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Abstract 

The breakup of the Soviet Union into fifteen autonomous republics marked the end 

of an era of atomic superpowers born in the first half of the twentieth century. As 

the Communist Party relinquished its hold on the reigns of power, the Soviet Union 

changed in profound ways, economically, politically, and socially. Strongly isolation

ist policies which kept the U.S.S.R. separate from its neighbors in Western Europe and 

North America loosened significantly. Those isolationist policies encouraged a Soviet 

technological and industrial economy based almost entirely on locally developed mate

rials and expertise-an economy which Western analysts found inferior in technological 

development, manufacturing capabilities, and absorption of information technologies in 

comparison to other industrialized nations. 

Networks can be a metric to measure technological capabilities and absorption. Net

works cannot be a priority project of a single ministry: they depend on hardware, soft

ware, training, and telecommunications infrastructure throughout the country. Thus, they 

act as an indicator of the capability of the economy to develop, distribute, and absorb 

new technologies. The absorption of networks indicates the capability of an economy to 

absorb similar new and recently-developed technologies. Networks are valuable tools for 

inter-organizational and international information transfer. How the Soviets use networks 

both internally and in external communications can indicate the amount of change, both 
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in attitude and implementation. This study examines the development, manufacture, dis

semination, and absorption of computer network technologies in two environments: the 

pre-1990 Soviet Union and the post-1990 former Soviet republics. 

This study relies on detailed technical examination of the manufacturing technology, 

equipment choices and capabilities, and observed installation and use. In situ visits, 

reviews of open literature, interviews with Soviets, and, above all, networks themselves, 

are woven together to form a technological picture of how networks were, are, and can 

be used. 

Using a model for the use and absorption of computer networks, this study presents 

extensive evidence showing the status of the former Soviet republics. It is concluded 

that: 

• Changes in the post-U.S.S.R. economy have been to the detriment of Soviet network 

development and manufacturing capabilities; 

• Absorption of computer networks is largely restricted to a few cities and republics; 

and 

• Growth of computer networks has been explosive, although the total scale of ab

sorption remains very small. 
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Executive Summary 

Introduction 

Sometime between 1937 and 1944, the age of the digital computer began. 

Over the next twenty years, Western nations, particularly the United States, embraced 

this new technology and set forth industrial and federal research programs which were 

aimed at understanding, developing, and capitalizing on information technologies. While 

the Soviet Union began with nearly the same fervor, other priorities soon drew attention 

from these projects. The centrally planned (command) economy they had developed was 

not working. The war had devastated the population, national coffers, industrial and 

agricultural output. Realistically, it was not until the mid-1950s that the Soviet Union 

tottered back from the brink of starvation. (Shmelev and Popov, 1989) 

A 1988 report prepared for the United States (US) National Research Council (NRC) 

drew a broad brush across the computing canvas of the Soviet Union from 1955 to 1985 

and found it sorely lacking: "It is clear that there are few, if any, substantial areas in 

computing in which the Soviets have achieved parity or are ahead of the west. ... The 

Soviet computing industry has failed to provide a microelectronics base sufficient to 

match Western developments ... The shortage of high-speed computing capabilities is 
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particularly acute ... The Soviets also have far, far fewer personal computers than the 

United States ... " (Goodman, 1988, p. 213) 

The eventual importance of information technologies could not have been predicted 

in 1945. In 1992, however, their significance can hardly be de-emphasized. The former 

Soviet Union had and the newly independent republics have substantial economic woes. 

Many factors have contributed to their low productivity of labor, stunted industrial growth, 

and lack of economic competitiveness. One of these is the failure to produce, disseminate, 

and absorb many different kinds of technology. 

This study is one of a series done by Mosaic Group members which examine the 

invention, manufacture, distribution, and use of information technologies in the Soviet 

Union. Previous studies have centered on the use of management information systems, 

personal computers, networks, and supercomputers. This study examines the absorption 

of the information technologies in the Soviet Union, both before and after the breakup 

into independent republics, focusing on a single area: computer networks. 

Methodology 

The analysis of Soviet technology is divided along two paths. The economic and 

Soviet studies scholars build upon theories and models which concern themselves most 

closely with technological acquisition, development, and diffusion. The technological 

scholars depend heavily on on-site visits, analysis of Soviet sources, and bring a techno

logical, rather than an economic or political, background to the task. The goal in either 

case is an understanding of the ways in which various technologies are created and used 

in the Soviet Union (former Soviet republics) and the effect of those technologies. 
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Naturally, both schools borrow heavily from each other. The economists cannot 

justify their work without bringing hard data which supports their conclusions. Similarly, 

the technologists cannot draw larger pictures from anecdotal evidence without rational 

theoretical frameworks to build upon. 

While there is no definite agreement, there is a consensus among economists on some 

factors which have limited diffusion and adoption of innovation in the Soviet Union. The 

most often identified limits are: 

I. Enterprise economics serve to discourage, rather than encourage, innovation. The 

Soviet system creates a strong bias in favor of short-term production. For example, 

production output is almost always measured in terms of units I, rather than in 

terms of economic productivity or efficiency. Thus, some of the basic attributes 

of production innovation-changing sources of supply in a resource-poor nation, 

retraining, retooling, experimental low-level production, and quality tuning-are 

all discouraged economically, since they reduce total production output over the 

short term. Other factors, such as the gradual ratcheting of goals and targets by 

planning authorities, also are part of this disincentive program. The flip side is that 

the incentives to managers to become more productive are almost non-existent, 

in a society where the spread of income ranges is purposefully kept small, where 

consumer goods are in very short supply, and where investment opportunities are 

almost non-existent. 

2. Lack of competition, monopoly positions, universal employment, national and in

ternational protectionism serve to foster a stagnant and unchanging production style. 

IThe author was told that many products have output measured in total weight, even those for which such 
a metric is wildly inappropriate. This leads to the oft-reported (and experienced) phenomenon of finding 
miscellaneous bits of metal and loose parts in almost all Soviet telephones, along with the concomitant 
unreliability that having conducting parts banging around an electrical appliance brings. 
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Berliner cited an "invisible foot," the accomplice of Adam Smith's "invisible hand," 

which serves to keep firms competitive, encourage innovation, and keep them alert 

((Smith, 1776». Some analysts identified supply-induced changes as heads of a 

waterfall of innovation in firms along a production chain as weI\.2 Because Soviet 

firms face none of the cut-throat competition that their Western counterparts do, 

there is little need to aggressively search out and deploy innovations. 

3. Central planning and lack of enterprise autonomy can cause serious problems in 

the research and development cycle. Many authors identified central planning as 

both a blessing and a curse. Central planning, when it works as designed, reduces 

redundant research efforts, and supports sharing of information and innovative 

changes. However, the consensus is that the central planning in the Soviet Union 

does not work as planned, and that there have been substantial abuses. 3 Analysts are 

encouraged by the idea of central planning in such an enormous research engine, 

but agree that even this task is too complex for an organization as large as the 

Soviet Union. 

4. Research & development linkages with production enterprises are extremely weak, 

and this results in large-scale inefficiencies. The creation of new scientific pro

duction organizations which combine R&D and production facilities under a single 

management has shown just how inefficient the older system is. When R&D and 

production are not linked, the production agencies are unable to provide feedback to 

R&D laboratories about needed enhancements to production and process technol

ogy. R&D facilities have also complained about their inability to find production 

2An example of this might be the conversion from 4K memory chips to 16K memory chips, because 
the 4K chips either are no longer produced, or become exorbitantly priced because the production level is 
too low to be economical. In either case, the user of the chips is forced to change technologies. 

3Among those cited include the creation of technologically advanced, but completely uneconomical 
products, such as the TU-I04 jet aircraft (Berliner, 1976, p. 508), combined with central "scientific" 
decision making which warp the directions of investigation, such as in genetic research (Medvedev, 1969). 
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organizations to manufacture their technology. The result has been that much of 

the Soviet leading research has production runs in the tens, rather than in the ten 

thousands. Low level production of this type does nothing to foster absorption 

of technology in the Soviet Union. Although there is a strong element of central 

planning, there is no party responsible for managing a research project and then 

having the output of that product enter commercial production. 

Technological analysts have made strong statements about the real capabilities of the 

Soviet Union. Goodman's work, and that of his students and colleagues at the University 

of Arizona's Mosaic Group, has continued technological analysis at a strong pace for 

over a decade, with over 400 published papers and reports dealing with the informa

tion technologies and their absorption and use in CEMA countries, the Soviet Union, 

and the newly independent republics. Members of the Mosaic Group have produced 

three PhD-level studies examining the technologies of the socialist nations. William 

McHenry surveyed the entire field of Soviet management information systems (ASUPs) 

in (McHenry, 1985), concluding that: 

" ... a 'sober evaluation' shows that over the course of 20 years, the ASUP 
program has failed to significantly change the way that most Soviet enter
prises are managed. Billions of rubles have been spent to create about 3,000 
enterprise-level computerized management information systems (ASUP) .... After 
almost twenty years of the ASUP program, only a few ASUPs have managed 
to bring about significant changes in the way in which management oper
ates. The bold statistics on the effects of ASUP which have been reported 
throughout most of the program's history proved to refer mainly to expected 
rather than realized gains. The qualitative impact on organizational structure, 
decision-making, and work life has been small. In most cases, ASUPs have 
automated a small proportion of the tasks that could have been moved to the 
computer." (McHenry, 1985, Chapter 7) 

Ross Stapleton evaluated the creation, import, and absorption of personal comput

ers in the entire CEMA community in (Stapleton, 1988), suggesting that "[i]t is readily 
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apparent that the CEMA community is inferior to the West in the creation and appli

cation of personal computing resources, and that that inferiority is comprised of both a 

developmental lag, and qualitative and quantitative factors." (Stapleton, 1988, Chapter 

7) 

Peter Wolcott paints a similar picture in an earlier version of (Wolcott, I 992b): 

In the last decade, Soviet activity in the development of high-speed/advanced 
architecture computers has seen significantly increased scope, profile, and 
support .... For over two decades the Soviet scientific community has been 
caught between an aging collection of inadequate second-generation ma
chines and the new generation of high-speed computers which are for the 
most part stilt promises. (Wolcott and Goodman, 1988) 

This study contributes to the knowledge and conclusions provided by McHenry, Sta

pleton, and Wolcott by examining a fourth technology: computer networks and telecom-

munications. 

The research model used for this study was described in an earlier work (McHenry 

et aI., 1990). This model, called the Mosaic Web model, builds upon the Web Model 

developed and described by Rob Kling and his associates in the early 1980's (Kling and 

Scacchi, 1982; Kling, 1987). The analytical techniques which are outlined in this section 

are central to the research methodologies developed for Soviet IT research, and helped to 

define the set of tools built to facilitate their use. They address two goals: determining 

what information to collect, and determining how to interpret that information. 

Based on this model, multiple sources were used to support this study's conclusions: 

• Notes and materials collected by the author during visits to the Soviet Union and 

Eastern Europe; 

• Materials available through libraries and on-line database services; 



35 

• Materials available to the author through an on-line and hardcopy database main

tained by the Mosaic Group; 

• On-line discussions with other researchers in the United States and Western Europe; 

• On-line discussions with members of the Soviet networking community; and 

• Use of the network to examine itself. 

By combining information from all of these sources, it is hoped that a balanced 

picture of the past and present status of networking in the former Soviet republics has 

been created. 

Understanding how networks will be absorbed by an organization means understand

ing the factors which accelerate and obstruct the process. By looking at the largest 

picture possible-the web-we can focus on important factors in this absorption. The 

model used in this study focuses on five different areas, as shown in the table below: 

Factor 
Infrastructure, 
National and 
Organizational 
Environment 

Support 

Applications 

Technology 

Affect on networking 
Infrastructure must include systems to install 
networks on, power to run them, and communications 
lines to build inter-building networks. 
The political and organizational environment must 
foster use of network technologies such as distributed 
databases, distributed control of systems, electronic 
mail and conferencing, and information transfer. 
People and organizations must be available to support 
the use of networks. Related to infrastructure, the 
support implies that there is local know-how to install, 
maintain, and expand networks and network applications. 
Applications must exist for networking technology. The 
applications which organizations need must be available 
for any absorption to occur. 
The technology must fit within the environment. 
Technology which is too advanced. or too retarded, 
will impede absorption. Networking hardware and software 
must also be accessible to those who would want it, and 
must be cost-effective enough to be attractive to 
organizations. 
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Networks before 1990 

Infrastructure: In the Soviet Union, there were substantial infrastructure problems 

related to the absorption of computer networks. A general shortage of systems made it 

difficult to build networks. CEMA-manufactured mainframes and minicomputers were 

in short supply, had substantial reliability problems, and came in configurations which 

made expansion for network applications difficult. Western-manufactured systems were 

available, but only for a very small number of organizations. 

Personal computers were also not widely available. CEMA-manufactured systems 

had a reputation for poor quality control and reliability, while Western and Asian systems 

were very expensive and difficult to acquire. The quality and availability of systems 

has increased since the mid-1980s, but the number of systems in the USSR was a small 

fraction of those in Western Europe and the United States. (Stapleton, 1988) 

Even where the necessary organizational hardware infrastructure was sufficient, users 

were often stymied in their attempts to build computer networks. The low quality of 

communications lines in the Soviet telephone system was a major stumbling block. Worse 

yet, the Ministry of Communications was unenthusiastic about providing leased data lines, 

offering multi-month (and even multi-year) waits for installation. Although the stated 

policy of the government was to support inter-enterprise communications, the economic 

incentives provided by the Ministry of Communications strongly discouraged use of data 

communications facilities. 

Environment: In the Soviet Union, political and organization environments impeded 

both installation and use of networks. As the state commanded enterprises to generate 

larger and larger amounts of goods, managers worked around the system to open supply 

lines, change distribution networks, and attempt to fulfill their Five Year Plan goals. In 
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this environment, there was little or no incentive for accurate record keeping, and a strong 

disincentive to allow the state full access to production and supply records. 

Because the command economy shielded enterprises from most competitive pressures, 

the forces which pushed free-market enterprises towards computerization and, ultimately, 

intra- and inter-organizational networks were greatly attenuated. In an environment where 

a personal computer costs ten years' wages, there was little-if any-cost-benefit to 

automation. 

The Soviet security mindset also acted to impede computerization and networks. 

Access to photocopy machines and printers was strongly controlled, and there were 

official prohibitions against use of the telephone network for facsimile or data traffic. 

The dominance of the state security organs in the Soviet Union meant that legitimate 

organizations would not install computer networks, and felt assured that the existing 

networks were closely monitored by the state. 

The transition of computers and computer networks from tools of the technological 

elite into general purpose productivity tools requires additional environmental changes: 

the attitude and skill sets of workers must complement use of computer systems. Many 

skills and attitudes need slow adjustment over time to support this need. Some, such as 

simple typing skills, may keep all but the most enthusiastic older manager from using 

computer information systems. Others, such as seeing a "computer on my desk" as a 

symbol of prestige, even if the computer remains unused, may be simpler to change. 

Support: Lack of trained personnel to manage and support networks is a significant 

impediment to real use of networks. Simple PC-based applications packages (such as 

spreadsheets, databases, and word processing) can often be end-user supported through 

self-training, peer-training, and judicious consultation of manuals. Building networks 

involves an order of magnitude (or more!) additional knowledge. Even simple appJica-
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tions, such as the storage and printer resource sharing provided by MS-DOS applications 

such as Novell's Netware, may be out of the reach of untrained users. 

This problem was particularly compounded by the software acquisition strategy used 

in the Soviet Union: piracy. A set of Netware manuals is several thousand pages long; 

most Netware copies were acquired without the accompanying documentation. The short

age of photocopy facilities in the Soviet Union exacerbated this problem as well. Even 

when Soviet enterprises purchased copies of their software, support from the predomi

nantly United States-originated software vendor was hampered by language, time zone, 

and telephone system barriers. 

The Soviet Union's hardware and software development industries included institutes 

which were part of the Academy of Sciences. This was one factor which lead to a strong 

emphasis on training in the use of computer systems. However, we were unable to discern 

ways in which this training had been instrumental in support of computer networks. It 

is likely that few training classes were offered by schools in the Soviet Union. 

Applications: Computer networks are an example of an "enabling" technology. 

A network with no applications is completely useless; network applications without an 

underlying network equally so. As we saw in the fall of Akademset', a network with no 

reason to use it soon collapses. Primitive services of local area networks, such as storage 

and print sharing, do push installation of computer networks. The addition of electronic 

mail, distributed applications, and resource and information sharing, however, is what 

pushes networks from "nice to have" into the realm of strategic and tactical information 

resources. 

Although the lack of network applications has retarded growth and acceptance of large 

computer networks in organizations world-wide, it has been especially acute in the Soviet 

Union. The lack of support for non-Roman alphabets (such as Cyrillic) is only now being 
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addressed by major software and hardware manufacturers. True international versions of 

software have also been slow in coming, largely because of the English-centric nature of 

most software vendors. 

While the Soviets made enormous strides in ad-hoc "russification" of popular Western 

software packages, this focused on the most popular of the MS-DOS applications: word 

processors, spreadsheets, and database packages. In addition, the nature of these modi

fications made them fault-prone, non-standard (even across other russified applications), 

and kept the Soviets behind the most advanced functionality these applications had to 

offer. It had an additional down-side: channeling the Soviet market to a small number 

of localized applications, rather than opening up the entire world of personal computing 

to the growing user base. 

Technology: Networks require the latest and most powerful computing systems 

available. As the network software takes on more and more functions of a distributed 

system, the power required-memory, CPU cycles, and disk storage-increases dra

matically. The installation of networks in the Soviet Union was held back by lack of 

equipment making use of current technology. 

This situation was exacerbated by the low quality of the Soviet telephone system. 

Standard modem technologies simply could not be used over the PSTN. Communications 

technologies have, historically, been the last ones to be decontrolled for general export 

licenses. The lack of indigenous versions of newer error-detecting and correcting modems 

was a strong stumbling block to installation of inter-building networks. 
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Networks Since 1990 

Infrastructure 

The infrastructure of the former Soviet republics has changed dramatically since 

1990. Although the quality of telephone lines is still low, there are improvements in 

some major areas. Access to international telephone circuits is being increased, with 

major telecommunications carriers in competition for a share of the Soviet market. In 

addition, international direct dialing is now available in some areas. 

At the local level, local telephone costs are skyrocketing, for several reasons. The 

former government subsidy of telecommunications has gone away, and the ruble's value 

has plummeted. Major cities such as Moscow, St. Petersburg, Alma Ata, Kiev, Vladi

vostok and others are all seeing the installation of additional local telephone circuits and 

switching equipment. Cellular telephone service is available in major cities in Russia, 

Ukraine, and the Baltics, and a digital cellular franchise was assigned in Moscow early 

this year. 

Manufacturing infrastructure has weakened since 1990. Microcomputer production 

has change almost entirely to "screwdriver plants" which import components and assem

ble MS-DOS-based systems. Modem manufacture is restricted to 1200 bps and 2400 bps 

modems, all of which are held in great disdain by the Soviet consumer. Manufacturing 

from military conversion enterprises does figure prominently in discussions of industrial 

development in the former Soviet republics, but it is not clear how much native capacity 

is being used and how much foreign technology contributes. Soviet/foreign joint ventur~s 

form a large part of the internal production capacity, manufacturing everything from tele

phone systems to fiber optic cables. Like conversion enterprises, though, it is not clear 

how much indigenous technology is being used, and how much the Soviet partner is 



41 

simply acting as an entre to a foreign market. 

Two telecommunications-related manufacturing areas do show some strength: fiber 

optics and satellites. Fiber manufacturers are confident enough in their product that 

they are proposing a Soviet-made version of the Trans-Siberian Link, a fiber cable from 

Western Europe to Japan which was originally proposed by a consortium of Western 

companies. The Soviets are also pushing their lead in satellites and space platform 

technology as far as it will go. Russia has joined the Western satellite monopoly Intelsat, 

to which it will contribute Intersputnik facilities and gain needed hard currency. The 

Soviets are also making deals with Western firms such as Lockheed Missile to launch 

a variety of space platforms for communications systems. Iridium, the low-earth orbit 

satellite network for telephony, has hired Russian firms to launch some Iridium satellites 

and the Russians have even announced that they intend to create their own competitor to 

Iridium. 

Public data networks have increased in number and scope in the former Soviet re

publics. Where a single X.25 network was available prior to 1990, there are now five 

networks: the original IASnet, SovPAK, Sprint, ROSPAK, and Infotel. Together, these 

networks provide a simple infrastructure for businesses which need both national and 

international data connectivity in 85 cities in the former Soviet republics. 

Multi-organizational TCP/IP networks are not as present as X.25 networks. A set of 

TCP/IP names for the former Soviet republics have been registered, and the European 

Unix User's Group is acting as a mail gateway to these networks. A total of 42 IP 

network numbers (class Band C) have been assigned to organizations in the former 

Soviet republics. Freenet, a research and education network, has at least 72 nodes, of 

which over 20 appear to be using TCP/IP as their main network transport. TCP/IP 

network connections exist between Moscow and Yaroslavl, and between Moscow and 
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Virginia. 

Networks using IDM's RSCS protocol, such as BITNET and EARN, have made very 

limited inroads into the former Soviet republics. Although the initial connection between 

a Soviet system and EARN in Western Europe was established in late 1991, only seven 

nodes from the former Soviet republics were ever connected. This lack of growth wasn't 

unpredictable. The cost of maintaining a system capable of running RSCS is very high, 

since these systems are typically obsolete IDM or IDM-clone mainframes. 

The infrastructure has been helped as military enterprises and the Communist Party 

make hidden facilities available to commercial users. Iskra-2 is a telephone network 

which was installed using new copper and fiber optic cables for Communist Party use. 

Many network organizations are using the newly available Iskra-2 infrastructure to build 

more reliable networks. Istok-k was a military data network, and is now offering both 

basic and value-added services to customers. 

These "secret" facilities have been offset by the failure of more open State-operated 

networks, such as Akademset' and PD-200, neither of which appear to have any signifi

cant use. The Argonavt project, a new State-organized data network, has great plans but 

no actual hardware. In fact, Argonavt looks as though it were designed by a salesman 

for Digital Equipment Corporation. Other State-run networks has also been announced 

and never heard from since. 

The greatest success story in multi-organizational networking in the former Soviet re

publics has been Releom, which began operations in 1990.4 Releom started as a UUCP

based network using dial-up access exclusively for inter-system connections. Releom 

linked to the European UUCP and TCPIIP network, Europen, in the Summer of 1990. 

40rganizational changes have split Relcom into two different pieces, one for commercial and one for 
non-profit organizations. This discussion lumps them together for simplicity. 
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Releom is predominantly composed of single-user personal computers running MS-DOS. 

This contrasts sharply with the original UUCP network, which used Unix-based mini

computers. The shortage of computing facilities in the former Soviet republics means 

that most organizations have a single personal computer which represents their electronic 

mail access. 

The total number of systems in the Releom network is impossible to determine, be

cause there exists no comprehensive map or listing of the network. A most optimistic 

estimate suggests that, in January of 1993, there were as many as 3000 unique organi

zations connected using Releom, in as many as 25 unique cities. Releom has replaced 

some of their UUCP links with permanent TCP/IP circuits, and is making heavy use of 

the Iskra-2 network. Releom has also upgraded its international access, establishing a 

direct circuit to a site in Amsterdam, and a dial-up circuit to Virginia. 

Environment 

A vital part of the absorption of computer network technology is the environment 

in which the technology is used. The political, social, and economic pressures all exert 

strong environmental forces. In the former Soviet republics, the environment is both 

weak and chaotic. 

The greatest environemntal danger the former Soviet republics face is economic col

lapse. Fifty years of command socialism distorted the face of the Soviet economy so 

much that there is considerable question whether the republics will be able to join the 

world market without civil war, insurrection, revolution, or some other crisis. The Ruble, 

which was artificially held to be worth $1.60, dropped in official value over 700% over 

a period of three years. 
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The Russian republic is on the edge of a hyper-inflationary spiral, and extreme in

stability in prices and product values causes a resultant instability in the business and 

professional worlds. This spills over into the telecommunications and networking envi

ronment: in an unstable world, investment and long-range planning are sharply curtailed. 

Nevertheless, extremely high demand consumer products such as televisions and cellular 

telephone systems see continued investment and interest, both from purely Soviet and 

Soviet/foreign joint ventures. 

The traditional Soviet environment of "Everything not allowed is forbidden" has 

clearly changed. Through the efforts of both Western and Soviet citizens, computer 

networks have become more accessible. Projects such as the San Francisco/Moscow 

Teleport and the Fido bulletin board network are examples of strong efforts in this area. 

Fido networks grew from 37 systems in early 1991 to 688 systems less than two years 

later. Although it would be unrealistic to say that anyone who wanted to use electronic 

mail could, at a reasonable cost, it is true that the environmental barriers to such usage 

have been greatly reduced at the same time that the infrastructure to support networks 

has been greatly increased. 

Both Western and Soviet boosters of networks in the former Soviet republics have 

painted them as bastions of freedom and strong forces for the democratization of the 

republics. The use of networks during the attempted coup d'Etat of August, 1991, and 

the comments surrounding their use, showed how networks are both undervalued and 

overvalued. 

Discussions about network use can overstretch the real significance of the networks, 

mainly because they ignore the important change in attitude which made networks begin 

to work in the first place. As a contrast, the traditional Soviet cult of paranoia continues 

to some extent. Although there is no direct fear of state security forces pounding on 
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the door of a modem user, the old Soviet style of thinking has not entirely disappeared. 

"Many, many things are still very much the same." (Goodman, 1992a) 

The government has made some attempts at legislation, regulation, and public policy 

in the telecommunications industry and common carrier market, but a general percep

tion of chaos and arbitrary decision making permeates any discussion of governmental 

intervention or planning. Personal use of communications has exploded in such an era 

of uncertainty. 

The international environment has seen significant changes. With the lessened percep

tion of Russia and the other republics as threatening atomic superpowers, the multilateral 

export controls have been loosened in many ways. Liberalizations have been significant 

in computing systems more so than in telecommunications systems, though, with the 

Trans-Siberian Link still in limbo. Other international assistance has been more or less 

useful, with the US-funded international EARN link as an example of misguided support. 

Support 

Lack of trained personnel to manage and support networks is a significant impediment 

to real use of networks. Simple PC-based applications packages can often be end

user supported through self-training, peer-training, and judicious consultation of manuals. 

Building networks involves an order of magnitude additional knowledge. Even simple 

applications, such as the storage and printer resource sharing provided by MS-DOS 

applications such as Novell's Netware, may be out of the reach of untrained users. 

Without support, networks will be out of the reach of all but an elite few. 

In the former Soviet republics, new structures were created for general computer 

technology support, such as a native, Russian-language (Cyrillic type) distributed bulletin 
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board system as well as traditional structures, such as network support organizations 

offering services, conferences, and training. 

Soviet network users have turned to a natural resource to get support for networks 

and network applications: newsgroups, passed by the networks themselves. Significantly, 

they have initiated an entire Usenet hierarchy in which most traffic is Cyrillic-encoded 

Russian. Although over half of the Cyrillic news groups are devoted to commercial 

announcements and brokering, much of the rest is a peer-to-peer advice and support 

structure for computer systems and technologies. 

This development works for the absorption of networks in two ways: first, the net

works themselves are being used for general trading and support, which encourages 

interested parties to take part; secondly, the because support is available inexpensively, 

network managers and users have a greater chance of making effective use of telecommu

nications networks, thus increasing their potential for absorption. Although the Cyrillic 

newsgroup hierarchy isn't seeing heavy use yet, Soviet contributors are using it-as well 

as the traditional English language Usenet newsgroups. 

An aggressively promoted set of conferences and trade shows, as well as a growing 

set of foreign and domestic suppliers of service and support, is helping to move use of 

computers and networks from a black art towards an ordinary business tool. 

An important trend in networking is the movement away from State-supported projects 

and organizations and into small joint ventures, cooperatives, and privatized and converted 

businesses. Many of the traditional research and implementation organizations which 

dealt with networks are ceding their roles as innovators to smaller and more mobile 

companies such as Dialogue and DEMOS. 

Unfortunately, though, much of the progress in this area is centered on the largest 
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cities, such as Moscow, St. Petersburg, and Kiev. Organizations in the Soviet boondocks 

are not likely to have strong support available. In cities where research institutes were 

located, some expertise will spill over into the commercial and private sectors. The 

networks themselves, because of their geographic independence, can also help in bringing 

support to smaller cities. Nevertheless, anyone East of Moscow is likely to be a second

class citizen for quite some time. 

Applications 

Applications drive networks. Without applications, networks have no reason to exist. 

Basic applications such as electronic mail and conferencing are well known-and have 

strong usage in the former Soviet republics. The strong presence of educational institu

tions on an otherwise commercially-funded network is good evidence of this application 

style. 

While the Soviet Union's bureaucratic style may have discouraged implementation of 

automated management information systems, the opening marketplace and competitive 

nature of business in the former Soviet republics is encouraging the growth of networks. 

Inter-organizational network applications are growing. Database access, electronic bank

ing and transaction networks, travel and transport networks are all in place and act as 

strong anchors for further network experience and application growth. 

Intra-organizational networks such as LANs supporting disk and printer sharing have 

always been strong in the Soviet Union. Leveraging resources in an environment of 

scarcity is an area where Soviets excel. Although the number of LANs in the former 

Soviet republics could be hotly disputed, it is clear that there is widespread acceptance 

of such technology with at least 7,000 LAN installations. 
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Nevertheless, there are significant barriers to the widespread use of computer net

works. Russification of applications, by whatever means, is only a first step towards 

support of non-Latin character sets. Cyrillic remains a stumbling block for many applica

tions, with at least thirteen different "standards" for the encoding of Cyrillic on computer 

systems. Some dominant standards are emerging, but Cyrillic encoding remains a chaotic 

area. Until the use of networks and network applications are completely transparent to 

Russian speakers, there will not be broad acceptance and use of the technology. 

Technology 

Networks require the latest and most powerful computing systems available. As the 

network software takes on more and more functions of a distributed system, the power 

required-memory, CPU cycles, and disk storage-increases dramatically. For example, 

it is not unusual for networks based on IBM's SNA protocol suite to have front-end 

processors for communications which are more powerful than the central processing 

units (CPUs) they serve. With CEMA-manufactured hardware both in short supply and 

several years out of date, the installation of networks in the Soviet Union was held back 

by lack of equipment making use of current technology. 

This situation was exacerbated by the low quality of the Soviet telephone system. 

Standard modem technologies, such as CCITT Y.22 and Y.22bis or Bell 2l2A and 

1031113, simply could not be used over the PSTN. As Western digital signal proces

sor (DSP) technology, error-detection and error-correction protocols, and more robust 

systems have been developed, the ability to communicate over Soviet telephone lines has 

increased sharply. 

The tremendous drop in cost of network hardware and software, along with the 
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corresponding increase in performance, made networking technology more affordable 

and accessible. But the special needs of the infrastructure within the former Soviet 

republics are especially well served by products such as error correcting modems and 

packet radio-new network technologies which work in the presence of bad copper, or 

no copper (respectively). 

Although these weren't designed by the Soviets, they are technologies which have 

been incorporated into the Soviet network infrastructure. The first of these, error cor

recting modems, has served as an "enabling" technology for computer networks. It can 

be credibly stated that the infrastructure of the former Soviet republics is so poor that, 

without error correcting modems, wide area networks would be measured in the tens or 

hundreds of nodes, not in the tens of thousands. 

Conclusions 

Several significant conclusions can be drawn from the work presented. 

First, the changes in the post-U.S.S.R. economy have done little to improve de

velopment and manufacturing capabilities. It is reasonable to state that the wide 

availability of Western goods, loosening of controls on foreign currency transactions, 

and a virtual convertibility of the ruble have driven network developers and technology 

manufacturers out of business. The networks which are being installed are based on 

foreign technology and use equipment of foreign manufacture. With a complete loss of 

all explicit and implicit economic protection, local development and manufacturing has 

almost completely disappeared. Eager investments by foreign companies in telecommu

nications facilities such as switching systems, fiber optics, cellular telephony, and bypass 

operations bring significant improvements in the infrastructure in some cities, but at a 



50 

cost: little manufacturing is done in former Soviet republics; Soviet partners see little 

technology transfer; and what little profits are made leave the country with the foreign 

supplier.5 

Second, the changes which have occurred are centered on a few cities and re

publics. There are fifteen former Soviet republics. This study deals almost exclusively 

with six of them: Russia, Ukraine, Byelorussia, and the three Baltics (Estonia, Latvia, 

and Lithuania). Virtually no developments have been reported in the other nine republics. 

Within these six republics, there is still a strong centrist flavor: Russia might well be 

composed of Moscow, St. Petersburg, and perhaps Novosibirsk, by the information found 

in this study. Just as all Aeroflot flights had to pass through Moscow, all network com

munications must do the same. Yet these Russian cities represent less than 10% of the 

population of the Russian republic. (Stevenson, 1988) 96% of the network nodes serve 

5% of the connected cities. The dispersal of network technology away from these centers 

is not keeping up with the growth in the central sites. 

Third, the growth of networks is explosive. Networks in the former Soviet republics 

have increased in size by two orders of magnitude in less than five years. This is 

possible thanks to a series of factors which encourage such expansion. The telephone 

network, once thought to be an insurmountable barrier to computer networks, has become 

useful through the application of new modem technologies. The general complexity 

of building networks has been reduced through appropriate software, such as UUCP

and Fido-compatible packages. The English language and Latin alphabet of Western 

systems have been overcome both through indigenous development and a general trend 

to internationalize software. The paradigm of a large computer as a network node hosting 

many users has changed with the introduction of personal workstations, a trend starting 

in the West and eagerly embraced by lesser developed countries. The critical shortage 

5This trend is slowed, but not stopped, by the difficulty of converting rubles into hard currency. 
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of equipment capable of building networks has been alleviated by inexpensive, powerful, 

and easily available systems based on Intel architectures. And many of the barriers 

created by the political and economic environment of the Soviet Union have been lifted 

in the past decade. 

Fourth, the scope of usage in the former Soviet republics is almost insignificant. 

If there are five to ten million network users in the United States, it is likely that there are 

ten to twenty thousand users in the former Soviet republics-a difference of three orders 

of magnitude. It can be posited that network access and resources have been valuable to 

the small number of people and organizations connected. Although networks have made 

significant impact on individuals, there is no evidence that their impact on the economy 

as a whole, on the Soviet standard of living, and on international relations, is other than 

negligible. 
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Having written "The End" to this story of my life, 
I find it prudent to scamper back here to before the 

beginning, to my front door, so to speak, and to make 
this apology to arriving guests: "I promised you an 

autobiography, but something went wrong in the kitchen." 
- Bluebeard (Kurt Vonnegut, 1987) 

1.1 Background for this Research 

In 1937, International Business Machines Corporation was approached by a professor 

at Harvard University, Howard Aiken. He wanted to build what had not been successfully 

built before: a stored program digital computer. The Automatic Sequence Controlled 

Calculator, later known as the Harvard Mark I, built at IBM's Endicott Development 

Laboratories, became operational in August, 1944. (Randell, 1973) 

On August 14, 1945, the final formal hostilities of World War II were ended when 

Japan surrendered to the Allied nations. The political and economic structure left in place 
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after six years of European war carved the world up into super powers, pivoting around 

the United States and the NATO nations, and the Soviet Union and the Warsaw Pact 

nations. I (Stein, 1966) 

Sometime between 1937 and 1944, the age of the digital computer began. 

Over the next twenty years, Western nations, particularly the United States, embraced 

this new technology and set forth industrial and federal research programs which were 

aimed at understanding, developing, and capitalizing on information technologies. While 

the Soviet Union began with nearly the same fervor, other priorities soon drew attention 

from these projects. The centrally planned (command) economy they had developed was 

not working. The war had devastated the population, national coffers, industrial and 

agricultural output. Realistically, it was not until the mid-1950s that the Soviet Union 

tottered back from the brink of starvation. (Shmelev and Popov, 1989) 

A 1988 report prepared for the United States (US) National Research Council (NRC) 

drew a broad brush across the computing canvas of the Soviet Union from 1955 to 1985 

and found it sorely lacking: 

... It is clear that there are few, if any, substantial areas in computing in which 
the Soviets have achieved parity or are ahead of the west. ... The Soviet 
computing industry has failed to provide a microelectronics base sufficient to 
match Western developments ... The shortage of high-speed computing capa-
bilities is particularly acute ... The Soviets also have far, far fewer personal 
computers than the United States ... (Goodman, 1988, p. 213) 

The eventual importance of information technologies could not have been predicted 

in 1945. In 1992, however, their significance can hardly be de-emphasized. The former 

Soviet Union had and the newly independent republics have substantial economic woes.2 

I NATO and Warsaw Pact, as formal treaty organizations, were established much later. However, the 
core players in the bilateral division after World War II were established almost immediately. 

2The nomenclature here is particularly difficult. For the sake of convenience, I will refer to the 
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(Figures 1.1 and 1.2 show this rather graphically.) Many factors have contributed to their 

low productivity of labor, stunted industrial growth, and lack of economic competitive

ness. One of these is the failure to produce, disseminate, and absorb many different kinds 

of technology. 
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Figure 1.1: Income and Consumption Growth 

geographic and political region which used to be known as the Soviet Union by that term when speaking 
of events and situations which occurred before 1992. For more current discussions, I will use the best 
name which represents them: "former Soviet republics." 
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1.2 Structure and Research Question 

This study is one of a series which examine the invention, manufacture, distribution, 

and use of information technologies in the Soviet Union. 

In examining the absorption of the information technologies in the Soviet Union, both 

before and after the breakup into independent republics, I will focus study on a single 

area: computer networks. This area is particularly appropriate for several reasons: 

• Networking technology is heavily dependent on infrastructure, more so than other 

information technologies. While the focus is on computer networking technology, 

the greater dependence of networking on other elements: computer systems, trained 

users, local and long distance telephone lines, etc., gives a greater confidence level 

that the area of computer networks is not isolated, but can actually provide represen

tative conclusions for the absorption and dissemination of information technologies 

as a whole. 

• Both absorption and dissemination occur, and are discernible, in computer network 

technology. In an environment such as the Soviet Union, widespread physical dis

semination of a technology tells little about the actual absorption of that technology. 

In a capitalist economy, where organizations have to allocate scarce resources to ac

quire products, acquisition generally correlates with usage. In the Soviet economy, 

where products are delivered to organizations in a planned manner, the presence of 

information technology equipment has little correlation with the use of that equip

ment. However, because inter-organizational computer networks have obvious and 

significant usage characteristics, it is not difficult to measure the real absorption of 

networking technology. 

• Computer networks are a common technology, and see widespread use in many 
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environments in the West. Other technologies, such as supercomputers or artificial 

intelligence, can tell more about the state-of-the-art of Soviet research. Widespread 

technologies, on the other hand, tell more about the impact of information tech

nologies . 

• Computer networking technology will measure both vertical (innovative and in

ventive developments) and horizontal (production based on externally injected or 

solicited technology) technology transfers. Since the technology of computer net

works is widely available, inexpensive, and well reported in the scientific literature, 

an opportunity for both types of technology transfer will occur. The additional ben

efit is that it is possible to see the mix of horizontal and vertical transfers in this 

technology area. 

The goal of this study is to bring an in-depth understanding of the capabilities of the 

Soviet Union, both before and after the breakup into independent republics, in the man

ufacture, development, technology transfer, dissemination, and absorption of computer 

network technologies. Specifically, I hope to answe.r the following: 

1. What were the capabilities of the Soviet Union (and what are the capabilities of 

the former Soviet republics) to develop indigenous network hardware and software 

products? What were the manufacturing capabilities? What quantities of products 

have actually been produced? 

2. To what extent did the Soviet Union (and do the former Soviet republics) rely on 

foreign technologies, both proprietary and public, in distribution and manufacture 

of networking hardware and software? 

3. How widespread were computer networks in the Soviet Union are they in the 

former Soviet republics? To what extent have these technologies been absorbed 
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into enterprises and institutions? How has the absorption of these technologies 

changed over time, especially given recent events? 

4. What prospects for manufacture, development, dissemination, and absorption of 

computer network technologies are there in the former Soviet republics? How 

does this differ from the prospects of other industrialized nations such as West 

Germany, Japan, France, and the United States? 
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1.3 Structure of this Study 

This study is composed of eleven chapters. The first provides some background on 

\vhy computer networks are an appropriate technology, and gives the research questions 

to be investigated. 

Chapter 2 surveys prior research in this area, from both a technological and an eco

nomic point of view. It also presents the methodology to be used, and the analytical 

techniques which will make up the core of the study. 

Chapters 3 and 4 discuss the absorption of computer networks and related data com

munications technology in the Soviet Union, starting from roughly 1985 and continuing 

through the end of 1989. 

Chapter 5 presents a model for analysis of the state of networks in the former Soviet 

republics. 

Chapters 6, 7, 8, 9, and to examine the state of computer networking technology in 

the former Soviet republics along the lines of the the model proposed in Chapter 3. 

Chapter 11 presents conclusions of the study, and answers the research questions 

raised in this chapter. 
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Chapter 2 

Literature Review and Research Methodologies 

riverrun, past Eve and Adam's, from swerve of shore to 
bend of bay, brings us by a commodius vicus of 

recirculation back to Howth Castle and Environs. 
- Finnegans Wake (James Joyce, 1939) 

2.1 Context of the Research 

The analysis of Soviet technology is divided along two paths. The economic and 

Soviet studies scholars build upon theories and models which concern themselves most 

closely with technological acquisition, development, and diffusion. The vocabulary used 

in such an analysis varies widely, depending on the base discipline and level of detail 

used. The technological scholars depend heavily on on-site visits, analysis of Soviet 

sources, and bring a technological, rather than an economic or political, background to 

the task. The goal in either case is an understanding of the ways in which various 

technologies are created and used in the Soviet Union (former Soviet republics) and the 

effect of those technologies. 
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Naturally, both schools borrow heavily from each other. The economists cannot 

justify their work without bringing hard data which supports their conclusions. Similarly, 

the technologists cannot draw larger pictures from anecdotal evidence without rational 

theoretical frameworks to build upon. 

In the following pages, I will present a brief review of the works of these two 

groups. It is not my intention to arbitrarily divide the work of these scholars into one 

of two pigeonholes; however, I hope to examine each corpus in a context which is most 

meaningful to the reader of this study. 
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2.2 Technological Analyses 

The nature of the Soviet government from 1945 until shortly before the breakup of 

the nation made any analysis based on real data very difficult. A political system based 

on distrust of outsiders and insiders, an economy in which accurate information was more 

of a liability than an asset, a perpetual state of war readiness and defense buildup, and 

language and cultural barriers kept both Soviet and foreign analysts in a perpetual state 

of confusion about the true production, installation, and use of technology. Communist 

newspapers proclaimed ever more efficiency, economic effect, and wondrous results from 

the technological marvels of the socialist partnership. Meanwhile, observers found dis

tortions, misleading statements, over-enthusiasm, and outright confusion. Evaluation of 

the true impact of technological advance on an economy is difficult enough; the Soviet 

Union made such analyses impossible. 

Even now, with the former Soviet republics making strong efforts to join their Western 

neighbors as ''just another European country," it is difficult to gather good data about the 

state of technological production, absorption, and effect. While old rules about secrecy 

have gone by the wayside, other factors have stepped in. Data are hard to gather over such 

great distances without good telecommunications available; the communities themselves 

are still building their own inter-organizational ties; slow early progress has made some 

organizations sensitive about the lag; businesses now have real trade secrets and are not 

sure what information to provide and what to withhold; a few outspoken individuals 

dominate (and even control) the information flows. The hierarchical organization of 

the Soviet government made it easy to find organizations concerned with a particular 

field. The anarchic complex of joint ventures, cooperatives, conversion industries, and 

state enterprises means that anything can be done anywhere, and there are few industry 

associations, newsletters, and coordinating organizations to provide an overview of recent 



63 

developments. 

2.2.1 Early Western Observers 

Given these obstacles, though, several Western groups have made contributed signif

icantly to an understanding of the interaction between technology and the Soviet Union 

(former Soviet republics). The earliest substantial discussion of the state of Soviet infor

mation technology appears in Anthony Sutton's massive, three-volume examination of 

the Soviet economy "Western Technology and Soviet Economic Development."l 

Sutton presents over a thousand pages based largely on Western sources and reports, 

including interviews with Westerners who have visited the USSR. Sutton's study draws 

primarily on the US State Department Decimal File and on German Foreign Ministry 

records. Although this emphasizes the contributions of the United States and Germany, 

the Soviets themselves acknowledge the relative contributions of these nations. Sutton's 

goal was to completely evaluate the extent to which Western technology was exported 

to the Soviet Union, and then incorPorated into Soviet scientific and industrial systems. 

For the period from 1917 to 1965, the work is virtually encyclopedic. 

Sutton's work stands out not only because of its scope and depth, but because it 

represents open literature. In the Soviet Union and CEMA2 countries, the quality and 

quantity of information technology available to the country-especially to the military-

was regarded as a state secret, for several reasons: 

• Obvious EastlWest tensions during the Cold War era made some of this information 

I Sutton appears not to have published on this subject except for the three volumes (Sutton, 1968), 
(Sutton, 1971), and (Sutton, 1973). 

2The Council for Mutual Economic Assistance was founded by the Soviet Union and its "allies" forming 
the East Bloc. Membership varied, but the most significant participation came from the U.S.S.R., Hungary, 
Czechoslovakia, Poland, East Germany, Romania, and Bulgaria. 
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of military significance; 

• a desire to hide the technological lag of socialist behind capitalist; 

• soviet flaunting of export controls in acquiring technology made them want to hide 

suppliers and installation sites; and 

• a simple lack of knowledge by the Soviets of the status of their own country. 

Similarly, the very reasons which made the Soviets interested in hiding this informa

tion made Western governments interested in acquiring it. Research in this area could 

find ready sponsors from the public sector, but few avenues for publication. Researchers 

could risk denial of visas, harassment of Soviet sources, and withdrawal of access to 

unclassified-but not easily available-information by publicizing their work too widely. 

Up until the mid-1970s, most work in this area was published in the West as "technical 

reports," "research notes," or "special reports." Soviet self-analysis was as obscure and 

unavailable, as McHenry et al. note: 

... There exists no comprehensive listing of the journals in [informatics and 
cybernetics]; it is difficult to tell which ones are missing, and hard to guess 
contents from titles. For example, the main journal for networking research 
in the Soviet Union is Avtomatika i Telemekhanika (Automation and Teleme
chanics). Furthermore, subscriptions must start at the beginning of a yearly 
cycle, and back issues are impossible to obtain. Journals arrive in the US 
three to six months late. There are also entire series of works that are pub
lished in such small numbers (e.g. 150 or 200 copies) that they can be 
obtained only through personal contact with the author. (McHenry et aI., 
1990, pg. 75) 
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Technology USSR USA Japan W. Germany UK 
Oxygen steel 1956 1954 1957 1955 1960 
Continuously-cast steel 1955 1962 1960 1954 1958 
Synthetic fibers 1948 1938 1942 1941 1937 
High-pressure polythene (1953) 1941 1954 1944 1937 
Nuclear power station 1954 1957 1966 1961 1956 
Numerical controlled 1965 1957 1964 1963 1966 

machine tools 

Figure 2.1: Adoption of new technologies; dates of first commercial production, from 
Amann and Cooper, 1986 . 

Technology USSR USA Japan W. Germany UK 
Oxygen steel (as % of total steel) 29.6 62.1 73.4 80.9 66.1 
Continuously cast steel (as % of 12.1 27.6 78.7 61.9 38.9 

total steel) 
Synthetic fibers (as % total 51.2 91.2 83.8 83.1 78.6 

man-made fibers) 
Polymerized plastics (as % of 46.4 87.5 80.0 73.0 79.3 

total plastics) 
Energy generated by nuclear 7.1 12.4 17.6 17.3 16.7 

power stations (% of total) 
NC machine tools (as % total value 16.6 34.0 52.8 20.6 27.7 

of metal-cutting machine tools) 

Figure 2.2: Subsequent diffusion of new technologies: patterns of output within com-
modity categories in 1982 (%), from Amann and Cooper, 1986 

2.2.2 CREES Studies 

The Centre for Russian and East European Studies (CREES) at the University of 

Birmingham coordinated the production of three widely disseminated volumes on the state 

of technological development in the Soviet Union: (Amann et al., 1977), (Amann and 

Cooper, 1982), and (Amann and Cooper, 1986). The contributors to these volumes were 

not all members of CREES, ranging from faculty members in the United States, through 

doctoral students at CREES, to staff of Radio Free Europe/Radio Liberty (RFE/RL). 

Each of the volumes contains a set of tight (generally vertical) studic~, of some aspect 

of technological progress, innovation, adoption, and foreign technology transfer in the 
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Soviet Union and other CEMA (Council for Mutual Economic Assistance) countries. 

While the authors of each of the case studies in the CREES volumes have their own 

view of the causes for the retardation in Soviet technological progress which they have 

documented, there are some broad similarities. The CREES authors present a uniformly 

pessimistic view about the progress of Soviet technology, giving data on diffusion of 

technology, and making explicit comparison dates between first Western and Soviet pro

duction of technologies. See Figures 2.1 and 2.2, which are based on data in (Amann 

et aI., 1977) and (Amann and Cooper, 1982), and collated in (Amann and Cooper, 1986). 

Although the CREES volumes have been criticized for heavy use of Western sources and 

narrow Soviet coverage, later papers have made broader, and more comprehensive study 

into the available Soviet literature. Compare, for example, the "Computer Technology" 

chapter in (Amann et aI., 1977) by Martin Cave with the "Soviet Microprocessors and 

Microcomputers" chapter by Paul Snell in (Amann and Cooper, 1986), which errs by 

relying too much on Soviet sources and too little on in-the-field experience. 

Most generally, the CREES analyses have rejected the status of the Soviet Union as 

a "leapfrog" developing nation. In this paradigm, countries with backwards industrial 

and economic frameworks simply join the technological game at some convenient point, 

taking advantage of the world interest in development of new markets by creating national 

industries on par with their international competitors. Instead, it is suggested that there 

are deep systemic barriers to absorption of any advanced technology in the Soviet Union, 

and that such a leap can not fit into the existing economy without substantial change, 

and that such change is itself almost impossible, due to the deep-set inertia of the current 

system. 
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2.2.3 S. E. Goodman and the Mosaic Group 

In 1978, N.C. Davis and S. E. Goodman published "The Soviet Bloc's Unified System 

of Computers" in the ACM journal Computing Surveys (Davis and Goodman, 1978). 

This work was a landmark: it provided the first comprehensive survey of the current 

Soviet computing program in a widely-distributed journal. Drawing on the economic 

analyses of Berliner and Ulam, Davis and Goodman make detailed technical analysis of 

the characteristics of the Soviet ES (Unified System) mainframe family, its software, and 

peripherals. At the same time, they raised questions about how these systems will be 

used and absorbed in the Soviet economy: 

What does one do with a computer system for the "official" operational 
management of an enterprise when actual practice is different? Does one 
dare use the computer to help manage "expediter" slush funds, under-the
counter deals with other firms, etc.? (Davis and Goodman, 1978, pg. 116) 

Goodman's work, and that of his students and colleagues at the University of Arizona's 

Mosaic Group, have continued at a strong pace for over a decade, publishing over 400 

papers and reports dealing with the information technologies and their absorption and use 

in CEMA countries, the Soviet Union, and the newly independent republics. 

The breadth of this research program was enormous, and at the same time, very 

restricted. About computing and information technology in Soviet Union, no detail 

or subfield was ignored. In a sense, the Mosaic program seeks to fit together all of 

the pieces of an enormous, II-time-zone wide jigsaw puzzle to get a true picture of 

the manufacture, distribution, and use of information technologies in the Soviet Union 

(former Soviet republics). A mere sampling of the topics covered is given in Figure 2.3. 

Members of the Mosaic Group have produced three PhD-level studies examining the 

technologies of the socialist nations. William McHenry surveyed the entire field of Soviet 
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Figure 2.3: Mosaic Group publications on Soviet IT 
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management information systems (ASUPs) in (McHenry, 1985), concluding that: 

" ... a 'sober evaluation' shows that over the course of 20 years, the ASUP 
program has failed to significantly change the way that most Soviet enter
prises are managed. Billions of rubles have been spent to create about 3,000 
enterprise-level computerized management information systems (ASUP) .... After 
almost twenty years of the ASUP program, only a few ASUPs have managed 
to bring about significant changes in the way in which management oper
ates. The bold statistics on the effects of ASUP which have been reported 
throughout most of the program's history proved to refer mainly to expected 
rather than realized gains. The qualitative impact on organizational structure, 
decision-making, and work life has been small. In most cases, ASUPs have 
automated a small proportion of the tasks that could have been moved to the 
computer." (McHenry, 1985, Chapter 7) 

Ross Stapleton evaluated the creation, import, and absorption of personal comput

ers in the entire CEMA community in (Stapleton, 1988), suggesting that "[ilt is readily 

apparent that the CEMA community is inferior to the West in the creation and appli

cation of personal computing resources. and that that inferiority is comprised of both a 

developmental lag, and qualitative and quantitative factors." (Stapleton, 1988. Chapter 

7) 



Peter Wolcott paints a similar picture in an earlier version of (Wolcott, I 992b): 

In the last decade, Soviet activity in the development of high-speed/advanced 
architecture computers has seen significantly increased scope, profile, and 
support .... For over two decades the Soviet scientific community has been 
caught between an aging collection of inadequate second-generation ma
chines and the new generation of high-speed computers which are for the 
most part still promises. (Wolcott and Goodman, 1988) 
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This study will contribute to the knowledge and conclusions provided by McHenry, 

Stapleton, and Wolcott by examining a fourth technology: computer networks and 

telecommunications. 
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2.3 Economic Analyses 

2.3.1 General Theories of Technology 

The term "general theory of technology" is used to refer to frameworks which discuss 

what technology is and how it is acquired and absorbed. Technology is knowledge 

necessary to apply a process, manufacture a product, or provide a service. This knowledge 

includes: 

• Technical information about process or product characteristics; 

• Production techniques for the transformation of labor, materials, components, and 

other inputs into finished outputs; and 

• Managerial systems to select, schedule, control, and market production. 

Technology may be "disembodied," as in journals and publications, or it may be 

"embodied," as in a particular piece of equipment or manufacturing machinery. 

Albert Borgmann (Borgmann, t 984, p. 9 and following) presents two classes of theory 

which represent the broadest set of general theories of technological acquisition, devel

opment, and adoption. The first he terms "substantive theory," the second "instrumental 

theory." 

Substantive theory comes to us largely through the works of Martin Heidegger3 

and Jacques Ellul (see, for example, the translations in (Heidegger, t 977) and (Ellul, 

3Heideggcr (1889-1963), German philosopher, is widely considered the central figure in contemporary 
existentialist thought. According to Heidegger, it is the nature, the vocation of man, to ask the all-important 
question, What is it, to be? And yet we fail to ask it, and it is our nature equally; our responsibility and 
our guilt, that we fail to do so. (Edwards, 1967, vol. 3, pp. 459-465) 
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1964». In substantive theory, technology plays the dual role of technological and so

cial force, such that the technology restructures the whole of social life. Given this 

view, technology becomes an explosive force which stretches far beyond the obvious 

applications, ultimately controlling non-technological areas and re-shaping all social in

teractions. Substantive theory predicts that technology is responsible for contemporary 

social change, and that it takes a complete isolation from technological development 

coupled with a fundamentalist orientation to resist such changes. The case of Albania is 

cited by contemporary supporters of this theory as an example of the radical surgery and 

self-deprivation which is required to maintain ideological and social purity.(Borgmann, 

1984, reported therein) 

While Heidegger's primary orientation is a philosophic one, aimed at answering his 

basic question of Being, his efforts at answering this question brought him to evaluate the 

effects of technological change on the societies around him. He asserts that a nihilistic 

will to power is responsible for the technical restructuring of modern societies (modern, 

in this case, being 20th century) with a resultant degradation of social values to "old 

fashioned tradition" and man himself simply an object. In Andrew Feenberg's work 

(a quick overview is available in (Feenberg, 1990» discussing his critical theory of 

technology, he gives the example of fast food in the context of substantive theory: "The 

unity of the family, ritually reaffirmed each evening, no longer has a comparable locus of 

expression. No one claims that the rise of fast food 'causes' the decline of the traditional 

family, but the correlation is surely significant." 

Less magical support of substantive theory comes in the appropriate technology (AT) 

movement. An excellent review of AT was provided by Malcolm Hollick in (Hollick, 

1982). Appropriate technologists evaluate the impact of technology on social structures. 

Hollick divides this into two broad categories: the concerns which first-world writers have 
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over the influence of their technologies on developing countries, and the concerns which 

North Americans and Europeans (and, presumably, other industrialized nations, such as 

in the Pacific Rim) have on the effect of technology on their own quality of life, natural 

resource supply, and environment. Appropriate technology authors value decentralization, 

continued use of small community rather than large city resources, self-sufficiency, co

operation, participatory democracy, responsible use of resources and production supplies, 

and minimization of waste and impact. 

Instrumental theories contrast sharply with substantive theories. They are based on 

the belief in technology as an instrument, as a "tool," which carries no intrinsic valuative 

content. The moral value of technology falls solely in its usage. As an example, the 

technologies of pregnancy termination can be neither moral nor immoral in their own 

right; any discussion of abortion must focus on the act itself, not on the technology used 

to support a particular surgical procedure. Technology itself is neutral, and completely 

indifferent to the ends it can be employed to achieve. 

This neutrality extends into other territories. Since technology is neutral with respect 

to political, social, and religious system, it can be transplanted between systems easily, 

subject mainly to the costs involved. In this sense, instrumentalists contrast technology 

with other institutions, such as social welfare programs, which cannot be moved into 

new social contexts without major change and adaptation. Stein's statement about the 

universality of rosa alba nomenclature applies to instrumental technology as well: a 

hammer is a hammer, whether in Atlanta, Georgia or Soviet Georgia. (Stein, 1913) 
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2.3.2 Invention, Innovation, Transfer, Diffusion, and Adoption 

The technological process has two distinct and related phases: first there is a gen

eration phase where new technologies are invented and innovated. Second, there is a 

diffusion phase through transfer and absorption. These two phases use four terms pre

dominately: invention, innovation, diffusion and adoption. 

Innovation and invention comprise a base upon which new technologies can be 

brought into an environment4• The study of technological development and innova

tion has a long history. The work of Rogers, starting in the early 1960s, in examining 

agricultural innovation and absorption is often cited as providing a benchmark for fur

ther development. Fuller explorations of Rogers' ideas of innovation are available in 

(Rogers, 1962), (Rogers and Agarwala-Rogers, 1976), (Rogers, 1976), (Radnor et al., 

1978), and (Rogers and Shoemaker, 1971). (See also Figures 2.4 and 2.5, which have 

become cornerstones of the marketing literature, from Rogers' work.) 

Because diffusion and innovation can be so critical to national and organizational 

success, the research (and concomitant literature) explains the phenomenon for certain 

organizations quite thoroughly. Robertson, for example, provides over a thousand cita

tions in his bibliography on the subject «Robertson, 1971», micro-analyzing consumer 

products along a continuum of innovation types. 

Although most of the previous work is based on innovations adopted by single end

users, the consumer innovations, it also applies to the internal innovations made by firms 

and entrepreneurial organizations as part of their production cycles, the technological 

innovations. 

From the discussions cited above, it is clear that while invention may prove to be 

4The other common base, technology transfer, is discussed below. 
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the most valuable and powerful technological process, innovation is-by far-the most 

common and of greater importance in charting the continuous technological change. 

Historically, it is also clear that invention was not nearly the important contributor to 

change in the Soviet Union that it was in the West.s 

At a macroscopic level, the technological process has been divided into the two phases 

of invention/innovation and diffusion/absorption. However, when considering the case 

of a single nation-state, such as the Soviet Union, the invention/innovation phase can 

be accomplished by an injection of technology from some external source. Although 

the new technology was developed somewhere, the actual process of invention and/or 

innovation is not relevant, because the particular nation-state sees the technology as an 

external influence. This process is called "technology transfer." 

Technology transfer was first added into the theoretical models of the technological 

process through the work of Brooks.6 He made the distinction between horizontal and 

vertical transfers of technology. Vertical transfers are those which follow the macroscopic 

model described above: an innovation of some type occurs, and a product or service 

follows normal development through a supplier organization; this is normally called 

research and development (R & D). Horizontal transfers are those between organizations, 

nation-states, and other institutions, at any phase of the technological process. When 

the Soviet Union begins dissemination of a technology which was invented elsewhere, a 

horizontal technology transfer has occurred. 

A new technology, whether presented as an innovation or invention, or injected as a 

transfer of technology, has no real effect on the receiving system until it has been subject 

5For the sake of brevity, I shall adopt the commonly used term "West" to mean North America, 
Western Europe, and. to lesser extent. Japan. and the term "East" to include the Soviet Union, Bulgaria. 
Czechoslovakia. East Germany. Hungary. Poland. and Romania. 

6Most sources refer to a citation (Brooks. 1967). which is unavailable to me, but which is quoted in 
later works by Brooks and by other authors as the first description of horizontal and vertical technology 
transfer. 
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to some degree of diffusion and adoption. Diffusion is the spread of some element from 

a source to some or all of a system. Adoption follows diffusion: the new technology 

will either be accepted and its use will be continued or it will not. Together, these can 

be called absorption, representing degrees of adoption. 

The distinction between innovation and absorption is often glossed over, but can be 

especially important in the study of the Soviet Union. Stewart makes a strong distinction 

between innovation and absorption to remind us that these are two separate, and not 

necessarily mutually complementary issues: 

• Adoption of a product occurs when it reaches acceptance in a marketplace. 

• Innovation occurs when a product or process technology is passed from innovator 

to product/process supplier. (Stewart, 1987) 

Thus, transfer of knowledge about an innovation is constrained by the innovator's 

concern for a return on investment; absorption is constrained by a willingness or ability 

to adopt the product. Speedy absorption rewards the innovator; premature or inadequately 

rewarded transfer of innovation knowledge reduces incentives to innovate. 

While the market-oriented reader may see little to argue with in these definitions, 

a serious quantitative difference in style of absorption of technologies occurs in the 

Soviet Union compared to other nations. Figures 2.1 and 2.2, from (Amann and Cooper, 

1986), show how the Soviet Union has a comparatively early date of introduction of new 

technologies, but a much slower pace of diffusion and adoption than other industrialized 

nations. 

Brown (see (Brown, 1981» and others provide different perspectives on the adoption 

of innovation. In the marketing literature, for example, the work of (Glade et al., 1970), 
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(West and Pearson, 1979), and (Vertinsky and Barth, 1972) all provide supporting evi

dence to the argument that traditional innovation diffusion theory does not describe the 

process adequately in a Third World setting. 

The thrust is straightforward: adoption of innovation depends more on environmental 

factors than individual choice. Glade et al. examines marketing behavior in Peru, and 

draws very strong conclusions on adoption based on the difference between traditional 

free-market marketing and that seen in developing Peru. He suggests that the environment 

affects adoption. Thus, successful firms have and will adapt their marketing efforts to give 

very strong consideration to this. West and Pearson give a weaker argument, but have 

similar conclusions for developing areas. Vertinsky and Barth take a different approach, 

by examining how management technique varies in Colombia as new technologies are 

brought into the environment. 

General diffusion and adoption in the context of the social sciences tends to focus 

on individual behavior. While there is always individual free will involved in any type 

of adoption decision, this individual choice is overshadowed by the government and so

cial context. Adoption in the Soviet Union does not represent free will, but a choice 

from among a set of highly constrained options. These options are controlled by out

side forces-the government, the party, external restrictions on transport of goods and 

information, and economic realities implied by a non-convertible currency. 

Given this perspective, we can account for the way in which diffusion occurs within 

the Soviet Union (and other similar economies) by examining institutional, rather than 

individual, behavior. Just as a Marxist society emphasizes collective wholes, collective 

values, and group cooperation, so should our examination of the process of diffusion 

within that economy. While individual choice will make some difference, it can be 

safely concluded that the pattern of adoption and diffusion of any technology within the 
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Soviet Union is wildly different and depends on substantially different factors than in 

other economic systems. In simpler terms, the Soviets didn't absorb personal computers 

the way that North Americans absorbed personal computers because the institutions, 

rather than the individuals, were different. 

2.3.3 Technological Theories Specific to the Soviet Union 

A wide variety of authors have proposed theoretical models for the technological 

development of the pre-perestroika Soviet Union. The analyses range from the insightful 

and unparalleled analysis of Joseph Berliner in (Berliner, 1976) to to short chapters and 

monographs such as Gur Ofer's, on Soviet economic growth (Ofer, 1988). 

Berliner, for example, identifies forces within the structure of the economy which 

help to promote innovation, and a contrasting set which act to restrict or thwart innova

tion. See Figure 2.6 for a summary of these from (Berliner, 1976). Hutchings is an early 

researcher who predates Berliner's major work, but comes to many of the same concIu-

sions. See Figure 2.7 for a summary from (Hutchings, 1971). Philip Hanson analyzed 

transfer of technology from West to East and its relationship to international trade in a 

198 I study, (Hanson, 1981). In his mUlti-part model of innovation and absorption in the 

Soviet system, he focuses on five different aspects of the technological process, sum

marized in Figure 2.9. In an OECD7 report (Bornstein, 1985), Morris Bornstein agrees 

almost exactly with Hanson, although they disagree as to the extent to which the Soviet 

Union is able to absorb Western technology transfer. Hanson suggests that the limiting 

factor is almost entirely price, followed by the export controls of CoCom;8 Bornstein 

70ECD is the Organization for Economic Co-operation and Development, founded in 1960. It consists 
of Austria, Australia, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, 
Italy, Japan, Luxembourg, the Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, 
Turkey, the UK, and the United States. 

BCoCom is the 17-nation "Coordinating Committee for Multilateral Export Controls." CoCom op-
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suggests that the Soviets have very little capacity to absorb technology, and that currency 

shortages and export controls are secondary factors. Bornstein's model is summarized 

in Figure 2.10. Seymour Goodman's emphasis has been on technology transfer in the 

information technology industries, but his model describing the retardation of computer

related technology transfers from West to East expands beyond Bornstein and Hanson 

(Goodman, 1990). His findings are summarized in Figure 2.11. Gordon Smith also ex

amined the impact of West-East technology transfer, and found performance poor in both 

assimilation and diffusion for reasons of internal conflict, summarized in Figure 2.12 

from (Smith, 1986).9 

While there is no definite agreement, there are general trends which indicate consensus 

on some factors which have limited diffusion and adoption of innovation in the Soviet 

Union. See Figures 2.13 and 2.14 for a summary. The most often identified limits are: 

1. Enterprise economics serve to discourage, rather than encourage, innovation. The 

Soviet system creates a strong bias in favor of short-term production. For example, 

production output is almost always measured in terms of units lO
, rather than in 

terms of economic productivity or efficiency. Thus, some of the basic attributes 

of production innovation-changing sources of supply in a resource-poor nation, 

retraining, retooling, experimental low-level production, and quality tuning-are 

all discouraged economically, since they reduce total production output over the 

erations began on January 1, 1950, as an organization to control the export of strategic materials and 
technology to the Communist world. CoCom's official interest is solely national security, and CoCom 
export controls can only include national security-related items. CoCom membership includes all of the 
NATO members (except Iceland and Spain), Australia and Japan. 

9 Although Sol Sanders' basic hypotheses are heavy with political and military subterfuge, he does 
provide good evidence to support Goodman and Smith, and his anecdotal style may be of interest to some 
readers. See (Sanders, 1990). 

IOThe author was told that many products have output measured in total weight, even those for which such 
a metric is wildly inappropriate. This leads to the oft-reported (and experienced) phenomenon of finding 
miscellaneous bits of metal and loose parts in almost all Soviet telephones, along with the concomitant 
unreliability that having conducting parts banging around an electrical appliance brings. 
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short term. Other factors, such as the gradual ratcheting of goals and targets by 

planning authorities, also are part of this disincentive program. The flip side is that 

the incentives to managers to become more productive are almost non-existent, 

in a society where the spread of income ranges is purposefully kept small, where 

consumer goods are in very short supply, and where investment opportunities are 

almost non-existent. 

2. Lack of competition, monopoly positions, universal employment, national and in

ternational protectionism serve to foster a stagnant and unchanging production style. 

Berliner cited an "invisible foot," the accomplice of Adam Smith's "inv'isible hand," 

which serves to keep firms competitive, encourage innovation, and keep them alert 

«Smith, 1776». Some analysts identified supply-induced changes as heads of a 

waterfall of innovation in firms along a production chain as well. II Because Soviet 

firms face none of the cut-throat competition that their Western counterparts do, 

there is little need to aggressively search out and deploy innovations. 

3. Central planning and lack of enterprise autonomy can cause serious problems in 

the research and development cycle. Many authors identified central planning as 

both a blessing and a curse. Central planning, when it works as designed, reduces 

redundant research efforts, and supports sharing of information and innovative 

changes. However, the consensus is that the central planning in the Soviet Union 

does not work as planned, and that there have been substantial abuses. 12 Analysts 

are encouraged by the idea of central planning in such an enormous research engine, 

but agree that even this task is too complex for an organization as large as the Soviet 

II An example of this might be the conversion from 4K memory chips to 16K memory chips, because 
the 4K chips either are no longer produced, or become exorbitantly priced because the production level is 
too low to be economical. In either case, the user of the chips is forced to change technologies. 

12Among those cited include the creation of technologically advanced, but completely uneconomical 
products, such as the TU-I04 jet aircraft (Berliner, 1976, p. 508), combined with central "scientific" 
decision making which warp the directions of investigation, such as in genetic research (Medvedev, \969). 
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Union. 

4. Research & development linkages with production enterprises are extremely weak, 

and this results in large-scale inefficiencies. The creation of new scientific pro

duction organizations which combine R&D and production facilities under a single 

management has shown just how inefficient the older system is. When R&D and 

production are not linked, the production agencies are unable to provide feedback to 

R&D laboratories about needed enhancements to production and process technol

ogy. R&D facilities have also complained about their inability to find production 

organizations to manufacture their technology. The result has been that much of 

the Soviet leading research has production runs in the tens, rather than in the ten 

thousands. Low level production of this type does nothing to foster absorption 

of technology in the Soviet Union. Although there is a strong element of central 

planning, there is no party responsible for managing a research project and then 

having the output of that product enter commercial production. 

2.3.4 Summary of Models and Factors 



Sources of Innovation Limits on Innovation 
Enormous scientific and engineering population 

(greater per capita than in West) 
Entry and exit from markets strongly 

restricted; temporary unemployment 
unacceptable 

Central planning of innovative 
activity; lack of unnecessary duplication 

Autonomy of enterprises is incomplete, 
external relations too limiting 

Resource-providing and social priority from 
central administration (e.g., space, military) 

Lack of economic incentives to 
innovate, "nobody cares" attitude 

Broad information dissemination program 
and non-proprietary nature of knowledge 

Foreign technology transfer (especially personnel 
and processes, more so than products) 

Small incentive offered for innovation; 
strong disincentive to take any risk 

The "invisible foot" of competition is 
absent; monopoly works to disadvantage 

Figure 2.6: Innovation Sources and Limitations in the USSR (Berliner, 1973) 

Factors favoring innovation 
Importance attached to it in Communist 

ideology 

Lavish funds made available to research 
institutions 

Capability of the Soviet state to devote 
funds in whatever amount may be 
required to priority projects 

Relatively high salaries and status of 
researchers 

Growing body of scientifically and 
technically qualified personnel 

Factors limiting innovation 
Obstructions to knowledge and originality 

in an environment where ideas are censored 
and flow of information is restricted 

Heritage of scientific rather than 
technical advance 

Absence or insufficiency of business incentives 
to firms that adopt innovations 

Gulf between hierarchical systems of 
science and of production 

Interruption to fulfillment of economic 
plans resulting from technological change 

Figure 2.7: Factors influencing innovation in the USSR (Hutchings. 1971) 
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Factors favoring innovation 
The R&D Sector 

Needs flexibility, autonomy, change, 
slack, and free interaction 

R&D / Production Interaction 

Nccds tight coupling; information on 
client needs; some party responsible 
for carrying innovation start to finish 

Innovation Diffusion 

Plant managers need incentives to take 
risks posed by innovation and 
retooling costs 

Factors limiting innovation 

Soviet R&D does not have 
these factors 

Soviet R&D and production 
almost completely decoupled 
from each other 

Soviet plant managers have 
no incentive to innovate, and 
strong disincentive to risk 
a production shortfall 

Figure 2.8: Factors influencing innovation in the USSR (Ofer, 1988) 
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Factors favoring innovation 
National Policy 

National emphasis and funding of 
innovation and technological research 

Research and Development 

Information flows not formally restricted 

R&D decision making centralized 

Scientific production associations 
linked with R&D institutes 

Innovation in Existing Enterprises 

Innovation in New Enterprises 

Major conduit for new technology 

Foreign Technology 

Factors limiting innovation 

It is impossible to innovate by 
command; lack of flexibility 

Information flow is very slow and sluggish 
between departments; military information 
flow cut off 

R&D decision making too conservative 
because of monopoly position 

Information flow problems, 
lack of linkage with production 

Lack of competition 
Lack of motivation/incentives for designers 

Motivation to innovate small; no competition 
combined with monopoly position 

Failure of price system 
System of bonuses not adequate compensation 

for loss of production capacity 

Extremely expensive to innovate in this way 
Cannot be sustained from 1940's levels; new 

plant construction down sharply 

Provides base for indigenous extcnsions Too expensive; Sovicts simply cannot afford 
CoCom export controls 

Figure 2.9: Factors influencing innovation in the USSR (Hanson, 1981) 
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Factors favoring innovation 
Central planning and efficient 

use of resources 

Factors limiting innovation 
Separation of R&D from production 

Shortage of raw materials 
Pricing policy 
Poorly designed performance indicators emphasize 

output over innovation 
Lack of competitive pressures to innovate 

Delays and shortages in construction of new plants 

Soviet inability to assimilate foreign technology 
Lack of convertible currency to purchase foreign 

goods and services 
Export controls 

Figure 2.10: Factors influencing innovation in the USSR (Bornstein, 1985) 

Factors favoring transfers 
Expansion and filling in of the 

technological spectrum; wider choices 
and more technologies 

Globalization of information technology; 
availability from wider variety of 
suppliers (including non-CoCom) 

Change in nature of information technology 
from specialized product to commodity 

Economic and political reform designed 
to improve environment for development and 
and acquisition of technology 

Factors limiting transfers 
Export controls 

Economic and business constraints 
keeping Western businesses out of 
Soviet markets 

Internal economic constraints 
including lack of convertible 
currency, protectionism removing 
competition, other systemic constraints 

Figure 2.11: Factors influencing technology transfer in the USSR (Goodman, 1990) 
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Factors limiting diffusion 
Conservative approach in technological search 
Inadequate infrastructure to support rapid technological 

assimilation and diffusion 

Disincentive for existing enterprises to innovate (high risk, low 
rate of potential return/reward) 

Difficult for new plants to innovate (process innovation) because 
any "major building or expansion project a bureaucratic nightmare" 

R&D enterprises separated from production enterprises 
Poor producer/consumer connections and ill-designed feedback to 

production cycle 

Figure 2.12: Factors influencing diffusion in the USSR (Smith, 1986) 
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Limitation 
Enterprise innovation economics wrong 

Lack of competition, firms in a monopoly 
position, national/international 
protectionism 

Central planning of R&D and production 
resources; lack of enterprise autonomy 

Research and Development separated from 
production technology/facilities 

New plants constructed uneconomically 
are major source of process innovation 

Foreign technology unaffordable due to 
unconvertible Ruble and lack of hard currency 

Export controls and CoCom 

Soviet Union unable to assimilate foreign 
technology at adequate level 

Research and Development decision making 
too conservative 

Information flows too restricted 

Inability hypothesis-personnel and resources 
too constrained (exogenous factors) 

Cited by 
Bergson, Berliner, 
Hutchings, Ofer, 
Bornstein, Smith 

Bergson, Berliner, 
Hanson, Bornstein, 
Goodman 

Berliner, Ossipyan, 
Hutchings, Ofer 
Hanson 

Hutchings, Ofer, 
Hanson, Bornstein, 
Smith 

Hanson, Bornstein, 
Smith, Abalkin 

Hanson, Bornstein, 
Goodman 

Hanson, Bornstein, 
Goodman 

Bornstein, Smith, 
Feenberg 

Hanson, Smith 

Hutchings, Hanson 

Sutton, Hanson 
Bornstein 
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(Sources: (Abalkin et aI., 1987); (Bergson, 1961); (Bergson, 1964); (Bergson, 1973); (Bergson, 1974); 
(Bergson, 1978); (Bergson, 1987); (Berliner, 1976); (Berliner, 1983); (Berliner, 1957); (Berliner, 1976); 
(Bornstein, 1985); (Feenberg, 1991); (Fleron, 1977b); (Fleron, 1977a); (Goodman, 1990); (Hewett and 
Makarov, 1987); (Hewett, 1988); (Hutchings, 1971); (Medvedev, 1969); (Ossipyan, 1992); (Sanders, 
1990); (Smith, 1986» 

Figure 2.13: Summary of Factors Limiting Innovation/Absorption 



Factors encouraging innovation and technological absorption 
Perestroika economic reforms 
Massive personnel resource 
Central planning of R&D and production 
Program-oriented resource allocations, social support 
Information flow openness, non-proprietary nature 
Foreign technology injections 
New enterprises for process innovation 
Technology fill-in and expansion 
Globalization of technology, many suppliers 
Commoditization of technology 

See Figure 2.13 for sources. 

Figure 2.14: Summary of Factors Encouraging Innovation! Absorption 
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2.4 Research Model and Sources 

The research model used for this study was described in an earlier work (McHenry 

et aI., 1990). This model, which I shall call the Mosaic Web model, builds upon the 

Web Model, developed and described by Rob Kling and his associates in the early 1980's 

(Kling and Scacchi, 1982; Kling, 1987). The analytical techniques which are outlined in 

this section are central to the research methodologies developed for Soviet IT research, 

and helped to define the set of tools built to facilitate their use. They address two 

goals: determining what information to collect, and determining how to interpret that 

information. 13 

Based on this model, multiple sources were used to support this study's conclusions: 

• Notes and materials collected by the author during three visits to the Soviet Union 

and Eastern Europe; 

• Materials available through libraries and on-line database services; 

• Materials available to the author through an on-line and hardcopy database main

tained by the Mosaic Group (see (Lynch, 1989; Lynch et aI., 1990; Goodman et aI., 

1990; McHenry et aI., 1988c)); 

• On-line discussions with other researchers in the United States and Western Europe; 

and 

• On-line discussions with members of the Soviet networking community. 

13This section is a revision of (McHenry et aI., 1990), later translated into Chinese for publication in 
(McHenry et aI., 199\). The kind assistance of Drs. McHenry and Lynch in preparing this is grateful\y 
acknowledged. 
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2.4.1 The Web Model 

The web model grew out of Graham Allison's work on the biases involved in using 

different levels of analysis (see, for example, (Allison, 1971)). In Kling's formulation, 

it is necessary to examine not just the information system equipment, applications, and 

techniques, but the area encompassed by a set of larger boundaries around each infor

mation system: the influence of historical exigencies, the infrastructure which exists to 

support the system, the social relations of the participants, and the "superstructure" or 

other objects which exert some kind of influence over the object. 

Researchers failing to take into account all of these areas can quickly draw incorrect 

conclusions. For example, in one typical study, the author relies primarily on millions of 

instructions per second (MIPs) and year of first shipment to develop comparisons between 

the IBM 360 and 370 series, plug-compatible mainframes, and the East European Unified 

System computers, which functionally duplicated some of the IBM machines (Judy, 1985). 

Soviet models typically were delivered with less main memory and fewer I/O channels 

than the maximum values used in the comparison, and they have slower and lower

capacity disks and unstable systems software, not to mention their poor reliability and 

the extremely poor performance of maintenance organizations. All of these parameters 

exert a decisive influence on the real performance of the machines. The author was 

aware of these differences, but did not factor them into the comparison, giving a more 

optimistic overall view of East European accomplishments than was justified. 

To explain why the Soviet computer program progressed in the way that it did, 

one must turn to history, the infrastructure, and the superstructure. The decision to 

copy IBM was a direct result of earlier failures of the indigenous Soviet computing 

industry (see (Rudins, 1970a) and (Davis and Goodman, 1978)). Part of the lack of 

success of these models is explained by the influence of the superstructure, or higher-
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level governmental bodies. Soviet "clones" were so poor in part because the Ministry 

of Finance refused to allow the computing ministries to use gold in their products, even 

though gold was essential to duplicate critical timing parameters of the IBM originals. In 

addition, economic incentives worked against the production, at the infrastructure level, 

of lower-priced items such as peripherals or extra memory. The web model helps to 

ensure that all of the important considerations are taken into account. Its use helps to 

mitigate the effects of the so-called "safari" research problem and to take into account 

the relevant differences in policy and administrative style in the countries under study. 

(Berrien, 1970) 

2.4.2 Parallel Forecasting 

A second analytical technique is peculiar to studying those areas of the world which 

are experiencing a technological lag behind the most developed countries. In these 

cases it is sometimes possible to compensate for information gaps by looking at past 

experiences in the more developed countries. Using this technique can also help to ferret 

out statements about technology which just do not make sense given the known lines of 

development which have already been selected. 

Again turning to the Soviet Unified System computers for an example, it was fairly 

predictable, given the extreme conservatism of the Soviet bureaucracy, that, having copied 

the IBM 360 series, the Soviets would go on to copy the IBM 370 series. The Soviets 

were aware of the entire IBM product line and have planned out which niches they will try 

to occupy in the future. This technique of evaluating past experiences to predict potential 

futures makes it possible to come to the conclusion that it was extremely unlikely that 

the Soviets would launch a new, indigenous line of mainframes, abandoning the large 

investment in the IBM line they have made. 
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This technique has its limitations. Someone using this technique with the Japanese 

might have been surprised by the extent to which they incorporated innovations into their 

IDM plug-compatibles while still satisfying the basic goal of compatibility. On the Soviet 

side, it was not a foregone conclusion that the Soviets would succeed in producing close 

copies of newer IDM machines. In retrospect, the 370-architecture was never completely 

copied. This was a result of a combination of technological limitations- production of 

the one- and four-megabit memory chips and other highly integrated circuits required 

was impossible using indigenous technologies-and other forces, such as the world-wide 

trend away from mainframes and the immense political and economic upheavals the 

Soviet Union saw in its conversion to a set of independent republics. 

Similar forecasts using this technique about the use of MS-DOS-based personal com

puters and local area networks running the popular "Novell" network operating system 

(such as in (Stapleton, 1988» have proven to be quite accurate. 

2.4.3 From the Small to the Large 

A third analytical technique, reasoning from the small to the large, helps to compensate 

for the absence of direct information and provides an upward and downward check on 

the veracity of available information. This technique compares policy statements that 

are made by people in authority positions to the work which is actually going on at 

lower levels. For example, throughout the 1970s, the Soviets spoke in glowing terms 

of building OGAS, a nationwide system for the exchange of economic information. 

(McHenry, 1985) OGAS represented the ultimate goal of compensating for the absence 

of a market by providing channels through which the equivalent of perfect information 

could flow. Unfortunately Soviet computers of the time had precious little capacity to 

spare for teleprocessing and the telecommunications lines were execrable. If one had 
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stopped at the glowing reports, one would have made a serious analytical mistake. 

Of course the only way that the technique of going from the small to the large becomes 

feasible is if a very large base of information is laid down. This often means that it is 

possible to cite dozens of references in order to draw a conclusion about a certain fact. 

Even here the particularities of the country under study are of critical importance. In the 

Soviet Union there was one central source for statistics, the State Committee on Statistics 

(formerly the Central Statistical Administration). Five different publications, all listing 

the same speed for a computer, might tempt the researcher to believe he has enough 

independent confirmations to conclude that he knows its real speed. In many cases, this 

ends up being secondary data from a single issue of Vestnik Statistiki, the journal of the 

State Committee on Statistics, or some other common primary source. Unfortunately, 

writers from the Soviet Union had a marked tendency not to cite such sources in their 

papers, and more generally their papers can be quite sloppy in this regard. In some 

cases it was necessary for them to hide their sources because they were talking about 

a software product that had been "adapted" from a Western antecedent. 14 This trend of 

"writing from a vacuum" has continued into the new era of independent former Soviet 

republics. 

This raises the question of how to interpret sources more generally. During the Soviet 

era, sources varied wildly in their reliability, accuracy, and coverage. Some simple rules 

were possible. As almost every Soviet book was stamped with the number of copies 

published, one could generally conclude that books with a smaller publication run were 

more likely to carry hard facts and statistics, especially those that reflected negatively on 

the country, than were books with larger publication runs. Conference proceedings, which 

14Because of the absence of copyright protection for software in the Soviet Union, it is incorrect to call 
this piracy, since it was not illegal. Newer legislation protects intellectual property, but the old habits die 
hard. 
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continue to be available only if one attends the conference, could sometimes contain gold 

mines of information. 

Now, there are similar problems with reliability, although for different reasons. Speak

ers and authors who were forbidden to tell what they knew now find themselves the cen

ter of Western attention-without a broad base of knowledge to support their statements. 

Many academic scholars accustomed to prying bits and pieces out of many sources give 

greater credence to anecdotal and unsupported statements than is really appropriate, the 

"CNN" approach to information gathering. Worse, with information dissemination still 

in its infancy in the former Soviet republics, there are few checks and balances to correct 

incorrect or incomplete information. 

The issue of statistical information is a particularly trying one. Hutchings provides 

twelve reasons why statistics in East European sources should be considered correct in 

the mass, although his best argument is his first, invoking Ockham's Razor: "the truth 

is the simplest thing. Anything else involves more thought and preparation. (Hutchings, 

1971, p. 250)" 15 However, he ignores the suspicions in (Treml and Hardt, 1972), where 

the authors find bias in the models used, deceit in the intentions of the statistical suppliers, 

and differences in meaning between Western and Eastern numbers. While the openness 

of the former Soviet republics may allay fears of intentional inaccuracy, the lack of good 

internal data makes such publications suspect. 

15WiIIiam of Ockham, the most influential philosopher of the 14th century, frequently used the principle 
of parsimony, which gave it the name "Ockham's Razor." Frequently expressed in Latin as Entia non sunt 
muitipiicanda praeter necessitatem, it is unlikely that Ockham used such a formulation. 



96 

2.4.4 Critical Leverage Points 

A fourth analytical technique which weaves its way through this style of research is 

to look for critical leverage points. A researcher with knowledge that IBM Model 5150 

personal computers (the "PC XT") on the Soviet black market cost anywhere from 30,000 

to 60,000 Rubles (between ten and fifty year's wages), that only 31 % of urban families 

have telephones, that there is still a fairly large percentage of electromechanical switches 

in the Soviet telephone system, and that line noise through the existing physical plant 

prevents high-speed data transfers on all but the best, most expensive leased lines, is not 

likely to conclude that private citizens are making use of a lot of bulletin board systems. 

Critical leverage points-if they can be found-in the technology or in any other parts 

of the web, can compensate for not being able to do more extensive field surveys and 

from the absence of some literature. 
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Chapter 3 

Soviet Network Technology prior to 1990 

3.1 Introduction 

How do people get to this clandestine Archipelago? 
- The Gulag Archipelago (A.leksandr Solzhenitsyn, 1973) 

This chapter' discusses the current state of networking and telecommunications in the 

Soviet Union as of 1989. It is based on several trips by Mosaic Group members. This 

chapter is derived from a report prepared by Joel Snyder and William McHenry. In the 

many cases where the term "we" is used, this indicates a shared viewpoint provided by 

both Snyder and McHenry. The background material for this chapter is taken both from 

written information provided to the authors and stored in the Mosaic Group's MOSAIC 

database, and from interviews and observations gathered as part of visits to the former 

Soviet Union during the period 1984-1990. 

IThis chapter is derived from (Snyder and McHenry, 1990), a Mosaic Group technical report. The 
author is deeply indebted to Professor William McHenry of Georgetown University for his contributions 
to (Snyder and McHenry, 1990), many of which have been carried into this chapter. 



98 

In 1989, networking was one of the least developed aspects of the Soviet computing 

industry, at least on the civilian side. Demand for networks was limited by the fact that 

subordinate organizations in the USSR had little desire to exchange much information 

with their superiors. Low investment in the telecommunications infrastructure left the 

country with severe limitations in terms of what the existing hardware base could sup

port. During the 1988/1989 period, perestroika had begun to bring about some changes 

in the economic picture which made networking a higher priority. For instance, cooper

atives began functioning as independent economic bodies, without the constraints of the 

incentive system imposed by central planning. 
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3.2 Telecommunications Hardware and Infrastructure 

This section discusses information in the areas of fiber optics (both as a transmission 

line, and for in-building networking), indigenous modem technology, and the use of 

satellites for data communications. 

3.2.1 Fiber Optics 

The use of fiber optics in the telecommunications infrastructure of the Soviet Union 

appeared to be relatively small-scale. The earliest permanent use of fiber for data com

munications appears to be early 1984, and while there was substantial press suggesting 

that fiber was being manufactured and laid, first-hand evidence of this was rare. (FBIS, 

1984); (Kolesnikova, 1984); (Pravda, 1984b); (Ananyan and Mel'nikova, 1984); (BBC, 

1985a); (lzvestiya, 1985b); (Kalmykov et aI., 1984); (lzvestiya, 1985a); (BBC, 1985b); 

(Diberder and Wasserman, 1984); (Pankov, 1985); (Prokhorov, 1986); (Pravda, 1984a); 

(Titenko, 1987); (Kreidl, 1986); (Trofimov, 1987); (Rusakov, 1986); (Pravda, 1988); 

(Ravin and Maksimov, 1988); (Schenker, 1989); (Belenko et aI., 1988) 

Like many computing technologies that were not available in the USSR but were 

known to computer scientists from written sources, fiber optics was not an area that 

many were concerned about. There were more fundamental problems. At the Computer 

Center of the Siberian Department of the USSR Academy of Sciences (VTsSOANSSSR), 

for example, researchers told Mosaic Group members that fiber optics were interesting, 

but "for the time being, to increase the speed is not the highest priority task." Their 

highest priority turned out to be reliability: "making sure the big machines work in a 

stable manner, and service." 



100 

Smaller scale use of fiber optics, such as in-building wiring, was also widely re

ported, and such equipment is often exhibited. (McHenry, 1986); (McHenry et aI., 1986); 

(Myuller, 1987); (McHenry and Stapleton, 1986); (McHenry, 1988c); (Razmakhin, 1988); 

(Snyder, 1989c); (Snyder, 1989d) In 1989, I gathered first-hand evidence that this equip

ment was being used. The first was at the IKANUkSSR, in Kiev, where a SM-1420 

minicomputer controlling a six-foot screen in a decision room was linked to terminals in 

another building. (Mosaic, 1989p) The second was at the IEVT in Riga, where an ex

perimental LAN controller with interchangeable modules made use of single-mode fiber 

technology. (Mosaic, 1989m) 

3.2.2 Modems 

Modem technology in the USSR followed CCITT standards, wherever possible. 

(Hanus, 1982); (Auerbach, 1983); (Konoplev and Ugryumov, 1983); (Izot, 1986); (Sny

der and Stapleton, 1988); (McHenry et aI., 1988a); (Snyder, 1989b) However, the poor 

quality of the telephone lines suggests that special-purpose modems might have made 

better use of available bandwidth than standard signaling techniques. At the Research In

stitute of Automated Systems for Planning and Control in Construction (NIIASS), under 

the State Construction Committee of the Ukrainian SSR, modems were being built which 

are specifically designed to deal with bad transmission lines. At NIIASS, it was claimed 

that that typical error rates for inter-city lines were 10-4 ; over intra-city, 10-2. Rather 

than use error correction technology (such as CCITT V.42), these modems sense when 

the lines have less noise, and dynamically adjust data transmission rates upward. It was 

claimed that they can get 9600 bps using phase modulation techniques when the lines are 

good, but not less than 900 bps when the lines are bad. (Mosaic, 1989i) This is different 

from the dynamic techniques used by Western manufacturers such as Telebit. The Telebit 
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technology breaks the transmission bandwidth into many small "chunks." By sending 

information in parallel through these chunks, a high bandwidth channel is created which 

degrades gracefully in the presence of errors typically seen in US communications lines. 

To contrast, it appears that the NIIASS modems actually change the speed of modulation 

over the channel. 

As a side note, it appeared that some Japanese firms were stepping gingerly after 

the Toshiba export-control incident. Hajime Kato, a Japanese import/export specialist 

located in Moscow, reported that the the highest speed modems that they could import 

were 4800 bps for the classroom network of MSX machines. Post Toshiba, they weren't 

even importing that high of a level of technology. (Mosaic, 1989q) 

3.2.3 Satellite Connections 

The extended size of the Soviet Union makes it ideal for satellite communications. 

Obvious applications in propaganda dissemination over standard television channels and 

support of the military industrial complex moved this particular technology forward at 

a good pace. (Interfio, 1987); (Tass, 1985); (Weekly, 1985); (Diberder and Wasser

man, 1984); (Campbell, 1985); (Jako, 1986); (Mikheyev, 1986); (Yasmann, 1987); 

(Pchelyakov, 1988); (Scott, 1988); (Flieger, 1986) For example, in a visit to the IEVT 

in Riga, I saw systems being developed for very precise locating of submarines, using 

satellites. However, use of satellite systems for voice and bi-directional data communi

cations lagged behind. While satellites themselves were being produced in the USSR, 

the equipment to use them for data communications was not, which makes acquisition 

difficult. (Mosaic, 1989m; Mosaic, 1989h) 

Satellites had seen some use for long-distance communications, particularly inter-
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national communication. For example, the Sputnik Vega project included satellite data 

links from all participating laboratories to the central Moscow site; I saw these being 

used in Budapest in 1988. The satellite link to Cuba, which I used in 1992, was well 

documented. In-country use, though, was minor: a 1986 publication gives the number of 

voice circuits in the Soviet Union as 480, linking between 15 and 20 cities. (Campbell, 

1986) 

3.2.4 Communications Infrastructure 

The reported error rate for intra-city lines (local loop plus inter-CO traffic) varied 

from correspondent to correspondent, but was always quite high. (Mosaic, 1989i); (Mo

saic, 1989f); (Puzman, 1983); (Chugunova, 1985); (Goodman and Wolcott, 1988) Lev 

Vainberg, General Manager of Interquadro, told us that intra-city telephone calls are only 

usable at 300 bps and inter-city at 2400 bps; for this reason, most enterprises would 

rather use leased lines for data traffic, but there was an acute shortage. Direct experience 

suggests that things weren't really that bad. I called from an address near the center of 

Moscow using a 2400 bps MNP modem to VNIIPAS, and linked from there to University 

of Arizona systems in Tucson. The connection was made the first time, noise-free (as 

far as the MNP modem was concerned) and uninterrupted. The data call, which lasted 

for a little longer than six minutes, behaved exactly as any US data call, except that the 

satellite delays made interactive messaging difficult. 

It had been suggested that telephone calls will be arbitrarily disconnected after ten 

to fifteen minutes. Reports on this were contradictory: in Moscow, it was said that the 

disconnect doesn't happen-this is only in places where there is a shortage of local lines 

(Latvia was given as an example). (Mosaic, 1989f); (Mosaic, 1989g) At Gosplan Riga, I 

was told that phone calls can be disconnected after a certain amount of time, depending 
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on the time of day and whether or not the call was placed by an operator. Inter-city 

calls can be limited to as few as 12 minutes during the day or 20-25 at night, with the 

operator disconnecting the call. Intra-city calls could last longer. In one case, Mosaic 

Group researchers were told that the automatic switching equipment will also perform 

disconnects; in another, this was contradicted. McHenry reports an experience making a 

call from Moscow to Leningrad. After he spoke for 11 minutes, the operator came on 

after the call to announce in a huffy voice the number of minutes he spoke, almost as 

if to say he spoke for too long. In another instance, McHenry reports trying to place a 

call to a nearby city (Kalinin) from Moscow, only to be told that calls were not being 

accepted between lOAM and 4 PM. 

During the trips Mosaic Group researchers also found out the meaning of the phrase 

"Call again." Many institutes had what are essentially party lines. When a call comes 

in, the first person in the line of telephones picks up the phone and finds out who the 

call is for. If it is not for him, he says "Call again" and hangs up. The caller must then 

call back as many times as it takes to work your way down the line to the telephone of 

the person desired. The absence of PBXs and key systems made calling someone in an 

institute a much longer affair, because calls could not be switched internally. 

Discussions about the USSR telephone system with Anatoliy Torzhevskiy and Leonid 

Malkov of the Central Economics Mathematics Institute in Moscow were instructive. 

(Mosaic, 1989c) Torzhevskiy gave the standard answers when asked why there are no 

telephone books in Moscow: "Because it is not our custom to have them." It was better, 

he said, because people with telephones did not want their numbers published. Finally, 

he asked: "who would use a phone book anyway, if they had one?" Malkov spoke about 

the Soviet Directory Assistance system. In Moscow, it was possible to dial 09 I and if 

you knew the person's name and address (first, patronymic, and last) or his birthday, you 
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could get his number. There was also a pay-per-use service through 05. This required 

a password (which, we were told, is not verified) and returns much the same service as 

09. Since it was less used, one assumes the probability of getting through was much 

higher. On the other hand, experience tells us that having the phone number of a service 

(such as the airport) is of no use, since their numbers were invariably busy. In another 

conversation about making reservations for an Aeroflot flight, I was told that private 

citizens shouldn't even bother calling. Even if one got through, one could not rely on the 

reservation being made correctly. In order to make sure you got the flight you wanted, 

you would have to have been in line early in the morning exactly 45 days in advance of 

your flight. The return trip, however, must be booked 30 days in advance, which meant 

that if your trip is long enough, you would have had to do that from the city to which 

you were traveling. 

The Ministry of Communications, Minsvyazi, was not as cooperative as they might 

have been with network builders in the Soviet Union. Because Minsvyazi is in a 

monopoly position, they have to work with anyone doing telecommunications, and cannot 

deny requests for communications lines. However, they were simply not coming through. 

(Mosaic, 1988c) 

At the Computer Center of the Siberian Department of the USSR Academy of Sci-

ences, we discussed this issue: 

Ministry of Communications ... well those lines that we rent from them, that 
we pay for are to Omsk, Krasnoyarsk, Irkutsk. They like it better when, 
instead of coming right out and buying a line, they can switch it for some 
days. The problems are not so much with the inter-city lines but within cities. 
For example the line to Omsk, to the automatic telephone station there, is 
an OK link. But inside Omsk, it's very difficult. We could [install our own 
phone lines to get around the Ministry's equipment] but in their place, it is 
very complicated. It depends on GORISPOLKOM, on the local authorities. 
The position of Akademgorodok was different; when Gury Marchuk was 
the leader he understood the situation and made the decision. And then we 
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(Mosaic, 1988a) 
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At MTsNTI, their experience was similar. Alexander Butrimenko reported that the re

lationship with Minsvyazi is a "very particular situation." He hoped that Minsvyazi would 

not be against MTsNTI's proposals, which involve some representatives of Minsvyazi. 

At that time, Bulgarian researchers could already access MTsNTI using existing lines.2 

2See additional information on Minsvyazi and Akademset' on Page 194. 
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3.3 Local Area Networks 

Local Area Networks are discussed from three perspectives. First, some developments 

(circa 1989) in indigenous LAN technology are described, and the particular technolo

gies of intra-computer communication are examined. This section concludes with some 

anecdotal discussion of the use of Western networking technology in the Soviet Union. 

3.3.1 Development of Indigenous LAN Technology 

The development of indigenous local area network technologies had accelerated in the 

late 1980s, in part due to the emphasis that cooperatives have placed on microcomputer 

LANs. While work at the ministry level had concentrated on large systems with hundreds 

of machines, the cooperatives had aggressively approached the problem of distributing 

information in offices with small local area networks (1 MBit/second transfer rate or less). 

(Mosaic, 1989a) None of the commonly mentioned indigenous local area networks were 

token-based. One possible reason for this is that the speed of the hardware necessary 

to support media contention, particularly collision detection, was not available to the 

Soviets. (Mosaic, 1988f) 

During a visit to Interquadro, a Moscow firm, I was told that they were a major 

supplier of Local Area Network software for MS-DOS systems, shipping a few hundred 

systems. (Mosaic, 1989a) Lev I. Vainberg, the general manager of Interquadro, told me 

about their personal computer LAN called "Snowflake." (see Figure 3.1) The Snowflake 

system is based on a client/server model, with a Motorola MC68000-based server handling 

five Intel 80286 clients. As an international joint venture, Interquadro got the Motorola 

MC68000 equipment from their French partner, which they then combined with Intel 

80286 computers from a variety of sources, plus their own software. The Motorola 
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MC68000 is a single-board computer, which sits inside of one of the client systems, 

using the IBM AT bus to provide power. Interestingly, the Motorola MC68000 system 

doesn't talk to its "host" system over the bus; instead, the server talks to all of the client 

systems over serial communications lines, so one short wire must go from one board on 

the bus of the client (the local serial port) to another (the MC68000 SBC) in the same 

cabinet. (Mosaic, 1989f) 

standard IBM-style standard IBM-style 
Intel 80286-based Intel80286-based 

computer computer 

""._ •• M.~'"' \ \ S2 standard (EIA-232) 
conneced systems to the 
68020 based system Insld 
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'\. \ 
68020 computer using slot from AT, plus 

standard IBM-style multl·port (there are 8 ports, but only five 

Intel 80286-based workstations are supported) senal card. 
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Not otherwise connected to AT except 
through power connections on AT bus 
and serial card. Does not communicate 
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DEMOS (based 
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Figure 3.1: Snowflake Diagram 

There are two networking protocols in Snowflake. One version is based on KERMIT; 

the speed of the serial lines is 9600 bps. The other, called IQ-COM V1.3, runs at 115 

Kbit/sec, and is similar to DECnet Phase II. It contains task-to-task communication, File 

Transfer, and Remote Terminal packages. Their goal for IQ-COM at that time was to 

increase its speed to 250 Kbit/sec. In order to meet this goal, they planned to develop 

their own serial card based on the Intel 80186. 

The Motorola MC68000 runs QUIX, an update of the DEMOS software, which is 

based directly on the Unix V7 tape from Berkeley. Because of the close ties with Unix, 



108 

they were working on a TCP/IP software package for QUIX. 

While the Interquadro system was originally developed for a hotel automation project 

in Yalta, it then become popular enough to sell over 200 systems, giving Interquadro a 

sizable portion of the Soviet market for LANs at that time. Their largest customer bought 

5 LAN systems. 

This is not the only LAN project in development in the Soviet Union; Ilya Z Karas, 

Yuri Nekrasov, and Boris A. Serebro of the Moscow Experimental Computer Center 

reported that they were developing a LAN adapter for the Elektronika-85 (a clone of 

Digital Equipment Corporation's Professional 350 computer system); this adapter would 

not have been for Ethernet, though. (Mosaic, 198ge) At IEVT in Riga, substantial research 

was ongoing on the subject of local area networks, including development of active star 

couplers for Ethernet compatible networks over a variety of fiber and copper media, and 

implementation of IEEE 802.3 compliant controllers for SM and ES computing systems. 

(Mosaic, 1989m) 

There were also two well-established LAN systems developed in the Soviet Union, 

Estafeta and Alisa. Both were available from Tsentrprogrammsistem. 

Estafeta 

The Estafeta local area network, built at GPKIASU, the State Design-Engineering 

Institute of ASU, (Gosudarstvennyy proyektno-konstruktorskiy institut avtomatizirov an

nykh sistem upravleniya) in Ivanogo in the early 1980's, represents one of the first LANs 

designed in the Soviet Union which has wide scale application possibilities. Estafeta 

is a token ring LAN which is reported to run on a wide variety of operating systems, 

including SM minicomputers, ES mainframes, MS-DOS and CP/M systems. One source 
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reports that the speed of Estafeta is 19 Kbitfsec; another suggests it to be 125 Kbitfsec; 

a third report by Nazarchuk, General Director of the Elektronmash plant in Kiev, and 

Grishko, Engineer at Elektronmash, of an Estafeta installation at the Elektronmash plant 

at Kiev gives the speed as 500 Kbitfsec. One possibility is that the physical line has a 

high speed, but that individual adapters are limited to transfer rates in the 9.6 Kbitfsec 

to 19.2 Kbitfsec range. Another possibility is that different media may be used-EIA-

232-D vs. coaxial cable and baseband signaling. Mosaic Group researchers also saw a 

demonstration of an Estafeta network at MTsNTI. (Vinogradov et aI., 1985); (Wolcott 

et aI., 1988a); (Pykhtin, 1988); (Mosaic, 1989k) 

Alisa 

The Alisa3 network is also a token ring network, operating at speeds of 19.2 Kbitfsec. 

A new version was described as operating at speeds of 128 Kbitfsec, 256 Kbitfsec, and 

512 Kbitfsec. Alisa was designed to build distributed A8U on 8M and Elektronika 

computers. It's described as a fuller-function network than Estafeta, with the following 

functions: (Kata, 1988); (Wolcott et aI., 1988a); (McHenry et aI., 1988b) 

• initial loading of the operating system to the peripheral computers from the central 

computer disks, 

• access to the remote central computer files from peripheral computers, 

• loading and unloading of non-resident tasks and its overlays to the peripheral ma

chine from the central computer disks, 

• network routing, 

3Alisa shouldn't be confused with Alina, a videotex system under development at the Institute of 
Cybernetics in Kiev. See Page 119. 
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• virtual terminals for the access from the peripheral computer operating system to 

the central computer operating environment and vice versa, 

• communication link testing, created by 15 information transmission system devices. 

Alisa was engineered at the Buruni Special Design Bureau of the NPO of Unique 

Machine Tools (SKB NPO Unikal'nykh Stankov). 

Other LANs 

I have also seen (in Kaunas, Lithuania) a LAN based on twisted pair wiring and the 

BK 0010 computers, with a DVK as a server. The BK 0010 is a functional equivalent to 

the Digital Equipment Corporation PDP-8 and the DVK is the equivalent of an LSI-II 

processor. 

3.3.2 Intra-Computer Communications 

The use of non-bus technologies for intra-computer communications has seen great 

interest in the West. Traditionally, computing systems use a combination of bus and 

channel interconnect technologies for intra-system communication. New research, how

ever, suggests that switching technology can be used in high-speed systems to increase 

intra-system communication speeds and parallelism. As an example, Digital Equipment 

Corporation's mainframe, the VAX 9000, used a cross-bar switch for communications 

between modules in the CPU. Newer systems from other vendors have used similar 

technologies. 

A project examining this type of intra-computer communications was under devel

opment in the laboratory of Anatoly V. Kalyayev, a member of the USSR Academy of 
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Sciences and Director of their Scientific Research Institute in Taganrog, who was inves

tigating mUlti-processor systems (on the order of 250 microprocessors per system) based 

on hierarchical switching systems. Professor Kalyayev had been working in this area for 

between ten and fifteen years and has had a prototype system with a switch time of 40 

nanoseconds for five years. (Mosaic, 1989b) The best analysis of Dr. Kalyayev's work 

is in a working paper by Wolcott and Goodman: 

The work of A. V. Kalyayev on programmable architecture multiprocessors 
forms the core of another major school of Soviet parallel processing research. 
Begun over two and a half decades ago at the Taganrog Radio Electronics 
Institute (TAGREI) in Taganrog near the Black Sea, this work is now being 
carried out at a number of institutes in Taganrog which collectively address 
all issues of multiprocessor research and development, from computer archi
tectures, to chip design, to software. The complex consists of TAGREI, the 
Scientific Research Institute of Multiprocessor Computer Systems (NIIMVS) 
which was founded in 1973, some special design bureaus, and a number of 
labs which are subordinate to various branch ministries, include the Ministry 
of Power Machine Building. Over the last 16 years, the Kalyayev has or
ganized 8 conferences on multiprocessor computer systems which, though 
regional conferences, have attracted considerable attention throughout the 
country. 

The main project is the production of a 256 processor system especially suited 
for mathematics and physics applications such as aerodynamics. The machine 
consists of a set of processors, each consisting of an elementary processor, 
a micro-switch, a local elementary operation memory, and an elementary 
switching memory. The user can program the links between processors to 
produce a desired processor configuration: pipeline, hierarchical, array, etc. 
(Kalyayev, 1985); (Kalyayev, 1986) The machine can operate on 32- or 
64-bit data and is designed to have a 1 GFLOPS processing rate on 32-bit 
floating point data. We do not know exactly how the necessary 4 MFLOPS 
per processor rate is achieved. The amount of main memory depends on the 
capacity of the chips they use. According to Kalyayev, they would like to 
put 256 Kbytes on each processor, but for this they would need 256 Kbit 
chips which they have little hope of obtaining. 

The basic processing and switching commands are macros whose definitions 
are stored locally in each processor. Integration is an example of such a 
macro. This enables the specification of processing functions within proces
sors while allowing processors to interact with each other in a data driven 



manner. Data can either be passed directly between processors along data 
channels or via common memory. 

Loading a job is a two step process: the mapping of macro-instructions to 
processors is determined, and the switches are configured to set up the correct 
data channels between the processors. The code specifying the elementary 
operations of a macro-instruction is submitted to a processor through the 
control bus. A switch tuning bus carries the information needed to correctly 
set the switches to connect one processor with others. 

It should be noted, however, that this approach differs from most dataflow 
implementations currently under development. (Srini, 1986) Rather than send 
data to a logical 'node' which is typically represented as a data structure in 
memory, and then map that 'node' onto a physical processor when it has 
become enabled, TAGREI machine processor sends data directly to another 
processor. A processor node does not have the ability to execute more 
than one macro-instruction simultaneously, so if the number of logical nodes 
is larger than the number of processors temporary results must be stored 
in common memory. If the number of nodes is smaller than the number 
of physical processors, then more than one task can run on the machine 
simultaneously. (Wolcott and Goodman, 1989, pages 79-80) 
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In addition, Kapitonova, of the V. M. Glushkov Institute of Cybernetics in Kiev, 

has done extensive research in multi-processor systems, particularly as they apply to the 

ES- I 766 system, a medium-scale parallel computing system. Her interest in switching 

overhead for multiprocessor systems is very similar to work in the United States; her 

own model for parallel communications is quite similar to that of the Intel Hypercube. 

At a round-table discussion, Mosaic Group researchers discussed the problems of de

composing algorithms in such a way that multiprocessor systems can begin to approach 

the limits suggested by Amdahl's law. I (Snyder) held that for most systems and most 

algorithms, the overhead of communications and switching meant that parallel systems 

were pessimizing, rather than optimizing. Kapitonova strongly disagreed-her ES-1766 

research is based on the assumption that problems can be effectively decomposed. (Mo

saic, 1989p) An excellent description of the ES-1766 (made up of an ES-2701 and an 

ES-I066) is in (Wolcott and Goodman, 1989): 



The ES-2701 incorporates three kinds of processors: arithmetic, control, and 
switching. In the maximum configuration, there can be 192 arithmetic, 32 
control, and 32 switching processors. The configuration currently at the In
stitute of Cybernetics reportedly has 48 arithmetic, 8 control, and 8 switching 
processors. The processors are linked through a two-tiered switching system. 
(Mikhalevich et aI., 1988) It is not completely clear exactly how the proces
sors are linked to each other, but they are probably configured as follows. 
Twelve switching processors are linked to 16 arithmetic processors each. An 
additional four switching processors are linked to 8 control processors each. 
These 16 switching processors form one tier of the switching mechanism. 
The second tier consists of 16 switching processors each of which is con
nected to the 16 tier-l processors. In this manner, a link between any two 
processors can be established using at most 3 switching processors. The re
dundancy provided by the second tier provides the flexibility to establish up 
to 128 full-duplex links simultaneously. Any processor can request a link, 
and sends a request to a switching processor. Exchanges of data can be of 
any length, and the maximum throughput per link is 1 MByte/sec. 

The control processors are oriented towards the processing of symbolic in
formation and use MMP as the source language. The arithmetic processors, 
however, are actually modified ES mainframe processors. These proces
sors were chosen for two reasons: they are individually powerful enough 
to support the type of large-grain parallelism envisioned by the designers, 
and they are in series production. The processors in the ES-2701 execute an 
expanded subset of the ES instruction set. The instruction set lacks many of 
the instructions for character manipulation but have additional instructions for 
managing the link and data exchange, and for operating on large sequences 
of operands. The literature does not give more details on the latter. 

The final component of the ES··2701 is the monitor system, which in the 
current version is an SM-141O or SM-1420 minicomputer. The monitor 
performs the expected tasks of initialization of the system, systems status 
monitoring, diagnostics execution, etc. Through the monitor system, the 
systems operator can issue commands directly to the multiprocessor. 

The ES-2701 has now been combined with a complete ES-1066 mainframe 
to form a system called the ES-1766. The ES-270 1 is linked to an ES-1066 
through the standard 110 channels via link adapters so that the ES-2701 looks 
like a control device to the ES host. (Wolcott and Goodman, 1989, pages 
48-49) 
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Institute/Enterprise Equipment Network 
TsEMI 4 Leading Edge PCs (network unknown) 
Com pAS 3 80386/2 80286 MS-DOS D-Link 

MS-DOS and SM 1418 KERMIT 
Interquadro 80286 and 80386 MS-DOS Novell Netware 

(Advanced SFT 2.12) 
Kiev City Offices MS-DOS PCs KERMIT 

Figure 3.2: Some Western Networks in the Soviet Union 

3.3.3 Installations of Western Networks 

Figure 3.2 gives some known examples of Western networks installed in Soviet offices 

in the late I 980s. 

At that time, there were no links to any of the major application-level networks in 

the West4 despite the link to packet-switched data networks through VNIIPAS. At one 

Unix site (Interquadro), they felt that they would be able to join Usenet once they have 

more money from sales, but didn't see any real urgency. (Mosaic, 1989f) At that same 

site, I was told that "KERMIT may be the most popular network in the Soviet Union." 

Certainly, experience holds that KERMIT was popular. KERMIT is discussed in greater 

detail on page 126. 

4Examples would be BITNET, Internet, and Use net. 
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3.4 Standards 

The Soviet Union supported the use of international and industry standards in its 

hardware and software. Despite this support, there was enormous heterogeneity. Sergey 

Golovanov told Mosaic Group researchers that "people like to reinvent." Work was 

often described as being "slightly different" or "modified" from the relevant international 

standards. If someone handed a Soviet engineer the specifications for some device to 

reproduce which was developed in the West, they would often change it to make it 

"better." One good example is Akademset': CCITT X.25 is not a network protocol, it is 

a DTE-to-DCE access protocol. Thus, Akademset' must have had additional packet types 

and messages defined to support network switching. Some of this compatible-but-not

quite implementation may reflect the lack of popular Western parts. For example, most 

2400 bps modems in the US interoperate, not because of superior design, but because 

they all have the same Rockwell chips inside. 

The incompatibilities are not just at the software and protocol level; hardware was 

affected as well: the January, 1989 issue of Izobretatel' i realizator [we think this is the 

correct name] describes the designs of the four IBM PC/XT "compatibles" done in the 

USSR (probably the ES-1841, Iskra-1030, Neyron and one other). All are incompati

ble with each other and with the IBM PC/XT. The Kommitet Glavnykh Konstruktorov 

technically should have been there to ensure compatibility, but it did its work in a poor 

way, in spite of the formal structure. There was a widespread lack of compatibility. This 

applied to other pairs of machines which are made in different countries, but which are 

supposed to be compatible. 

The Manufacturing Automation Protocols and Technical Office Protocols (MAP and 

TOP) seem to be of some interest: Vladimir Shchipkov, Chairman of CompAS in 



116 

Vladimir, asked about MAP, TOP, Posix, and XlOpen. He said that there were no MAP 

networks, and that MAP would probably not replace the entrenched CAMAC: "it might 

happen in some places, but the applications are different." In Kiev, Vladimir Dianov 

of the Institute of Cybernetics at the Academy of Sciences, discussed research there on 

industrial management networks. His work included MAP and TOP-like protocols, but, 

again, "not exactly the same." MTsNTI offered commercial courses on MAP/TOP and 

provided the Mosaic Group with a study they did on future trends in computer integrated 

manufacturing with MAP/TOP. (Gornostayev and Drozhzhinov, 1988) 

3.4.1 IBM Standard Networking 

Since the Soviet ES-series mainframes run similar software to that used in IBM 

360/370 architecture systems, they can make some use of IBM networking software. 

In general, this includes only RSCS, probably because of the load that SNA puts on a 

system. Because of the modifications made to the IBM operating systems, it is not a 

forgone conclusion that RSCS will run bug-free or without system crashes. (Mosaic, 

19891); (Mosaic, 1989g) 

However, there is some indication that SNA-style networks were in place in the 

late 1980s. At the Institute of Computational Mathematics (IVMANGRSSR), Nikolas 

Vakhania described the Soviet SNA software: (Mosaic, 1988b) 

In SVM there are three subsystems to support SNA. The first is PSP (Sub
system for Network File Transmission). One specifies the node to which 
one wants to send a file, be it another real machine, or a virtual machine. 
Another is PLK (Subsystem Logical Switching (of a subscriber)). Using 
this system, one can arrange a network between homogeneous ES-series 
mainframes. In addition, there is the PDP system which is installed for 
compatibility between SVM 2 and SVM 3. Besides these, there is PROP 
(PRogram OPerator), which automated the operator servicing of SVM and 



exchange between machines, between real and virtual machines. PSP and 
PLK support SNA. PSP corresponds to VMlSP 3, from 1986. 

BOS also includes OSTMD (Obshchiy setevoy telekommunikatsionnoy metod 
dostup-general network telecommunications access method). OStES 6.1 
had BTMD and OTMD (basic and general telecommunication access meth
ods), corresponding to BTAM and QTAM. BTAM no longer exists in BOS. 
OSTMD also realizes the SNA architecture. OSTMD exists only in BOS and 
SVS 7.1, in other words, in OSIES 7. TKS, SVS 7.1, appeared in the Soviet 
Union in 1985-1986. At first, version 23 of the system appeared, and cur
rently the most widespread is version 30. In the future version 50 is expected. 
In fact, version 50 has already appeared-several programmers tried it-but 
a number of errors were uncovered, and it didn't provide enough additional 
functionality compared with version 30; therefore IVMANGRSSR has not 
gone over to the new system. In principle, according to the announcements, 
version 50 should provide for PTD, data teleprocessing processors, and net
works of personal computers such as Robotron 1910 and ES-1840. (Mosaic, 
1988b) 

3.4.2 Digital Standard Networking 
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The SM-series minicomputers can run a variety of operating systems, but one of 

the more popular is OS-RV, equivalent to Digital's RSX-ll operating system. RSX-

11M supports DECnet Phase IV, and RAFOS is reported to support Phase III as well. 

(Brusilovskiy and Sagatelyan, 1985); (Boguslavskiy et aI., 1985); (Anonymous, 1983) 

In Baku, a three-node DEC net phase III network existed called the Administrative 

Network of the Azerbaijan Academy of Sciences (ANAS). This network had an SM-1420 

with four 2.5 MByte disk drives and 512K of memory at the Institute of Computational 

Mathematics (IVMANGRSSR), an SM-4 at the local GOSPLAN office, and a second 

SM-4 at a subdivision of the Academy of Sciences. Both SM-4s run the OS RVoperating 

system (configuration data as of December, 1987). (Mosaic, 1988b) 

Because the applications they run on this network were small, the network operators 
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felt that they had enough storage to run DEC net which requires an entire disk. They 

were only running Phase III, however, since DECnet Phase IV requires 1 MByte of main 

memory, while they only had 512K. Given the small number of nodes, they felt that this 

was sufficient for their needs at the time. They were planning to link the network to a 

LAN connecting personal computers in the future. If they decided to base the LAN on 

Ethernet, they would have to go to DECnet Phase IV or use a bridge; they hadn't made 

their final configuration decision when the Mosaic Group saw this network. 

In fact, they hadn't fully installed DECnet Phase III. They do not use adaptive rout

ing. One reason is that they only had three nodes for which point-to-point links work 

best. Another reason is that they were implementing their own routing algorithms. The 

algorithms were developed at the Institute for Information Transmission Problems un

der a man named Lazerev and the software is being developed here. The algorithms 

were intended, eventually, for large networks. Again, notice the compatible-but-not-quite 

aspect. 
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3.5 Network Applications 

3.5.1 Alina 

The Alina is a personal computer designed for educational use at the Kiev IKAN 

UkSSR. It is designed to attach to a standard color television set. Alina will support 

a teletext/videotex system, with transmission over television lines as well as the stan

dard telephone lines. Some applications of Alina will be transportation ticketing, home 

shopping, and banking. 

3.5.2 Banking 

At the IKANUkSSR, in Kiev, they designed a network for electronic banking for the 

Savings Bank of the Soviet Union. This was to be based on Delta CPUs, and would 

operate as a real-time network. In addition to the Delta CPUs, there would be between 

thirty and forty SM-series minicomputers and fifteen ES-series mainframes. The ES

series mainframes would each support between twenty and sixty terminals. 

At GOSPLAN in Latvia, two banking systems were in development. The first was a 

network for regional banking. This would support forty banks with ten to fifteen outlets 

per bank. Each outlet was to have between five and fifteen workstations. 

A second project involved the "Republic Bank" contract. GOSPLAN had ten people 

working on a design for this project, which had a contract valued at about 100,000 

Rubles/year. The goal of this project was to add debit cards to the entire Soviet Union (not 

just Latvia). As part of this contract, four people were studying Western methods, with 

a Soviet-Finnish firm, Sphinx. Transaction verification would be via an on-line network. 
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The pilot study involved putting personal computers at every significant merchant in 

Yurmalya. This pilot, covering the entire population (50,000 people) was take between 

two and three years to install (beginning in 1989), involving 200 to 300 merchants and 

six banks. 

3.5.3 Electronic Mail 

Nationwide electronic mail was not popular in the late 1980s in the Soviet Union. 

At institute after institute, the only usage of electronic mail was "experimental" or "very 

unusual." (Mosaic, 1989p); (Mosaic, 1988a); (Mosaic, 1988c); (Mosaic, 1989c) Several 

reasons were cited for this: 

I. Lack of intra-institute electronic mail. 

2. Inadequate CPU cycles, reliability, or disk space on computing systems. 

3. Inconvenience of terminals (i.e., not in each user's office). 

4. Cultural bias-against any easily-monitored communication, against inter-institute 

communications, against group collaboration. 

Some end-user discussion of electronic mail during the late 1980s in the Soviet 

Union might be helpful. At the Siberian Department of the USSR Academy of Sciences 

(VTsSOANSSSR), researchers reported: 

Electronic mail, in the sense of us engineers exchanging information, that's 
all working. We can go to the packet switching center and get on. But for 
users to have individual identifications and to be considered as subscribers, 
we don't have that yet. We haven't gotten to that yet. The level of the 
technology, the reliability, and the organizational factors, are all being worked 
out. We designers are sort of using it for our own purposes. For the general 
user community, it still doesn't exist. (Mosaic, 1988a) 



At MTsNTI, Alexander Butrimenko gave similar commentary: 

It's telecommunications in general. You have seen the statistics about the 
number of telephones. So that's one of the reasons. But I think that what 
we see now developing here has absolutely no correspondence to (past sup
pression of information transfer by the Government). There might have been 
some basis for these thoughts a few years ago. If you were here during 
the First Congress of People's Deputies, then you wouldn't be asking this 
question. The changes are so dramatic that I don't think that kind of reason 
should be taken into account. (Mosaic, 1988c) 
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Stepan Patchikov, chairman of the Moscow Computer Club, when asked why people 

don't use the San FranciscolMoscow Teleport link to the West, replied to me: 

It's obvious that the KGB and CIA are the boss organizations (of SFMT). 
People don't want to go there a second time. They've been scared off. There 
are seven personal computer modems in homes in Moscow, and I have three 
of them in the next room. To have a modem or facsimile-capable line in the 
Soviet Union costs you 100 Rubles per month! And, they charge 6 Rubles 
per minute for foreign calls. (Mosaic, 1989d) 

In Kiev, at the offices of the city government, I saw computer terminals in some 

officials' offices. These were used, I was told, for scheduling appointments and word 

processing, but not for electronic mail. (Mosaic, 19890) At the Institute for Cybernetics, 

in Kiev, a researcher in telecommunications networks told me: "There is electronic mail 

here, but it's experimental. We don't use it. But the reasons that there are no networks? 

Entirely technical." (Mosaic, 1989p) 

At IEVT, in Riga, I was told that electronic mail was widely used within the institute, 

and within VNIIPAS, in Moscow. However, when I tried to find out how many people use 

the IEVT system and how much traffic it handles, I met with stubborn insistence: "Well, 

I use it quite a lot, but I don't know how much anyone else lIses it." (Mosaic, 1989m) 

An almost identical story came out at Interquadro, in Moscow. The person discussing 
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electronic mail insisted that he sent "about 50 messages a day" on it, but no one else 

at the same enterprise would admit to using the system. This was particularly unusual 

in that the person who claimed to use the system was in the International Relations 

department, and the people who weren't using the system were Unix Operating System 

software developers, who are known in the West as the most prolific users of electronic 

mail. (Mosaic, 1989f) 

3.5.4 Surveying 

At the Institute of Engineering Research, in Tallinn, Mosaic Group researchers met 

with staff to discuss the use of computing systems and networks in municipal surveying. 

The institute was creating a database of below- and above-ground structures within the 

entire city of Tallinn. Some of the structures include communications lines, water pipes, 

electric lines, gas lines, thermal heating lines, etc. The city was divided into squares of 

250 x 250 meters. There are about 700 such squares in Tallinn, with as many as 12,000 

objects per square (depending on the age of the square). Surveying these squares can 

take between one and five days. The engineers expected that loading the entire database 

would take almost three years. (Mosaic, 1989n) 

Their database ran on two systems, an SM-1420 and an ES-I046 at the computer 

center of the Estonian Gosstroy. On the SM-1420, they kept the "active" database, 

because the SM-1420 had the plotting and digitizing equipment (one set at the Gosstroy 

site, and one remote set at the Institute). Unfortunately, it was not possible to see a 

demonstration of the database because their link to Gosstroy was down. The engineers 

reported that, "unfortunately, this happens often." 

The "passive" database was stored on the ES-1046, housed on six 317.5 MByte disk 
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drives from Bulgaria (ES-5063). This database kept everything on-line, but there was no 

user access to the information. Instead, if a user wanted to work with the database, he 

had to first ask for the portion he wanted to use to be loaded onto the SM-1420, via tape, 

from the ES-I046. 
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Chapter 4 

Soviet Network Absorption prior to 1990 

4.1 Introduction 

On the fifteenth of May, in the jungle of Nool, 
In the heat of the day, in the cool of the pool, 

He was splashing ... enjoying the jungle's great joys ... 
When Horton the elephant heard a small noise. 

- Horton Hears a Who! (Dr. Seuss, 1954) 

This chapter discusses networking of minicomputer systems in the Soviet Union prior 

to 1990. It has specific emphasis on networks which contain CMEA manufactured clones 

of Digital Equipment Corporation PDP-II and VAX minicomputers. 

The sections that follow investigate several network software packages, describe their 

capabilities and configurations. While much of the information used is based on personal 

visits by the author to the countries and organizations described, a large portion is based 

on open literature gathered by the author. Because of the vagaries of translation, policies 

of obscurity in description, and uncertain confidence levels of most sources, it is difficult 
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to describe any source or information as definitive or correct. 
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4.2 Terminal Networks (KERMIT) 

It is likely that the most widespread Soviet "network" prior to 1990 was one where 

computers emulate terminals, and file transfers are controlled by the KERMIT protocol. 

In 1990, the authors were told that "KERMIT may be the most popular network in 

the Soviet Union." Certainly, experience holds that KERMIT is popular. At MTsNTI, 

Alexander Butrimenko reported that they had an entire conference dedicated to KERMIT. 

(Mosaic, 1988c) In the Decision Room of the City Government of Kiev, we found 100 

page KERMIT manuals which had been translated into Russian. (Mosaic, 19890) In 

May of 1989, at the First International KERMIT Conference, a version of MVSrrSO I 

KERMIT (called "Courier" by the Soviets in the belief that KERMIT was a trademark) 

adapted to support CICS2 by MTsNTI was donated to Columbia University3. An excerpt 

from Info-Kermit describing this version appears below: 

Russian KERMIT is based upon a very old release of MVS/TSO KERMIT. 

This program is included with the Kermit-370 distribution in hopes that 
someone will be able to adapt the CICS support to Kermit-370, for CICS 
under MVS, VM, and/or DOS/vSE. Programmers should be aware of the 
environment for which this program was written. 

First, it is for the IBM/370-compatible ES computer, running a very old 
version of MVS written by Robotron. It is believed that the MVS and CICS 
versions are largely compatible with IBM versions of the same vintage. 

Second, the ES computer uses a special version of EBCDIC (named DKOI) 
which supports the Cyrillic character set. For communication with ASCII 
terminals, CICS KERMIT uses (together with CICS itself) a 7-bit character 
set, which is similar to ASCII, except that the lowercase ASCII letters have 
been replaced by uppercase Cyrillic letters in as phonetic a way as possible. 
This means that (1) all character-set related phenomena in the program, such 

I MVS is a commercial batch operating system for IBM 370-architecture mainframes. TSO, the time
sharing option, can be added to MVS to allow interactive use of the system. 

2CICS is a transaction processing system which operates on top of the MVS operating system. It is 
used to control terminals in applications such as hotel/airline reservation systems, financial information 
systems, and other transaction-oriented management information systems. 

3Columbia is the distribution center for KERMIT. 



Name 
Courierll 

Courierl2 
Courier/3-SRV 
Courier/3-KAMA 
IT170 

Systems 
Robotron A5120, 1715 
MicroDOS (Z-80) 
SM-4, OS-RV V3 
ES-series, OS ES (under SVS) 
OS ES V6.1; ES-8570 
VDT 52100 

Version Information 
VI.04 ICSTI Moscow Aug 1987 

V3.43 ( RSX / OS RV ) 
Courier-TSO V 3.03 
Courier-Kama VI.Ol 
ilia 

Figure 4.1: KERMIT/Courier Implementations 

as the ASCII-EBCDIC translation tables, will be specific to the Russian 
language, and (2) many of the comments are in Russian, written in the DKOI 
character set. One who understands Russian should be able to decipher the 
comments. 

Aside from these differences, it appears that this program should be suitable 
for use on US IBM models, and that the CICS support-which is for the 
line mode TTY communication environment only, not the full-screen 3270 
environment-should be a suitable base for adaptation to Kermit-370. 
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A 125-page manual published in late 1987 gives extensive instructions on running 

Courier, writing Courier-compatible protocols, and compatibility between versions. Some 

notes on the systems described are given in Figure 4.1. Of these, the "ITI70" one has 

all messages and menus entirely in Cyrillic, and doesn't resemble any known Western 

implementations of KERMIT. 

In (Vasil'yev et aI., 1982), the authors indicate that the simplest and easiest method of 

connecting SM-series minicomputers to ES mainframes was by having the SM minicom

puter emulate the appropriate ES terminal device (bisync). The same source describes, 

out of 19 RJE systems produced for the ES-series systems, seven that are appropriate for 

emulation by SM-series minicomputers. In Figure 4.2, the three styles of connecting ter-

minals to ES mainframes are shown (GMD, "Graphical Access Method;" BTMD, "Basic 

Telecommunications Access Method;" and OTMD, "General Telecommunications Access 

Method"). These are typically known as "access methods." For each access method, the 



Telecomm. 
Access Method 

GMD 
BTMD 
OTMD 

ES-7906 
Y 

Y 

ES-8502 
ES-7920 AP-2 

Y 
Y Y 

ES-8504 ES-8561 ES-8563 ES-8570 
AP-4 AP-61 AP-63 AP-70 

Y Y Y 
Y Y Y Y 

Figure 4.2: ES-Series RJE Systems to be Emulated on SM Minicomputers 
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terminal devices which are supported are shown.4 (Vasil 'yev et aI., 1982) suggests that 

SM-series minicomputers can simply emulate the terminals shown, and this provides an 

easy method of connection SM-series minicomputers to ES mainframes. This opinion is 

echoed in other sources. (Antonov et aI., 1983) 

4Note also the double nomenclature for some systems. E.g .• the ES-8502 is the same as the AP-2. 
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4.3 SM-to-SM Networks 

4.3.1 STOIRV and SM Set' 

The cloning of PDP-II hardware in the Soviet Union was accompanied by a resultant 

"cloning" of PDP-II software. Because much of the PDP-II software was available in 

source code form, the Soviets had good success in modifying the base (unknowingly) 

provided by Digital Equipment Corporation to fit their own hardware and networks. 

In this sense, describing the version of DECnet which runs on SM-series minicomput

ers as a "clone" is highly misleading-it's not a clone, it's the same software. However, 

there are some indications that the Soviets have added device drivers, particularly for 

asynchronous communications devices, to DECnet RSX. 

STO/RV (also called STO RV, and PP STOIRV, "packet of programs for network 

teleprocessing, operating under the OS RV operating system"s) is a copy of DECnet for 

RSX-ll. SM Set' (also called Set' SM, Set SM, and SM Set, literally "SM Network") 

appears to also be a copy of DECnet, with support for X.25 packet-switching networks. 

The differences, if any, are unclear. Although STO/RV is occasionally claimed to be 

compatible with ES-series mainframes, all descriptions of both systems are completely in 

line with DECnet RSX. STO/RV may include the IBM-compatibility software (probably 

RSX-Il 2780/3780, RSX-llM RJE/HASP, or RSX-11/3271; possibly RSX-IIM/SNA). 

Both SM Set' and STO/RV were offered by Electronorgtechnica, a Soviet import/export 

firm, in a 1986 catalog. (Elorg, 1986) 

One of the differences between STO/RV and SM Set' may be in support for X.25 

networks. Akademset' (described beginning on Page 188) includes special hardware 

Spakct programm sctcvoy tclcobrabotki. funktsioniruyushchiy pod upravlcniycm opcratsionnoy sistcmy 
OS PV 
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devices (the SMA adapter), TISA software which runs on the adapters, and network 

software on top of that. It is likely that the SM Set' version of DECnet has many 

indigenous components (particularly in the interface to the SMA adapter and TISA) and 

that the entire package is known as SM Set'. 

The Soviet additions to DECnet seem to have a shady history. During a 1990 visit, I 

met with Merit Nasibullovich Ishuyev, who was with Joint Venture Dialogue in Moscow. 

He claimed to have written asynchronous drivers for DECnet on the SM-series of mini

computers before joining Dialogue. In later electronic communications with people at 

Dialogue, requests for further information were returned with very curt answers such as 

"we have no connection with those people here." (Snyder et aI., 1990) 

It is clear that STO/RV and SM Set' have a long history, and that the cost of running 

them on the under-configured Soviet minicomputers was well understood: in a 1985 

article in a popular computer technology journal «Gal'perin et aI., 1984)), DECnet was 

specifically called out as "too expensive" for flexible manufacturing system automation. 

SM Set' Functionality 

In a Bulgarian article published in 1989, SM Set' is described in broad terms without 

reference to any particular compatibility with DEC net. However, some of the terminology 

used to describe SM Set' makes it entirely compatible with DECnet-file transfer, remote 

terminal communications, higher level programming language support, down-line loading 

of remote systems, and task to task communications. This article claims that SM Set' 

was developed in 1981. (Baev et aI., 1989) 

The Bulgarian article claims that SM Set' is available for the IZOT 1016 (SM-4) 

and 1054 (probably SM-I420) systems (PDP-II functional equivalents), IZOT 1055 and 



Device 
SM8507 
SM8515 
IZOT 7003S 
IZOT 8505S 
IZOT 8513S 
IZOT 8512S 

Description Notes 
Synchronous adapter 
Synchronous multiplexer 
Asynchronous multiplexer 
Ethernet-type LAN adapter for IZOT 1016S.Ml 
Ethernet-type LAN adapter for IZOT 1054S 
Ethernet-type LAN adapter for IZOT 1055S 

Figure 4.3: Hardware supported by SM Set' (Bulgarian source) 
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1056 systems (VAX functional equivalents) as well as the IZOT 8542 (SM 1704) and 

IZOT 103611037 (ES 183111832) MS-DOS personal computers. The latter two types of 

systems can only be end nodes, and not routers. This corresponds to current DECnet 

functionality. 

The SM Set' described allows networks with up to 1023 systems, including both end 

and routing nodes. This would correspond, roughly, to DEC net Phase III. SM Set' is 

also described as being compatible with an additional package for support of X.25 links. 

The hardware supported with SM Set' is summarized in Figure 4.3. 

SM-NETI AMKO is advertised in a 1990 Polish publication as a network subsystem 

for SM-4 and Elektronika 100125 systems: 

The SM-NET/AMKO network package consists of programs that can be 
recognized by a computer operating with the AMKO operation system as 
a computer network node. This package enables computer operation only 
as an end node in a "point-to-point" connection (unlike SM-NET2). The 
SM-NET/AMKO package permits: 

• communications between terminals (TLK); 

• remote node access to files (NFT); 

• file copying and deletion from the neighboring network node; 

• command file transmission and execution; 

• derivation of information on the present connection status (NIP); 

• communications between tasks (FORTRAN and MACRO). 

The closest functional analog is DECnet-RT Phase II. The package is con
trolled by the AMKO (RAFOS) operating system. 
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STO/RV Functionality 

It is claimed that STOIRV was developed at the Institute for Electronic Control 

Machines6 (lNEUM, in Moscow) «Sultangazin et aI., 1985; Fionov and Gumenyuk, 

1984)), and that the software, as of 1985, did not allow for routing (roughly at the level 

of DEC net Phase II). The IBM interconnection may have been an indigenous addition, 

as is claimed in a 1984 publication: 

(The network) incorporates SM-4, an SM-1300, ES-I055M, and the PD-200 
network for alphanumeric information exchange using the Statewide Net
work for Data Transmission (OGSPD). Telephone lines and the AT-50 Tele
type network are also used. The ES-SM communications software and 
"resiliency" system with the computer network are being developed and 
introduced by IVTSMOSENERGO jointly with INEUM and the Installa
tion and Adjustment Administration of the Trust Elektrotsentrmontazh 
(IAAELEKTRO). (Fionov and Gumenyuk, 1984) 

In (Bulakh, 1985), greater detail is provided: the hardware used for IBM intercon

nection included the A 711-18 channel-to-channel device and the SM8502.03 modem; the 

piece of STO/RV required for connection to the ES mainframe is "PP VZ SM-ES" (where 

VZ means "remote job entry"). 

In (Mikhaylik and Vinokurov, 1984), the functionality of STO/RV is described: 

• Communication between terminals, by means of the TLK program: an electronic 

mail system . 

• File manipulation: the users can transmit files from one node of the system to 

another. 

6Institut cIcktronnykh upravJyayushchykh mashin 
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Adapter Number Mnximum Data Flow lotte. Signal 
Nome Channels Speed Direction Type Type Notcs 
Asynch. lung-distance 2 %lKI bps duplcx., asynch 52. 
cumm. adapter (ADS) half-duple" IRP5 
Sym:h. long-distance 9!~KI bps simple)!., duplcx., synch 52 Error detection 
<(Jmm. adapter (AD5/5) half-duplex via CRC-16 
Asynch. multiplexer 961KI bps half-duplex. a.~ynch 52. 
(MPD/A) duplex IRP5 
SM-H514 muh.iplcxcr 16 19.2 kbps half-duplex. asynch 52. 

duplex IRP5 
synch.-a.'iynch. K-16 9(~KI bps half-duplex. synch 52 Error detection 
multiplexer (MPD/P5A) duplex via CRC-16 
High-speed comm. I Mbps (2km) duplcx. synch 52. Implement .. the 
adapter (AD5/B) 56 kbps (6km) half-duplex coax PUIK protocol 

19.2 khps 
(> 6km) 

Figure 4.4: STOIRV Hardware Supported 

• Job communication: allows jobs running on two different nodes to exchange 

data by "macrocalling" network servicing commands written in assembly language 

(MACRO-II) and FORTRAN. 

• Remote file access: enables users to access (read and write) data records from any 

file in the network. 

• Remote job control: enables users to designate where and when their jobs will 

be executed. Allows control of processes running on remote nodes. Jobs may be 

designated interactive or batch. Jobs may be entered into or deleted from a queue. 

The hardware supported under STOIRV is given in Figure 4.4. Some packet types in 

STO/RV are given in Figure 4.5. A list of the software components of STOIRV is given 

in Figure 4.6.7 An overview of the structure of STOIRV is given in Figure 4.7. 

7The term SASM means "nctwork architecture of homogeneous networks of SM computers," in Russian, 
"setcvaya arkhitektura odnorodnykh sctey SM EVM." This is comparable to DNA, the Digital Network 
Architccture. Also uscd in this diagram are the acronyms PUIK (protocol for control of information chan
nel, protokol upravlcniya informatsionnym kanalom) and PUSS (protocol for control of communications 
sessions, protokol upravlcniya scansami svyazi). 
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Figure 4.5: Some Example STO/RV Packet Headers 

DLX-ll Support 
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Another feature of SM Set' was its support for DLX-ll. This was ideal for small 

systems (such as the Elektronika-60 and SM-4) or for systems where a larger network 

would have been built on top of simple facilities (such as a packet-switched network, 

like Akademset'.) In the Digital handbooks describing DEC net for RSX, here is the 

description of DLX-II: 

Although not a DEC net product per se, RSX DLX-II is available on RSX
lIS and RSX-llM systems, and provides a low-overhead communications 
software line interface to a DECnet-llM or RSX-llM-Plus Phase III/Phase 
IV node in a network. RSX DLX-ll is especially suited for users of small 
systems who want access to the network. Because of its small size, RSX 
DLX-ll extends the memory available to network users of Digital micro
computer systems. 

Representative applications include exchange of short inquiry/response mes
sages, transfer of summary data, and transmission of status information to a 
central host system. 

Like DEC net, RSX DLX-ll is an implementation of the Digital Network 
Architecture (DNA). It maintains the integrity and the sequence of data sent 
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Component Level in Network 
Name Status in SASM Service Functions 
DDM Process Physical Communication Control of communications 

adapters and multiplexers 
AUX Process Physical Communication Control of modems and buffers 
DLX Process Physical Communication Additional functions for 

line and downline loading 
DCP Process Physical Communication Realization of information 

channel control in accordance 
with the PUIK protocol 

ROUT Process Transport Communication Routing and flow control 
NSP Process Network Communication Control of the logic 

Session channels in accordance with 
Control the PUSS protocol 

CEX Process Network Communication Control of network processes 
Session 
Control 

NTL Network Appli- Admini- Initial loading of network 
program cation strative processes 

NTINIT Network Appli- Admini- Network node initialization 
program cation strative 

NCP Network Appli- Admini- Network control 
program cation strative 

NICE Network Appli- Admini- Network testing and 
program cation strative statistic collection 

DSR,DTR Network Appli- Admini- Testing of network software 
program cation strative 

NETACP Process Network Communication Support of interaction between 
Session application and utility programs 
Control and the network 

HLD, SLD Network Appli- Communication Control of computer 
program cation satellites 

Nfl Utility Appli- Informationall File exchange between the 
program cation computational media of remote nodes, 

transmission of command files 
FAL Utility Appli- Informationall Access to remote files 

Program cation computational from programs 
MCM Network Appli- Informational! Organization of 

program cation computational packet teleprocessing 
ANT, RNT, Network Appli- Informationall Control of remote programs 
CNT programs cation computational 
TLK,LSN Utility Appli- Informational/ Organization of terminal 

programs cation computational interaction 
TCL Network Appli- Informational/ Control of remote programs 

program cation computational 

Figure 4.6: STO/RV Software Components 



I Structure of STOIRV I 
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I I I I 
Control Programs I UUllty Programs I User Interface II Test Programs 

FaclllUss 

Loading of network nodes File Transfer Macrocommands and Closed cyclic tests 
Conlrolof: Inter·terminal subprograms for: Tests of network software 

• system network programs communications • network management function 
• transport messages Remote file access • access to remote files 

• information channels Task 10 lask • control of network 
-lines Communications programs 

• downline loading 

Figure 4.7: Structure and Composition of STO/RV 

over the channel, using the DEC net Digital Data Communication Message 
Protocol (DDCMP). Unlike DECnet, it does not direct the data to the ap
propriate task at the receiving end. The user is responsible for all task and 
data synchronization, task invocation, logical link management, flow con
trol, and session control. If these capabilities are required, DEC net should 
be considered. 

Institutions Running STOIRV or SM Set' 
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Several institutions were reported to have been using STO/RV or SM Set'. In a 1985 

set of abstracts on the use of hardware and software in the creation of heterogeneous 

computer networks «TsEMI, 1985)), the Central Economics and Mathematics Institute 

(TsEMI, in Moscow) has published papers on the use of VAX-II Datatrieve, INMOS 

(Unix), STO/RV, and CAMAC. 

At Tsentrprogrammsistem (Tsenprog), a 1988 visit saw a distributed database man

agement system (RABD-SM, "Distributed Data Base") built on top of STO/RV. (Wolcott 

et aI., I988b) 
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In a 1990 article discussing interfaces between computers for flexible manufacturing 

systems and computer controlled mills, an institute in Khar'kov reports using SMA, SM-

1420, Elektronika-60 and serial channels (IRPS) with STO/RV, SM Set', and Alisa. The 

organization, which is not named, is building computer-to-CNC channels for connection 

to their existing computer network. The channels plug directly into the SM-series systems, 

and are being used at other nearby institutes: the Tekhosnastka Production Association 

(TEKHOSNASTKA, in Khar'kov), the Khar'kov Institute of Radioelectronics (KHIR, 

in Khar'kov), the Vitebsk Machine Tool Factory (VITEBSKMACH), the Experimental 

Research Institute for Metal Forming Machinery (ENIKMASH, in Voronezh) and the 

Leningrad Scientific Production Organization named for Ya M Sverdlov (in Leningrad). 

Institutions Running DEC net 

While it was difficult to find discussion of organizations operating using the Soviet 

versions of DECnet, it was much easier to find citations of organizations using pure, 

Digital Equipment Corporation DECnet: 

• In 1985, the Collective Use Computer Network of the Moldavian Academy of 

Sciences (VTsKP ANMSSR, in Moldavia) reported that one SM-4 and seven 

Elektronika-60 computers running DECnet Phase III were able to communicate 

using a modified DL-ll driver over CAMAC modules at a maximum rate of 5 

packets/sec. (Boguslavskiy et a!., 1985) 

• Also in 1985, plans for the information computer network for the Maritime Fleet 

were described. (Ginzberg, 1985) This network connects ports and ships with 

the main computer center of the organization using a combination of ground and 

satellite lines (including INMARSAT, for both ship-to-shore and shore-to-shore 
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communications). The network consists of ES mainframes, SM minis, and Iskra 

and Elektronika microcomputers. The network is to be created using DECnet. 

Special note was made of the requirement for some additional software to connect 

the ES mainframes.8 

• In a private interview, I was told that TASS had a network based on SM-4 systems 

running DEC net. There has been no confirming report of this. 

• In 1989, as part of the international disarmament talks, the Institute of Earth Physics 

(IFZANSSSR, in Moscow) began establishment of a national network of computers 

for the collection and processing of seismic data, and for the exchange of this data 

with foreign centers. A dedicated link was established between this institute and the 

Swedish National Defense Research Institute, in Stockholm, with a PDP-ll173 on 

the Soviet side running DECnet. This link was also interesting because of broad and 

relatively unfettered access gave Soviets to foreign databases and foreign networks. 

(Ginzburg et aI., 1989) 

• In a 1988 visit to the Academy of Sciences of the Azerbaijan SSR (ANAzSSR, 

in Baku), Mosaic Group researchers were shown a small 3-node DECnet network 

by Ali Abbasov (head of the laboratory) and Leonid Briskin (one of the engi

neers). The network links an SM-1420/SM-4/Mera-125 complex at the lab, an 

SM-4/Elektronika-60 at the local GOSPLAN office, and an SM-4 at another sub-

division of the ANAzSSR. The visitors were told that access to special hardware 

in this network, such as shared display devices and CAMAC equipment, is pro

vided through special device drivers. At this lab, they are running DECnet Phase 

III (since Phase IV requires 1 Mbyte of memory, and they only have 512 Kbytes 

of memory on their SM-1420). However, their plans to link this network to an 

8Unfortunately. only an abstract is available for this reference. so further details on the "additional 
software" is unavailable. 
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Ethernet LAN required upgrading to Phase IV. Also of interest was their use of 

static routing instead of adaptive routing in their 3-node network. They did not 

use adaptive routing, because they are implementing their own routing algorithms. 

(See also page 146 for a discussion of this same lab not running DECnet because 

of memory constraints.) (Mosaic, 1988g) 

• In a 1990 visit of two Soviets to the US, Mosaic Group researchers were told 

by Igor' Vel'bitskiy and Igor' Ushakov that the Interbranch Scientific Center of 

Software Engineering of IKANUKSSR and GKVTI (MNTsTp9, in Kiev) has a 

MicroVAX II and over 100 Western-style MS-DOS systems, all running DECnet. 

(Mosaic, 1990b) 

• In a 1990 visit to Moscow State University (MGU), the I saw two SM-1700 (VAX-

111730 clones) in operation. The console of one of them had messages on it 

indicating that someone had tried to load DECnet, but didn't know what they were 

doing. The software running was the Soviet version of VAXlVMS V4. (Snyder 

et a1., 1990) 

• In a 1990 electronic mail message, Peg Griffin reported on a visit to the Physics 

Institute named for N. Lebedev (PIAN, in Moscow). She notes that "They have 

a DECnet, a bunch of VAX machines with lots of terminals over [at] the Institute 

... " (Griffin, 1990) 

• In at least three independent communications in 1990 and 1991, it has been re

ported that the Dubna Nuclear Physics Facilities have VAX, PDP-II, and SM series 

systems, and all are connected using DECnet (with some possibilities of TCP/IP). 

9Mezhotraslevoy nauchnyy tsentr tekhnologii programmirovaniya 
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4.3.2 OS/SM 

OS/SM was a network applications package for linking networks of SM-4 systems. 

OS/SM was described in the open literature beginning in 1983, when a brochure from 

Elorg advertised it as a BISYNC-compatible application for use in networks of systems. 

OS/SM was available from Tsentrprogrammsistem (Tsenprog), and could be exported 

through the Foreign Delivery of Instruments, Automation Equipment, and Control Sys

tems Association of Minpribor (SOYUZZAGRANPRIBOR). (Elorg, 1983); (Kuznetsov 

et aI., 1984); (Tsentr, 1988) 

OS/SM (also described as OS-SM PPplO ) appears to have been made up of three 

separate pieces: 

SOT (transactions processing system) services data processing requests that it receives 

from remote terminals and remote systems, and provides for "rapid, reliable" and 

independent access to data archives. 

SOT is used in conjunction with BSP-SM, a database management system for 

OS/RV. SOT supports all database management functions (opening/closing files, 

storing, updating, deleting, reading). SOT also supports ISAM 11 files. SOT is 

compatible with applications written in MACRO assembly language, as well as 

other high-level languages such as FORTRAN, COBOL, and PASCAL. 

SPSL is the core system for transmission of messages over communication lines, and 

which issues the data requests to the SOT. SPSL provides message exchange 

through synchronous communications lines between systems. SPSL uses BISYNC 

over the SM ADS-S device. 12 

IOPakety prikladnykh programm, Package of Applied Programs 
II Indexed Sequential Access Method 
12The ADS-S is functionally equivalent to the DUP-II, The DUP-II is a single-line, program-controlled, 
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LTM is the forms management system. LTM supports up to 25 terminals on a single 

SM-4 computer. LTM appears similar to standard forms management systems such 

as Digital's FMS (Forms Management System). However, compatibility with FMS 

is not implied in any of the information available. 

OS/SM requires OS/RV 3.0 and the BSP-SM database management system. OS/SM 

is also described as compatible with SIMMI SPO, "which supports the terminal sta

tion activity (SM-1300 and NEVA-SOl)." OS/SM requires 56 Kwords for SOT, and an 

additional 28 Kwords for SPSL and LTM. 

From the available information, it is not clear whether OS/SM was completely in

digenous, or whether it emulated some Western applications system. 

4.3.3 SYRPOS and MININET 

SYRPOS was the Czech name for their DECnet-based software. SYRPOS is men-

tioned in a 1982 issue of a Czech informatics journal and in a 1984 East German report 

on the Leipzig spring fair «Hanus, 1982; Loeschner and Lasper, 1984» as software 

available for the SM-521I 1 and in a 1982 issue of the same journal «Kancelarske, 1982» 

as available for the SM-4-20 and SM-3-20 (Czech PDP-II functional equivalents). The 

hardware supported under SYRPOS I is listed in Figure 4.8. (Vojtech, 1984) In a very 

long 1982 article on Czech minicomputers from a Czech journal, a longer description of 

SYRPOS is provided (using the nomenclature "SYRPOS 1") for operation under DOS 

RV V2 and MOS RV V2 13 on SM-4-20, SM-3-20, SM-52/11, and SM-50/50: 

double-buffered communications device designed to interface the PDP-II processor to a serial synchronous 
line. The self-contained unit is capable of handling a wide-variety of protocols, including byte-oriented 
protocols such as DDCMP and BISYNC, and bit-oriented protocols such as SDLC, HDLC, ADCCP, and 
X.2S. The DUP-II supports modem control, transfer speeds up to 9600 bps, and is a PIO (programmed 
1/0) device. Similar to the ADS-S is the AMD, which is functionally equivalent to the DMC-II. 

"Unmapped version of RSX-Il. 



The SYRPOS 1 is a system for the control of computer networks formed on 
the basis of SM minicomputers ... SM-4-20, SM-S2/11 and SM-SO/SO with 
128 Kword memory are used as the central computers, while SM-3-20 and 
SM-SO/SO with 32 Kword memory are the satellite computers. A computer 
network is formed by at least two SM systems with the requisite software. 
Users of such a SYRPOS network can use the following functions: com
munication with other terminals; handling of sets; communication between 
tasks (tasks written in the Macroassembler and FORTRAN IV languages in 
various centers of the network can exchange data and messages via a com
mon communication sphere of the memory of one of the computers); access 
to remote sets and their processing; access to network's hardware; remote 
control of tasks. With the use of SM minicomputers with 32K memory (SM-
3-20 or SM-SO/SO), it is also possible to use the following functions: remote 
introduction of the MOS RV V2 operating system into satellite computer; re
mote instruction of user tasks tuned on the host system. The systems within 
the network are protected against unauthorized entry and against accidental 
erasure of data by an effective protective system. Access to sets in remote 
centers of the computer network is possible only if the user becomes an 
authorized participant in the network and in the remote center. To become 
one he needs permission from the system in the remote center, and prior to 
the first operation the system makes an inquiry in the block of information 
related to protection of sets (identification code, password, billing account 
number). (Vojtech et aI., 1982) 
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In a 1983 Czech publication describing the Romanian computer 1-102 F, the SYRPOS 

and DECnet Phase II are specifically compared.(Kukacka, 1983) The 1-102 F's operating 

system is MINOS V2.1 ("resembling DEC RSX-ll M"), and the networking software is 

called MININET: 

... making it possible to form terminal and computer networks in simple and 
extensive configurations, with possible linkage to a similar program product 
DECNET V2.0 of the DEC company (corresponding to the Czech product 
SYRPOS) and DEC net Phase III. (Kukacka, 1983) 

There were also several interesting reports that, as of 1984, the software for an SM

based network running SYRPOS to communicate with an ES-series mainframe (through 



Device Name 
SM-6002 AS AD 
SM-1208 SAD 
SM-8506 SAD 
SM-8511 AMU 

Description 
Asynchronous adapter 
Synchronous adapter 
Synchronous adapter wI built-in DDCMP 
Asynchronous multiplexer 

Figure 4.8: Hardware to Support SYRPOS 
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synchronous terminal and remote job entry station emulation) did not exist l4 • (Dulik 

et aI., 1984) 

MININET was the Romanian name for their copy of DECnet for RSX-ll system. In 

several good references (a Hungarian ComputerWorld (1984) and a Czech informatics 

journal (1983), (Broczko, 1984; Kukacka, 1983)) it is discussed in a context which 

indicates that it is directly compatible with DECnet Phase III and Phase II, operating 

under RSX-I1M. 

During a 1989 trip, a network connecting the House of Soviets in Novosibirsk, the 

computer center of the Novosibirsk Gorispolkom, and a collective computer center of the 

surrounding oblast was seen running "MININET" on SM-4 and SM-1420 systems. This 

raises the question of why a Soviet organization with Soviet SM-series minicomputers 

was running software from Romania. (Wolcott and McHenry, 1989) 

4.3.4 MIMIKS 

I have a single citation of a network program called MIMIKS (mini-micro-network). 

MIMIKS is described as a "program for the implementation of a two-level hierarchical 

system of minicomputers and microcomputers, software compatible with the PDP-II." 

MIMIKS runs with UNIBUS-based CPUs as hosts and Q-bus based CPUs as satellite 

\4ES-7921 and ES-8514 are the specific devices for which emulation software is planned. but seems not 
to have been released. 
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computers. No other information is available on MIMIKS. 

The reference is in an offering by the Scientific Research Computing Center of the 

Academy of Sciences 15 (NIVTs ANSSSR). In this brief note, they advertised a catalog 

of software available from their fund, and mention this software and another unrelated 

package as examples of new additions to their catalog l6 • (MSiS, 1988) 

4.3.5 RAFOS-based Networks 

I also have a single reference to a network between an ES-1060 mainframe and 

an SM-4 minicomputer running the RAFOS (the Soviet RT- II) operating system. A 

monograph describes a system designed for the full-scale simulation of aircraft. In this 

system, the SM-4 collects data in real-time from the actual system, which passes it to the 

ES-I060 for modeling and control output. The operating system used on the ES-I060 is 

ES 6.1. Note that such a network would also work with other systems of the ES series, 

such as the ES-1061. (Kositsyn, 1983) 

15Nauchno-issledovatcl'skiy vychislitel' nyy tsentr 
16The catalog may be ordered by writing to 142292, g. Pushchino Mosk. obI., NIVTs ANSSSR, FAP. 
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4.4 Local Area Networks 

4.4.1 Astra 

The term "Astra" seems to have been used in at least four different ways in the 

Soviet Union. "Astra" is used to name a logic-based programming language, a chemistry 

database, a short-wave zoned radio network, and a data communications real-time control 

network. The fourth case, a network which may run on PDP-II systems, is discussed 

here. 

An early reference to Astra is in 1980, in a book by Petr Akimovich Petrenko on data 

processing networks. No detailed description was given. (Petrenko and Tesler, 1980) 

In 1982, a mention is made of a network of computers for the testing of engines 

for MI-8 helicopters at the Sverdlovsk Aviation Repair Plant No. 440 (SAZ440, in 

Sverdlovsk). The plant's MIS chief, Yu Kiselgof, is reported as responsible for installation 

of the network. (Anonymous, 1982) 

In a similar application, Shop No.4 of the Civil Aviation Plant No. 404 (CAP404), 

headed by V. Pitirimov, reports installation of an Astra network for the control of 

helicopter-engine testing. The article (from a Soviet transport journal) names the Sverdlovsk 

Planning and Design Bureau of Automated Control Systems (SVERAUT, in Sverdlovsk) 

as assisting in the development of the project. The details of the application are as 

follows: 

... a remote-control system is under development which would allow main 
parameters of engines to be corrected directly by commands from a com
puter, while the engines are running. Micro-robots that can be installed 
directly on the engine parts have been developed to serve as actuating mech
anisms. Testing of these robots, which have been recognized as inventions, 
was completed in 1983. Although hundreds of robots are needed, mass pro-



duction has not been organized and only a small number can be produced 
in laboratory conditions. Reportedly, this development has been approved 
by Yeo Kitov, head of the All-Union Production Association "Aviaremont" 
(AVIAREMONT) and by Yu. Bol'shakov, head of the Department of Au
tomation Equipment and Production Development (AVIAUT) of Aviaremont. 
(Kisel' gof, 1986) 
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In 1984, in a journal published by the Dubna nuclear facility, Astra was reported 

as being in "long-time use," and was described as being used for measurement in an 

IBR-2 reactor. Here, the protocol is described as running under both lAS and RT-ll 

operating systems, on PDP-l 1170, SM-3, SM-4, and Mera-60 computers. Because of 

the international nature of the research which occurs at Dubna, the reference to Western 

operating systems and hardware is not unusual. However, for the same facility to prefer 

a Soviet networking package over a Western one indicates that this is probably not 

functionally similar to networks like DECnet, but is much more highly specialized. Given 

the nature of the tasks described in the references, it is likely that it runs over laboratory

sty Ie hardware, and serves a particular data acquisition task. (Alfimenkov, 1984) 

4.4.2 ALISA 

The Alisa network is a token ring network, operating at speeds of 19.2 kbps. Alisa 

was probably developed in the period from 1980 to 1985, at the Special Design Bureau 

of the NPO of Unique Machine Tools l7 (BURUNI), and was available to any Soviet or

ganization through Tsentrprogrammsistem. Alisa LANs are built in radial configurations, 

with a central host computer, and peripheral systems. There are several citations of Al

isa networks in several different environments, including CNC (computerized numerical 

control). For example, at the Baku Oil Factory No. 22 (BMZ22, in Baku), a 3-node 

17SKB NPO Unikal'nykh Stankov 
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network of SM-4 systems I km apart running Alisa is used for a distributed version of 

the Western application Adabas. There, Alisa was chosen because DEenet requires too 

much memory. (Anonymous, 1987a); (Mosaic, 1988g); (Kucherenko et aI., 1990) 

Alisa was claimed to be compatible with as RV 3.0, MIaS RV, RAFOS, and DEMOS, 

although Mosaic Group researchers have only seen as RV systems in operation. Alisa 

runs on SM-4, Elektronika-100/25, Elektronika-79, and SM-1600 computers with at least 

256 Kbytes of main memory. For peripheral systems, the SM-3, SM-I300, Elektronika-

60, Elektronika-60-1, and Elektronika MS-1201 are recommended. Minimum memory 

required is 64 Kbytes. There are also multiple mentions of Alisa being compatible with 

ES mainframes and plans for personal computer compatibility. (Kata, 1988); (Wolcott 

et aI., 1988b) 

The nomenclature for Alisa hardware is not clear. A device called SPI-15A was 

indicated as being used to support Alisa. The cable type is probably coaxial. SPI is a 

common Russian acronym for "data transfer" (sredstvo peredachi informatsii). The SPI-

15A is mentioned in other contexts as a network adapter for SM-series minicomputers. 

For Alisa 2.1, the SM-8514 is listed as a supported device. (Wolcott et aI., 1988b); 

(Kucherenko et aI., 1990) 

Alisa 2.1 was scheduled to be delivered in the third quarter of 1988. This version 

would support virtual disks, and new communications devices: the K5 adapter, SM-8514 

and MPA-l multiplexers, and an inter-machine DMA device, DL-DMA.lS Alisa 2.1 is 

upwardly compatible with Alisa 2.0. It was also reported that further development of the 

system would support a token bus protocol. The new version was described as operating 

at speeds of 128 kbps, 256 kbps, and 512 kbps. Alisa was designed to build distributed 

ASU on SM and Elektronika computers. It's described as a full function network with 

IBThe DL-DMA is claimed to support a 60 kbps transfer rate up to I km, over an "RK" cablc, which is 
probably a coaxial cable of some sort. 
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the following functions: (Kata, 1988); (Wolcott et aI., 1988b) 

• initial loading of the operating system to the peripheral computers from the central 

computer disks, 

• access to the remote central computer files from peripheral computers, 

• loading and unloading of non-resident tasks and its overlays to the peripheral ma

chine from the central computer disks, 

• network routing, 

• virtual terminals for access from the peripheral computer operating system to the 

central computer operating environment and vice versa, 

• virtual terminal 

• communication link testing, created by 15 information transmission system devices. 

4.4.3 ~stafeta 

The Estafeta local area network, built at the State Design-Engineering Institute of 

Management Information Systems (ASU), (GPKIASUI9 , in Ivanogo) in the early 1980's, 

represents one of the first LANs designed in the Soviet Union which had wide scale appli

cation possibilities. Estafeta, meaning "relay," was available to any Soviet organization 

through Tsentrprogrammsistem. Estafeta is a token ring LAN which was reported to run 

on a wide variety of operating systems, including SM minicomputers, ES mainframes, 

MS-DOS and CP/M systems.20 Several sources report that the speed of Estafeta is 19 

19Gosudarstvennyy proyektno-konstruktorskiy institut avtomatizirovannykh sistem upravleniya 
20Systems known to be connected to Estafeta LANs include ES-1055M, SM-4, Iskra-226, Robotron 

A5120, ES-1841, SM-1904/Robotron 1715, Al'fatronik P2U, and simple terminals. 
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kbps; another suggests it to be 125 kbps;21 a third report by Nazarchuk and Grishko gives 

the speed as 500 kbps. 

One possibility is that the physical tine has a high speed, but that individual adapters 

are limited to transfer rates in the 9.6 kbps to 19.2 kbps range. In (Korovkin and Blinov, 

1985), this is specifically mentioned: 

The network has an internal speed of 125 kbps, using sequential differential 
transmission. . .. The length of a packet may vary depending on the load on 
the network. 

The transfer rate with the terminal via the S222 interface is set by a switch 
and partially through software with a special command and is in the range: 
300, 600, 1200, 2400, 4800, and 9600 bps. These speeds are independent 
for each station. (Korovkin and Btinov, 1985) 

Estafeta networks are configured as rings of up to 1.5 km in length, using twisted

pair wiring, with up to 125 stations on the ring. Computers are attached to "network 

stations" via a standard serial connection. The network stations may be considered as 

black boxes with four external connections: power, an entrance to the ring, an exit from 

the ring, and an S2 interface to a connected device/computer. The delay in each station 

is 4 ms. Estafeta supports dynamic reconfiguration of the ring in a manner similar to 

IEEE 802.5 (IBM Token Ring); stations may be powered off at any time, and the ring is 

joined by an internal relay. The network device is based on an 8-bit microprocessor, 4 

Kbytes of static RAM, 4 Kbytes of ROM, and "a transmission [exit] circuit to the ring, 

an S2 interface controller, a synchronization circuit." See Figure 4.9 for a diagram of an 

Estafeta network, and Figure 4.10 for the structure of Estafeta. (Vinogradov et aI., 1985); 

(Wolcott et aI., 1988b); (Pykhtin, 1988); (Mosaic, 1989k); (Elorg, 1988); (Klimenko, 

1985); (Pol'ster and Pol'ster, 1987); (Kashitsin, 1985) 

21This brochure could be discounted. It is printed with a dot-matrix printer. and the number of stations 
as well as bandwidth both appear in the same paragraph. One could posit a typing error where the numbcr 
125 replaced the actual speed. However. a second report gives the ring speed as 125 kbps also. 

22S2 is the same as RS-232-C or EIA-232-DIE. 
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Estafeta LANs were known to be in operation at the International Center of Sci

entific Technical Information (MTsNTI, in Moscow), and at the V. I. Lenin Production 

Organization Elektronmash (ELEKTRONMASH, in Kiev). 

Estafeta LAN adapters for personal computers were reported to be the only LAN 

adapters being produced for personal computers in the Soviet Union. Not surprisingly, 

it was reported that the adapters have reliability problems because of the indigenous 

components used in their manufacture, and that managers preferred to have Western 

hardware instead of Soviet hardware. (Mosaic, 1989j) 

4.4.4 Ethernet 

The first local area networks in the Soviet Union using Ethernet were developed by 

E. A. Yakubaytis and others at the Institute of Electronics and Computer Technology 

(IEVT) of the Latvian Academy of Sciences during 1983. They cabled IEVT at that 

time, and then started looking for chips to implement the data-link and network layers. 

Yakubaytis of IEVT had some meetings on LANs set up during the 1983-1984 time 

frame. At this time they were looking for fast CPUs and special purpose chips to 

implement networks, but none that they could obtain were appropriate. Two researchers 

(including one from the Moscow Engineering Physics Institute, MIFI) implemented the 

Ethernet protocol using 450 LSI and MSI chips. The reliability was low, however. In 

1983 they started some collaboration with Minelektronprom. 

IEVT had several custom chips for Ethernet under development in the late 1980s. 

They were not finished, it is reported, because they were not considered a top priority. 

Although there were enthusiasts, those at the decision-making level were not biting. 

There was also the problem of interfacing the boards with buses and with each other. 
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Local Area Network "Estateta" 

The "SLS" device is a ring attachment unit, called a "network station" and described in 

this report. The connection between the "SLS" and any DTE is via serial data transmis

sion. The "ADS" is a dedicated front-end processor for SM systems, used in this and 

other applications. The "Glass TTY" is not specified, but could be any sort of dumb 

terminal. It is not clear whether the "SLS" software changes when talking to dumb 

terminals versus computers. 

Figure 4.9: Estafeta Network Example 
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There are lots of busses in use in the USSR, and it was perceived that adapters needed 

to be made for them all. 

At the International Scientific and Technical Conference on Computer Software held in 

Kalinin at the Tsentrprogrammsistem (Tsenprog) Scientific and Industrial Association23 in 

1985, papers were presented discussing Ethernet developments. The institute mentioned

the Electronics Institute of the Latvian Academy of Sciences (NIlE of ANLaSSR)-

focused on local area networks composed of SM-4 systems. Their output was claimed 

to be "similar" to Ethernet and DECnet. (Lukin, 1985) 

The SM-l700 (a VAX-111730 functional equivalent) was introduced with a two-board 

Ethernet controller. However, I never found an SM-1700 with the controller installed, so 

it is difficult to say whether it ever was actually available and reliable. (Prokhorov et aI., 

1988) 

Mosaic Group researchers were told that the Ethernet boards would be made under 

the Ministerstvo Sredstv Svyazi and the chips under Minelektronprom, but the actual 

plants are a secret-sensitive information which we could not be given. 

4.4.5 Token Ring 

In a 1990 Mosaic Group visit to the Soviet Union, an indigenously produced Token 

Ring (IEEE 802.5) adapter was described. No working hardware was ever seen. 

The ES-8430 is a system of hardware for token rings. Figure 4.11 summarizes the 

technical characteristics of the 8430 family. Part numbers and nomenclatures are in 

23This organization develops and distributes software for automated control systems (AS Us), for de
signing and introducing various types and levels of ASUs, and for creating and servicing a stock of ASU 
algorithms for a multitude of Soviet industries. The conference was organized by the State Committee for 
Science and Technology (GKNT). 
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Figure 4.12. Finally, reliability information is in Figure 4.13. Note that these numbers 

are abysmal; Western parts are typically rated for 100,000 hours or more continuous 

failure-free operation. The proposed volume of production of the 8430 family was 1,000 

units per year. 

The LAN access method is described as "PORT-3." This is claimed to be "completely 

compatible with the access method for long-haul networks (LHN)-VTMD-MR." PORT-3 

is compatible with ES operating system OS7.ES in the BOS subsystem, or on a separate 

virtual machine under control of the SOS operating system in the SVM environment, 

version 3 and up. Application level protocols supported on the ES are FTAM (file 

transfer), VT (virtual terminal), and RJE (remote job entry). 

For ES-184x personal computers (MS-DOS clone systems), the interface was claimed 

to be compatible with IBM's API APPC/PC. 

A package of SM-1420 programs, STMD-SM, has been developed, allowing the SM-

1420 to function on the LAN like an ES user station (a T2 node of the OSST architecture). 

The STMD-SM program package functions under OS RY. Any software written for PDP

II s which enable them to operate in SNA environments (OSST is the Soviet functional 

equivalent of SNA) through token rings is undoubtedly of indigenous design. 

Also of note is the use of coaxial cable. Normally, token ring LANs according to 

IEEE 802.5 use twisted pair cable. Complete compatibility is claimed with IBM's Token 

Ring adapters, but if the cable is really coaxial, then there must be a problem. In addition, 

the fiber optic ring has no direct IBM (or Western token ring) equivalent. Whether this 

software is actually in use, or whether the 1,000 token ring adapters slated for production 

each year are actually in the field, can only be a matter for speculation-we have seen 

none of these in operation, and have no information other than this marketing literature. 



Number of nodes in one ring of the LAN 
Speed of information transfer through coaxial cable 
Speed of information transfer through fiber cable 
Number of types of hardware devices 
Distance between stations (coaxial cable) 
Distance between stations (fiber cable) 
Maximum message length 
Error rate 

up to 100 
4 Mbps 
10 Mbps 
12 
up to 1 km 
up to 3 km 
2 Kbytes 
1 bit in 109 

Figure 4. I I: ES-8430 Family Characteristics 

Description 
Adapter for ES 
Adapter for joining ring buses 
Adapter for SM-1420 
Adapter for ES-7040 printer (up to 4) 
Adapter to connect to an OSST long-haul network 
Adapter for ES-184x PC (S2 interface) (up to 8) 
Commutating device (up to 8 nodes) 
Concentrator (makes up to 6 sub-rings) 
Repeater 
Tester 
Cable Type 

Part Number 
for Coax 
ES-8431 (.02?) 
ES-8432 (.02?) 
ES-8433 (.02?) 
ES-8434 (.02?) 
ES-8435 (.02?) 
ES-8439.02 
ES-8437 (ES-8436?) 
lila 
ES-8438 (9?) 
ESA-830 
RK75-4-12 

OKSSOl-4-150 

Note: Dimensions and environmental requirements are also available. 

Part Number 
for Fiber 
ES-8431.0l (.03?) 
ES-8432.0 1 (.03?) 
ES-8433.0 1 (.03?) 
lila 
ES-8435.0l (.03?) 
ES-8439.03 
lila 
ES-8437.01 
lila 
ESA-830 
OKBS06-4-150, 
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These figures are taken from two separate diagrams; the nomenclature seems to have changed slightly. 

Figure 4. I 2: ES-8430 Family Nomenclature 

Reliability Characteristic 
Adapter Mean Time Between Failures 
Concentrator MTBF 
Commutating Device MTBF 
Repeater MTBF 
Adapter Mean Time Between Errors 
Concentrator MTBE 
Com mutating Device MTBE 
Repeater MTBE 
Average time to repair 

Time Value 
5,000 hours 
3,000 hours 
20,000 hours 
25,000 hours 
500 hours 
300 hours 
5,000 hours 
2,500 hours 
30 minutes 

Figure 4. 13: Failure and Reliability Information for ES-8430 Family 
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4.4.6 KONET 

Konet (also known by the nomenclature ILlS, ILlS-2, ILLS2, and ILPS) is an in

dustrial ring-based network developed by the Special Design Bureau of the Institute of 

Cybernetics of the Estonian SSR (lKANESSR, Tallinn), during the early 1980s.24 Al

though the LAN research at IKANESSR dates back to 1978, they had reduced their 

research program in this area by late 1989. The IKANESSR describes their own research 

in LANs as "practical, not academic."25 They worked with Tallinn Polytechnic Institute 

(TPI, Tallinn), the Institute of Electronic Control Machines (INEUM, Moscow) and the 

Videoton Electronics Enterprise (Videoton, Budapest). Anti TIA and Vello Khanson were 

developers for IKANESSR and TPI on this system. (Anonymous, 1985a); (Tavast, 1984); 

(Martson and Mell', 1985) 

By 1983 several versions of Konet had been developed. The purpose for Konet was 

to serve as a CMEA-wide standard for SM computers used in industrial settings. While 

Konet was licensed to the Hungarian firm Videoton in 1985, it is not clear whether the 

product ever went into production. There is one mention of its use in the Pay de Milk 

Products Combine (PKMP, in Payde, USSR), where it is described as "universal and 

flexible" and destined for installation throughout the milk and meat industries. 

Konet was produced to run on a variety of systems: the SM-52/1O (capable of emu

lating the PDP-II), the ES-1O 1026, the SM-9105 and VT-53000 (both terminals), and the 

SM-1800. It is not clear whether all of these systems are nodes on Konet, or whether 

the SM-1800 is the network adapter, and connects to each of the larger systems and 

24ILLS I is reported as being an older type of network based on HOLe. It is likely not a LAN, and may 
not be compatible with SM-series minicomputers. 

25For example, IKANESSR worked together with the Finns on a LAN to help Tallinn regulate the city's 
water supply. The system has been used in Finland but apparently not yet in Tallinn. 

26The ES-IOIO, also called the Ryad-IO, or the VT-IOIO, is not compatible with the IBM 360/370 
architecture; it is capable of emulating the PDP-II. There is a citation of a Ryad- \0 being delivered to 
Libya for use as a control system of a nuclear reactor. 
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Figure 4.14: Cambridge Ring Structure 
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Konet appears to be similar to the Cambridge ring. It is reported as having a frame 

length of 34 bits. The Cambridge ring has a frame length of 38 bits (see Figure 4.14). 

Konet is claimed to be able to address 64 stations, instead of the 255 allowed under Cam

bridge Ring, which would reduce the minimum length of the frame to 34 bits (assuming 

all other fields are the same). (Banerjee and Shepherd, 1985) 

An area of particular interest is reliability. The most recently produced version (1984) 

uses two cables, with automatic failover from a main cable to a backup cable. The 

Cambridge Ring does not support multiple cables. 

Performance of Konet wasn't particularly impressive. Test results from 1984 report 

transmission speed, and actual speed. The discrepancy is likely due to the speed of the 

network adapter. See Figure 4.15. 
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Transmission Cable Cable Actual 
Speed Type Length Speed 
125 kbps twisted pair 1600 m 17 kbps 
250 kbps RK-74-4-11 coax 2500 m 27 kbps 
500 kbps RK-74-4-11 coax 1500 m 33 kbps 
1 Mbps RK-74-4-11 coax 700 m 37 kbps 

Figure 4.15: Konet Transmission Speeds 

4.4.7 MUS and ODA-20M 

aDA-20M is a local area network based on the K580IK80 microprocessor as a data 

communications controller, developed at the Institute for Cybernetics of the Ukrainian 

Academy of Sciences (lKANUkSSR). The first mention I found is in 1981 ((Abysov et aI., 

1981); (Zharovskiy, 1981», where the ODA-20M is described as an entirely indigenous 

development. Early reports described future potential for the product, plus a maximum 

data transmission rate of 7,000 to 10,000 bps. A 1983 article in a Soviet cybernetics 

journal gave more details, and a higher transmission rate: 

... based on the microprocessor system aDA-20M (series K580) with 32 
KBytes main memory, 4K bytes PROM, and data transmission rates from 
1200 bps to 38,400 bps. (Zharovskiy, 1983) 

In 1984, (Anonymous, 1984a) reported big boosts in speeds, while keeping the same 

8080-compatible microprocessor: 

... data communication rate is 1,200 bps to 384,000 bps. The communication 
line length can be up to 20 km, and up 20 stations can be connected to 
one cable at once. The probability for an incorrect reception is I bit per 
10,000,000. (Anonymous, 1984a) 

In 1987, the authors seem to have backed down to more reasonable figures, giving 

the table in Figure 4.16.(Malinovskiy et aI., 1987) 



Description 
Transmission speed 
Signal amplitude at output of sender 
Signal amplitude at input of receiver 
Input impedance of receiver 
Number of stations on single bus 
Length of bus 

(Source: (Malinovskiy et ai., 1987» 

Units 
kbps 
Volts 
Volts 
kOhm 
number 
km 

Maximum 
38 
±5.1 
±4.5 
20 
30 
20 

Figure 4.16: ODA-20M Parameters 

Minimum 
1.2 
±3 
±O.I 
\0 
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ODA-20M is a CSMAlCD-based local area network27 running over twisted-pair 

wiring. Like many Soviet networks, it uses the same network adapter for different 

computer systems. While the advantage of such a system is that additional computer 

types can be added to the network with little difficulty, the disadvantage is that transfer 

rates are limited by the speed of the computer-to-adapter interface. In the case of ODA-

20M, this is probably the S2 (RS-232-style) interface; I conclude this because ODA-20M 

uses HDLC (High Level Data Link Control) for communications between the ODA-20M 

adapter and the computer. In fact, a local area network with a maximum transfer rate of 

38,400 bps is very, very slow. 

The goal of ODA-20M was the construction of networks for scientific experiments. It 

was described as a "workstation" network. ODA-20M supports SOU-I, SO-O I, MK-O I, 

SO-04, ES mainframe, SM -4, Elektronika-60M, Elektronika NTs, MS-lll 00.1, BESM-6 

and other systems. Several of the applications described for ODA-20M include "Fiton," 

for collection and processing of agricultural data, "Spektr," for automated collection and 

analysis of optical spectrograms, and "Traktor," for testing tractors under field conditions 

in agricultural projects. 

In 1985, a network with a different nomenclature was described by the same authors 

using the same hardware, and connecting to the same workstations. It is likely that 

27The Russian acronym for CSMA/CD-Carrier Sense Multiple Access/Collision Detect-is MDKN/PS. 
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the system they describe-"MUS," for Universal Microprocessor-based Communications 

Node-is the same as the controller used in the ODA-20M network.(Malinovskiy et aI., 

1985) 

No report, mention, or sighting of ODA-20M has been found outside of the Ukrainian 

Academy of Sciences. 
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4.5 PDP-l1-to-BESM 

Several SM-to-BESM networks were described in the open literature. In (Gribanov 

et aI., 1982), an SM-3-to-BESM-6 8-bit parallel channel is mentioned briefly. Others 

include SEKOP, ELSIM, and several unnamed systems. 

In a Soviet finance and statistics journal «Kvasnitskiy et aI., 1982)), a series of 

articles discuss the experiences of setting up several collective-use computer centers 

(VTsKP). Several of these combine BESM-6, ES-series mainframes, and SM-2, SM-

4, and Elektronika-l00/25 minicomputers connected to a common subnetwork. The 

subnetwork is described vaguely as being made up of minicomputers (SM-2, SM-4, and 

M-7000 systems) and special microprocessors, based on HDLC but with "future plans 

to go to X.25." The networks are made up of switched and unswitched 2 and 4 pair 

telephone lines, switched and unswitched telegraph lines, and direct connections.28 Data 

transmission speeds to the telephone network are 50, 100, 200, 600, 1200, and 2400 bps. 

Over the telegraph network, speeds of 50 and 100 bps are used. Finally, over PD-200, 

the data network provided by the USSR Union-Republic Ministry of Communications 

(MINSVYAZI), speeds of 200 bps are available. Not surprisingly, the article called these 

out as "too slow." 

In (Chuyev, 1983), a 1983 article from a Soviet informatics and automation jour

nal describes a network built within the Academy of Sciences (ANSSSR) of SM-4, 

Elektronika-60, and BESM-6 computer systems. The software is described in detail, but 

little discussion of the hardware is present. 

In the context of discussion of a fiber optic link being installed between two institutes 

in Leningrad, a network of SM-3, SM-4, BESM-6 and CAMAC systems is mentioned 

28This is probably a typographical error; telephone lines are typically I and 2 pair, or 2 and 4 wire. 
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in passing in (Kalmykov et aI., 1984). The article describes a fiber-optic link directly to 

the SM-4 system, but not the linkage to the BESM-6. 

See also page 158 for a discussion of MUS, which supports BESM systems as 

well.(Malinovskiy et aI., 1985) 

4.5.1 SEKOP 

The SEKOP network consists of BESM-6 computers controlled by the DISPAK op

erating system with virtual memory. SEKOP provides an information transfer service 

between BESM systems using M-6000 or SM_229 computers as packet switching proces

sors. (Boguslavskiy et aI., 1983; K vasnitskiy et aI., 1982) 

SEKOP was described as offering: 

• Remote job entry, 

• Remote terminal emulation, 

• File Transfer, 

• Electronic Mail, and 

• Parallel Job Execution. 

In (Boguslavskiy et aI., 1983), considerable detail is given about the speed in which 

data may be transferred between systems. For the M-6000 packet switches, configured 

with 10 simplex channels, an effective data transfer rate of 925 bps over a 1200 bps link 

(APD-MA-TF modem is specified) was achieved. With the SM-2 system, the simplex 

29SM_2 systems are not PDP-II-compatible. 
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channels are replaced with a single full duplex channel at 48 kbps. No effective transfer 

rate is given. An M-6000-based system is called SEKOP I; an SM-2-based system is 

called SEKOP-II. Support for ES-series mainframes was planned in SEKOP. 

In SEKOP, the model between host and packet switch is datagram-based. Datagrams 

are up to 216 bytes in length3o • Maximum message size (MTU) is 1728 bytes. For 

SEKOP-I, the maximum delay for user-to-user messaging is 2.8 seconds. For SEKOP-II, 

the maximum delay is calculated to be much lower, on the order of I second. 

The earliest reference to SEKOP is dated 1978; another article by A. N. Myamlin, L. 

A. Grigor'eva, V. I. Drozhinnov, and A. G. Zarubin appeared in 1981. The Institute of 

Applied Mathematics'31 (IPM, in Moscow) SEKOP network is claimed to be one of the 

first data networks in the USSR. 

4.5.2 ELSIM 

ELSIM is an experimental local area network designed by the Physicomechanical 

Institute of the Academy of Sciences of the Ukrainian SSR (PMIANUKSSR). The purpose 

of ELSIM was laboratory experiment automation. ELSIM links BESM-6 computers (as 

always: "to be replaced by ES-1045s") as processing units with SM-4s, which then 

control Elektronika-60s, and other measurement and control systems as peripheral data 

capture systems. 

ELSIM was described as composed of two sub-networks: 

• Coaxial-cable based transmission for basic processing units; and 

30This number is unusual. It is probable that the overhead in data transfer with checksums, addresses, 
and flag bits brings this to a more normal packet size of 255 or so. 

31Institut Prikladnoy Matematiki 
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to experimental instruments or automated problem-oriented laboratory 

Figure 4.17: Flowchart of Network Terminal Complex 

• Scientific Experiment Automation Subsystem SPI-15 (as developed by Institute of 

Atomic Physics, (IYaF, in Novosibirsk) and the Institute of Electrical Measurement 

Equipment (IEME, in Leningrad). 

Elektronika-60 computers were connected, via CAMAC channels, to laboratory in

struments. To connect the Elektronika-60 systems to the SM-4s, PI-2 and PI-l modules32 

are installed in each system. Dual simplex coaxial cables with transmission rates of 32 

kbps run LAPB. The PDP-II systems run RAFOS. See Figure 4.17 and 4.18 for a block 

diagram of the system. 

321n this case, PI-2 and PI-I denote nomenclature for specific printed circuit boards. This is not a new 
nomenclature for some sort of computer-to-computer interconnection system. 
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4.6 PDP-ll-to-El'brus 

The EI'brus series of processors represented one of the most important high perfor

mance computing projects in the Soviet Union. As the dominant program for over 15 

years, the El'brus projects probably received more funding than any other high perfor

mance computing (HPC) project. It is one of the few HPC projects that produced in any 

quantity at a1l 33, and the only 64-bit machine to make it into series production. Although 

there were more of the PS-2000 systems produced (over 200), and their theoretical peak 

computing rate was higher, the word-length is considerably shorter than the El'brus (24 

bits, vs. 64 + 8).34 

The El'brus was rarely mentioned as a networked computer. Although several sites the 

Mosaic Group visited have shown El'brus systems, the few that show them as networked 

to PDP-II (SM-series) computers do so as part of a packet-switched network. 

Little is known about how El'brus machines were (are?) actually being used in 

Soviet industry. One is involved in mission control in the space program. Others are in 

organizations the author was not allowed to visit, such as the military. Although one of 

the goals of the EI'brus project has been to have a powerful general-purpose machine to 

handle data processing in the civilian economy, not enough were produced to work their 

way into such applications. 

The ES-8430 is a Token Ring adapter card. In discussions about this product, connec

tion of El'brus and SM-series systems (VAX compatible) to token rings was mentioned 

as a possibility. No Mosaic Group researcher has ever seen an ES-8430 in operation. 

330ver 120 EI'brus-2 processors had been produced as of Fall, 1990, with five lO-processor units in 
operation and most of the others probably in two or four processor configurations. 

~4 A discussion of high performance computing, such as the EI'brus series, really must be ceded to Peter 
Wolcott. The definitive treatise on high performance computing in the former Soviet Union, and future 
prospects thereof, is in (Wolcott, 1992b). 
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(See also Page 153.) (NIISVT, 1990) 

Given the relative scarcity of EI'brus systems, compared with their use as supercom

puter systems, it may be that the use of EI'brus cycles and memory to support network 

software is a low priority. In a theoretical sense, EI 'brus systems have been mentioned 

as the "appropriate" systems for the top layer in a hierarchy of computers connected 

into a network, with SM-series minicomputers forming the middle of the pyramid. In a 

practical sense, though, such networks have not been observed. 

Two possible conclusions are supportable: 

l. EI'brus systems were being used in networks, but descriptions of such networks 

are unavailable, or 

2. There was little point in networking EI'brus systems if there was an effort to limit 

the interaction between the EI'brus and the world outside a secret organization. 
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4.7 PDP-ll-to-ES 

In several interviews, KERMIT was described as the most common network used to 

link SM-series minicomputers and ES-series mainframes. However, there were several 

other networking technologies used to link these systems. The Obmen software system 

was quite common, and provided application-to-application connectivity. Packet switched 

networks, such as that used in Akademset', were also seen in many environments. Finally, 

one-of-a-kind networks were not unusual in the Soviet Union; this chapter covers two 

for which extensive information is available. There are likely many others. 

The A 711 family of hardware devices were commonly mentioned in the connection 

of ES-series mainframes to smaller systems. The A 711 devices are attached to a selector 

channel on the ES system, and provide medium-high speed communications (range 10 

kbyte/sec to 100 kbyte/sec). 

4.7.1 Obmen 

Obmen is a software package for connecting minicomputers to ES-series main

frames developed at the State Design Engineering Institute of Management Information 

Systems35 (GPKIASU, in Volgograd36) In the mid-1970s, a network application was de

veloped to control the exchange of information between ES mainframes and M-6000 

systems. Two sets of enhancements have been added: the first to support the M-7000, 

SM-l, and SM-2 systems; the second to support SM-3 and SM-4 systems. This system 

was in operation at least since 1979; a visit to the VDNKh in Moscow (Abramov, 1979) 

showed an "A 711-1/6" being used to connect an SM-l and an ES mainframe. 

35Gosudarstvennyy proyektno konstruktorskiy institut avtomatizirovannykh sistem upravleniya 
36The address of GPKIASU is 153563. Ivanovo. Tashkentskaya. 90. Telephone: 334-82 



Module Name 
ECMIP 
EXMTCQ 
ESMTCP 
ECMTOP 
ECMOl2 
ECMTST 
ESMLlP 
ECMBRI4 
IGC0025A 

Module Function 
startup management module 
queue management module 
process management module 
link with operator for management of system operation module 
data channel management module 
statistics collection and output module 
link with other applications processes of other sections module 
functional process 
processes requests of applications processes of other sections 

These programs are located in the ECM. LINKLIB library. 

Figure 4.19: Obmen Modules on OS ES 
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Obmen is not a general-purpose network system. It supports the physical and transport 

hardware necessary for intermachine connection, and it allows application processes on 

different systems to communicate. Obmen does format and code conversion (presumably 

ASCII to EBCDIC, and back) as well.(Mikhaylik and Vinokurov, 1984) The Obmen 

modules for the ES-series mainframes running an MVS-like operating system are shown 

in Figure 4.19. 

Obmen appears to have been available in at least two versions: Obmen, and Obmen-

2. Obmen runs under OS/ES with graphical and/or BTAM. On the SM-I,2, the system 

runs under DOS ASPO; on the SM-3,4, under OS RY. Obmen networks may have no 

more than 256 computers (although it is not clear whether Obmen supports any routing 

functions at all). On each system in an Obmen network, up to 256 application processes 

may be active concurrently. 

Obmen can be configured with various hardware communications options, as detailed 

in Figure 4.20. 

Obmen is an old network application, and was in use at many sites. At the Moscow 

Regional Administration of Power System Management (MOSENERGO), a large com

puter network was built for electric power control and administration which links SM-4, 



Source Configuration Dest Speed 
ES SKA SM-I,2 unk 
ES SKA - ARS - MBPD - MBPD SM-I,2 2 Kbyte/sec 
ES USVM SM-4 40 kbyte-800 kbyte 
SM-3,4 Common Bus 2K - MBPD SM-I,2 2 Kbyte/sec 
SM-I,2 MBPD - MBPD SM-I,2 20 Kbyte/sec 
ES MPDZ - modems - ADS-2 SM-I,2 200 to 4800 bps 
SM DP SM-I,2 unk 

Key: SKA (connector check) (soglasovate\' sopryazheniya): A711-1/6 
ARS: An3-3 

Distance 
50 m 
Ikm 
50 m 
Ikm 
I km 
unlimited 
50 m 

MBPD (rapid data transmission module) (modul' bystroy peredachi dannykh): AnI-III 
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USVM (computer connection device) (ustroystvo sopryazheniya vychislitel' nykh mashin): A 711-18 (40 
Kbytes/sec in programmed UO mode; 800 Kbytes/sec in DMA mode.) 
DP: A755-03 (Sources: (B1inov et aI., 1986); (Mikhaylik and Vinokurov, 1984); (Adler and Savchenko, 
1985» 

Figure 4.20: Obmen Hardware Configuration Options 

SM- 1300, and ES- I055M systems. The network covers the main computer center, electric 

power network enterprises, the Moscow Cable and Thermal Network (MKS), large ther

mal electric power plants, the State Inspection for Industrial Power Engineering and for 

Power Engineering Supervision (ENERGONADZOE), and others. This network is based 

on STO/RY. 37 The ES-SM communication software was produced jointly by the Institute 

of Electronic Control Machines (lNEUM), the Installation and Adjustment Administra

tion of the Trust Elektrotsentrmontazh (lAAELEKTRO), and MOSENERGO.(Fionov and 

Gumenyuk, 1984) 

An Obmen-based network is described in (Savenko and Grigorovich, 1983) for the 

management information system "ASU-Komplektstroyindustriya" for the Ministry of the 

Construction Industry of the UkSSR (MINPROMSTROYUKSSR, in Kiev) and for the 

Kiev Main Construction Administration (GLAVKIEVGORSTROY, in Kiev). 

37See page 129 for a description of STO/RY. 
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4.7.2 ESTEL/SMITEL 

ESTEL, the ES Telecommunications software, was produced in at least three ma

jor versions: ESTEL, ESTEL-2(.x), and ESTEL-4(.x). While early versions are de-

scribed as being indigenous to the Bulgarians who wrote them, the later versions are 

described as compatible with SNA. The Mosaic Group has two mentions of software 

called "SMITEL," which is probably 3270IBSC emulation software on the SM-series 

systems.(Kovacs, 1986); (Vitanov, 1983) 

In a short book on software for SM computer networks «Vasil'yev et al., 1983)), the 

last few pages are dedicated to a discussion of an unnamed software package-which 

may be SMITEL-which supports heterogeneous ES-SM networks, running under OS 

RV. 

The software emulates ES protocols, effectively making the SM system a part of an 

existing ES teleprocessing network. It is fair to conclude that this software is probably 

one of a RSX-II 2780/3780 emulator, an RJE/HASP emulator, or a 3271 emulator. It is 

also possible that this is a full SNA protocol emulator. Since STO/RV is clearly a very 

direct derivative of DECnet for RSX, the unnamed software may be a copy of existing 

Digital applications. The hardware supported is the ADS/S adapter. 

The software is described very briefly: 

The protocol emulator package executes the functions of the physical con
trol module (MFU), the transmission control module, (UP) the attachment to 
the network module (MPS), routing module (UM), and the data link control 
module (UZD) which are part of the ES teleprocessing system. User pro
grams interface with the package through a selection of macrocommands and 
subsystems (which have a format analogous to that of STO/RV). From the 
ES side, the interface of the user programs with the system is likewise real
ized in systems software (virtual access method, general telecommunications 
access method). 



There are three operating modes for the package: emulation, expanded em
ulation, and independent. The modes differ only in the realization of the 
corresponding protocols. In emulation mode, a subset of the protocols are 
executed. It is not possible to interact from the SM with certain ES programs. 
The expanded emulation increases the number of accessible programs, but 
still requires special programming of user programs. The last mode allows 
the transmission of any data between the ES and SM machines and requires 
the execution of protocols by the user programs on the SM. 

The emulation package consists of a driver of the communications devices, 
user interface modules, a higher layer protocol module, and channel protocol 
module. The higher level protocol module in one form or another (depending 
on the mode of operation of the emulator) realized the functions of the 
MFU, MPS, UP, and UM network objects. The following functions should 
be mentioned: - organization of the communications with the network 
services control module (MUSO) of the main ES computer of the region, -
the establishing and support of logical channels (session in the terminology 
of the ES network architecture) between the MPS SM and the MPS of the 
main computer, - the formation and interpretation of transport message 
headers and their transmission to the corresponding SM programs, - the 
management of buffers and the transmission rate. (Vasil 'yev et aI., 1983) 

4.7.3 TSS 
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A very large network built to support a machine-building plant is described in a 1988 

issue of a Ukrainian informatics journal «Morozov et aI., 1988». Although the location 

of the network is never named, it may be the Heavy and Unique Machines Plant (HUMP, 

in UI'yanovsk), because of the affiliation of the fourth author of the article. 

The network described combines ES-series mainframes of all sizes, along with (both 

PDP-ll- and VAX-compatible) minicomputers.38 The network software is conceptually 

divided up into three parts: a data link layer (system-to-system and some error correc

tion), a transport layer, and the applications. The transport layer here is called "TSS." 

38Listed are ES-I033, ES-I045, ES-1055M, ES-I060, SMA, ES-1840 (East German VAX-I 1/780 clone), 
SM-1420, and SM-1800. 



Device 
A711-19 
ES-4060 
SM-4503 
SM-8514 
SM-8502 
ES-2602M 
KDMS 
KLMS 
BKILS 

Comments 
Device for linking SM to ES 
Channel to Channel adapter 
Interprocessor Communications Adapter 
Asynchronous Data Transfer Multiplexer 
Remote Communications Adapter 
Terminal Processing System BARS 
Complex for remote intermachine connection (ES and/or SM) 
Complex for local intermachine connection (ES) 
Base complex of a local area network) (ES and/or SM) 

Note: KDMS is experimental device for connection of up to five machines (ES and/or SM) over a 
maximum distance of I km on twisted pair cable with a maximum speed of 48 kbps. 
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KLMS uses multi-strand coaxial cable to connect up to four ES systems at most 600 meters from each 
other; transfer rate is 700 kbps. 
BKILS uses single strand coaxial cable, supports up to 50 ES and/or SM systems, has a maximum 
distance of 200 meters, and a transfer rate of 2 Mbps. (Source: (Morozov et aI., 1988» 

Figure 4.21: Hardware Used in TSS network 

Also included in the paper is information on hardware used to connect systems; this is 

summarized in Figure 4.21. In this article, the maximum transfer unit at the application 

level is given to be 27,648 bytes. This figure is somewhat unusual; it is quite high 

for the MTU of a network, and isn't near any common power-of-2 used for most data 

communications applications. 

The network is described as being composed of three LANs, organized in a hierarchy: 

ES, SM, and then microcomputers, to match the hierarchy of the organization. 

Several applications are listed for the network: 

Interprocess Communication Users and systems are globally identified on the network, 

and application-to-application connections, with error-free data transfer, are possi-

ble. 

Distributed Databases A primary application for the network is claimed to be distributed 

databases: SPEKTR, INES (ES), MIRIS (SM), FOBRIN (SM). Whether this ap-

plication is actually implemented in the transparent way suggested by the article is 
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somewhat in question; such applications are difficult to build using state-of-the-art 

Western technology, much less PDP-II-based systems. 

Remote Job Entry The network also supports remote job entry (RJE). The acronym 

given is UVVZ (remote job input-output). A fairly rich set of RJE and queue 

management tasks are described.39 

File Transfer The file transfer system (SPF) supports inter-machine transfer, creation, 

deletion, renaming, EBCDIC/ASCII translation, and status reporting. 

A diagram of the network is given in Figure 4.22. 

39 An unrelated article, (Bulakh, 1985), may describe the same software. Specific mention is made of 
remote job entry and compatibility with STO/RV. No other information is available. 
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Figure 4_22: SM-ES Networking Example 
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4.8 Wide Area Networks 

This section discusses several of the major wide area networks in the Soviet Union 

as of the late 1980s, as wel1 as the most important organization in Soviet wide area 

networks, VNIIPAS. It also provides some detail on some other research and commercial 

wide area networks. 

4.8.1 VNIIPAS 

VNIIPAS was one of the central institutes in network research and operations in 

the Soviet Union. At an October, 1988 visit to VNIIPAS, Oleg Smirnov, the director, 

gave an overview and described some of the work being done there. VNIIPAS was 

established in 1982 to conduct research in the field of advanced computer-based systems 

and their experimental development. "Teleinformatics" is a term which encompasses 

two main ideas: informatics, and telecommunications. They are involved in global 

communications, developing the capability to access any information resources at any 

point. (Mosaic, 1988h); (Smirnov, 1986) 

VNIIPAS supported international X.25 links to the Austrian PTT network, Datex-P 

(DNIC 2322) and the Finnish PTT network, Datapak (DNIC 2442). By operating links 

through these networks, they had access to the rest of the international record carriers 

(lRCs) and most other X.25 networks in the world. 

The software and hardware used to support these links included a combination of 

the Akademset' software/hardware and Norsk Data computing systems such as the Nord-

500, Nord-IOO, Nord-50, and Nord-l0. VNIIPAS has about 25 such systems. Inside 

of VNIIPAS, the local network called lAS net (Information Automated System network) 
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provided the central switching between Akademset' and other Soviet networks, links to 

the Socialist countries, and the international links to Finland and Austria. It has been 

suggested that lAS net was implemented on the Nord Data minicomputers. IASnet was 

described as a local area network which links the following entities: 

• a number of host computers which manage the disks holding the databases or 

applications and systems software 

• local terminals 

• remote terminals 

• circuit switched telephone lines 

• printers 

• a statistics collection and calculation preparation processor 

• a monitor station for the network 

• network communications stations with single links to Finland and to Austria 

• two additional network communications stations, one with lines going to Bulgaria, 

Poland, Cuba, and Hungary, and the other with lines going to the GDR, Czechoslo

vakia, Mongolia, Vietnam, and Romania 

• a gateway to Akademset' 

VNIIPAS was involved in the development of additional telecommunications services. 

One current project was a teleconferencing system called ADONIS (Avtomatizirovannaya 

Dialogovaya Organizatsionno-Nauchnaya Informatsionnaya Sistema) (Automated Inter

active Organizational-Scientific Information System). It had English, Russian and French 
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language interfaces. Also under development were German, Bulgarian, and Polish in

terfaces. The system included electronic mail facilities, data archiving facilities, asyn

chronous and synchronous printing services, text and graphics editors. It was designed 

to support discussion and voting processes. 

VNIIPAS had its own very simple electronic mail system. It was built for maximum 

reliability and ease of use; there were only four basic commands. In a Fall, 1989 

demonstration of this system, there were only a few user accounts. 

Other projects at VNIIPAS during that time period addressed questions of computer

aided training. These training systems run on individual personal computers which can be 

linked to networks to access remote resources. One such system is INOK (lNvariantnyy 

Obuchayushchiy Kompleks) (Invariant Training System), which served as a core on 

which teachers could build their own educational systems. INOK had interfaces for 

various languages. 

VNIIPAS serves as the National Center for Automated Data Exchange (NCADE) 

called National'nyy Tsentr Avtomatizirovannogo Obmena Informatsiyey (NTsAO). In its 

role as the NCADE, VNIIPAS performed the following functions: 

• methodological support of automated data exchange with foreign computer net

works and data banks; 

• hardware, software and organization support of the access of Soviet and foreign 

users to the information and computational resources of foreign countries and the 

USSR, respectively; 

• scientific and technical coordination of work with foreign partners in the field of 

computerized data exchange; 
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• provision of the possibility for the staff of foreign companies accredited in the 

USSR to have access to computer networks and data banks in other countries; 

• making it technically possible for Soviet users to transfer machine-readable infor

mation to their foreign partners; 

• organization of methodological consultations as to how to use computer networks 

and data banks in other countries; 

• planning, supervision, and analysis of the efficiency of computerized data exchange; 

• the development of software and hardware facilities for a telecommunication center, 

service systems and automated training systems. 

A new building was being constructed for VNIIPAS near the Akademicheskaya metro 

stop but coaxial cable or fiber optics were not built in from the beginning. This was to 

be added later by VNIIPAS, because the Soviet Union did not have any such "standard" 

(tipovoy) designs. The problem is that the building was built by the design organization 

(proyektnaya organizatsiya) which comes up with the architecture. There were standard 

designs for such buildings as computer centers - SNiP (Stroitel'nyye Normy i Pravila) 

(Construction Norms and Regulations), etc. This design organization did not handle things 

like wiring the building with data communications cables. Therefore, an organization 

that wanted this in the building had to do go it alone, perhaps with the help of other 

organizations. Wiring the building for terminals, local area networks, etc. was in the 

plans, but such facilities are not provided as part of the standard construction anywhere 

in the country, Smirnov remarked. 

Together with the other formerly (?) socialist countries, VNIIPAS developed an auto

mated system of information exchange between the socialist countries. This was not the 
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Interset' project, which was announced by never implemented.4o Called SAOI (System 

of automated exchange of information) (Sistema Avtomatizirovannogo obmena informat

siyey) this system consisted of organizations acting as the National Centers for Automated 

Data Exchange (NCADE) [this is called Natsional'nyye tsentry Avtomatizirovannogo ob

mena informatsiyey (NTsAO)] and of base scientific/technical organizations. The NTsAO 

are VNIIPAS, the Central Institute for Scientific and Technical Information (TsINTI) in 

Bulgaria, the Zentralinstitut fur Informatsion und Dokumentation (ZIID) in the GDR, the 

Instituto de Documentacion y Informacion Cientific-Tecnica (IDICT) in Cuba, Instityt 

Podstaw Informatyki (IPIAN) in Poland, and the Central Institute for Scientific, Techni

cal and Economic Information (UVTEI) in Czechoslovakia. The base scientific/technical 

organizations are the Institute for Electric Power Research (VEIKI) in Hungary, the Cen

ter for Scientific and Technical Information (CNTI) in Mongolia, Central Institute for 

Scientific and Technical Information (CINTI) in Vietnam, and the Instiute of Computer 

Science and Information (IVTI) in Romania. The links between VNIIPAS and Havana 

(Cuba), Hanoi (Vietnam), Ulan-Bator (Mongolia), and P'yongyang (North Korea) were 

satellite links. The links to the other organizations were standard leased circuits. 

The relationship between SAOI and the national data processing networks was de

scribed as follows: "at the heart of SAOI is a communications network which is liked by 

X.25 lines to NTsAOs and BOs. It is also connected to [at least] the Soviet NTsAO via 

an X.75 line. The Soviet NTsAO in turn is part of the national communications network, 

which in turn is part of the national information-computer network (also called national 

data processing networks)." Akademset' was not included in this configuration, but could 

apparently send information into it through the gateway to the lAS net and further out to 

these other networks . 

. WInterset' was supposed to be a unified network for Eastern Europe, sort of an Akademset' for the 
CEMA countries. 
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4.8.2 Akademgorodok Regional Network 

The Computer Center of the Siberian Department of the USSR Academy of Sciences 

(VTsSOANSSSR) acts as the center for a Siberian regional network which has a semi

functional gateway to Akademset' The hub of this regional network is in Akademgorodok, 

and the network itself covered five locations: the cities of Omsk, Krasnoyarsk, Irkutsk 

and Novosibirsk, plus VASKhNIL, the Academy of Sciences for Agriculture. Current 

expansion plans include five new locations: Yakutsk, Barnaul, Keremogo, Tomsk, and 

Tyumen'. (Mosaic, 1988a); (Siberian, 1987) 

In this network, a custom made CAMAC-based processor acts as the switching node. 

The switching nodes are based on a project to create a shared computer center, started in 

the early 1970s. This version of the hardware, operational in 1982, executes the lowest 

three protocol layers, and switches at rates of 150 to 200 packets per second. For short 

runs of 50 meters or so, the switches run at 50 Kbitlsec. These switches are built on 

demand-about 2 or 3 per year-at an experimental factory in Novosibirsk. The base 

protocol used is HOLe. 

One of the goals of this network was transparency. High-level software in the BESM-

6 and ES-series mainframes was to be changed as little as possible; the end-user was 

not supposed to notice the difference between using a directly connected terminal and 

one over the network. Some terminals are connected through SM-series minicomputers 

(PDP-II functional equivalents) as well. (Snyder, 1989b) 

Inside Akademgorodok, the network was up 24 hours a day. Their external links 

operated from 9 AM to 9 PM, Monday through Friday. Some external links were there 

for demonstration purposes; others connected users in compute-poor areas to mainframes 

elsewhere. Traffic in this region was light-on the order of 5 Mbytes/day. 
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(However another representative of the Siberian Dept. (Yelepov) said in Suzdal that 

they have 24-hour access to foreign databases, apparently through VNIIPAS.) 

Like some other Akademset' sites, this one ran its own cables for intra-city commu

nications, likely because of the largess of Guriy Marchuk. Other cities, like Omsk, had 

their own small networks, but didn't have the lUxury of their own communications lines. 

A network manager at Akademgorodok shared his observations on the use of Akadem-

set' with us: 

We are participating in the development of Akademset' as one of the eight 
subregions of the network. But we are different from the other seven regions 
in that we have our project [zadel] which started before Akademset' started. 
And in this sense we are creating our regional network according to certain 
other principles. At least that which we laid down at the beginning of the 
design, creating a network within Akademgorodok, then we continued to use 
those principles in the development of our regional network. Therefore one 
of the tasks at the present time is to find in a certain sense, to create certain 
means for interfacing with and creating a gateway between these networks. 

We have a fragment of Akademset' which exists here, a part which is theirs. 
It's a center of packet switching and a terminal system and we can work in 
the way that everyone else works with Akademset'. But we have our own 
network which we have to interface with it and at present this is in the stage 
of development. We have the first test of it this year and basically we were 
able to connect into Akademset' but not vice versa. (The return path) is 
still in the stage of development. We understand that we cannot throwaway 
that which we have developed and go to Akademset' in full. And so we 
will be changing over a long long time generally speaking when Akademset' 
will be in the whole Soviet Union and in the world, but there will also arise 
trends and standards and we understand that all cannot be replaced. (Mosaic, 
1988a) 

The configuration of the Akademgorodok Collective Use Computer Center and the 

Regional Network as of 1989 is given in Figure 4.23. Some of their long range plans 

for expansion up to 1990 included: 
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• To include in the Collective Use Computer Center (VTsKP) new computers, in

cluding 2 ES-1066 systems and 1 El'brus-2 system. 

• Creation of new peripheral processing centers in institutes and organizations of the 

SOANSSSR 

• development of resources of the high-speed computers and peripheral centers (through

put, memory, terminal equipment) 

• create control-measurement complex of the network 

• create VTsKP in filials of the SOANSSSR, development of their basis of the re

gional computer subnetwork Sibir' of Akademset' 

• provide for link of the VTsKP and the Sibir' subnetwork with other regional sub

networks of Akademset', with foreign networks 

• development and create on basis of means of VTsKP and Sibir' applications infor

mation computer systems of various types. 

• form and introduce problem oriented complexes and processing centers as part of 

the VTsKP. 

4.8.3 Out-of-country Links 

During the late 1980s, it was not exactly clear what links existed between the Soviet 

Union and Western Europe, but several high-profile links were mentioned frequently. 

These are listed in Figure 4.24. 



Number 
3 
I 
2 
I 
13 
19 
150 

Type 
BESM-6 
ES-1055 
ES-1061 
EI'brus-1 

Use 
general purpose, debugging, running tasks 
information systems, databases, MIS 
general purpose, debugging, running tasks 
experimental mode 
Peripheral processing centers using SM-2, SM-4, Elektronika 100-25 
nodes in the data transmission system 
Total number of terminals 
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The Computer Center also includes peripheral computers such as the M-7000, SM-2, SM-4, Elektronika 
100-25, Elektronika-60, and the SM-1420. Terminals include the VDT-340, Elektronika 15IE0I3 
displays, DZM-ISO printers, DVK-2, DVK-3, and Elektronika-S5 PCs. 
The BESM-6 runs DISPAK OS, MONITOR-SO monitor system, KRAB dialog system, ARFA archive-file 
system, about 5000 module library of standard programs, 10 applications packages, SMOG and 
GRAFOR graphics packages, and INFOR information reference system using MODIS (bibliographic 
information of VINITI). 
The ES systems run OS 6.1 with KROSIDKP; SOB library management system; languages such as 
Fortran, Cobol, Pascal, Algol, PLII, LISP, Assembler; Applications packages: EISPAC, LINAL, 
PEDUCE-3, COMU; Graphics: SMOG, GRAF, RSE, FORT; information systems and databases: 
factographic database on molecular structures; bibliographic database using basic rules of scientific 
research work of SO AN SSSR; and the technical-economic database "Region." 

Figure 4.23: Configuration of the Akademgorodok Collective Use Computer Center 

Organization 
VNIIPAS 
SFMTNNIIPAS 
Radio AustriaNNIIPAS 
TeIenetNNIIPAS 

Link end points 
Moscow and Vienna (IIASA) 
Moscow and Long Island 
Moscow and Vienna 
Moscow and Helsinki 

Traffic 
terminal and multiplexer 
X.25 
X.25 
X.25 

Figure 4.24: Important Links from East to West 
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4.8.4 Travel Networks 

The civil aviation and civil rail industries had two of the best-developed, longest 

standing networks in the Soviet Union. At over 200 million passengers a year, these 

were often mentioned in current literature as the two organizations in the Soviet Union 

which had Union-wide integrated networks and databases.41 

The civil aviation industry was targeted in many publications for additional improvements

artificial intelligence, on-board data collection, and linear programming solutions for route 

planning were all mentioned-because of its acknowledged leadership role in actual ap

plications of computer systems, as opposed to the more common, and less useful, "ex

perimental" computer networks. Despite its advanced nature, the network cannot help 

the inevitable inefficiencies introduced by Soviet-style ticketing:42 

Sirena automates assignment and return of seats and sale of airline tickets, 
however, many operations remain manual. A sale through Sirena requires 
1.5 minutes. Composing the request, system response and ticket printing 
require a few seconds. But the cashier must consult a paper schedule for the 
flight number, and write the passenger's name, document number, etc., on 
the ticket. Sale of seats for institutions cannot be grouped for high-volume 
operation. The combination of manual and automated procedures leads to 
errors, particularly "freezing" unoccupied seats.43 

Sirena (later called Sirena-2, and also possibly called ASU-5) was described in 1967 

as "under development."(Zhozhikashvili, 1967), and appears to have come on-line in 1971 

41 Aeroflot is still the worlds' largest airline; in 1990, it carried more than three times as many passengers 
as its nearest competitor, United. 

42Short-lived Civil Aviation Minister Aleksandr Volkov attacked the network, rather than the real prob
lem, shortly after his appointment in 1987. Volkov was replaced in April, 1991 by Boris Yegorovich 
Panyukov. «RFEIRL, 1987; Pravda, 1991c)) 

430ur experience is that this is largely correct; although both computer-printed and hand-lettered tickets 
have been received in recent years, the hand-lettered ones substantially outnumber the computer-printed 
ones. One Soviet told us that tickets for foreigners are hand-printed because it is a more "personal" touch. 
In any case, the time to acquire a ticket on a recent trip was measured in hours. 
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or 1972. At that time, the M-3000 CPU was used as the main database host44
, with other 

M-series CPUs involved.(Anonymous, 1970); (Doncov, 1971); (Rudins, 1970b); (Amann 

et aI., 1977) The main goal of Sirena is ticket sales and reservations. The transmission 

network was based on 1200 bps telephone lines. The exact number of cities served by 

Sirena is unknown: in 1985, 40 were claimed; in 1988, 120; in 1989, 400.(Mosaic, 

1988d) 

In 1980, the replacement for Sirena was described «Lovskiy and Levin, 1980». The 

goal of this new network was to increase utilization and efficiency of the airplanes. A 

scheduling module, evidently not included in the original Sirena, was to be included. 

The new system was to be based on SM-2 computers at several large computer centers

Moscow was to have seven, most others four. 

In 1985, Sirena was described as using SM-2, SM-2M, ES-series, and M-403045 

systems (an M-4030 was mentioned in Rostov; the others aren't named) in a tele

processing network (rather than peer-to-peer communications).(Zhokhikashvili and Vish

nevskiy, 1985; Pestvenidze, 1985) Eight hosts, handling about 1000 terminals, were 

installed: Moscow, Leningrad, Kiev, Minsk, Riga, Rostov, Kuybyshev, and Sverdlovsk. 

The packet switches were Elektronika-60s. According to Giglaviy, who claims to have 

known both civilian and military network developers, the Sirena developers were of better 

quality than the military ones. (Mosaic, 1989a) 

Another civil aviation network, probably for operational data (rather than ticket sales) 

has also been described: "IVS GA," the Network for Civil Aviation. This network was 

to be based on ES and SM-2 host processors connected to SM-2 teleprocessing front 

ends, with communications running over the private Inter-Airport Telegraph Network of 

Civil Aviation ("MATS GA").(Stepanov, 1984) 

+tThe M-3000 is an IBM 360-series compatible system. 
45 Another IBM 360/370 clone. 
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One of the features of Sirena mentioned since 1987 is subscriber terminals in airports 

and ticket offices, where passengers can query which flights are available to any given 

destination. Although I have seen these terminals in several locations, only in the Spring 

of 1990 (in Simferopol') did we find any that worked. (Bychkov, 1987); (Anonymous, 

1988c); (Snyder et aI., 1990) 

Valeriy, a contact at TsEMI, discussed the end-user view of travel networks in the 

Soviet Union. He used an IBM PC and a 1200 bps modem to dial into an Aeroflot 

database and get information about flights and reservations. While this is a query-and

response system, he reported that it took an hour to get a reply to a query. The only 

alternative, though, was a trip to the Aeroflot office. (Mosaic, 1989c) 

The Ministry of the Railways was also one of the first network developers. Express 

(replaced in 1984 with Express-2) is the rail industry equivalent of Sirena, with "somewhat 

fewer cities." (Parshikov, 1984); (Mosaic, 1989j) (Mosaic, 1989a) The hardware chosen 

for Express is not known. In (Artemev, 1987), Express-2 and EKASIS are described as 

part of an automatic transport ticketing system. 
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4.9 Heterogeneous Networks 

In this section, heterogeneous wide area networks which contain SM-series minicom

puters are discussed. 

4.9.1 Akademset' 

The Akademset' computer network was the closest analog to the United States Internet 

in the Soviet Union. The following paragraphs discuss the history and architecture, 

hardware, and software of Akademset'. This information is drawn from a combination 

of research materials and on-site visits. (Mosaic, 1989p); (Mosaic, 1989g); (Mosaic, 

1989m); (Mosaic, 1989h); (Mosaic, 1989a); (Mosaic, 1988a); (Mosaic, 1988c); (Mosaic, 

1988f); (Mosaic, 1988h); (Snyder and McHenry, 1990) 

History and Architecture 

Akademset', the Computer Network of the Soviet Academy of Sciences, first came 

online in 1982. G.1. Marchuk, who was then chairman of GKNT, helped as an influen

tial sponsor. Akademset' is a long-haul network similar to the United States' Arpanet, 

connecting host systems via switching nodes. The low-level protocols used in Akadem

set' are based on CCITT Recommendation X.25. Higher level protocols in Akademset' 

support virtual terminals, limited types of file transfer, and remote job entry. These are 

not based directly on international standards, but may migrate in that direction some time 

soon. By 1985, Akademset' covered a triangle of Leningrad, Riga, and Moscow. In 

early 1989, Akademset' was broken into eight regional networks (see Figure 4.25) which 

connect to other, local networks in an area. In late 1989, there were plans to install a 
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satellite connection from Leningrad to Appetita (located near Murmansk), Sverdlovsk, 

and Khabarovsk. 

The expansion of Akademset' followed a principle of "reasoned sufficiency" (razum

naya dostatochnost') which means that they would not add nodes without first securing 

sufficient demand for them. This certainly contrasts with the growth philosophy of the 

US Arpanet. The Arpanet was installed where there was no existing demand for inter

organizational communications specifically to build up such communications. (Mosaic, 

1989m); (Mosaic, 1989g) 

Routing in Akademset' is based on fixed tables, which are regenerated approximately 

every six months. At each routing table update, about 50 new routes, probably repre

senting 50 new hosts, are added. Given the existing ratio of hosts to nodes, this probably 

means that an additional 10 switching nodes would be added to support these fifty hosts. 

In early 1989, Akademset' had about 50 switching nodes, and about 250 hosts. The topol

ogy of Akademset' switching nodes (early 1990) is given in Figure 4.25, and a closer 

look at the network in Latvia is in Figure 4.26 (these figures are taken from (Snyder and 

McHenry, 1990». 

Most of the republics had at least one node on Akademset'. Software and hardware 

development at IEVT in Riga attempted to expand the types of systems which can be 

connected; projects involved VAX, VAX clone systems, and Unix. It is likely that none 

of these were ever completed. (Mosaic, 1989m) 

During an October, 1988, visit, it was reported that the budget for Akademset' for 

the 1989 fiscal year is 1.5 million rubles. It is highly unlikely that this level of funding 

continued in 1990 and beyond. (Mosaic, 1988e) 
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IEEE 802.2, 802.3 LAN 

ES-I 045/4 I ES-I045/30 

~-----I SM 4114 

ES 7920 SM4/6 SM 1420 

rom provides no specific topology 

information on this network. It is likely that most, if not all, of the network is in Riga at 

IEVT facilities. 

Figure 4,26: Latvian Network Topology 
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Hardware 

The hardware used in Akademset' was developed under Yakubaitis, at IEVT in Riga. 

It consists of network microprocessor adapters (SMA) which connect to SM minicomput

ers (via a bus attachment) or ES mainframes (via a channel attachment). These adapters 

run the low-level protocols without interrupting the host; only application-level messages 

are sent to end-systems. The SMA is implemented using a K580 family microprocessor, 

and the software is loaded from the SM and ES hosts. Since the chip from the K580 

family is likely either an Intel 8080 clone or a Zilog Z80 SIO clone, the maximum speed 

of the SMA without hardware re-engineering is probably around 20,000 bits per second. 

The adapters are produced in a Moscow factory, either Energopribor or Teplopribor. (Mo

saic, 1989h) The architecture is straightforward. SM systems and ES systems connect 

to switching processors, either SM-1300 or SM-1403 systems. The switching processors 

can have up to 16 adapters in them. The SMA adapter is always between any two nodes; 

it supports the Akademset' protocols. See Figure 4.27 for an example configuration. 

The basic speed of backbone links in Akademset' was 2400 bps. There were some 

that are running speeds as high as 9600 bps, and some that were running at speeds as 

slow as 1200 bps. The latest version of the microprocessor adapter for Akademset' can 

support speeds up to 19,200 bps (although the modems available only go up to 9600 bps); 

a new version was developed for higher speed lines, but never appeared in production. 

Because the long distance lines in the Soviet Union were of such low quality, some 

lines were run just to support Akademset' .46 While the burden of doing this would 

normally fall to Minsvyazi, the Ministry of Communications, it appears that they did not 

strongly support Akademset'. Some contacts give this as a reason for its small size and 

46It's not clear whether all of these lines were run by Akademset' developer organizations, or whether 
some are special lines run by Minsvyazi. 
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Figure 4.27: Akademset' Configuration Example 
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low level of development. The links which support 9600 bps are over cable which was 

specially laid for this purpose, in a particular region. There are specific reports of this in 

Novosibirsk and Riga. 

In addition, it has been suggested that Minsvyazi will sometimes arbitrarily remove 

lines from the network, replacing them with lower-quality lines which effectively will 

not support transmissions. Until those lines can be replaced, the network is effectively 

down for all the users beyond that point. This effectively prevented the Soviets from 

selling the network as a backbone for foreign hosts. It also strongly discouraged any 

dependence on the network. 

Software 

Part of the telecommunications software in the SM systems is called "TISA." TISA 

implements the network access method47 and includes the applications which run on the 

network. TIS A is discussed more fully below. 

For ES-series mainframes, Akademset' software includes the network access method 

and the interfaces to applications, via BTAM. Some applications which Akademset' cur

rently supports are KAMA, POISK, SPY, and the database DISOD. (Mosaic, 1988f); 

(Pirogov and Ley tan, 1983); (Ley tan et aI., 1984) 

Work on Akademset' software continued at least until 1991 at VNIIPAS, IEVT, and 

at Tsentrprogrammsistem (Tsenprog). Some extensions worked on included compatibility 

software to mix SM-series minicomputers and ES-series mainframes for the purposes of 

file transfer; ISO transport protocols; and support of additional operating systems. (Mo

saic, 1988f); (Mosaic, 1989h); (Mosaic, 1989m); (Vushnyakov and Ponomarev, 1984). 

47This is roughly equivalent to the ISO layers physical (I). data link (2) and network (3). 
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Akademset' software was written partly in Assembler and partly in C. The SMA 

software was written in assembly language. 

TISA 

On the SM-4 and SM-1420 systems, TISA combines with the ADN-N and SMA 

network adapters to create communications networks. The SMA adapter is built using a 

K580 microprocessor. TISA has three parts: the operating system (OS/RV V2); an auto

mated programming system (APS); and the network interaction system (NIS). The APS 

software works with commonly available languages on OS/RV: PASCAL, FORTRAN, 

PLII, and C.(Leytan et aI., 1984) 

The Network Interaction System (NIS) includes the following groups of software: 

1. TISA manager, whose principle functions involve controlling resources and pro

grams, loading and initializing the system, completion of operation, system guid

ance for users, interactive functions with users, (including a training mode) and 

some specialized network functions. User training is stored instruction, with ex

planatory messages on all modes of operation and instructions used; instructions 

for working with the system can be examined from a terminal. 

2. Packages of the process interaction procedures (PIP) unit are intended for dialog 

between remote users, for exchanging files, for organizing interaction between spe

cialized systems, etc. SRV-SM and KAMA-SM implement interaction between 

TIS A users and the SRV and KAMA systems in ES-series mainframes connected 

to the network. In addition to the basic TSS and KAMA modes in ES computers, 

TISA users can create session protocols in the form of files, exchange data with 

reading and writing to and from files in SM computers, and create libraries of 
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instructions for maintaining dialog with remote systems. The KROS-SM applica

tion package enables TISA users to transmit set-up jobs from SM computers to the 

KROS systems program of ES computers for execution, and to obtain the results in 

an SM file. In the mode of network job execution in KROS, additional services for 

users are control of job execution in a remote computer with planning of resources, 

control of output of results, and information on job status in the network. 

3. The Network Access Method (SMD) package establishes logical connections over 

the transport channels it creates between application processes in different comput

ers in the network, guarantees delivery of data between processes (in full-duplex, 

half-duplex, or simplex mode), and terminates sessions. SMD operates via one 

physical channel connected to the transport network, through which several logical 

channels are organized (their number is specified in generating TISA). Not more 

than 20 transport channels can be simultaneously created for an SM-4 with full 

memory capacity. 

4. The NMA software control package is intended for supporting NMA on an SM-4 

under OS RV, and includes: the loaded NMA software, which implements a layer

to-protocol; a driver for supporting NMA under OS RV, a loading and initializing 

program for the loaded NMA software; support programs for interaction between 

SM software and the loaded NMA software; and a package for testing, debugging, 

and tuning the NMA software. 

5. An ADN-N support package in network mode, which incorporates a driver and 

software to implement a layer-to-Iayer protocol. 

6. The generation package (SYSGEN) is intended for configuring both individual 

components and the system as a whole for specific conditions of use. The gener

ation process includes generation of the basic OS and generation of the network 

._----- - _._._--_ ... 
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software of TISA. This SYSGEN process appears to be standard RSX-l1-style 

SYSGEN: hardware specific, configuration specific, etc. 

7. The application programming interface of TISA contains a set of service and de

bugging facilities, a set of interface modules, and a set of libraries for development 

of the software. 

Applications and Usage 

Akademset' was never a very reliable network. At GOSPLAN in Latvia, they claimed 

that the network would break down two or three times each hour. Reliability problems 

came at two levels: the domestically produced switching processors were unreliable, 

and the communications lines themselves were a weak link. Strangely, the network 

was brought up and taken down based on the user needs. One could not simply "use" 

Akademset'; a time slot must have been reserved to make sure that the local link is up. 

(Mosaic, 1989g) 

Part of this is because of the structure of the long lines: Communications were paid 

for by the hour, rather than dedicated (even though the equipment is always there). They 

were "on an honor system" not to use the lines beyond the time they have paid for. 

Akademset' started declining as early as 1989; its growth slowed dramatically then. 

There were two likely reasons for this. The first is that Akademset' was put onto a self

sufficiency budget, like many parts of the rest of the Soviet Union. When each institute 

was being asked to cut costs, networks like Akademset', which have an impossible

to-quantify benefit, were the first to get cut. Commenting on the decentralization of 

management during that time, a source suggested that the need to transfer information 

up and down simply went away: "why have a network at all?" 
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Akademset' may have been the closest thing the Soviet Union had to a public data 

network, but the Soviets were unsure about using it for that: 1989 was the first year that 

excess capacity was sold to non-academic enterprises. 

A second reason for the decline may be that Akademset' failed to provide information 

and computing resources that it promised its users. One user compared Akademset' to 

the Loch Ness monster: "It's big, and no one has ever seen it." Another said that "it's 

just blowing in the wind." The technology existed, potential users agree, but no one 

used it because there were few databases available, and few institutes had anything to 

say to each other. Akademset' was described as a pripiska, a Soviet term meaning an 

exaggeration of reported numbers. (Mosaic, 19890; (Mosaic, 1989c) 

Chereshkin, of VNIISI, had an interesting viewpoint: (Mosaic, 1988i) 

Interviewer: 

Do you have access to Akademset'? 

C hereshkin : 

That's a good question. There are nodes of the network at INION, VNIISI, 
VNIIPAS. But there are certain difficulties. 

Interviewer: 

What kind of difficulties? 

C hereshkin : 

For the time being, there is nothing to which to connect. 

The comments of a Siberian user are also instructive: 

In Moscow, they are living and breathing and using (Akademset'). But those 
regions such as Siberia, Ural, and the Far East are not making good use of it. 
It's okay to have the lights flash and to give a demonstration, but it just hasn't 



gotten to the point of having a regular working regime. There's the quality of 
the hardware, the extent of distribution of hardware, the amount, and perhaps 
more importantly, the applications systems are stilI not ready to be used in 
a network. Well, let's take the database at INION for example, it has just 
recently come on. It's not a matter of whether or not there is any data there-I 
think there is sufficient material. It's the organizational problems that are key: 
payment, scheduling users, access, scheduling operations (dispetcherizatsiya) 
- these are not yet worked out. Even (the cost of usage) is unsettled. We 
are negotiating about all that ... on our first contract. It seems that (usage 
costs) may be one of the main questions that the developers of Akademset' 
are now concerned with. (Mosaic, 1988a) 
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As an example of the decline, consider the Leningrad regional network of Akadem

set'. There were 52 institutes directly connected and over 100 organizations that use 

Akademset' in the Leningrad region. It is not known whether those connections were 

true computer-to-computer links, terminal links, or RJE-type links. In 1989, this region 

had 1500 user accounts for access to the local computer center. Two years previously, 

there were almost 3000 user accounts at the same computer center. 

One of the central institutes involved in Akademset', VNIIPAS, has access to Western 

networks, and through a gateway in Moscow, it is possible to reach these Western nets 

through Akademset'. However, this was limited to two hours per week and required 24 

hours notice. Nevertheless, this was the most popular service available through Akadem-

set' . 

4.9.2 Other Networks 

While Akademset' was the geographically largest research network in the Soviet 

Union, there were many smaller special purpose networks available. One good example 

would be Dubna, the international institute for nuclear research, which still has a substan

tial network joining on-site mainframe systems from East and West with over a hundred 
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terminals. (Mosaic, 1989p); (Snyder and Stapleton, 1988) 

At the Research Institute of Automated Systems for Planning and Control in Con

struction (NIIASS), a network was built to link area institutions in the late I 970s. This 

network, still in place in the late 1980s, covers 10 cities in the Ukraine, and is based on 

ES-series mainframes, serving between 100 and 200 people. As a terminal network to the 

main computer center, it is not interactive. Data are prepared locally using 8 and 16 bit 

computer systems, and then transmitted RJE-style to the main computer centers. Results 

are either sent back over the same network, or returned via more traditional media: tape, 

listings, or plots. (Mosaic, 1989i) 

Vainberg reports that the customs bureau also has a network. (Mosaic, 1989f) 

There are also examples of republic-level networks during the same time period. 

In the Ukraine, for example, it has been reported that there are several republic-level 

networks. In Latvia, it was reported that a republic-wide ASU was under development, 

designed by Robert Somms. This RASU was to have an integral network, running over 

4800 bps lines. A newer source reports that the network is a sham-its organization fell 

apart, and it exists on paper only. (Mosaic, 19890); (Mosaic, 1989g); (Mirman, 1988) 

Siberian Network for Geology 

This network was mentioned in passing during the talk by a representative of the 

Siberian Department of the Academy of Sciences at the Suzdal conference. The Geosys

tern information network encompasses 30 departments, and many organizations, including 

the Siberian Department of AN SSSR. It does ecological monitoring in the Baikal zone, 

and modeling of consequences. We were also told that there is a state program to create 

an All-Union system of earthquake warning under Goskompriroda.(Mosaic, 1989b) 
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Kiev City Government Network 

In the city of Kiev, certain of the utilities, such as power/energy, water/sewer, and 

transport had "semi-automated" network links to share data. The city itself has a net

work for management and control of products and services. Their hardware base consists 

of three computer complexes, based on ES-series mainframe computers: one with 2 

ES-l 061 s, one with 2 ES-I045s, and one with a single ES-I036. The dual processor 

sites were designed for hot-backup purposes, and are networked together. The ES-I036 

wasn't part of this network because communications lines across the river are not avail

able. There was also an experimental distributed database project, under Stogniy, General 

Director of the Scientific Industrial Complex "Gorsistemotechnika", running on the same 

network. The Academy of Sciences participated as well, led by Victor Volkovich. (Mo

saic, 19890) 

The Kiev network only supported about 100 terminals in 1989, of which most were 

"receive only." There were ten terminals which could be used interactively, and sixteen 

at Gorsistemotekhnika. The "receive only" nodes operate as follows: each day a prede

termined set of information is downloaded to a local storage device. This device then 

permits the information to be displayed as a series of screens. In looking at this network, 

I saw daily data for things such as milk and meat shipments and whether or not the 

buses were running on time. Exceptional (out of range) values or plan under-fulfillment 

were in red. Nevertheless it would be very difficult to flip through 100 screens to find 

everyplace where something was going wrong. From an MIS point of view the design 

was extremely inflexible. 

The Kiev city government planed to expand to a 12-site communications network in 

the 1991 time frame. 
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No. Nome Where Produced Rererence Systems Linked 
I ECN (Expcr. IEVT. Riga (Yakuhaitis am) Pimgov. 191'11) ES series. SM series 

Computer Net) (Yakuhios) (Yakuhaylis. 1980) Wang. Iskra. others 
OSKS (Yakuhayli,. 1985h) via X.25 and BTAM 

(Yakuhayli,. 1985a) 
(YakuhaYli,. 1982) 

(unknown) Bulgaria (Papukchiycv cl al .. 19K I) ES systems 

ASOIGIS and (unknown) (Gorin ct al .. 19M2) ES·1040. ES·1lt55. SM·2. 
SOPGI ES·I033 - 2 ,ite, 
SPP lAC. Bratislava. (Chuvanec and Pronay. 19KI) (unknnwn) 

Czechoslovakia 
ATLAS Central Institute (Lindemann ct a!.. 1979) ES·I().IO. ES·1lt55. R 421M) 
(Ea.'i! Gennany) Isotope and R 4201. CAMAC. 

Radiation Rm::h SM·3. SM·4 
Cl.cch PlT C7.cchoslnvakia (Pulman. 19M3) Any HDLC 

(ES mentioned) 
Moscow Savings Muscow (Butrimcnko and Schcstycn. 19M3) I ES·I055 and 
Bank 2 SM·4s 
(GTSK·Mnscnw) 
Network I Bulgaria (Alck,iycva. 198 I) ES·1lt22 via IZOT·45IK)S 

channel at 3{X) khps 
(unknown) IEVT. LaSSR (Pimgllv cl al.. 19M2) SM·.j and ES 

Acad of Sci using X.25 
10 (unknown) IEVf. U!huanian (Anonymou.'i. 19K4b) ESt SM. Transdata 

Acad uf Sci 8152. Wang 221Kl 
II (unknown) FlAN (Barinov and Zuhov, 19K4) SM·3. SM·4. PDP· I I 

Elektrunika-6(), NT. 
Elcktrunika·I(KVI6.125 

12 (unknown) Inst. of Atmospheric (Protasov et al .. 1984) (unknown) 
Optics, Tomsk 

13 T,KP (unknown) (Bluma cl al .. 19K3) (not mentioned) 

Figure 4.28: Packet Switched and Teleprocessing Networks (part I) 

4.9.3 Packet-Switched Networks 

The Soviets have many examples of packet-switched networks, usually based on 

switches created from SMA systems. Akademset' is an example of this. The hardware 

used in Akademset' is probably also used in many of the packet switched networks. 

Rather than go into tremendous detail on each of the reports of these networks, they are 

summarized in Figures 4.28 and 4.29. 
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No. Switches Usage and Comments 
I 2 SM-4 ES are processors, terminals 

are on SMs. 
Email, etc., added later 

2 3 SMA, ES linked to SM using 
SM-8507 synch IZOT 4500S, 
(2.4-9.6 kbps) IZOT 8501 SIES-8371 

3 (unknown) Ministry of Petroleum Industry 
using for well data logging 

4 SM-3 Datagram-based system 
model 20 and 10 plus PADs. 

5 MPD-4 Used for laboratory automation and 
multiplexer experiment control. 

6 SM-3/20, SM-4120 Claim 750 nodes in CZ, with 50 
switches at 2400 & 25 at 4800. 

7 none mentioned Handles 3000 on-line terminals for 
1200 bps lines 8 million accounts; 32 regional centers 

8 SM-4 plus SM-8507 Uses ESTEL software; ES has 
synch at 9600 bps 64 terminals; SM has 16 

9 SM-3 and SM-4 using OS RV in switches, 
16 Kbytes of SW 4 current users. 

10 (none mentioned) Database searches 
TISA PADs POISK, KAMA, OKA 

II Probably PDP-II Includes hand-loaded machine code! 
or even VAX 
(no clear answer) 

12 SM-4 System for computerized 
atmospheric optical research 

13 SMA plus Based on CCITT X.25, runs 
SMA hardware OS KS 3.1 (?) 

Figure 4.29: Packet Switched and Teleprocessing Networks (part 2) 
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Chapter 5 

Overview of Adoption Factors, 1990 and Beyond 

5.1 Introduction 

All true histories contain instruction; though, in some, 
the treasure may be hard to find, and when found, so 

trivial in quantity that the dry, shriveled kernel 
scarcely compensates for the trouble of cracking the nut. 

- Agnes Grey (Anne Bronte, 1847) 

Understanding how networks will be absorbed by an organization means understand

ing the factors which accelerate and obstruct the process. By looking at the largest picture 

possible-the web-we can focus on important factors in this absorption. The model we 

will use focuses on five different areas, as shown in Figure 5.1. 

The following sections will explore this model and its application in the republics of 

the former Soviet Union. For each section, a summary of the data provided in Chapters 

3 and 4 (Absorption prior to 1990) will be provided, showing how the Soviet Union's 

absorption of computer networks was adversely affected by these factors. Then, we will 



Factor 
Infrastructure, 
National and 
Organizational 
Environment 

Support 

Applications 

Technology 

Affect on networking 
Infrastructure must include systems to install 
networks on, power to run them, and communications 
lines to build inter-building networks. 
The political and organizational environment must 
foster use of network technologies such as distributed 
databases, distributed control of systems, electronic 
mail and conferencing, and information transfer. 
People and organizations must be available to support 
the use of networks. Related to infrastructure, the 
support implies that there is local know-how to install. 
maintain, and expand networks and network applications. 
Applications must exist for networking technology. The 
applications which organizations need must be available 
for any absorption to occur. 
The technology must fit within the environment. 
Technology which is too advanced, or too retarded, 
will impede absorption. Networking hardware and software 
must also be accessible to those who would want it, and 
must be cost-effective enough to be attractive to 
organizations. 

Figure 5.1: Factors which affect absorption of networks 
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discuss changes in the CIS which affect how each factor governs the absorption and 

dissemination of computer networking technology. 

5.2 Infrastructure 

In the Soviet Union, there were substantial infrastructure problems related to the 

absorption of computer networks. A general shortage of systems made it difficult to build 

networks. CEMA-manufactured mainframes and minicomputers were in short supply, had 

substantial reliability problems, and came in configurations which made expansion for 

network applications difficult. Western-manufactured systems were available, but only 

for a very small number of organizations, as acquisition of these systems either required: 
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• A circumvention of the CoCom restrictions on export of minicomputers and main

frames; or 

• A laborious, time-consuming, and intrusive application for permission to export 

systems to restricted countries. 

Personal computers were also not widely available. CEMA-manufactured systems 

had a reputation for poor quality control and reliability, while Western and Asian systems 

were very expensive and difficult to acquire. The quality and availability of systems 

has increased since the mid-1980s, but the number of systems in the USSR was a small 

fraction of those in Western Europe and the United States. (Stapleton, 1988) 

Even where the necessary organizational hardware infrastructure was sufficient, users 

were often stymied in their attempts to build computer networks. The low quality of 

communications lines in the Soviet telephone system was a major stumbling block. Worse 

yet, the Ministry of Communications was unenthusiastic about providing leased data lines, 

offering multi-month (and even multi-year) waits for installation. Although the stated 

policy of the government was to support inter-enterprise communications, the economic 

incentives provided by the Ministry of Communications strongly discouraged use of data 

communications facilities. 

5.3 Environment 

In the Soviet Union, political and organization environments impeded both installation 

and use of networks. As the state commanded enterprises to generate larger and larger 

amounts of goods, managers worked around the system to open supply lines, change dis

tribution networks, and attempt to fulfill their Five Year Plan goals. In this environment, 
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there was little or no incentive for accurate record keeping, and a strong disincentive to 

allow the state full access to production and supply records. 

Because the command economy shielded enterprises from most competitive pressures, 

the forces which pushed free-market enterprises towards computerization and, ultimately, 

intra- and inter-organizational networks were greatly attenuated. In an environment where 

a personal computer costs ten years' wages, there was little-if any---cost-benefit to 

automation. 

The Soviet security mindset also acted to impede computerization and networks. 

Access to photocopy machines and printers was strongly controlled, and there were 

official prohibitions against use of the telephone network for facsimile or data traffic. 

The dominance of the state security organs in the Soviet Union meant that legitimate 

organizations would not install computer networks, and felt assured that the existing 

networks were closely monitored by the state. 

The transition of computers and computer networks from tools of the technological 

elite into general purpose productivity tools requires additional environmental changes: 

the attitude and skill sets of workers must complement use of computer systems. Many 

skills and attitudes need slow adjustment over time to support this need. Some, such as 

simple typing skills, may keep all but the most enthusiastic older manager from using 

computer information systems. Others, such as seeing a "computer on my desk" as a 

symbol of prestige, even if the computer remains unused, may be simpler to change. 
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5.4 Support 

Lack of trained personnei to manage and support networks is a significant impediment 

to real use of networks. Simple PC-based applications packages (such as spreadsheets, 

databases, and word processing) can often be end-user supported through self-training, 

peer-training, and judicious consultation of manuals. Building networks involves an order 

of magnitude (or more!) additional knowledge. Even simple applications, such as the 

storage and printer resource sharing provided by MS-DOS applications such as Novell's 

Netware, may be out of the reach of untrained users. 

This problem was particularly compounded by the software acquisition strategy used 

in the Soviet Union: piracy. A set of Netware manuals is several thousand pages long; 

most Netware copies were acquired without the accompanying documentation. The short

age of photocopy facilities in the Soviet Union exacerbated this problem as well. Even 

when Soviet enterprises purchased copies of their software, support from the predomi

nantly United States-originated software vendor was hampered by language, time zone, 

and telephone system barriers. 

The Soviet Union's hardware and software development industries included institutes 

which were part of the Academy of Sciences. This was one factor which lead to a strong 

emphasis on training in the use of computer systems. However, we were unable to discern 

ways in which this training had been instrumental in support of computer networks. It 

is likely that few training classes were offered by schools in the Soviet Union. 
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5.5 Applications 

Computer networks are an example of an "enabling" technology. A network with no 

applications is completely useless; network applications without an underlying network 

equally so. As we saw in the fall of Akademset', a network with no reason to use it soon 

collapses. Primitive services of local area networks, such as storage and print sharing, 

do push installation of computer networks. The addition of electronic mail, distributed 

applications, and resource and information sharing, however, is what pushes networks 

from "nice to have" into the realm of strategic and tactical information resources. 

Although the lack of network applications has retarded growth and acceptance of large 

computer networks in organizations world-wide, it has been especially acute in the Soviet 

Union. The lack of support for non-Roman alphabets (such as Cyrillic) is only now being 

addressed by major software and hardware manufacturers. True international versions of 

software have also been slow in coming, largely because of the English-centric nature of 

most software vendors. 

While the Soviets made enormous strides in ad-hoc "russification" of popular Western 

software packages, this focused on the most popular of the MS-DOS applications: word 

processors, spreadsheets, and database packages. In addition, the nature of these modi

fications made them fault-prone, non-standard (even across other russified applications), 

and kept the Soviets behind the most advanced functionality these applications had to 

offer. It had an additional down-side: channeling the Soviet market to a small number 

of localized applications, rather than opening up the entire world of personal computing 

to the growing user base. 
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5.6 Technology 

Networks require the latest and most powerful computing systems available. As the 

network software takes on more and more functions of a distributed system, the power 

required-memory, CPU cycles, and disk storage-increases dramatically. For example, 

it is not unusual for networks based on IBM's SNA protocol suite to have front-end 

processors for communications which are more powerful than the central processing 

units (CPUs) they serve. With CEMA-manufactured hardware both in short supply and 

several years out of date, the installation of networks in the Soviet Union was held back 

by lack of equipment making use of current technology. 

This situation was exacerbated by the low quality of the Soviet telephone system. 

Standard modem technologies, such as CCITT V.22 and V.22bis or Bell 212A and 

103/113, simply could not be used over the PSTN. As Western digital signal proces

sor (DSP) technology, error-detection and error-correction protocols, and more robust 

systems have been developed, the ability to communicate over Soviet telephone lines has 

increased sharply. However, communications technologies have, historically, been the 

last ones to be decontrolled for general export licenses. The lack of indigenous versions 

of these high-technology modems has been a strong stumbling block to installation of 

inter-building networks. 

In this section, we distinguish between "accessibility" concerns (who has PCs, main

frames, etc.) and "technology" concerns (will the equipment do the job). A quick 

summary of the retarding elements is given in Figure 5.2. 



Technology 
CPU 
Memory 
Disk 
Packet 
Switches 
Modems 

EffecUProblem 
CPUs under-powered for network applications 
Insufficient memory to handle multi-tasking 
Unable to provide space for application data 
Technology out of reach of Soviet 
manufacturing 
DSP and protocol technology out of reach of 
Soviet manufacturing 

Figure 5.2: Technology which retarded networking in USSR 
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Infrastructure 

6.1 Introduction 
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I warn you that what you're starting to read 
is full of loose ends 

and unanswered questions. 
- Invasion of the Body Snatchers (Jack Finney, 1955) 

In the Soviet Union, there were substantial infrastructure problems related to the 

absorption of computer networks. A general shortage of systems made it difficult to build 

networks. CEMA-manufactured mainframes and minicomputers were in short supply, had 

substantial reliability problems, and came in configurations which made expansion for 

network applications difficult. Western-manufactured systems were available, but only 

for a very small number of organizations, as acquisition of these systems either required: 

• A circumvention of the CoCom restrictions on export of minicomputers and main

frames; or 
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• A laborious, time-consuming, and intrusive application for permission to export 

systems to restricted countries. 

Personal computers were also not widely available. CEMA-manufactured systems 

had a reputation for poor quality control and reliability, while Western and Asian systems 

were very expensive and difficult to acquire. The quality and availability of systems 

has increased since the mid-1980s, but the number of systems in the USSR was a small 

fraction of those in Western Europe and the United States. (Stapleton, 1988) 

Even where the necessary organizational hardware infrastructure was sufficient, users 

were often stymied in their attempts to build computer networks. The low quality of 

communications lines in the Soviet telephone system was a major stumbling block. Worse 

yet, the Ministry of Communications was unenthusiastic about providing leased data lines, 

offering multi-month (and even multi-year) waits for installation. Although the stated 

policy of the government was to support inter-enterprise communications, the economic 

incentives provided by the Ministry of Communications strongly discouraged use of data 

communications facilities. 

In this chapter, changes in the infrastructure in the former Soviet republics are ex

amined. These changes include additions to the transmission plant, in the form of cop

per, fiber, long distance, cellular, and satellite installations; manufacturing infrastructure, 

mostly due to foreign investment and joint ventures; and a very large number of internal 

networks aimed at commercial, educational, hobbyist, and governmental applications. 
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6.2 Cellular Technology 

Cellular telephone technology in the United States dates from the first installation 

of a customer-accessible system in October, 1983. As an industry, it has figuratively 

exploded. In 1985, there were 203,600 subscribers. By June, 1990, 4.4 million. At the 

end of 1990, five million people in the United .States paid $ 4,000,000,000 for cellular 

telephone services. With a capital investment of over $ 5 billion in over 5,000 cell 

sites covering 75% of the US population, cellular carriers are aggressively pushing this 

technology. (Earle, 1991) (Abernathy, 1991) 

Originally, cellular telephone systems were based on analog transmission, and this 

is still the dominant transmission technology. These systems are slowly being replaced 

with digital cellular systems. 

Analog cellular telephone standards and systems are not the same in every country. In 

the United States and many other countries, I AMPS (Advanced Mobile Phone Service), 

developed by AT&T, is used. AMPS assigns 30 kHz of bandwidth per voice channel. 2 

In the Nordic countries, NMT is used. Most of the rest of Europe uses TACS. In Japan, 

the cellular standard is called J-TACS (only subtly different, yet completely incompatible, 

with TACS).(Linneweh, 1992) 

Digital is a logical next-step from analog systems, mostly from a capacity planning 

and technology point of view. Unlike the transition from analog to digital in the consumer 

audio arena, digital cellular telephones are not projected to see any significant improve-

I American Samoa. Antigua. Argentina. Australia. Bahamas. Bangladesh. Bermuda. Brazil. British Vir
gin Islands. Brunei. Canada. Cayman Islands, Chile, Costa Rica, Dominican Republic, Gabon, Grenada. 
Guatemala, Indonesia, Israel, Jamaica. Mexico, Netherlands Antilles. New Zealand, Pakistan. Paraguay, 
Peru. Philippines. St. Kitts & Nevis. St. Lucia, South Korea, Taiwan, Thailand, Uruguay, Venezuela, and 
Zaire all use AMPS. Hong Kong has both AMPS and TACS.(Covert, 1992) 

2Readers interested in the technical details of cellular implementation in the United States should refer 
to EIAffIA 553 (1989). available from Global Engineering Documents (amongst other places) at 800-624-
3974. 
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ment in audio quality.(Meier, 1992) Although some capacity increase can be achieved 

by installing additional smaller analog cells, there are practical limits to how small a 

cell can be. (Segal, 1990) (Ahlenius, 1990) As the cellular systems become more and 

more crowded, digital provides a way to pack more subscribers into the same amount 

of bandwidth. (King, 1990) Digital cellular also provides for the introduction of digital 

services. 

Unfortunately for consumers, there are multiple standards for digital cellular systems. 

Three digital technologies have been proposed, with attendant argument, debate, and 

lobbying: 

DAMPS (Digital AMPS, also known as IS-54 and TDMA, Time Division Multiple 

Access) uses QPSK multiplexing. This proposal divides the existing 30kHz radio 

channels into six time slots, yielding three equivalent voice channels. Proponents of 

this proposal say this will offer 3.7 times the capacity of existing analog systems in 

the same bandwidth. (Declerck, 1992); (Meier, 1992); (Ibbotson, 1992) E-TDMA, 

a second-generation TDMA system, is what Hughes, Inc, is installing in Tatarstan. 

NAMPS ,Narrowband AMPS, is a proposal from Motorola, Inc (Phoenix, AZ) which is 

a "digitally enhanced" analog system. It increases capacity by using 10kHz radio 

channels (instead of the 30 kHz channels used by AMPS) with existing analog 

technology, and a claim of little loss of voice quality. It also has a digital sub-audio 

channel which allows data to be sent to the mobile. This technology is intended 

as a bridge between an analog and digital system. (Meier, 1992); (Ibbotson, 1992) 

CDMA (Code Division Multiple Access) is a proprietary system being proposed by 

Qualcomm (San Diego, CA). CDMA is a spread-spectrum technology which calls 

for a channel bandwidth of 1.25 MHz.3 The entire bandwidth is re-used in every 

3Readers interested in CDMA details should consult (Qualcomm, 1992). 
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cell site, and is shared by a number of customers with different codes. Proponents 

say it will offer a 20X capacity increase. (Ibbotson, 1992) 

Of these three, DAMPS will likely be adopted in the North America. In Europe, 

GSM (which either stands for Groupe Speciale Mobile, the committee which designed 

it, or Global System Mobile, depending on the phase of the moon) is an evolving pan

European digital cellular system. GSM uses GMSK multiplexing to share a single channel 

with eight users on a time-division multiplex basis. GSM channels are 200 kHz wide. 

(Olavi, 1990) (Declerck, 1992) European GSM is based on the same TDMA technology 

as DAMPS. 

6.2.1 Cellular Technology in the former Soviet Republics 

Cellular telephone technology is booming, both in the former Soviet republics and in 

the rest of Eastern Europe. Official ITU estimates are that there are between I and 12 

telephone lines for every 100 people in the former Soviet republics, contrasting sharply 

to I in 2 in the United States. (des Telecommunications, 1989); (Gold, 1992c) The 

traditional solution-simply slapping in whole new exchanges-is simply not affordable. 

In an environment where telephone lines are both noisy and scarce, cellular technology 

provides a way to add telecommunications access in a hurry to anxious subscribers. 

In July, 1992, Williamson et al. estimated that there were several thousand cellular 

subscribers in Eastern and Central European markets (including the former Soviet Union), 

with 300,000 cellular subscribers to be on-line by 1995.(Williamson et aI., 1992) 

Cellular deals are coming fast and furious in the former Soviet republics: 

Minsk CommStruct International Byelorussia BV (a subsidiary of the Netherlands com

pany CommStruct International) and the Belorussian PTT (MINSVYAZIBESSR, 
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Ministry of Communications of the Belorussian SSR) began service in Minsk in 

1991 for a startup group of 4,000 customers, with system capacity of 200,000. 

(Dyson, 1991b); (lnterf!o, 1991q) 

Tashkent Nokia finished installing a MNT-450 (450 MHz) cellular system in the Uzbek 

capital city as part of the Uzdunrobita joint venture in Fall, 1992. Uzdunrobita is 

made up of the Uzbekistan Ministry of Communications, Nokia, and the Interna

tional Communications Group (Los Angeles, CA). (Newsbytes 1009, 1992b) 

Tatarstan Hughes (a subsidiary of General Motors Corporation) sold a cellular com

munications system to Tatarstan4 Hughes' GMH 2000R is a digital cellular system 

using a frequency allocation technique called Extended-TDMA. E-TDMA uses dig-

itally compressed voice to permit lines to carry more transmissions than standard 

digital technology. About 11 base stations and switching systems are included to 

serve 8 major cities with a $48 million price tag. Hughes is supposed to deliver 

47,500 phones to homes and businesses, and 2,500 mobile phones for use in cars. 

(Blankenhorn, 1992c); (Cole, 1992) 

Ukraine Deutsche Bundespost Telecom (DBT) of Germany, Telekom Denmark and Tele

com Nederlande have set up a joint venture in the Ukraine to install old-technology 

(probably 450 MHz) cellular phone networks: "DBT claims its analogue cellular 

network makes good sense for the Ukraine as it allows rapid deployment of phones 

in the region without the expense of land lines. Even better for DBT is the fact 

that the analogue cellular equipment is rapidly becoming outdated in the West, as 

mobile phone users migrate to digital cellular." (Gold, 1992c) 

St. Petersburg Cellular service in St. Petersburg was the first in the former Soviet re-

4The Tatar autonomous Soviet Socialist Republic, Tatarstan, is in the Eastern part of Russia at the bend 
of the Middle Volga. Tatarstan is 36,255 square miles in size with a 1970 population of 3,436,000. Kazan 
is the capital.(Stevenson, 1988) 
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publics, beginning in September, 1991. (Lawton, 1992c) An analog telephone 

system was installed through a joint venture of 40% US West (Denver, CO), 

55% Leningrad City Telephone Network Production Association (LCNA) and 5% 

Leningrad Station of Technical Radio Control (LSTC). The initial capacity of the 

system was 3,000 users with total possible capacity of 50,000 users. This small 

number of subscribers is due to frequency limitations; if and when the LSTC 

releases additional frequencies, that number could be increased. (Interfto, 1990) 

(Dyson, 1991 b) 

Rural Areas The market here is much less affluent, and more expensive to support. 

Nevertheless, Vimpel (also transliterated as Vympel), a consortium of former mili

tary manufacturers registered in Russia, Ukraine, and Byelorussia with somewhere 

between 50,000 and 80,000 employees,5 has made deals with Cellular Inc (En

glewood, CO) and Plexsys International (Quincy, IL) to install cellular systems in 

rural Russia. (lnterfto, 1991b); (Interfto, 1992); (Newsbytes0522, 1992b); (News

bytes 1111, 1992) It is not known if any of these installations have been completed. 

Baltics No details on the systems in the Baltics are available, although several sources 

have mentioned the existence of such systems in passing, e.g., "The cellular network 

is based around the NMT analog cellular phone system, which is already in use in 

several Nordic countries, as well as some Baltic states." (Gold, 1992b) 

Moscow Moscow has at least two, and possibly three, analog cellular carriers. Moscow 

Cellular Corporation is a joint venture with general partners which seem to vary 

from day-to-day. Most commonly mentioned are US West (Denver, CO), the 

Moscow City Telephone Network (MGTS, sometimes referred to as Minsvyazi in 

older references), the Fyodorov Eye Microsurgery Institute, and Millicom Interna-

5Source estimates differ Wildly. 
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tional CeIlular (New York, NY).(Interfio, 1991 f); (Hofheinz, 1991) In (Carnevale, 

1991), the ownership percentages are given as US West, 22%, MiIlicom 20%, Fy

odorov 8%, and MGTS 50%. Moscow CeIlular's service to Moscow began testing 

in December, 1991, with full service available in March, 1992.6 (Lawton, 1992b); 

(Lawton, 1992c); (NewsbytesI220, 1991b) The equipment Moscow Cellular uses 

is an Ericsson (Stockholm, Sweden) NMT 450 analog network. (Gold, 1 992b) 

The other system is operated by AMT (acronym expansion unknown). At least 

three of the partners of AMT are the Moscow City Telephone Network (MGTS), 

Nokia (Helsinki, Finland), and Belle Mead.7 (Interfio, 1990); (Newsbytes0305, 

1992); (Pavlov, 1990); (Stirba, 1991); (Interfio, 1991g); (Anonymous, 1990d) 

The competition seems to have done some good for the customer. While the 

original pricing for Moscow Cellular in December, 1991 included a US$ 1000 

startup charge, a US$ 50 monthly fee, and a US$ 0.50 per minute usage charge 

(NewsbytesI220, 1991b), AMT's pricing in March, 1992 had a US$ 300 startup 

charge, a US$ 50 monthly fee, and lowered per minute usage charges: "local calls 

have faIlen from US$ 0.90 to US$ 0.70 per minute." (Newsbytes0305, 1992) 

As always, the Soviet-style conspiracy mentality is present. In the analog world, for 

example, Vimpel (one of the Soviet organizations attempting to set up its own cellular 

network) claimed that Moscow Cellular received only a "limited" license for internal use 

by the Fyodorov Eye Institute which did not all ow them to offer public services. MCC 

refused comment. (Newsbytes 1220, 1991 b) 

6The later date is likely to be accurate, and even a little ambitious. As late as May, 1992, US West was 
experiencing problems with routing of cellular calls to the new 095 city code for MCC. (Robson, 1992) 

7Belle Mead is headed by Soviet emigre Gregory K. Chusid of Ridgewood, N.J., and Richard Ginsberg, 
president of Belle Mead Telephone, a radio common carrier based in central New Jersey. Chusid is a 
telephone engineer and president of International Joint Ventures Inc. (US). He emigrated from the Soviet 
Union about 25 years ago. 
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In the world of digital cellular telephony, conspiracy theory and mudslinging politics 

run rampant. Although none of the systems advertise more than a few thousand users, 

planning has already begun for the replacement to the analog systems run in Moscow by 

MCC and AMT. The situation is complicated in the former Soviet Union because the 900 

MHz frequencies chosen for digital service in Europe and North America conflict with 

an allocation given the Soviet Military forces. (NewsbytesO 127, 1992) (Newsbytes0721 , 

1992) (Newsbytes0722, 1992b) In May, Plexsys International (Naperville, IL), Vimpel 

(Moscow), Comincom (location unknown), and the Ministry of Foreign Affairs Telecom

munications Service announced Euronet Telecom, a joint venture to set up an AMPS 

digital cellular system in Moscow.8 Euronet Telecom claimed to have worked through 

the complex maze of permissions required to get a non-conflicting frequency allocation in 

the 800 to 900 MHz range. (Newsbytes0522, 1992b) In July, 1992, the Russian Ministry 

of Telecommunications (MINSVYAZI) opened the competitive bidding process to award 

a franchise for construction of a 900 MHz digital cellular system in several Russian 

cities in Moscow, Leningrad, Novosibirsk, Perm and Samara regions.9 (Newsbytes0722, 

1992b) The Minsvyazi bidding specified the European GSM digital standard, incompat

ible with the North American AMPS standard. This set off a wave of statements, with 

Vimpel claiming that the frequency range specified in the bidding is "flooded with the 

military, which will not release them until the year 2000," and counter-accusations that 

Vimpel is upset that their AMPS system will not be compatible with the GSM system 

being bid. (Newsbytes0721 , 1992) The argument appears to have been settled somehow; 

in January, 1993, US West (Denver, CO) announced that a joint venture of US West, 

Intertelekom (a joint stock company that provides inter-city and international long dis

tance service in Russia), and VART (acronym expansion unknown, a group of Russian 

8Contacts arc given as Anna Belova, Vimpel, phone: +7095 1529747; FAX: +7095 1529334; and 
Augie Fabela, Plexsys International, phone: +1 708355 1800; FAX +1 708355 1388. 

9Contact information is given as Russian Ministry of Communications, phone +7 095 1653652. 
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telecommunications equipment makers) had been selected to build the network in eight 

of the twelve regions bid.(Anonymous, 1993) 

In all of these deals, however, only Vimpel appears to be contributing Russian

manufactured equipment. In (Newsbytes0522, 1992b), it is noted that the AMPS system 

will include microwave equipment manufactured by Vimpel. All others appear to be using 

foreign equipment, or equipment manufactured in former Soviet republics by foreign firms 

or joint ventures with foreign technology. 

Additional information about cellular technology in the former Soviet republics begins 

on page 248, with a discussion of low earth orbit satellites and telephone technology. 
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6.3 Manufacturing 

The Soviet Union was possessed of an enormous manufacturing and industrial plant. 

Both in civilian and military sectors, the Communist Party was bound and determined to 

make the Soviet Union an industrial nation. This extended into the information processing 

and telecommunications sector. The 1983 creation of the Department of Informatics, 

Computer Technology, and Automation in the USSR Academy of Sciences (headed by 

Yeo P Velikhov)10 along with the 1986 creation of the State Committee on Computing and 

Informatics (GKVTI) are evidence of the seriousness of their approach. Although four 

ministries produced the bulk of the computing and information technology equipment II, 

Burghart suggests that over thirty ministries were involved in the total production cycle. 

(Burghart, 1992) 

In a highly protected atmosphere, these manufacturing industries could flourish. With 

guaranteed customers, price protection, and no access by external suppliers, the Soviet 

industrial machine turned out hundreds of thousands of inferior quality computing and 

telecommunications systems. Although there is no way to make exact statements about 

the relative positioning of the Soviet computing and telecommunications manufacturing 

industry compared to Western Europe, Japan, and North America, it is generally agreed 

that, in most areas, the Soviets were producing less equipment, with lower reliability, 

using older technology, than the countries they compared themselves to. Even in the 

highly efficient (compared to the United States) military manufacturing sector, where 

quality and reliability was much greater than the civilian sector, this generalization holds 

IOYelikhov is the fellow for networkers to watch. He moved on after the reorganization of the Academy 
of Sciences to director of the Kurchatov Institute of Atomic Energy, which happened to be the sponsoring 
institute for the RELCOM network. 

liThe four ministries were Ministry of Instrument Construction, Automation Equipment, and Con
trol Systems (MINPRIBOR), Ministry of the Radio Industry (MINRADIOPROM), Ministry of the Elec
tronics Industry (MINELECTRONPROM), and the Ministry of the Communications Equipment Industry 
(MINSYYAZIPROM). 
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true. As an example, when the author was in Moscow in 1990, the current "state-of

the-art" in minicomputer production was an SM-series minicomputer offering the same 

performance level as the Digital VAX-111730 (approximately 0.3 MIPS), with high hopes 

for a new system to provide performance at the I MIPS level. Although the exact state 

of the military production was unknown, informed sources suggested that they had been 

producing a 1 MIPS VAX systems for two years. Meanwhile, Digital was shipping 

their Rigel-series VAX systems, which started at approximately 7.6 MIPS in single-CPU 

configurations. 

How has the Soviet information technology manufacturing industry responded to the 

massive restructuring? A detailed answer is outside the scope of this report, but we can 

provide some evidence that the answer is both "not so well," and "occasionally quite 

well." 

6.3.1 Indigenous Computer Manufacture 

It is clear mainframe production has, for all intents and purposes, stopped. Even 

though several tens of ES-series mainframes were produced in 1991 and 1992, there may 

have been no customers for the systems which were produced. State orders effectively 

ran out at the end of 1992. The Soviet mainframe industry could be termed, at best, 

comatose. (Wolcott, 1993) 

The minicomputer industry is similarly affected. Soviet PDP-II clones produced at 

the Kvartz factory in Kaliningrad, at the Elektronmash factory in Kiev, at the Sigma 

factory in Vilnius, at the Angstrem and K vant factories in Zelenograd, and at factories 

in and Voronezh have almost completely disappeared from production. In inquiries at 

the end of 1992, only the Voronezh and one Zelenograd factory producing minicomputer 
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systems appear to be still working. (Wolcott, 1992c); (Er, 1992); (Vulis, 1991c); (Tronin, 

1992); (Zur, 1992f); (Fridman and Sadovnikov, 1992) 

Microcomputer production, never high in the first place, has shifted away from pro

duction of domestic systems and into assembly factories, putting together systems based 

on foreign components (with occasional use of indigenous parts, such as cases, diskette 

drives, and power supplies). There are many examples of this. In a late-1992 survey, 

Wolcott listed 360 companies which had advertised themselves as being in the computer 

business. After a telephone survey, approximately 30 turned out to be valid concerns. Of 

these, only four were in the business of making personal computers from domestic parts; 

twelve were in the business of making sub-assemblies, such as boards and power supplies, 

and the majority-seven teen-simply assemble and service systems made from imported 

parts. (Wolcott, 1992c) In communications with a Soviet observer in St. Petersburg, this 

was confirmed: (Zur, 1992f); (Tronin, 1992); (Penman, 1992) 

... [T]here are about 50 companies (factories, enterprises, joint ventures) 
mostly in Moscow, St. Petersburg, Kiev, Minsk which are still producing 
different kinds of computer & network equipment. Many of them are oriented 
on "screwdriver" production of 286, 386, 486 PC's from imported parts, 
especially newborn small enterprises & joint-stock companies. Intervention 
of Western companies may force nearly all enterprises to begin "screwdriver 
production." In June 1992 "Tehno" company (the official dealer of INTEL 
in Russia) sold "Intel 2764" chips for 210 rubles and the price of Russian 
analogue 573RF6 was 256 rubles. Specialists have the opinion that high 
taxes & estimated costs in Russia will make domestic companies unable to 
compete with Intel Many companies are looking for Western partners & are 
planning to increase their production in cooperation with them. . .. So in 
general the demise of these industries helped the customers. (Zur, 1992e) 
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6.3.2 Network Equipment Manufacture 

Domestic production of network products is at very low levels. In 1990, Wolcott 

reports that only three organizations in the Soviet Union were producing network boards 

which actually install into personal computers. (Mosaic, 1990a); (Radio, 1991) In 1992, 

McHenry listed fifteen enterprises which produce LAN boards (although a later source 

names at least two of those as joint ventures using Western components). (McHenry, 

1992d) (see Figures 9.6 and 9.7 for details). Modem production is no better. There 

are only seven organizations cited as manufacturing modems from entirely indigenous 

components in the former Soviet republics (see Figure 6.1). However, the traditional 

reputation of Soviet-manufactured products continues with the modems, as noted by 

Tronin: "All hardware is imported, from LAN adapters to modems. There are some 

things like LEXAND modems built here-but nobody wants to buy and use them." 

(Tronin, 1992) 

uther equipment and systems are far and few between. Satellites and fiber optics 

are generally taken from military conversion enterprises; these are covered separately, 

beginning on pages 242 and 230 (respectively). VNIIPAS, discussed in detail on page 260. 

claims to be building packet switches. 

6.3.3 Conversion 

Some of the highest hopes for indigenous manufacture may rest on the military 

conversion enterprises. Recent reports suggest that over 500 of the military manufac

turing facilities are being converted into civilian use. (St.P'burgNews920720, 1992); 

(St.P'burgNews92061I , 1992) Since the military had the best factories to begin with, 

they have the greatest chance of being able to manufacture telecommunications gear 



Company Details 
Scientific Production Organization ADD (Kiev) 
Scientific-Technical Center NATEKS (Moscow) 
Production Association Siberian Instruments 
and Systems (Omsk) 

ADD-1200 1200 bps modems 
Unicorn IM-24oo 
Fiztekh-1200 and 
Modem-1200 

Limited Liability Society Russian Republic 
Center for Scientific Technical Services and 
Consulting (RTsNTU) Informatika 

Altair 1200 

Mastak 
Lexand 
LinTek 

ISM-12oo 
TS-2400 
Com plink S2400 

(Sources: (McHenry, 1992d); (Vulis, 1992c); (Vulis, 1991e» 

Figure 6.1: Soviet Modem Manufacturers 

IndustrylEnterprise Page 
Banking communications network, satellites 442 
ISTOK communications network 298 
Iskra telephone network 300 
Encryption of data communications 383 
Research and training in communications 384 
Tecos communications network 322 
Fiber manufacturing concern DPT 233 
Cellular equipment manufacturer Vimpel 221 
Gonetz LEO satellite network 251 
Sovpak communications network 259 

Figure 6.2: Conversion-based Telecommunications Projects 

which is still of interest to buyers from the former Soviet republics. 
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Satellite communications and fiber optics are two of the areas where the Soviet Union 

had any legitimate claim of being at, or beyond, the level of technology in the rest of 

the world. These two topics are handled separately, beginning on pages 242 and 230 

(respectively). 

In other sections of this report, conversion enterprises are among the few Soviet 

organizations which are making progress in the telecommunications manufacturing sector. 

A quick recap of these is instructive, and appears in Figure 6.2. 
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6.3.4 Joint Venture Manufacture 

The indigenous telecommunications manufacturing enterprises listed above in this 

section are all dwarfed by the scope of the many joint enterprises which are being 

formed. As with all joint ventures, it is likely that some of these will never see a profit 

or will simply collapse. However, the promise in this area is significant. Figure 7.12 

is a summary of some of the joint ventures in the area of telecommunications which 

have been announced. Joint ventures in which a Soviet partner gives access to the 

Soviet market and provides inside information are far more common than those which 

involve real manufacturing expertise on the part of the Soviet partner. As an example, 

although there are many joint ventures in the area of cellular telephone technology, one 

one involves manufacture of any part of the system by a Soviet partner (Vimpel, see 

page 221). In some senses it is very ironic that the Soviet partners of these joint ventures 

are providing what in the West is called "marketing information," when they have so 

completely failed to market their own product in their own market. Figures 6.3 and 6.4 

give specific details on a few identified manufacturing telecommunications joint ventures. 

Figure 6.5 also provides some examples of joint ventures in telecommunications where 

Soviet manufacturing may be a secondary element. 



JV Name 
?? 

Telezarya 

InterEVM 

Infotel 

NITsEVT 

Ellis 

Partners 
Moskovsky Zavod Schetno -
Analiticheskih Mashin (Moscow) 
Siemens Nixdorf Osteuropa Gmbh 
(Germany) 
Krasnaya Zarya (St. Petersburg) 
STET (Italy) 
InterEVM (Moscow) 
Siemens-Nixdorf (Germany) 

InterEVM (Moscow) 
MGTS (Moscow) 
Siemens-Nixdorf (Germany) 
DBP (Germany) 
NIITsVT (Moscow) 
Siemens-Nixdorf (Germany) 
Ellis (Moscow) 
??? 

ICL-KVK ICL (England) 
??? (Kazan) 

ATE ATE (Pskov) 
Samsung Electronics (S Korea) 

COSCON Polyot (Omsk) 
Medstatistika (Moscow) 
Kaliningrad Flight Control Ctr 
Malebar Technology (Malaysia) 

AT&T Dalnaya Svyaz (St. Petersburg) 
St. Petersburg AT&T (US) 

Signal Signal (St. Petersburg) 
Siemens-Nixdorf (Germany) 

?? ?? (Kiev) 
Siemens AG (Germany) 

A1catel DS Dalnaya Svyaz (St. Petersburg) 
A1catel SELRET (France) 

Vimpel Vimpel (Moscow) 
Cellular (US) 

Details 
Replace ES and SM series systems with 
current technology. 
(Zur, 1992f) 

Production of digital telephone stations 
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(Zur, 1992f); (Danowitz, 1992a) 
Manufacturing Siemens computers in Moscow 
using foreign and indigenous parts 
(Fridman and Sadovnikov, 1992); (Zur, 1992f) 
Information and computing network 
X.25 with international links 
(Danowitz, 1992b); 
(Fridman and Sadovnikov, 1992) 
Training for Siemens users 
(Zur, 1992f); (Fridman and Sadovnikov, 1992) 
Arcnet products (Zur, 1992f) 

Develop and produce devices based on 
ICL technology and Unix (Zur, 1992f); 
(Shershul'skiy, 1992) 
Produce Samsung TDX-IB switchboards 
in Pskov (lnterflo, 1991h) 
Design and produce space 
communications systems 
(lnterflo, 1991 k) 

Adapt and market 
AT&T network gear for use in Russia. 
(Keller, 1992b) 
Produce luxury telephone systems 
(including tropical hardwoods and semi
semi-precious stones (St.P'burgNews920713, 1992) 
Build transmission and switching systems 
for Trans-European Line (Lightwave, 1992c) 
Produce and install 
digital transmission equipment 
(Newsbytes 1209, 1992) 
Develop and manufacture digital phone 
phone systems for rural cellular networks 
(lnterflo, 199Ib); (Newsbytes0522, 1992b) 

Figure 6.3: Joint Ventures in Telecommunications Manufacturing (pt I of 2) 



JV Name 
Macomnet 

Romantis 

KOSS 

Krunichev 

Partners 
Moscow Metropolitan Subway System 
Andrew Corp (US) 

Intersputnik (RU) 
Informkosmos (RU) 
ANT Bosche Telecom (Germany) 
MBB Deutsche Aerospace (Germany) 
NPO Energia (RU) 
unknown foreign partners 

Krunichev (RU) 
Motorola (US) 

Details 
Install Russian-manufactured fiber 
optic cables in Moscow subway system 
(Kolodziej, 1992) 
Build earth stations and launch 
satellites for telecommunications 
transmission (Anonymous, 1991e) 

Build and launch low-earth orbit satellites 
for communications network 
(Newsbytes0119, 1993) 
Launch Motorola Iridium satellites 
from Soviet launch vehicles. 
(Newsbytes0129, 1993) 

Figure 6.4: Joint Ventures in Telecommunications Manufacturing (pt 2 of 2) 
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6.4 Fiber Optics 

The Soviet Union has long had an independent research program in fiber optics 

and data transmission over fiber channels. Soviet programs in the 1950s and 1960s 

investigated III-V semiconductors 12 and double heterostructure lasers. (Edge, 1992f) In 

1980, a fiber interface for the ES series of mainframe computers is described in (Berg 

et aI., 1980). In 1984, St. Petersburg (Leningrad) reported installation of their first 

fiber optic data transmissions line. (Kolesnikova, 1984); (Pravda, 1984b); (Kalmykov 

et aI., 1984) In 1986, an article about the "crisis" in Soviet fiber optics noted that they 

had a full spectrum of technologies available, in production, and in use, in telephone 

switching systems-although the equipment and cables were compared unfavorably with 

their Western competitors. 13 (Kreidl, 1986) In a 1988 visit to the Institute of Cybernetics 

in Kiev, fiber optic interfaces were being used on a network of SM-1400 series computers; 

in a 1989 visit to IEVT in Riga, fiber LANs were also in common use. In .1991, the first 

Soviet Fiber Optics and Communications Conference was held in St. Petersburg, with 

over 350 Soviet participants. A second conference was held in September, 1992. (Vulis, 

I 992d) 

Further evidence of the advanced nature of the Soviet programs lays in the willing

ness of US companies to fund Soviet researchers for fundamental research: AT&T Bell 

Laboratories has "hired" 27 scientists from the A. F. Ioffe Physico-Technical Institute 

(St. Petersburg) and 100 scientists from the Fiber Optic Department of the Academy of 

Science's General Physics Institute (Moscow), while Corning, Inc, hired 100 from the 

Institute for Silicate Chemistry (St. Petersburg) and the Vavilov State Optical Institute's 

Department of Optical Materials (St. Petersburg). (Edge, I 992f); (Karpinski, 1992); 

12Gallium-arsenide is an example of a III-V semiconductor; this is a key technology (export controlled 
from the United States) in high-speed opto-e1ectronics. 

IJThe cities cited were Moscow, Leningrad (St. Petersburg), Nizny Novgorod (Gorky), and Kishinev. 
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(Ramirez, 1992b); (Keller, 1992c) 

Fiber optics is one of the few areas in telecommunications where a Soviet manufac

turing partner is named. Dalnaya Svyaz is a St. Petersburg-based telecommunications 

manufacturing concern with 7,000 employees. It is mentioned as the enterprise respon

sible for installing much of the Soviet long-distance telephone network (not necessarily 

a very good recommendation). Dalnaya Svyaz manufactures amplifiers and transmission 

equipment for fiber optic transmission systems at 140 MbitJsec. Danalya was cited as 

a probable manufacturer for fiber optic equipment to be installed in the Soviet version 

of the Trans Soviet Line (see page 254 for a detailed discussion of the Trans Soviet 

Line). (Lawton, 1992d) Dalnaya Svyaz (DALS) is the Soviet partner (32%) in AT&T 

also formed a joint venture with AT&T to form "AT&T of St. Petersburg," which will 

distribute AT&T equipment in the Russian market, adapted by Dalnaya for "local stan

dards." (Edge, 1992c); (Keller, 1992a) DALS is also a partner with Alcatel SELRET 

in Alcatel DS, which will produce digital telephone trunk equipment. (Newsbytes 1209, 

1992) 

Dalnaya is not the only fiber technology manufacturer producing equipment. VNIKP 

and Svetovod are manufacturing fiber optic cable for the Soviet Trans-Soviet Link. 

(Lawton, 1992d) Fiber Optical Techniques Association (VOT, Volokonno Opticheskaya 

Tehnika) is an association set up for the Trans-Soviet Link, uniting Dalnaya Svyaz, NPO 

Kosmicheskogo Priborostroeniya, NPO Dinamika, and NPO Vega M, all fiber optic and 

telecommunications manufacturers. (Zur, 1992f) Meanwhile, Siemens AG is building 

a facility near Kiev to manufacture fiber-optic equipment for the Trans-European Line. 

(Lightwave, 1992c) 

Fiber is being installed for both international and national access. Aside from the 

Trans-European and Trans-Soviet Lines, underwater cables are being installed by sev-
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eral foreign organizations. Telecom Denmark and the Danish Great Northern Telegraph 

Company are currently installing a 1275 km fiber-optic cable between Copenhagen and 

Konigsepp for 565 Mbitlsec international voice and data connectivity.(Lightwave, 1992a) 

Kokusai Denshin Denwa is installing 565 Mbitlsec fiber to Nakhodka (near Vladivostok) 

which will connect with Japan and Korea. (Lightwave, 1992b) 

More interesting are the national projects. One of the most heralded joint ventures is 

Macomnet (Moscow Andrew Communications Network), funded by the European Bank 

of Reconstruction and Development with partners Andrew Corp (Orland Park, IL) and 

the Moscow Metropolitan Subway system. Macomnet will install fiber in 250 km of 

Moscow subway tunnels for voice and data traffic. Macomnet will use Russian multi

mode optical fiber, which it calls "surprisingly good," and electronics from Western and 

European manufacturers. An early part of the project involved bringing optical fiber to 

the Slavyanskaya Hotel 14 Andrew Corp has also set up a similar joint fiber-optic venture 

in St. Petersburg, and was in negotiations in Kiev and Minsk. (Kolodziej, 1992) 

Rutter-Dunn Communications Inc. (Haddonfield, NJ) is working with St. Peters

burg Cable TV to install fiber trunk cables in the St. Petersburg subway system to 

upgrade cable-TV services and later phase in data communications and cellular services. 

(Kolodziej, 1992) 

The Department of Prospective Technologies (DPT), which is an amalgamation of 

Russian manufacturers, former military production enterprises, and system integrators, 

installed a fiber-optic cable TV network in Novgorod. Integral Communications Net

works, a joint stock company in Novgorod, is financing the fiber project. The network 

supports six television channels, and uses entirely Russian-manufactured cable and elec-

14 Although there is a strange note to this: in January. 1993. the Slavyanskaya telephone service shut 
down over a week due to a cable break. and guests were given cellular phones to substitute. One wonders 
if the delay in repairing a cable break might be due to the competition which Macomnet's international 
bypass service is offering the MOTS? (NewsbytesOI28. 1993) 
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tronics. DPT is also building a city-wide computer network in Novgorod using token-ring 

technology at 4 Mbitlsec.(Lawton, 1992a) 

DPT also plans to begin construction of a fiber-based television network in Moscow's 

southwest district, financed by joint stock company Moscow Telecommunications Corp 

(June, 1992). In Moscow, DPT will install 1200 fiber-kilometers of 48-fiber cable. 

Moscow also has plans for five fiber-based token ring computer networks using IEEE 

802.5 technology at 16 Mbitlsecond. This may not be very well thought out-IEEE 

802.5 won't support the distances needed to handle Moscow, and it's not clear how many 

businesses would be interested in sharing data bandwidth on a broadcast local area net

work with their competitors. The DPT had also planned to build a 3rd fiber network in 

Zaporozhie I5 .(Lawton, 1992a) 

DPT uses cable manufactured by OKBKP, the Odessa-based Designer Bureau of 

the Russian cable industry, and equipment manufactured by Dalnaya Svyaz and Polyus 

Scientific Research Institute (St. Petersburg). Sergei Sournov, general director of the DPT, 

claims that the Russian-produced fiber is adequate for the needs of in-city networks: 

I won't say that our [fiber] cable is the best around the globe, but its quality 
is enough for such networks. Usually an inexperienced customer demands, 
for example, that attenuation in cable is equal to 0.3 dB per km, but what is 
the use of it if the longest section in Novgorod is only 8 km? And sometimes 
we deliberately use fiber cable with a lower quality to reduce the cost. For 
example, the cable for Novgorod and Moscow has attenuation equal to I to 
1.5 dB per km. (Lawton, 1992a) 

Moscow clearly is the center of a lot of fiber installation activity. In a recent letter, 

Moscow-resident Jeffrey Barrie noted: 

The Telecom companies are already digging trenches and burying fiber optic 

J5Zaporozhye is a Ukrainian city on the left bank of the Dnieper river, 45 miles south of Dniepropetrovsk. 
1979 population was 781,000. (Stevenson, 1988) 



cables like gophers all over the country. . .. Heady stuff to contemplate. 
(Barrie, 1992) 
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Comstar, a joint venture between the Moscow City Telephone Network (MGTS) 

and GPT (UK), also has plans to install fiber in downtown Moscow. Comstar is a 

"cherry picker" company; they plan to serve mostly embassies and Western customers. 

(Newsbytes0326, 1992) Even Releom, the Russian electronic mail network, is getting 

into the act: in November, 1992, they announced plans for a fiber link between Moscow 

and St. Petersburg, and are attempting to raise the 1.2 billion rubles they think it will 

cost to install. (Shliemin, 1992f) 
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6.5 Phone Lines, International Access, and the Ministry 

of Communications 

The telephone network in the former Soviet republics is the subject of strong deri

sion. Its reputation for poor-quality lines, shortages, and impossible waits for inter-city 

and inter-national calls are the stuff of legend. With only 37.5% of urban and 15.3% 

of rural homes having installed telephone service, the network has high unfulfilled de

mand. It's also in bad shape: one percent of the trunk lines are deemed "acceptable" by 

CCITT standards; only 6% of the urban network and 2% of the rural network measure 

up.(Newsbytes0706, 1992) 

The problems faced in the former Soviet republics are also unique. In Latvia, it is 

reported that telephone wires are being pulled down and sold for their copper content. 

(Newsbytes0729, 1992a) In Tbilisi, Georgia, a central telecommunications facility with 

voice and international switches and satellite dishes was destroyed by opposition forces 

protesting President Zviad Gamsahurdia. (Newsbytes0115, 1992) And in the conflicts 

between Armenia and Azerbaijan, it is claimed that both sides are cutting telephone links 

to each other. (Newsbytes 1205, 1991) 

With the break-up of the Soviet Union, communications services were effectively 

deregulated. In a May, 1992 speech, the Russian communications minister, Vladimir 

Bulgak, listed the six (out of 206) services which won't be deregulated: postcards and 

letters, telegrams, parcel post, money orders, and public pay phones. Everything else 

was set free to rise or fall with actual costs and inflation.(Newsbytes05l4, 1992) 

In the presence of such an enormous void, the potential for improvement of infrastruc

ture is huge. Indeed, infrastructure expansion projects within the former Soviet republics 

are plentiful. With such projects free from government price regulation promising poten-
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tially high profits, many international firms were quick to join in. Although Bulgak noted 

that exchanges manufactured at St Petersburg, Izhevsk, and Pskov would be installed in 

"200 empty buildings" in Russia, it appears that most of the equipment is being supplied 

through joint ventures with foreign firms.16 Figure 6.5 lists some of the joint ventures 

which are being set up to install, improve, and operate phone networks. 

The Soviet telephone networks also had little or no access to direct-dialed interna

tional service. This is being improved quickly, as long distance and satellite carriers up 

capacity to the former Soviet republics. The original topology of the Soviet network 

called for all international calls to go through Moscow, and most traffic will still flow 

through there. In the BaItics and the Ukraine, there are also projects to increase inter

national capacity. The potentials for revenues in the international market are also very 

high. Evidence of this is the international bypass carriers which have come to Moscow. 

One example of these is Sovamer. In November, 1992, the Ministry of Communica

tions discovered and subsequently shut down Sovamer, an international bypass business. 

Sovamer offered service for less than the local telephone company through a switch in 

Helsinki.(Newsbytes 11 04, 1992b) 

Other international access developments are coming quickly: AT&T's USA Direct 

international bypass service has been available in bus, rail, and airport stations, and will 

be expanded to universal service in 1993; TRT Communications is offering "Phone USA" 

(similar to AT&T's USA Direct) service in Moscow as part of a joint venture with Aero

com, which includes MOTS, Intersputnik, Ostakino Television and Radio Transmission 

Center, Aeroflot, and the Russian Academy of Sciences. Sovintel, a joint venture of 

GTE Corp, San FranciscolMoscow Teleport, and the Ministry of Communications are in-

16 Another interesting factoid from Bulgak: Only 64% of the telecommunications infrastructure is owned 
by the Ministry of Communications. 35% belongs to various state ministries (defense. marine. railroad. 
etc.) and the remaining one percent to commercial organizations. 
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stalling an international bypass telephone network specifically for hotels and international 

business centers. (Newsbytes0929, 1992); (Blankenhorn, 1992n) 

Smaller international routes are also getting some attention. In late 1991, Lithua

nia and Norway added an international satellite link to handle 4,000 international voice 

and data communications lines. (Journal, 1991 a) In early 1992, a FinnishlEstonian joint 

venture announced plans to lay fiber optic cable between Finland and Estonia for tele

phone communications. (St.P'burgNews920506, 1992); (Marvet, 1991) In June, a second 

microwave relay link (of Russian manufacture!) was added between the Chinese bor

der city of Tongjiang and Khabarovsk. (Blankenhorn, 1992d) Later that summer, Baltic 

Communications Limited (a joint venture with English partner Mercury Communications) 

announced plans to open up a link between St. Petersburg and England for voice com

munications.(St.P'burgNews920nO, 1992) In September, 1992, Kokusai Denshin Denwa 

(Japan) announced plans to install $160 million undersea fiber cables between Russia, Ko

rea, and Japan. Two unnamed Danish telecommunications companies-currently working 

at installing cable under the Sea of Japan between Naoetsu City in Niigata Prefecture 

and the Russian port city of Nakhodka, near Vladivostok-were also reported as joining 

the project. Although routes have not yet been determined, each of the planned links, to 

be completed by 1995, will use fiber capable of transmitting at 565 megabits per second. 

(Lightwave, 1992b) 

Incoming service is also being expanded. MCI and Sprint share the 30 long distance 

circuits controlled by lOB Communications Group to process almost 20,000 call min

utes per day into the former Soviet republics. AT&T-which first installed international 

circuits to Moscow in 1943-has offered direct dial service to Moscow since 1984, Arme

nia since 1991, and to the rest of the former Soviet republics since May, 1992. AT&T's 

421 voice lines saw a 1000% increase in usage between 1985 and 1991. (Blankenhorn, 
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1992k); (Edge, 1992a); (Ramirez, 1992a); (St.P'burgNews92060 1, 1992) (Blankenhorn, 

19921) 

On January 18, 1992, Moscow officially received international direct dialing on week

ends and at night. Daytime calls are still routed through operators. It has been suggested 

that this is to allow the Ministry of Communications to "cherry pick" the higher profit 

commercial calls during the day and shift residential calls to night time when demand 

is lower. The Ute I Consortium, a joint venture with the Ukrainian Ministry of Com

munications and foreign partners AT&T, the Netherlands PIT, and Deutsche Bundespost 

Telecom, was the first to offer international direct dial outside of Moscow. In August, 

1992, Lithuania was the first of the three Baltics to receive the same capability. (Edge, 

1992e); (Blankenhorn, 1992a); (St.P'burgNews920521, 1992); (Edge, 1992d); (Titch, 

1992); (NewsbytesO 117, 1992a) (Newsbytes0810, 1992) 

6.5.1 Local and Long Distance Costs 

Local telephone charges in the former Soviet republics have skyrocketed. Like many 

of the previously subsidized services, local telephone service is quickly adjusting to 

market costs. 

Documenting every rise in telephone costs is impossible, but a sampling of recent 

announcements will suffice . 

• In December, 1991, Estonia increased phone prices by a factor of three. Vladivos

tok changed their coin telephones to use a special token, initially set at 20 kopecks. 

up from the 2 kopecks originally required. The Estonian telecommunications com

panies also raised the rates for international charges by a factor of two or three. 

Example price: a one minute call to the United States was raised to 24 rubles. 
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Authorities in the Ukraine also planed to increase prices of both local and long 

distance serviced by 400-600%. (Marvet and Tchashchin, 1991); (Newsbytes 1216, 

1991); (NewsbytesI230, 1991); (Lisbona, 1992) 

• In January, 1992, the Russian Ministry of Communications increased residential 

phone prices. Originally 2.5 rubles/month, the basic monthly charge went to 15 

rubles/month. International and leased line service saw similar announcements of 

increases. (Newsbytes 1230, 1991) 

• In February, 1992, long distance and international call costs were increased. Inter

national calls were increased by a factor of ten; long distance calls by a factor of 

four. (NewsbytesO 122, 1992) 

• In March, 1992, Latvia increased prices to more closely match Russian telecom

munications. Monthly fees for business telephone service went from 100 to 150 

rubles per month; new phone installations for business are 4,000 rubles and 1,000 

rubles for homes. (Newsbytes0306, 1992) 

• In April, 1992, business lines in Downtown Moscow were switched to measured 

service. The initial rate structure included fifteen free minutes per day, and 4 

kopecks/minute for commercial calls. State organizations get a discount; they only 

pay 3 kopecks/minute. (Newsbytes0402, 1992) 

• In June, 1992, monthly rents for residential phones in Moscow increased to 42 

rubles/month. Measured service, which only applies to businesses, was increased 

to 15 kopecks/minute. Residential line installation charges increased to 3000 rubles; 

business lines to 120,000 rubles. St. Petersburg's telephone system announced new 

rates to be effective July 1st as well, increasing both local and long distance service 

costs. (Newsbytes060 1, 1992); (St.P'burgNews92060 1, 1992) 
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• In July, 1992, the Moscow city telephone network (MGTS) announced an interna

tional rate hike, essentially doubling prices. They also introduced discounts based 

on time-of-day for international calls. Example prices include 102 rubles/minute 

for a daytime call from Moscow to the United States. (Newsbytes0731, 1992) 

• In December, 1992, the Iskra network announced a seven-fold increase in rates. 

Moscow and St. Petersburg also indicated that they were planning to raise rates in 

early 1993 by a factor of 1.5 to 2. (Newsbytes 1224, 1992) 



Location 
Alma Ata 

Armenia 

Byelorussia 

Kazakhstan 

Kazakhstan 

Kiev (Ukraine) 

Lithuania 

Lithuania 

Moscow 

Moscow 
St. Petersburg 

St. Petersburg, 
Murmansk, 
Arkhangelsk, 
Petrozavodsk, 
and Kaliningrad 
Ukraine 

Ukraine 

Vladivostok 

Vyborg 

Foreign Partner 
AT&T 

AT&T 

Deutsche Bundespost Telekom 

Deutsche Bundespost Telekom 

AT&T 

US West, Ericsson, 
Nikola Tesla (YU) 

LINTEL (venture between 
Lietuvos Telekomes and US 
West) 

German Government, 
Bull, IBM 

US West, Ericsson, 
Nikola Tesla (YU) 

Deutsche Bundespost TeIekom 
US West, Ericsson, 
Nikola Tesla (YU) 

British Telecom 

Deutsche Bundespost Telekom 

UTEL Consortium (AT&T, 
Netherlands PTT, Deutsche 
Bundespost) 

KDD, Nissei Iwai 

TeIe-Zarya (SovietlItalian 
joint venture) 

Details 
Install 5ESS switch for inter-city business 
communications network. (Edge, 1992b) 
Install 5ESS switch and satellite earth 
station. (Anonymous, 1991a); (Edge, 1992b) 
Build and operate local phone 
network. (Blau, 1992) 
Joint venture with local 
telecommunications ministry. (Blau, 1992) 
Install 5ESS switches. (Edge, 1992a); 
(Edge, 1992b) 
Install Tesla-manufactured switches 
to increase long distance and int'I 
connectivity. (Vulis, 1991 f) 
Install System 12 switch, satellite 
earth station, other equipment to 
improve local and international 
phone services. 
(Newsbytes081O, 1992) 
Work to build infrastructure in Lithuania 
as part of local expansion plan. 
(Paulevitchius and Tchashchin, 1992) 
Install Tesla-manufactured switches 
to increase long distance and int'I 
connectivity. (Vulis, 1991 f) 
Opens Moscow office. (Gold, 1992a) 
Install Tesla-manufactured switches 
to increase long distance and int'I 
connectivity. (Vulis, 1991 f) 
Install BT switching equipment and 
international links to Finland and 
Britain. (Newsbytes0313, 1992) 

Build and operate local phone 
network. (Blau, 1992) 
Modernize and expand Ukraine long distance 
and international network; install 
25,000 local lines; supply 12 5ESS 
CO switches. (Edge, 1992e); 
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(Blankenhorn, 1992a); (St.P'burgNews920521, 1992); 
(Edge, 1992d); (Titch, 1992) 
Install digital switchboard with 3,600 
line capacity. (Blankenhorn, 1992e) 
Installed 7,000 line Linea-UT phone 
switch in exchange for office space 
in Vyborg. (NewsbytcsI218, 1991) 

Figure 6.5: Joint Ventures in Local and Long Distance Phone Service 
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6.6 Satellite Technology 

The international satellite long distance market is dominated by a treaty-based organi

zation, Intelsat, headquartered in Washington, DC. Intelsat, and founded in 1964 largely 

through American pressure, now has 120 member countries bound by their treaty to use 

Intelsat in all markets which it can cover. Intelsat controls the bandwidth, allocations, 

and coordinates operations on satellites around the world. Members of Intelsat are also 

governed by strict non-compete clauses-in the United States, for example, a corporation 

may not buy satellite services in a market served by Intelsat without express permission 

from the Federal Communications Commission, the Department of State, and Intelsat 

itself. (NetWorld, 1990); (Dizard, 1985); 

Intelsat started with one 240 circuit sateIHte in the mid-1960s ("Early Bird"). It has 

since grown to provide over 120,000 circuits, covering almost 200 countries-including 

the former Soviet republic of Russia. (Dizard, 1985); (NetWorld, 1990); (Tyler and 

Goldstein, 1980) Satellite technology itself has changed since then as well: 

I. Traffic capacity per satellite has increased significantly. Intelsat I provided about 

120 full-duplex telephone circuits in 1965. Intelsat IV-A, launched in 1985, was 

6,000 full-duplex telephone and 2 television channels. Current technology includes 

digital switching capacity of as much as 100,000 64 Kbps digital channels-on a 

single satellite. (Messmer, 1991) 

2. Cost per channel to produce satellites has dropped. As expertise with this technol

ogy grow, the cost to produce it has dropped. 

3. Usable lifetime of satellites has increased. Intelsat I was planned for an eighteen 

month life. Current forecasts are for an order of magnitude greater lifetime-15 

years. 
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Intelsat is a large organization. In 1989, its total revenue was $614 million. Most 

of that was from long distance telephone calls-60.8% from switched analog services. 

Switched digital services bought 11.3% of capacity; television 10.6%; private lines 6.6%; 

domestic networks 5.7%, and the rest was taken up by other services.(NetWorld, 1990) 

However, after almost 30 years of extremely rapid expansion, the global satellite 

communications business is seeing massive change at all levels-technical, operational, 

economic, and political. Part of this is due to the way in which satellite networks 

evolved. Traditionally, networks start small, and eventually grow. Because satellites are 

both extremely expensive and provide coverage over a wide area, the satellite networks 

covered the entire globe almost from day one. Another part is due to the changing face 

of intercontinental communications. Trans-Pacific and trans-Atlantic fiber optic cable 

capacity is growing rapidly, and the characteristics of fiber transmission over satellite 

transmission make it the medium of choice. Since most of the satellite capacity is sold 

for analog voice services, a reduction in revenue from this source can affect the satellite 

market significantly.(Dizard, 1985) 

Intelsat controls the international long distance market. However, Intelsat is involved 

in only one of the four basic types of satellite systems:(Tyler and Goldstein, 1980) 

1. Fixed service telecommunications, such as that provided by Intelsat, and the re

gional networks such as Eutelsat and Arabsat; 

2. Fixed service satellite systems, using high-power systems and low-cost earth sta

tions (such as Satellite Business Systems, Comsat's Comstar, and RCA's Satcom); 

3. Mobile services, such as those provided by Inmarsat (the international marine satel

lite network); and 

4. Broadcasting services. 
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Intersputnik was the Soviet bloc answer-and main international competitor-to In

telsat. Intersputnik was founded in 1971 by the CMEA states, and although it is much 

smaller and more limited than Intelsat, it is also much cheaper. The estimated 1,000 lines 

in Intersputnik serve 10 CMEA members. (Pirard, 1982); (Messmer, 1991) Intersputnik 

also has the advantage of excess capacity in an area where there is a shortage of facilities. 

In (Messmer, 1991), it is reported that: 

The hard currency crunch in the USSR is so severe that the Soviet Ministry 
of Communications has asked A T & T to lease circuits on Intersputnik to 
help alleviate the country's hard currency shortage. 

This excuse quickly changed as three major private line suppliers: AT&T, IDB Com

munications, and TRTIFTC Communications petitioned the FCC and Intelsat to provide 

additional capacity to the former Soviet republics, for different reasons: first, because 

bandwidth in the area had become exceedingly scare on Intelsat-controlled equipment, 

and second, because very few countries had Intelsat-capable facilities. 17 The FCC granted 

the request to open up the channels after Intelsat conceded that bandwidth shortages in the 

area meant that it wouldn't lose any money by having Intersputnik in the game.(Interfto, 

1991c); (Crockett, 1991); (Sweeney, 1991); (Vulis, 1992d) 

The comparative strengths of the former Soviet republics in space and satellite technol

ogy mean that this is one area where they have not only continued domestic infrastructure 

improvements, but have made international joint ventures. These ventures are abetted by 

a strong pride in the Soviet space program: 

For three years I have been employed by the Russian branch of the Associ
ation of Space Explorers ... 

17Poland had one or more capable earth stations; the Soviet Union had installed one at Dubna and one 
near Moscow. The shortage runs both ways: AT&T had to install a new earth station in Roaring Creek, 
PA; IDB had already added one; and TRTIFfC was going to lease facilities from other organizations until 
capacity justified installation of a new earth station. 



The US never could even attempt to beat the [Soviet Union] in the number 
of satellite launches-there were years when we launched five times more 
objects into space than they did. Yes, our low-orbit satellites are short-lived 
and need constant replacement, but they are dirt cheap. And our satellite
launch system is the cheapest and most reliable in the world. The NASA 
and ESA [European Space Agency] are scared shitless of Glavkosmos-they 
won't be able to beat our prices and give the same level of reliability for at 
least seven years. (Vorobieff, 1992) 

Some examples of the continuing expansion and ventures include: 
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• SovCan Star Satellite Communications is a Canadian organization (main partners 

are Canadian Satellite Communications and General Discovery) which is working 

with Glavkosmos, Intersputnik, Scientific Production Organization PM (NPO PM, 

Krasnoyarsk), and the Ministry of Communications (MINSVYAZI) to launch three 

satellites. (Reuters, 1990) 

• The Soviet Ministry of Defense launched a television communications satellite for 

the Moscow Television Service as a commercial venture. (Week, 1990) 

• The Vostok Bank (Ufals ) is negotiating with the Soviet Ministry of Defense to use 

the military satellite network for inter-branch communications. (Vulis, 1992d) 

• Teleport TP is a joint venture (founded February 1992) of Tekhnopark (an Ital-

ian/Russian joint venture) and Intertelekom, a Russian long distance carrier, set 

up to build a satellite earth station in Moscow. The proposed station (to be built 

partially with $12,000,000 of AT&T equipment) will have 1,900 64 Kbps DDS 

channels available. (St.P'burgNews9212 I 0, 1992) 

18Ufa is located at the junction of the Belaya and Ufa rivers, 800 miles E of Moscow. Ufa was founded 
as a fortress in 1586; developed as an industrial center from late 19th century and especially after World 
War II. 1979 population was 969,000.(Stevenson, 1988) 
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• Space Communications, a Russian company, is planning on building a system 

called GALS, primarily for the purpose of television broadcasting to other former 

Soviet republics. Space Communications currently operates 23 earth stations, the 

largest of which are in Dubnal9 , Shchelkov02o, Gus Khrustalny21, and Moscow. 

(Molchanov, 1992) 

• Lockheed Missiles and Space Company (Sunnyvale, CA) signed a preliminary co

operation agreement with NPO Energia (Kaliningrad). NPO Energia and Lockheed 

will work on converting a Soyuz spacecraft into a rescue vehicle for NASA's space 

station Freedom. Lockheed is working on a rescue vehicle of its own that won't 

be ready until 1999. The goal of working with NPO Energia is to get a vehicle 

ready for service in 1997, two years after construction of Freedom begins in space. 

The rescue vehicle, designed only for carrying astronauts back to Earth, would 

be attached to the space station for emergency evacuations. The Soyuz spacecraft 

could evacuate three to four astronauts, while the Lockheed design would accom

modate a full crew of eight. Lockheed is competing with Rockwell International in 

Seal Beach, for the final contract award on the rescue vehicIe.(Goodman, 1992b); 

(Langberg, 1992) 

• NPO Energia and Vimpel, an amalgamation of former military enterprises, plan to 

launch multiple 19-ton space platforms for communications services. The project, 

called Globis (previously Marathon), shares funding with Moscow bank Telebank. 

Globis has been on the drawing boards for over 2 years. Energia will handle 

19Dubna is a town approximately 100 miles N of Moscow. An international physics research cenler 
is located there, which gives Dubna access to computer systems and networks far beyond normal Soviet 
institutes. 

2oShchelkovo is a town approximately 20 miles NE of Moscow. 1969 population was 75,000. (Steven
son, 1988) 

21Gus Khrustalny is a town about 40 miles SSE of Vladimir (or 150 miles E of Moscow). 1969 
population was 65,OOO.(Stcvenson, 1988) 
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placing the platforms in space, and Vimpel is responsible for development and 

production of the communications equipment. (Newsbytes 1111, 1992); (Shliemin, 

1992g); (lnterfio, 1991 p) 

• Intersputnik has initiated a project called Romantis to launch additional satellites 

and build earth stations for domestic use. Romantis is a joint venture between ANT 

Bosche Telekom (Germany), MBB Deutsche Aerospace (Germany), Informkosmos 

(Russia), and Intersputnik. ANT Bosche will provide the payload; MBB Deutsche 

Aerospace and Informkosmos will provide the space platforms; Intersputnik will 

launch the satellites; and ANT Bosche and Informkosmos will develop and man

ufacture earth stations. In this project, Ku band VSATs (Very Small Aperture 

Terminals) will be used: 1.5m, 2.5m, and 4m. (Anonymous, 1991e) 

• A "Molniya" satellite was launched from the Plesetsk launching pad for telephone 

and television services in March, 1992. (Blankenhorn, 1992f) 

• Noos Space Technology (Moscow)22 has announced plans to launch a communica

tions satellite in 1995 from Baykonur. The space platform is planned to be a 5900 

kilogram communication one, with ten two-degrees-wide beams and a 1500 watts 

re-translator. The transponder is planned to have 120 MHz bandwidth in the 12 to 

13 GHz range. Principal organizations involved in this project include Lavochkin 

Design Bureau (Moscow), Lapygin Aviation Equipment Design Bureau (Moscow), 

and the Space Technology Research Institute (Moscow). Lavochkin Design Bureau 

was responsible for the Soviet Venus, Mars, and Moon satellite series design and 

production. Noos is a three year-old company. Started from computer sales, local 

area networks, and software development, it also sells Macintosh computers in the 

former Soviet republics in conjunction with Indian partners.(Newsbytes0407, 1992) 

22Noos Ltd. contact is Alexey Kovalev. Telephone: +7095 1784667; FAX +7 095 178 \088. 
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• VostokTelcom, the Vladivostok telephone company, has ordered equipment from 

NEC (Japan) for a digital telephone network. As part of this project, VostokTelcom 

is installing a satellite ground station with 60 line capacity. (Newsbytes0902, 1992) 

• The Plesetsk space launch site, the Izhevsk factory, and the Russian Ministry of 

Communications are all involved in a project known as Argonavt.23 Argonavt seeks 

to create a national data communications network with geo-synchronous satellites. 

McHenry reports that Argonavt is a much larger project than satellite launching. 

See page 303 for additional information on this project. (Newsbytes0707. 1992); 

(McHenry, 1992d) 

6.6.1 Low Earth Orbit Satellites 

Two major LEO (Low Earth Orbit) satellite projects are in process. One, the Iridium 

project, is being proposed by Motorola (Schaumberg, IL, although the project is being 

managed out of the Government Equipment group in Scottsdale, AZ). A second is Gonetz, 

and is being proposed by KOSS, a consortium of Soviet companies led by NPO Energia 

and Soyuzmedinform. Although exact details of the Gonetz project are not available, it is 

being positioned as a direct competitor to the Motorola Iridium project. For that reason, 

some technical details on Iridium will be presented to supplement the information on 

Gonetz. 

Iridium 

The Iridium project will be a worldwide digital, satellite-based, cellular telecommu

nications system. The goal is to provide mobile telecommunications service to users via 

23Argonavttelephone: +70952918427; FAX +7 095291 3814. 
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hand held or luggable units with roughly the same profile as the existing cellular tele

phones. Iridium will include a "constellation" of 7724 small, smart satellites in low-earth 

orbit which are networked together as a switched digital communications system. The 

goal is to provide continuous line-of-sight coverage to and from any point on the earth's 

surface, up to an altitude of 100 miles. Iridium's availability will be based on negotiations 

with each country it covers; the potential for lawyer fees in this project far outweighs the 

cost of launching 77 satellites. Iridium contrasts well with standard terrestrial cellular 

phone systems: while they are most effective in areas of high population and customer 

density, Iridium works best where the traffic density is low-sparsely populated areas, 

the oceans, and areas where personal communications are just emerging.(Peed, 1990) 

Iridium is designed as an entirely digital communications system with 8 KHz band

width available for each voice channel. Vocoders operating at 4.8 kilobits per second are 

employed in the user units to recreate the audio signals and in the gateways to couple to 

the analog PSTNs. Iridium also has a limited data capability; a user can substitute a data 

link for a voice link at 2400 bps.(Peed, 1990) 

Iridium's spectrum allocation is in the 1 to 2 GHz region, with a bandwidth of 29 MHz 

in each direction. Satellite-to-satellite gateways and crosslinks operate at approximately 

20 GHz.(Peed, 1990) 

Iridium will utilize a constellation of 77 satellites at a height of 413 nautical miles; 

this ensures that every point on the earth's surface is continuously in line of sight of one 

or more of the satellites.25 Each Iridium satellite has the capacity to operate 37 cells 

2~Iridium's atomic number is 77. 
25The Iridium constellation includes 7 planes of II satellites each in circular polar orbits. The satellites 

all "travel in the same direction," meaning that the seven planes of satellites co-rotate towards the north 
pole on one side of the earth and "cross over" the pole, traveling down to the south pole on the other 
side of the earth. The II satellites in each plane are equally spaced around their planar orbit, with the 
satellites in planes I, 3, 5 and 7 in phase with one another, and those in planes 2, 4, and 6 in phase with 
each other and halfway out of phase with I, 3, 5 and 7. (In order to prevent the satellites from colliding 
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which are projected onto the earth's surface. These separate cells allow for higher gain 

antenna beams and for spectral efficiency in the system since different cells are able to 

re-use frequencies and service different customers with the same channel. These cells 

are spatially separated by the main mission antenna on board each satellite: 

The 37 cells are created in a contiguous hexagonal pattern with one center cell 
surrounded by three rings of smaller cells. The three rings consist of 6, 12, 
and 18 cells respectively, and each of the 37 cells are created such that each 
is of approximately the same shape and size. The cells are approximately 
360 nautical miles in diameter, and the ensemble of cells covers the earth's 
surface. In operation, cells will be turned on and off to singly cover all points 
within which operation is desired, as well as all necessary gateways, and to 
conserve energy on board the satellites. 

The constellation of satellites and its projection of cells is somewhat analo
gous to a cellular telephone system. In the case of cellular telephones, a static 
set of cells serves a large number of mobile users; in the case of Iridium, the 
users move at a relatively slow pace relative to the spacecraft, which move 
at about 7,400 meters per second, so the users appear static and the cells 
move. The advantage for Iridium, given this situation, is that the handoffs 
required as a call migrates from cell to cell are more deterministic in that, 
with the spacecraft's high velocity, handoffs are largely in one direction and 
the potential handoff is not to one of six adjacent cells but more commonly 
to one of two. (Peed, 1990) 

Although there is a competing Russian project, this doesn't keep other newly-competitive 

Soviet enterprises from throwing their weight behind Iridium. In January, 1993, the 

Krunichev factory26 announced a $200 million agreement with Motorola to launch three 

rockets with Iridium satellites on them. Krunichev, one of the assembly sites for Proton 

launchers, formed a joint venture with Lockheed as part of this contract. Although the 

Russian Ministry of Defense isn't mentioned as a party to the contract, it is also reported 

at the poles, a tolerance on the term "in phase," as used above, is employed and a minimum miss distance 
is maintained.) Each of the seven co-rotating planes are separated by slightly more than 27 degrees, and 
the "seam" between planes I and 7, which represents plane 1 satellites going up on one side of the earth 
and plane 7 satellites coming down in the adjacent plane, is separated by slightly more than 17 degrees. 
(quoted from (Peed, 1990» 

26Krunichev factory telephone number: +7095 1458977. 
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that it is considering restoring one of its launching sites at Plesetsk27
• (NewsbytesO 129, 

1993) 

NPO Energia announced plans in January, 1993, to compete with the Iridium project. 

NPO Energia formed a consortium with un-named partners called KOSS 28 to fund the 

venture (initial capital of 2.8 billion Rubles with an estimated total cost of 4.3 billion). 

KOSS is slightly different from Iridium: the goal is for 48 satellites in operation by 1994, 

which will cover mostly Western and Eastern Europe. The Soviet satellite class "Signal" 

will be launched by Cosmos and Cyclon series rockets. Radiopriborostroenija (Radio 

Equipment Development) will design and develop the electronics to be installed in the 

Signal satellites for this project. (NewsbytesOI19, 1993) 

Gonetz 

The Gonetz (Russian for "messenger") project is an outgrowth of an existing LEO 

satellite network used by the KGB and the GRU for store-and-forward messaging. 

(Horvitz, 1991 )29 This technology is also known as "Sextet" in the west; the author 

suggests that Gonetz is the only truly operational lights at system in the world. 

Gonetz is a child of a Soyuzmedinform project to adapt Sextet technology for business 

use grew out of their desire to set up a system just for the dissemination of medical 

information. Recognizing that this application might not generate enough money or 

traffic to pay for the system, they began thinking in more general terms. They organized 

a "Consortium of Small Satellite Constructors and Service Providers" (KOSS) to adapt 

the Sextet technology and make it available worldwide. In addition to Soyuzmedinform 

271 cannot find Plesetsk on any map or in any atlas; however it is described as being in the "Russian 
Far North." 

28NPO Energia telephone number: +70955164726. KOSS telephone number: +7095 1588492. 
29The author of (Horvitz, 1991) in this subsection is quoting from a Jane's Defence Weekly article in 

the I-June-1991 issue beginning on page 926. 
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(which is now known as Rosmedinform), the current members of KOSS are: (Horvitz, 

1991); (NewsbytesOI19, 1993); (Newsbytes0211, 1993); (McHenry, 1992d) 

NPO Precision Instruments a Moscow-based, formerly secret, organization that designs 

scientific equipment. They will design Gonetz's space and terrestrial segments, and 

develop functional compatibility standards for user terminals produced by others. 

NPO Applied Mechanics a large formerly secret production facility based in Krasna

yarsk, the Soviet organization which was responsible for the construction of most 

of the Soviet Union's satellites.3D 

NPO Energia one of the major Soviet space agencies. 

Network Services International US organization working on marketing the project. 

Gonetz's configuration is not completely established. Horvitz writes that " ... They 

expect the orbital configuration ultimately to involve 5 or 6 orbital planes with 6 satellites 

in each plane. (Sextets are launched 6 at a time on one rocket.) That way, users anywhere 

in the world would not have to wait more than 20 minutes for a satellite to came into 

·view.' " The backers of the project plan to launch the the first set of satellites for Gonetz 

in the fourth quarter of 1993. It is not clear whether or not any of the existing military 

network satellites will be available for Gonetz, or whether this will be a completely 

separate network. (Horvitz, 1991) 

Gonetz will use Soviet-manufactured satellites and communications platforms; the 

base stations will likely be of Western manufacture. (Horvitz, 1991); (Newsbytes0211, 

1993) 

30In some sources, NPO Precision Instruments is locatcd in Krasnayarsk and NPO Applicd Mechanics 
is located in Moscow. 



253 

Gonetz claims two advantages over Iridium: first, substantial funding is already in 

place, due to funding from the Ministry of Agriculture's bank. Second, they hope to 

have completed their project years ahead of Iridium, by 1996. In February, 1993, KOSS 

(called in this article "SmallSat") announced that two of the Gonetz satellites are already 

in orbit, and are providing electronic mail services. Whether these are reasonable claims 

and whether this progress can be continued is unclear at this stage. Certainly companies 

in this position have had a difficult time raising sufficient currency for such a project. 

However, existing satellite technology may be sufficient for the Soviet project to get a 

jump on Motorola. (Horvitz, 1991); (NewsbytesOI19, 1993); (Newsbytes0211, 1993); 

(McHenry, 1992d) 

A third project (or possibly a variation on the KOSS-funded project) is described 

in (Golubev, 1991). In this article, the Polet Production Association is mentioned as a 

manufacturer of military satellites which is turning to a LEO satellite communications 

network using "thirty or forty satellites." No additional mentions of this project have 

come up. It is possible that Polet was announcing a copy-cat project to the better thought 

out Gonetz one. 
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6.7 Trans-Siberian Link 

The Trans-Soviet Line (TSL, also cal1ed the Trans-Siberia Line in some references) 

is an ambitious plan to finish the fiber optic "ring around the world." At this time, there 

are no fiber links from Western Europe to the Far East. An organization wishing to link 

offices in Germany and Japan using fiber technology must go around the long way. In 

1989, US West International, the Soviet's Ministry of Communications (MINSVYAZI), 

and seven other international telecommunications companies began plans for the longest 

.fiber-optic line (13,000 km) in the world.31 These companies formed a consortium, the 

Trans-Soviet Line Development Corporation, to cross the Soviet Union with fiber optic 

links to Denmark, Italy, and JapanY For export control reasons, the Trans-Soviet Line 

was proposed to use 565 Mbitlsecond fiber optics technology, wel1 below normal interstate 

fiber used in the United States, which operates at rates above 1 Gbitlsecond. (Scully, 

1990); (Carnevale, 1991) (Porteneuve, 1990) 

While the main interest of the Trans-Soviet Line Development Corporation was sel1 

bandwidth to parties on either end of the link, the creation of massive high-quality fiber

optic bandwidth in the Soviet Union was an important secondary concern. As the Ruble 

has become "harder," the use of the TSL by Soviet customers has become correspondingly 

more attractive. Unfortunately, the US Government reacted to this proposal with strong 

concern and accompanying hyperbole: 

Approval of the trans-Soviet fiber cable project would result in devastating 
damage to the capability of the US to col1ect critical communications intelli-

310ther principals in the project include Kokusai Denshin Denwa of Japan, Societa Finanziaria Telefonica 
of Italy, British Telecom, OTC of Australia, Denmark's Great Nordic Telegraph Co. and Telecom Denmark, 
and the Deutsche Bundespost Telekom of Germany. When the Soviet Ministry of Communications was 
disbanded in 1992, authority for the project fell to the Russian Ministry of Communications and a Soviet 
general partner Intertelcom. 

32Readers interested in the mechanics of such a project should consult (Kennan, 1870), written by an 
ancestor of the distinguished Russophile Ambassador George F. Kennan. 



gence information .... [Approval of the trans-Soviet fiber-optic cable] would 
be tantamount to shooting down some of our most critical communications 
intelligence. [the US West project would] deprive the U.S. of intelligence 
which it has depended on in the past for knowledge of all kinds of things 
about the USSR. We spend billions of dollars to collect it, and we might as 
well put it on the shelf if this goes forward. 33 (Scully, 1990) 
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Based on this strong opposition, CoCom blocked further progress at a February 1990 

meeting.(Scully, 1990); (Haber, 1991) 

This has not kept companies away from the project. In late 1991, Telecom Denmark 

and Great Northern Telegraph Co. (both members of the Trans-Soviet Line Development 

Corporation) reported that they had awarded a contract to STC Submarine Systems (a 

subsidiary of Northern Telecom London) for construction on a 1,260 km link between 

Copenhagen, Denmark and Kingisepp, Russia34 to be cut over in February 1993. Equip

ment for this link was approved by CoCom because the originating end of the cable is 

outside of the former Soviet Union and the other end penetrates no more than 10 miles 

into Soviet territory. (Cummings, 1991) 

Evidently the Russians now feel that the need for Western cooperation in the project 

is dwindling with the changes in their own country. In October, 1992, Lawton ((Lawton, 

1992d)) reported that the Soviets had taken matters in their own hands with the formation 

of a consortium consisting of Russian companies Hermes Exchange; Nipek Corporation; 

Electrobank, a broker at the Moscow Commodity and Raw Materials Exchange; Exnet 

Investment Corporation; the Russian News Information Agency; NefteGasStroy Bank 

and the Moscow Commodity Exchange. Current general director of the consortium is 

Nikolay Kislitsin. 

33Speaker is former Assistant Secretary of Defense for International Security Policy Richard N. Perle. 
34Kingisepp. formerly Yamburg or Yama. is one of the oldest towns in the USSR. Located 20 miles East 

of Narva. it is very close to the RussianlEstonian border near St. Petersburg.(Stevenson. 1988) 
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The Russian consortium is falling back to 140 Mbitlsecond fiber technology, with 

the critical repeaters built by Russian manufacturer Dalnia Svyaz. Fiber cable will be 

provided by Russian manufacturers Vnikp and Svetovod. Western equipment will only 

be used where necessary; the Kislitsin suggested that this would be "about 25% to 30% 

of the project." They estimate that it will be possible to complete the TSL for less than 

$150 million through the use of lower-cost Russian labor and "under-valued" Russian 

technology. (Lawton, 1992d) Of this, only 50 million rubles have been raised (less than 

$500,000 at current rates of exchange). 

The first 1000-kilometer fiber optic cable run is scheduled to run from Moscow to 

either Novgorod35 or Samara36 with construction scheduled to begin April, 1993. About 

200 additional 100-km runs will interconnect l40-megabit per second repeaters. Eventu

ally these will be upgraded to 565 megabit per second repeaters when this technology is 

available inside Russia. 

Naturally, this new turn of events has brought out dire predictions of disaster from the 

Western-based TSL consortium. The Soviet partner in the Trans Soviet Line Development 

Corporation, InterteIcom, expressed public doubts that the Russian consortium could raise 

the capital for the line. InterteIcom also invoked the monopoly granted by the Russian 

Ministry of Communications, and suggested that even if the Russian consortium did 

manage to build the link, that they would have to cede control to InterteIcom. (Lawton, 

1992d) 

While this sniping is amusing to external observers, it does not appear that either of 

these groups will successfully complete the TSL soon. The Western consortium, with 

ample capital, cannot get CoCom approval for export of the equipment. The Russian 

35Novgorod is located on both sides of the Volkhov river just North of Lake limen. Close to St. 
Petersburg, its 1979 population was 186,000. (Stevenson, 1988) 

36Samara is a city in the Kuibyshev Oblast on the left bank of the Volga river where the Samara river 
joins it, 550 miles SE of Moscow. 1970 population was 1,047,000. (Stevenson, 1988) 
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consortium may not be able to get capital, and will be stretching internal fiber manufac

turing facilities to their limits. However, a sudden turnabout by CoCom, perhaps induced 

by the change in US administration, might change the status of the TSL very quickly. 
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6.8 X.25 

ccnT Recommendation X.25 was first introduced in 1976 as a standardized way 

to connect computer systems to the growing public data network infrastructure. It has 

been reissued every four years, growing in size and complexity each time, with continued 

popularity in Europe and Asia.(CCITT, 1992b) 

Recommendation X.25 specifies the physical, data link, and network layers used 

to connect a computer system to a packet-switched data network. Higher layer proto

cols, such as transport and session, are not covered in X.25. However, the three PAD 

(packet assembler/disassembler) Recommendations, X.3, X.28, and X.29, specify how 

terminals can be effectively attached to an X.25 network and connect to hosts on that 

network.(CCITT, 1988d); (CCITT, 1988b) (CCITT, 1988c) Recommendation X.32 is the 

dial-up version of X.25; it specifies additional procedures which are used for switched, 

instead of permanent, connections.(CCITT, 1988e) Recommendation X.75 specifies how 

X.25 networks can be interconnected across international boundaries.(CCITT, 1988f) 

Recommendation X.121 specifies the format and encoding of addresses used in X.25 

networks.(CCITT, 1988a) 

Soviet X.25 networks have been connected to the rest of the world via X.75 connec

tions for at least 5 years. Although these links allow one to connect from a terminal in 

a foreign country to a Soviet host, use has been limited for several reasons: 

• Costs are typically very high, albeit less than an international data call would be; 

• For Soviet networks, there are very few hosts connected and very little to do on 

them; 

• Advertising and dissemination of information about the service has been limited; 
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and 

• Access requires a prior billing arrangement with the local packet switched network 

(this is often called "getting a NUl (network user identification)"), which can in 

itself be a significant cost. 

All public networks must have a unique DNIC (data network identification code), 

which is assigned by the PTT. The known Soviet DNICs from (CCITT, 1992d) are: 

DNIC Network Name 

2500 ROSPACK 

2501 The Joint Venture's Data Transmission Network (Sprint) 

2502 Packet Switched Data Services of National Center 

for Automatic Data Exchange (NCADE) (better known as lAS net) 

2503 SovPAK 

2504 Infotel 

2508 TransInform 

6.S.1 SovPAK 

One of the networks listed with DNICs is relatively unknown. 

SovPAK has been mentioned in the CCITT bulletins. (CClTT, 1992d) In (Harlan, 

1992), SovPAK is listed as one of the domestic networks which lAS net connects to (the 

other is Akademset', and that doesn't give much confidence to the viability of SovPAK). In 

(Travica and Hogan, 1992), Sovpak is described as a Marine Ministry network launched 

in 1991. In (Voronov, 1992c), Sovpak has PADs in Vladivostok, Odessa, Riga, St. 

Petersburg, and Murmansk; has been in operation for one year (as of March, 1992); and 

has no international X.75 links. 
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6.8.2 lAS net 

The All-Union Scientific-Research Institute for Applied Computerized Systems (VNI

IPAS) is the home of the first packet-switched network in the Soviet Union. VNIIPAS, 

headquartered in two different buildings in Moscow with 350 specialists employed, is 

also called lAS (Instituted for Automated Systems) and NCADE (National Center for 

Automated Data Exchange).37 

VNIIPAS has been a partner in several telecommunications joint ventures. The So

vAm Teleport (a joint venture with the San FranciscolMoscow Teleport) and Infocom 

Goint venture with the local telephone company MGTS and several Finnish firms) are 

still in business and continue to offer data communications services.38 The all-Soviet X.25 

network is called IASnet, and first came on-line in 1983 (although database services were 

available through NCADE since 1972). 

Currently, lAS net in Moscow includes 12 packet switches and 15 PADs. Cities with 

connections to IASnet include Novosibirsk, Baku, St. Petersburg, Dyushambe, Rostov

on-Don, Tbilisi, Yerevan, Odessa, and Obninsk. 

IASnet also connects internationally via X.75 and X.25 links to Radio Austria (RADAUS, 

X.75 9600 bps), Datapak Finland (X.75 9600 bps), Bulgaria's Bulpak (X.75 9600 bps), 

TRT (USA, via X.25 9600 bps satellite link, to be converted to X.75), and IDICT 

(Cuba, via X.25 4800 bps satellite link). Before the collapse of CEMA, lAS net had 

X.25 links to the national data centers of the Socialist countries in Czechoslovakia 

(Prague), Poland (Warsaw), Hungary (Budapest), Bulgaria (Sofia), Cuba (Havana), Viet

nam (city unknown), East Germany (city unknown, but known to connect via Prague), 

37Their address is given as Institute for Automated Systems; 2-a. Nezhdanova street; Moscow 103009; 
Telephone: 7-095-229-78-46; Telex: 411809 ipas su; Fax: +7095 2293237. Customer support: +7095 
229 1118 (09:00-18:00 Moscow Time); Contact persons: Mrs. Elena Petrova and Mr. Dmitry Sokolov. 

38Both of these are discussed separately in this chapter. 
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and Mongolia (city unknown); all but Sofia and Havana have been de-installed.(Smirnov, 

I 986);(Petrova, 1991); (Travica and Hogan, 1992); (Klotzbiicher, 1991); (Klotzbiicher, 

1992); (Snyder et aI., 1992a) See Figure 6.6 for a list of the foreign networks accessible 

to IASnet users.39 

lAS net hardware seems to change often. Originally described as a single Norsk Data 

NORD-104o «Sebestyen, 1984); (Sokolov, 1985); (Anonymous, 1987b», then multiple 

NORD-I00s41 «Takacs, 1985); (McHenry et aI., 1988a», then custom-built Z-80 based 

systems «Petrova, 1991); (Travica and Hogan, 1992); this could be the Cuban-produced 

ICIMAF Nodo Uni and PAD Uni X.25 switch and PAD hardware), latest reports suggest 

that the main packet switches (as of Spring, 1992) are now Belgium-produced AIcatel 

DPS-2500 systems «Petrova, 1991); (Travica and Hogan, 1992); (Shliemin, 1992b». 

Shliemin, in interviews with lAS personnel, also reports that lAS is in the business 

of manufacturing PADs and packet switches. By replacing foreign-made components 

with lower-cost Russian components, he suggests that equipment can be made to sell 

commercially for 15-20,000 rubles, rather than the US$ 5-10,000 Western versions sell 

for. In 1992, lAS began manufacturing for sale a 4-port packet switch with a throughput 

39 An amusing side note on the VNIIPAS connection: while the author of this paper was in Havana, he 
connected to a VAXNMS system at his home via the following path: PAD program on Unix microcomputer 
at CENIAI in Havana goes over X,25 board local to that system; X.25 line from Havana to Moscow, via 
satellite; VNIIPAS X.25 data switch receives call, routes to international Sprint network via Western 
Europe; Sprint carries call through some number of cities and links to Reston, Virginia where it conveys 
call to Columbus, Ohio, to CompuServe's X.25 gateway; CompuServe carries call from Columbus, Ohio 
to Tucson, Arizona, where it gets translated from X.25 formats to internal DECnet format and passes over 
the University of Arizona DEC net network, through Ethernet, fiber optic, 56 Kbps synch. and asynch. 
19.2 Kbps TCPIIP lines to author's home over another Ethernet from gateway to workstation. returning 
with the prompt "Username:" The miraculous thing about this call is that it was done with a single X.121 
address at the Havana end. 

40 A Norweigan-made minicomputer. One source suggests that it is a 29-bit machine specially built to fit 
under CoCom export control regulations. (Wolcott, 1989a) In any case, Norsk will probably not be with 
us much longer; in (Journal. 1993) is is reported that Norsk Data stopped trading and could well go into 
bankruptcy when a bond issue matures in March. 

41 (Klotzbiicher. 1991) describes the configuration in mid-1990 as: " ... a NORD lOo/ex with 32 com
munication channels and at least two large storage disks with approximately 300-400 MB. There are more 
than 10 dial-up modems with MNP error correction protocol installed. 
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of 100 packets per second. (Shliemin, I992b) 

IASnet Services 

lAS net offers a wide variety of services to foreign and local users. These include 

electronic mail, computer tele-conferences, remote access to data banks, and file transfer. 

lAS net can also be used as a gateway to other services attached to it, such as the ill-fated 

Akademset'. Some of the known Recommendation X.I21 addresses on lAS net are given 

in Figure 6.7. 

Klotzbucher reports electronic mail prices for foreign customers in (Klotzbticher, 

1992); these are reproduced in Figure 6.8. Prices for network access for foreign com

panies and joint ventures using lAS net to access foreign networks are given in (Petrova, 

1991) and reproduced in Figure 6.9. 

Services available at VNIIPAS through lAS net include: 

Russian Express The electronic mail system Russian Express, intended for on-line in

formation exchange between users, allows exchange of messages in traditional 

electronic mail mode, interactive messaging, and file transfer.(Shliemin, 1992b) 

Russian Express (lAS Mail) is a for-free service. Broedel reports that there are 

about 500 Soviet and foreign users, that the system is available 24 hours/day, 7 

days/week, and that a contact for additional information is Ms. Elena Petrova, +7 

095 229 1118, 2-a, Nezhdanova Street, Moscow 103009, Russia, Telex: 411809 

ipas su, FAX: 7-095-229-3237 (Broedel, 1991a) 

Adonis The teleconferencing system Adonis (in Russian, Aftomatizirovannaya Dialogo

vaya Organizatsionno-Nauchnaya Informatsionnaya Sistema, or Automated Interac

tive Organizational-Scientific Information System) is a textual/graphic multi-lingual 
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Country Network Country Network 
Europe North America 

Austria Datex-P Canada Datapac 
Belgium DCS Globedat 
Bulgaria Bulpac 
Britain BTl IPSS USA Telenet 
Hungary Nedix Compuserve 
Germany Datex-P MCI 
Greece Helpac AT&T 
Denmark Datapak TRT 
Spain Iberpac BT Tymnet 
Ireland Eir Pak WU Worldnet 
Italy Darbo-Ital 
Luxemburg Luxpac X.25 
Netherlands Datanet Asia 
Norway Datapak 
Portugal CPRM Bahrain IDAS 
Russia IASnet Philippines Eastnet 
Turkey IGX Hong Kong Datapak 
Finland Datapak Indonesia SKPD 
France NT! Israel Isranet 
Czecho-SI. Eurotel Japan Venus-P 
Sweden Datapak South Korea Dacomnet 
Switzerland Telepac Malaysia Maypac 
Yugoslavia Yupac Singapore PPSND 

Taiwan Pacnet 
UAE Emdan 

South America India GPSS 

Argentina Arpac South Africa Saponet 
Brazil Interdata 
Chile Chile-Pac 
Mexico Felepac Australia and Oceania 

Australia Austpac 
New Zealand Pacnet 

(Source: (Shliemin, 1992b» 

Figure 6.6: Networks Accessible From lAS net 



Address 
2502 9904 0302 33 
2502 9900 0054 00 
2502 9900 0054 00 
2502 9900 9906 
2502 9900 9900 
250299009901 
2502 0202 0400 
2502 0040 0404 
2502 0020 080 I 
2502 0020 0802 
2502 0020 0803 
2502 0040 0600 
250201600315 
2502 0020 0600 
250202300100 
2502 0230 0400 
2502 0040 0300 
2502 9900 0036 
2502 9900 0200 
2502 0040 0600 

Service/System 
Freenet 
Network Information 
Minimail 
X.28 test address 
Echo test address 
Drop test address 
lAS database access 
X.28 test address 
Echo test address 
Drop test address 
Traffic generator test address 
lAS host computer 
SUEARN Network Information Center 
lAS E-mail system (old system) 
lAS E-mail system (new system) 
lAS E-mail system (new system) 
lAS E-mail system (new system) 
Russian Express electronic mail 
Adonis 
lAS mini mail 
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Note: X.121 addresses have been "normalized" by extension to twelve characters. You may need to 
delete the fifth and ninth characters, if they are zero, to actually use the system. Sources: (ASM, 1992b); 
(Tymnet, 1993); (Broede1, 1992b); (Broede1, 1991a); (Broedel, 1991b); (Mayorov and Polyakov, 1991); 
(Petrova, 1991); (Klotzbiicher, 1992) 

Figure 6.7: X.121 Addresses on lAS net 

(Source: (Klotzbiicher, 1992» 

Service 
Registration Fee 
Password Fee 
Connect charges 
Data charges 
Storage charges 

Cost 
500 R (US$ 100) 
50 Rlmonth (US$ 10) 
0.3 Rlminute (US$ .10) 
0.4 Rlkbyte (US$ .20) 
0.2 Rlkbyte/day (US$ .20) 

Figure 6.8: lAS Electronic Mail Prices 



Service 
Registration Fee 
Monthly fee per user id 
Connect charges per hour 
- Europe 
- Others 
Volume In/Out per kilo segment 
- Europe 
- Others 

Cost 
US$ 100 
US$ 20 

US$ 12/hour 
US$ 18/hour 

US$ 10/ksegment 
US$ 20/ksegment 
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This covers access at 300, 1200,2400 bps (for 1200/2400, MNP5 is requested) Source: (Petrova, 1991) 

Figure 6.9: lAS Network Prices 

one. It includes electronic mail, teleconferencing, personal and group file storage, 

and file transfer. Adonis is commonly used with an MS-DOS based front end. One 

of the features of Adonis is automatic adaptation to the language of user, with inter

faces available in Russian, English, and French (possibly others as well). (Smirnov, 

1987); (McHenry et aI., 1988a); (Shliemin, 1992b); (Anonymous, 1988e) 

Infoservice Database information about lAS, its publications, and other specialized ref

erence information are available through Infoservice. (Shliemin, 1992b) 

Currency The Currency system converts foreign currencies at the official ruble exchange 

rate established by the National State Bank; the quotation rates of freely convertible 

currencies have been stored in the system since 1985, and the data are updated every 

week.(Shliemin, 1992b) 

PTT The PTT system contains reference information on telephone and telex codes and 

related telecommunications tariffs in countries around the world. 

Mini-mail This is an unofficial electronic mail system, opened in 1991, different from 

Russian Exprt!ss. Mini-mail has no charges.(Broedel, 1991 a) Mini-mail is available 

24 hours/day, 6 days/week (closed Sundays). The author (and maintainer) of mini-

mail is Gennady Romanov. 

-------- - --------
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TeJesprawka NCIT databases. No information available. (Broedel, 1991 a) 

Edifact No information available. Presumably EDIFACT document transfer. 

(Broedel, 1991 a) 

Klotzbiicher notes that all of the major database hosts from the former Soviet republics 

are available through IASnet; these are given in Figure 9.3. 

6.8.3 Sprint 

Sprint (formerly Telenet) began working on a public X.25 service offering in the 

Soviet Union in early 1990. Originally, export controls were so restrictive that Sprint 

planned to install only an X.25 concentrator with no packet switching capability. How

ever, after export control regulations were loosened in July, 1990, service using normal 

X.25 switches officially began in March, 1991. Nevertheless, to comply with CoCom 

and US Department of Commerce export controls, Sprint had to modify the software 

in their TP4000-series of network switches. A line-speed reduction, slowing down the 

maximum packet-per-second switch rate, and elimination of fast select were all required. 

With the liberalization of the export control regulations (see Chapter 7 (Environment), 

page 7.5), the maximum packet rate has been eliminated, and Sprint has removed this 

restriction from their switches.(Covey, 1993) 

In entering into the Soviet market, Sprint formed a joint venture "Sprint Networks" 

with Central Telegraph (CENTRALTEL), the part of the Ministry of Communications 

(MINSVYAZI) responsible for the two internal Soviet Telex networks (one using Latin 

and the other using Cyrillic characters).42 Central Telegraph brought in expertise, people, 

42Central Telegraph survived the breakup of the USSR and remains as the sole Sprint partner. It has 
been reported that Central Telegraph is now known as "Rostel." (Braziel, 1993); (Newsbytes0416, 1992). 
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facilities, and a strong knowledge of how the telephone network works, both politically 

and technically, in the former Soviet republics. This network has appeared in the CCITT 

bulletins listing international networks since 1991. (CCITT, 1992d); (Licht, 1993); (Mar

tin, 1993) 

Sprint Networks connects to the international Sprint network via leased lines to the 

United Kingdom and Germany. Sprint Networks also uses only normal telephone lines 

for data connections between their switches--evidently having Central Telegraph as a 

partner has been an asset in getting good quality inter-city lines.(Braziel, 1993) 

Growth in the former Soviet republics has been aggressive: SprintNet DataCall Plus 

(dial-in access) is now available through a local telephone call in twelve Russian, one 

Latvian, two Ukrainian, and one Belorussian city: (Martin, 1993); (Newsbytes0729, 

1992d) 

Country 
Russia 

Latvia 
Ukraine 
Belarus 

Cities 
Ekaterinburg, Irkutsk, Khabarovsk, Komsomolsk na Amure, Moscow, 
Nakhodka, Novosibirsk, Perm, Rostov, Samara, South Sakhalinsk, 
St. Petersburg 
Riga 
Kiev, Odessa 
Gomel 

Figure 6.10 gives additional information on the cities covered by Sprint in the former 

Soviet republics. 

Sprint placed a Telemail host43 in Moscow, and is actively selling that service. Sprint 

also offers X.2S and asynch point-to-point and multicast connections at 9.6 Kbps in 

all of the cities mentioned above, plus SDLC access at the same speed. PVC or SVC 

connections can be to other cities in the former Soviet republics, or to any other worldwide 

location covered by Sprint. Sprint's private network service is being used: about 10 

private networks (owned by Western-funded organizations) have been created. 

-IJTelemail is the electronic mail service which Sprint sells. Telemail support XAOO electronic mail 
interchange to external networks, and has gateways to the Internet. 
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A service which is likely to grow in popularity is Sprint's TCS (Transaction Commu

nications Service), which provides retail credit card verification. Since credit card use in 

the former Soviet republics is largely completely un-verified, the need for such a service 

is probably quite acute. 

In addition, Sprint offers its own equipment for CPE (customer premises equipment) 

installation. This includes PADs, concentrators, and mini-switches from their TP3, TP4, 

and TP8000 series. Sprint does not use any indigenous equipment. However, they have 

an agreement with an institute in the former Soviet republics to refurbish old Sprint TP4 

equipment for use in the Sprint Networks network. 

The service is a successful one. With over 700 customers (approximately one-fifth 

of which have no Western funding), Sprint Networks made a profit in 1992 in their 

second year of operation. Sprint Networks treats the Ruble as a convertible currency. 

While services are offered at dollar rates, they accept Rubles at the current rate as 

payment.(Martin, 1993); (Braziel, 1993); (Covey, 1993); (Licht, 1993); (Newsbytes0416, 

1992) 

6.8.4 ROSPAK 

ROSPAK (sometimes given as ROSPACK) is ajoint project of VNIIPAS and the Joint 

Stock Society "Intertelekom"44 ROSPAK was first installed in June, 1992 in Moscow, St. 

Petersburg, Ekaterinburg, Nizhniy Novgorod, Kazan', Samara, Rostov-na-Don, Vladimir, 

Kirov, and Khabarovsk (see Figure 6.11). ROSPAK is an X.25 interface network using 

A1cate1 switching equipment and leased lines. Transmission speeds on leased lines are 

between 2400 and 64,000 bps; switched lines will also be used at speeds of 1200 and 

44Intertelekom address: ul. Tverskaya. d. 7. Moscow. 103375. Telephone: 201 6389. 
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Telephone Customer 
City Number Protocol Speed Support 
Russia 
Ekaterinburg (3432)51-9949 Asynch 2400 (3432)41-4368 
Irkutsk (3952)33-6116 Asynch 2400 (3952)43-3496 
Khabarovsk (4210)21-4937 Asynch 2400 (4210)21-8799 
Komsomolsk na Amure (23100)3-0363 Asynch 2400 (23100)3-0249 

3-6898 Asynch 2400 
Moscow (095)928-0985 Asynch 2400 (095)201-9285t 
Nakhodka (42366)4-2710 Asynch 2400 (42366)4-4772 
Novosibirsk (3832)29-8861 Asynch 2400 (3832)22-7006 
Perm (3422)65-9636 Asynch 2400 (3422)48-8341 
Rostov (8632)69-6911 Asynch 2400 (8362)34-4722 
Samara (8642)33-0021 Asynch 2400 (8642)33-2690 
South Sakhalinsk (42400)2-9091 Asynch 2400 (42400)2-2399 
St. Petersburg (812) II 0-7792 Asynch 2400 (812)265-0571 
Latvia 
Riga (0132) 22-3817 Asynch 2400 (0132)22-5671 
Ukraine 
Kiev (044) 245-0379 Asynch 2400 (044)229-1041 
Odessa (0482) 26-2801 Asynch 2400 (0482)26-3853 
Belarus 
Gomel (0232) 55-1342 Asynch 2400 (0232)55-1132 

t- After hours support from all cities is available from this number. Normal support hours are 8 AM to 5 
PM. Source: (Martin, 1993)) 

Figure 6.10: Sprint Access in former Soviet republics 
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2400 bps. (McHenry, 1992d); (ASM, 1992b); (CCITT, 1992d) 

Little additional information is known about ROSPAK. In (McHenry, 1992d), plans 

for ROSPAK topology are provided. These are reproduced in Figures 6.12 and 6.13. It 

is not known whether ROSPAK has met its goals for expansion. 
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Figure 6.11: Rospak Topology, 1992 
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City Name mid-1992 end-1992 1993 
Moscow (hub) • • • 
Nizhniy-Novgorod (hub) • • • 
Samara (hub) • • • 
St. Petersburg (hub) • • • 
Rostov (hub) • • • 
Ekaterinburg (hub) • • • 
Khabarovsk (hub) • • • 
Vladimir • • • 
Kirov • • • 
Kazan' • • • 
Vologda • • 
Irkutsk • • 
Krasnoyarsk • • 
Novosibirsk • • 
Saratov • • 
Arkhangel'sk • • 
Ufa • • 
Voronezh 0 • 
Kaliningrad • • 
Kaluga • • 
Petrozavodsk • • 
Krasnodar • • 
Sochi • • 
Magadan • • 
Saransk • • 
Murmansk • • 
Novgorod • • 
Omsk • • 
Vladivostok • • 
Yuzhno-Sakhalinsk • • 
Smolensk • • 
Stavropol' • • 
Tambov • • 
Tomsk • • 
Tyumen' • • 
Ul'yanovsk • 0 

Chelyabinsk • • 
Cheboksary • • 
Yaroslavl' • • 
Yakutsk • • 

(Source: (McHenry, 1992d)) 

Figure 6.12: ROSPAK nodes and dates of operation (part 1 of 2) 



City Name 
Barnaul 
B1agoveshchensk 
Astrakhan' 
Belgorod 
Bryansk 
U1an-Ude 
Volgograd 
Cherepovets 
Makhachkala 
Ivannogo 
Nal'chik 
Tver' 
Elista 
Petropavlovsk 
Kemerogo 
Syktyvkar 
Vorkuta 
Kostroma 
Kurgan 
Kursk 
Lipetsk 
Yashkar-Ola 
Orenburg 
Ore1 
Penza 
Perm' 
Pskov 
Ryazan' 
Vladikavkas 
Kisolvodsk 
Pyatigorsk 
Kyzyl 
Tula 
Izhevsk 
Komsomol'sk na Amurc 
Grozniy 
Chita 

(Source: (McHenry, 1992d» 

mid·1992 end·1992 1993 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
• 
• 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
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• 
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Figure 6.13: ROSPAK nodes and dates of operation (part 2 of 2) 
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6.8.5 Infotel 

"Infotel" is a joint venture between the Moscow telephone company (MGTS), the 

International Center for Information Processing and Electronics (INTEREVM), Deutsche 

Bundespost Telecom, and Siemens-Nixdorf (Germany). This project is an outgrowth of 

the credits which the German government has extended to Russia; one of the clauses in 

the agreements is that part of the credits are to be used for developing the information 

infrastructure in Russia.45 In (St.P'burgNews921217a, 1992), Infotel is described as a 

data access center, offering "telex, Teletype, FAX and e-mail as well as access to Russian 

computer networks."46 However, in (Fridman and Sadovnikov, 1992), Infotel is described 

as an X.25 network in 17 different cities with 30 Moscow subscribers and a 64 Kbps 

satellite X.75 link to Datex-P in Dusseldorf. At the December 3, 1992 announcement 

(described in (Danowitz, 1992b)), Infotel was positioned as a commercial telecommunica

tions network identical to other X.25 PPSNs (public packet switched network) throughout 

the world. Infotel uses Siemens' EWSP switches manufactured in Germany. 

Danowitz's description of the Moscow announcement is interesting for its stylistic 

note: 

The presentation was an interesting study in contrast between the German and 
Russian national characters. The room was packed full, with lots of folks 
outside. Yet, hardly anyone was paying any attention to the presentation: 
lots of backfence conversations, contacts, information exchanges. . .. The 
Germans seemed very impatient with the audience for their lack of attention. 
Mr. N. Kleshchev was the host of the presentation, doing his best to maintain 
the atmosphere of cooperation and fellowship. There were no questions from 
the audience, which seemed odd. Either they knew all the answers, or did not 
want more detail. The real work will be done behind the scenes, privately, 
of course. (Danowitz, 1992b) 

45(Fridman and Sadovnikov, 1992) reports that there are five such programs: Infote1, banking network, 
telecommunications network, higher education, and a fifth project. 

46The report is second hand, with an original source given as Dc1ovoy Mir, Number 238 (December 10, 
1992). 
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Another source may confirm that this is a valid, operating network. The CCITT, in 

its October, 1992 bulletin informing member bodies of DNIC (data network identification 

codes), has listed the DNIC 2504 as assigned to "Infotel."(CCITT, 1992d) 

6.S.6 ESPAK-Estonian Packet Switching Network 

Vulis reports on the Estonian packet switching network ESPAK in (Vulis, 1992d). He 

provides information about an X.75 connection between ESPAK and AT&T's Accunet 

network, and gives rates for use of the service (US$ 6 per hour, plus US$ 6 per 64K 

characters transmitted or received). 

6.S.7 LATPAK-Latvian Packet Switching Network 

Inside Latvia, X.25 services are available from the public X.25 network Latpak. (Note 

that Sprint also has a POP in Riga). 

6.S.S TransInform 

The TransInform network is a brand new one.47 I have only a single reference to 

it, an electronic mail message. (Petrukhin, 1993) TransInform is an X.25 network with 

nodes in Moscow and Kiev. It also appears to have PADs in Odessa, St. Petersburg, 

and Vladivostok, with plans for expansion into Arkhangelsk, Murmansk, Petrozavodsk, 

Mariupol and Izmail. TransInform is accessible either via public dial-in or via dedicated 

synchronous lines. 

47Contact information for TransInform: Vladimir Petrukhin, Post Office Box 54, Kiev, Ukraine, 252207, 
Phone: +70442663579 and 267 6061. Email: vapetr@d346.icyb.kiev.ua. 
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TransInform offers subscribers a package called "TSI GATE," which handles the dial

up dialogue, provides a basic electronic mail service, and some minor database services. 

Databases available on TransInform include the Moscow Commodity Exchange (MTB) 

and the Economic News Agency's Exchange database. The host computer and hardware 

for TransInform isn't mentioned. 
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6.9 Interlink 

Interlink is an early (approximately 1990) German/Russian Joint Venture which brought 

a leased line into Moscow.4s Interlink is one of the most expensive of the data com

munications services, and it exists mostly to bring international traffic out of Moscow. 

The Interlink German partner, Gutacker Tele-Communication (GTC) maintains a fixed 

line from Bad Hersfeld to the PTT office in Moscow.49 Interlink operates a single IBM 

AT as their network connection point running the Xenix (Unix-like) operating system. 

The registration fee for Interlink is 500 DM, with a monthly basic charge of 90 DM. 

(Klotzbticher, 1991); (Interlink, 1992) 

48Contacts at Interlink include Andrej V. Astakhov, Vladimir N. Glazkov, and Konstantin Makarenkov. 
Address in Moscow is 34 Narodnogo Opolchenia St, 123423 Moscow. Telephone 946-87-11, 946-94-76; 
FAX +7-095-943-00-87; Telex (0402) 6101010 int lu; interlink@gtc8.uucp or interlink@immoscow.gtc.de 

49GTC's address is GTC Gutacker Te1e-Communication, Alexanderstr. 79, 7000 Stuttgart Telephone: 
0711-232653, Infoserver NUA 4571 1040009 Username GAST 



Commercial System: Opus1.COM to Internet backbone 
Home (149.138.253.1) 
Foo (149.138.1.23) 
Sunquest-GW (149.138.1.31) 
sl-stk-1.sprintlink.net (144.228.2.65) 
icm-fix-w.icp.net (144.228.1.162) 
t3-0.enss144.t3.nsf.net (192.52.195.253) 
t3-2.San-Francisco-cnss9.t3.ans.net (140.222.9.3) 
t3-3.San-Francisco-cnss8.t3.ans.net (140.222.8.4) 
t3-1.Seattle-cnss88.t3.ans.net (140.222.88.2) 
t3-0.Denver-cnss96.t3.ans.net (140.222.96.1) 
t3-0.Denver-cnss97.t3.ans.net (140.222.97.1) 

Research System: Tennis.Tucson.AZ.US to Internet backbone 
Spring-UAZHEP (192.35.195.99) 
ringo.telcom.arizona.edu (128.196.188.1) 
Gabby.Telcom.Arizona.EDU (128.196.128.1) 
Westgate.Telcom.Arizona.EDU (192.80.43.2) 
uu-ua.west.westnet.net (192.31.39.233) 
t3nss-uu.west.westnet.net (192.31.39.21) 
t3-2.Denver-cnss97.t3.ans.net (140.222.97.3) 
t3-3.Denver-cnss96.t3.ans.net (140.222.96.4) 

Source: routing taken on \9-Jan-\993 from each system. 

Figure 6.14: Connections to Commercial and Research Internet Backbones 

6.10 TCP/IP 
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Figure 6.15 lists the TCP/IP network numbers which have been assigned to organiza

tions in the former Soviet republics. Figure 6.16 gives results of connectivity and routing 

tests over the research Internet and commercial Internet from Tucson, Arizona, on Jan-

uary 17, 1993. A "Y" in a column indicates that there is positive routing information for 

that network from either the commercial or research side of the Internet (per the column 

label). Note that none of the networks were actually on-line at the time this test was run. 

Routing statistics were done from systems with paths to the Internet backbone shown 

in Figure 6.14. 



Addl"6S Network Name 
144,21)6,11,11 KIAE-MOSCOW 
147.45,11,11 FREE 
157.IH6,1I,1I NALCHIK-NET 
15H,129,O,O LITERA 
15H,250,O,O MSUNET 
159,93,0,0 HEP-CIS 
159.14H,II,1I LVNET-RIGA 
16I.H.O,O MAGNITKA 
192.9I.1H6,O DEMOS-HQ 
192.94,221.0 RELCOM 
192.9H,49,O ESTNET 
192,1111,4,0 JVDNET 
192,1112,229,0 SU-IHEP 
192.121.251.0 EE-TALLINN 
192,121.252,0 EE-TARTUU 

Contnct Infonnation 
SnldaulV. Alck.'icy A. (AAS3). ulc",C!!lkiac.su. +7 095 1969614 
Mironov. Evgeny (EM217). kcl2h,@VMS2.UNI-C,DK. +7 1m 1354133 
Antonov. Paul (PA75). apg@nalchik.,u. +7 R661X191523 
Pak, ... ,. Algirda., (AP44). a.pakstas(o'scdcs,mii2.11. +7 ()\22 3597114 
Avdeycv. Dmitry (DA 196). dmitry@npi,msu.su. 7-(1)5-939-5R77 
Shiriknv. Vladislav (VSR6), shirikov@jinr.duhna.sc. Duhna(221)67723 
Ugi,. Bw';n, (BU5). +7 0132-263-991 
lvans. Michael (MI26). ivan5@Anduin.maginf.chcl.su. +7 (35137) 7-9279 
Volodin. Dmitry (DVV). dvv@HQ,DEMOS.SU. +7 (~)5 231 
Grivosky. Boris A. (BAGl). hllris@icic.msk.su 
ReiL.aka.,. Natasha (NR554). nata@hcrta.ioc.ec. +7-()\42-525623 
Saukh. Nickolay M, (NMSI). nm,@USSR.EU.NET. +7 (1)5 299 
Ycgo,hin. Leonid (LY22). postrna.'lCr@SERP,IHEP.SU 

192.124,170.0 RELCOMI Volodin. Dmilry (DVV). dvv@HQ.DEMOS.SU.+7095 231 
192,14H.166,O ITEPNET Bohyshev. Andrey (AB293). hohyshev@cl.itep.msk.su. (7-1~)5) 123-31-95 
192,150,205,0 DIALNET-PD uvalishin. Dmitry Konstantinovitch (DZ36). dz@'dialnel.msk,su. +7 (1~)5) 1111-672H 
192.153.171.0 ELVIS-LAN Arkhipov. Andrei (AAI24). n\(\t@e1vis,msk.su.+711')5 532 H6H9 
192,160.233.0 OEA-NET Orel. Oleg (006). pOSlm~'lCr@oea,ihep,su 
192.188.116.0 CIT2 Lavrentiev. Amlrcw (AL44). kiae.su!iaicom,dubna.su!mul. +7 221 55606 
192,IHH.IH7.11 UNDERWAY Gonchanw. Serge (SGIII2).joker@TURBO,NSK.SU. 7 3H3 2 669136 
192.IHH.IH9.0 ECSC-LB-MIPT Kudryashev. Michael (MK6II). mike(O'ECSC.MIPT.SU. +7 (11')5) 40H-71-54 
192,195,M,O SURNET Berdnikuv. Konstantin (KBI7(XI). kisa@rich.chcl.su. +7-3512-61~5436 
I 92,203.HII.O LPINET Dohyshev. Andrey (AB293). huhyshev@cl.itep,msk.su. (7-1~)5) 123-31-95 
193,124,3.0 FREE-LAN-IOII Mironov. Evgeny (EM217). kcl2hs@'VMS2.UNI-C.DK. +7 1~)5 1354133 
193.124.4,0 lET-INFO Yelisseyev. Vladimir A. (VAY2). +7 1~)5 IHM33111 
193,124,6.0 LAID-NET Shishov. Andrey N. (ANS2). vladkv@PCCENTRE.MSK.SU. +7-11')5-166IH42 
193.124.7.0 EXLlNK-NET Alexeev. Alcxey Y. (AYA2). alcxey@EXLlNKMSKSU. +7 (1')5 274-02H7 
193,124.H.O ORG-NET Deloslud"ev. Dmitri N. (DNB4). rIX,t@SENSOR.ZGRAD.SU. +7 1~)5 5325633 
193.124.9.0 ORG-NETI Beloslud"ev. Dmitri N. (DND4). root@SENSOR.ZGRAD,SU. +7 1m 5325633 
193.124,111,0 ORG-NED DelosludL,ev. Dmitri N. (DND4). root@SENSOR.ZGRAD.SU. +7 1m 5325633 
193.124,12.0 NEVOD-NET Kostarev. AI .. ey F. (AFK4). kaf@TEREM,PERM.SU. +734223111474 
193,124,\3,0 TEREM-NET Kostarev. Alcxey F. (AF.K4). kaJ@TEREM.PERM.SU. +734223111474 
193.124,14,0 AVIEX-NET M",ov,ky. Vadim N, (VNA2). alamw@PCCENTRE.MSK.SU. +7-1~)5-4657IXI3 
193.124.1fl.() CIT2·NET Lavrcnlicv. Andrew (ALA·n. kiac.su!iaicum.dubna.su!rnol. +7 221 55606 
193.124,32,0 COCOS-NET Konstantin. Ivanov G. (lGK). ikg(~COCOS.OMSK.SU. +7 3HI 225H344 
193.124,36,0 liS-RANI Dudomv. Nickolay (ND34). nnd@ITFS,NSKSU. +7 3H3 2356722 
193.124.3H,O ITFS-NSK Dudomv. Nickulay (ND34). nnd@ITFS,NSK,SU. +7 3H3 2356722 
191124.48.n CSOfTNET Sviriduv. Igor (1539), siu',lIUl.cs.kiev.uu@ussr,cu.ncl. +7 n44 2638770 
193.124.56,0 ROCKET-NET Kaidalov. Valentin A. (VAK5). pOSlmaster@mckel.kharkov.ua.+70572445130 
193.124.RI.O KAllA-NET Chechik.lgor E. (IEC). chech@KAllA,SPB,SU. +7-MI2-29M241~) 
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Note: Addrc5scs which end with n.n arc Class 8. and capahlc uf handling up tu 65.535 host". Addresses which end with .11 arc Class C, and arc capahle of hull.lin!): 255 h{I.~L~. 
Suun:e: Internet Network Infurmatiun Center (nic.ddn.mil). infumlutinn as of January 15. 1993. 

Figure 6.15: Soviet TCP/IP addresses assigned 
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6.10.1 FREEnet 

FREEnet (For Research, Engineering, and Education Network) is a Soviet TCP/IP 

network. 50 FREE net was probably established in late 1991, about the time of the EARN 

connection to IOKh. FREEnet is based at IOKh, and has an electronic mail gateway to 

SUEARN. FREEnet is advertised as a network of Unix computers and leased 9600 bps 

lines, but it is likely that it also includes a large complement of MS-DOS systems and 

dial-up lines. (Mendkovich, 1992a) 

FREE net communicates with the outside world through the same dial-up EARN con

nection via UNI-C in Denmark. Although FREEnet originally routed all mail through 

EARN and a source-route-specified electronic mail address of: 

user%node.FREE@SUEARN2.BITNET, 

they now propagate their internal node names through the Internet Domain Name System 

(DNS), which significantly eases communication with the West. It appears that electronic 

mail now no longer passes through the SUEARN2 BITNET node. 

The growth of FREEnet has been impressive. In February, 1992, three organizations 

(with 10 nodes) were connected. By early 1993, seventy-two nodes were registered in 

FREEnet, forty-six of which were listed as dial-up. See Figures D.I through D.5 for 

additional information on institutes and systems on FREEnet. 

FREE net has gateways to many other networks: SUEARN (as described above, via 

gw.free.msk.su), Re\com, and to X.25 via VNIIPAS (2502 9904 0302 33 is the X.121 

address). (ASM, 1992b) 

50FREEnet should not be confused with the National Public Telecomputing Network (NPTN) project 
"Freenet," which establishes civic network and computer systems for public access in libraries and com
munity centers. The most famous of the Freenet systems is the first, the Cleveland Freenet.(Gerland, 
1991) 
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Accessible Accessible 
through through 

Address Network Name Research? Commercial? 
144.206.0.0 KIAE-MOSCOW N N 
147.45.0.0 FREE N N 
157.186.0.0 NALCHIK-NET N N 
158.129.0.0 LITERA N N 
158.250.0.0 MSUNET N N 
159.93.0.0 HEP-CIS N N 
159.148.0.0 LVNET-RIGA Y Y 
161.8.0.0 MAGNITKA N N 
192.91.186.0 DEMOS-HQ N Y 
192.94.221.0 RELCOM N N 
192.98.49.0 ESTNET Y Y 
192.10 1.4.0 JVDNET N N 
192.102.229.0 SU-IHEP N Y 
192.121.251.0 EE-TALLINN Y Y 
192.121.252.0 EE-TARTUU Y Y 
192.124.170.0 RELCOMI N N 
192.148.166.0 lTEPNET N Y 
192.150.205.0 DIALNET-PD N N 
192.153.171.0 ELVIS-LAN N N 
192.160.233.0 OEA-NET N N 
192.188.116.0 CIT2 N N 
192.188.187.0 UNDERWAY N N 
192.188.189.0 ECSC-LB-MIPT N N 
192.195.8.0 SURNET N N 
192.203.80.0 LPINET N Y 
193.124.3.0 FREE-LAN-IOH N N 
193.124.4.0 JET-INFO N N 
193.124.6.0 LAID-NET N N 
193.124.7.0 EXLINK-NET N N 
193.124.8.0 ORG-NET N N 
193.124.9.0 ORG-NET2 N N 
193.124.10.0 ORG-NET3 N N 
193.124.12.0 NEVOD-NET N N 
193.124.13.0 TEREM-NET N N 
193.124.14.0 AVIEX-NET N N 
193.124.16.0 CIT2-NET N N 
193.124.32.0 COCOS-NET N N 
193.124.36.0 lIS-RANI N N 
193.124.38.0 ITFS-NSK N N 
193.124.48.0 CSOFTNET N N 
193.124.56.0 ROCKET-NET N N 
193.124.81.0 KAHA-NET N N 

Figure 6.16: Routing for former Soviet republics TCP/IP networks 
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Mendkovich (the SUEARN coordinator) also announced an information server similar 

to the BITNET LISTSERV running on FREEnet, but the address which was provided 

does not work. It is not known if this server was created and then deleted, or if it never 

existed at all. (Mendkovich, 1992a) 
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6.11 Indigenous Network Developments 

Progress in the former Soviet republics in developing indigenous network technologies 

and products has been very slow. Soviet manufacture of modem and LAN equipment 

based on Western standards is discussed in another section of this chapter, beginning on 

page 6.3.2 and in Chapter 9 (Applications) beginning on page 9.8. Wolcott describes a 

cross-bar switch network in the PS-2100 supercomputers under development in (Wolcott, 

1992b). Some other 

There are very few examples of indigenous development of networking technology 

since 1990. In February 1991, Mosaic Group members received information on the ES-

8390 teleprocessing network, which mentioned the new ES-8378, a successor to the ES-

8371 teleprocessing front end for ES-series mainframes.51 (MPOYT, 1991c); (MPOYT, 

1991b); (MPOYT, 1991a) 

The 1991 visit to the Minsk Production Association of Computer Technology (MPOYT), 

was accompanied by a demonstration of the Soviet front-end processor which is the 

follow-on to the ES-8371. 

The ES-8371.21 teleprocessor was produced at the Minsk Plant. The new ES-8378 

occupies roughly the same niche as the ES-8371-an IBM front-end processor. The 

ES-8378.21 is also called the PPD-3M. Approximately 100 had been manufactured (not 

including earlier PPD-3 production). The ES-8378.21 is initially loaded from the ES-

series mainframe it connects to. 

A new model, the ES-8378.20, was supposed to be ready by mid-year, 1991. Max

imum throughput on the ES-8378.20 was supposed to be 400,000 bits/sec; on the ES-

5lES-series mainframes are Soviet and East Bloc manufactured functional equivalents of the IBM 360 
and 370 architecture mainframes. Additional information 011 the ES-series teleprocessors is available in 
(Snyder, 1992b). 
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8378.21, 256,000 bits/sec. The author has no additional reports of the ES-8378 in either 

configuration. 

While the 8378 is normally used to connect ES-series mainframes together, the visitors 

were told that "special" software was available to facilitate ES-series and SM-series 

interconnections. No mention was made of where this software runs. The software was 

written at another institute in Minsk. Furthermore, there is a board (made at MPOVT) 

that can be put into the ES-1842 80286-type personal computers that enable them to 

communicate in mixed ES/SM/PC configurations with an 8378. 
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6.12 Akademset' and PD-200 

Akademset' seems to have disappeared as a network of any consequence in the former 

Soviet republics (if it ever was important). Most sources fail to mention it at all. In a 

conversation, one observer noted that Sprint had tried to use Akademset' as part of its 

network, but had failed. In 1991, one of the Relcom technical support staff repOlted 

that some of the Releom links ran over Akademset' .(Antonov, 1991 a) It is likely that 

Akademset' has been largely decommissioned; in any case, it is not playing any significant 

part in the current growing network infrastructure in the former Soviet republics. 

PD-200, the 200 bps All-Union Data Network, also seems to have disappeared. 



286 

6.13 Bulletin Board SystemslFidoNET 

Although bulletin board systems don't necessarily represent infrastructure improve

ments, they do demonstrate that people are not only able to get computers, but also 

modems, and are making use of the telephone lines which are available. 

The largest bulletin board network, FidoNET, is wildly popular in the former Soviet 

republics, growing from 37 systems in ten cities in early 1991, to 688 systems in 97 

cities in 1993. Fido is discussed in greater detail in Chapter 7 (Environment) beginning 

on page 355. Additional information is also available in Figures 7.2 and 7.3, which give 

geographic dispersion and growth for 1991 through 1993. Figure 7.5 summarizes the 

information in Figures 7.2 and 7.3. Figures D.56 through D list the active Fido bulletin 

board systems in the former Soviet republics as of January 8, 1993. 
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6.14 Glasnet 

Glasnet52 was announced in late 1990 as a project funded by the International Foun

dation for the Survival and Development of Humanity (IFSDH, founded by the late An

drei Sakharov, and with Evgeniy Velikhov, Jerome Wiesner, and John Sculley as board 

members).53 IFSDH started with $25,000 in hard currency, 200,000 Rubles in soft, and 

a goal of charging non-commercial Soviet users entirely in Rubles. GlasNet was the first 

non-profit, non-governmental computer network in the Soviet Union, and it stands with 

a continuing goal of maintaining that status and its original mission. With the Institute 

for Global Communications (lGC) and the Association for Progressive Communications 

(APC) providing technical support and general cheer-leading, the GlasNet 20 MHz 80386 

PC with 8 Mbytes of memory, a 440 Mb hard disk, and a standard Unix distribution was 

installed in February, 1991. APC has a stock software package which they provide for 

their member networks for conferencing and electronic mail.54 Based on their experience, 

this system can handle 5,000 accounts and between 7 and 20 on-line users. (Reshetnikov, 

1990); (Caulkins, 1991); (Dyson, 1991a); (Caulkins, 1992b); (Caulkins, 1993); (Voronov, 

1992a) 

The Association for Progressive Communications is a group of networks linking 

peace, social change, and environmental activists. The US partner in APC is the Institute 

for Global Communications, a part of the Tides Foundation. For some period of time, IGC 

also was in close contact with the San FranciscolMoscow Teleport, although that rela

tionship has been dissolved (see page 307 for a description of the San Francisco/Moscow 

52Some contacts at OlasNet include Anatoly Voronov, Executive Director, avoronov@glas.apc.org; 
Alexander Zaytsev, Technical Director, alexz@glas.apc.org; Anatoly Yeroshin, User Support Director, 
ayeroshin@glas.apc.org; Stanislav Tambovsky, Moscow OlasMail Station Director, glasmail@glas.apc.org 

53There are IFSDH branches in Moscow, Washington, DC, Stockholm, and Sofia. 
54Th is is the same software which the San FranciscolMoscow Teleport uses, unsurprisingly, because 

SFMT was housed for some period of time on the IOC host in San Francisco. 
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Teleport and SovAm Teleport). Partners in APC include Pegasus Networks (Australia), 

AlterNex (Brazil), Web (Canada), GreenNet (England), ComLink (Germany), GlasNet 

(Russia), Nicarao (Nicaragua), NordNet (Sweden), and Chasque (Uruguay). They also 

have pending applications from EcuaNex (Ecuador) and Lega per L' Ambiente (Italy). 

Figures 6.17 and 6. I 8 list the APC networks and their contacts. 

This list of networks is somewhat misleading, as APC networks stretch into even 

more countries than that. For example, in Cuba, the author used a Unix microcomputer 

which connects daily to Web, the Canadian APC node. In (Book, 1990), it is reported that 

the Estonian Preparatory Committee of the European Nuclear Disarmament Convention 

1990 connects to the Swedish APC node via a 1200 bps direct-dial telephone call. 

Communications between GlasNet and the rest of the world are through dial-up 

UUCP-the California and London APC network nodes call the Moscow GlasNet node 

every night and batches of news and mail are transferred over those links. GlasNet came 

on-line for users May 30, 1991. (Caulkins, 1991); (Vulis, 1991b) GlasNet has sixteen 

dial-in modems55 in Moscow and two ISKRA-2 dial-in phone lines. (Caulkins, 1993); 

(Voronov, 1992a) 

GlasNet isn't anti-business, but its main goals are not commercial. One of GlasNet's 

most active Western supporters, Caulkins56 suggests that GlasNet should fit into the 

eco/peace/activist APC mold: 

The purpose of GlasNet will be to offer easy and inexpensive information 
exchange between diverse groups within the USSR, including scientists, ed
ucators, cultural groups, journalists, environmentalists, computer enthusiasts, 
etc.; it will also enable these Soviet groups to correspond through electronic 
mail with their counterparts in the Americas, Europe, and Asia. 

55GlasNet phone numbers, in Moscow, are 262-4857 and 262-0209 (both are rotaries). 
56 Dave Caulkins, GlasNet USA, 437 Mundel Way Los Altos, CA 94022, Phone: + I 415 948 5753; 

FAX: +1 415948 1474; dcaulkins@apc.org 



GlasNet is intended to serve the communication needs of pro bono groups in 
the USSR who could not otherwise afford modern communication services. 
Charges to non-commercial GlasNet users in the USSR will be entirely in 
rubles, and kept as low as possible while maintaining good system services. 
(Caulkins, 1991) 

Typical of the GlasNet program is their "Modems for Democracy" project: 

To make GlasNet services available to the widest possible circle of users, 
GlasNet can provide a limited number of modems to non-commercial, non
government organizations working to advance democracy in the former So
viet states. 

For a nominal monthly fee of 150 Rubles, GlasNet will lease these modems 
on a renewable basis to organizations which meet the following criteria: 

1. Non-commercial, non-government status; 

2. A history of successful contributions to democratization, protection of 
human rights, and other progressive goals; 

3. A desire and capacity to use GlasNet electronic communications to 
advance these objectives, including access to a computer and ability to 
pay monthly GlasNet ruble fees. 

GlasNet will retain ownership of the modems to prevent their resale or mis
use. Any recipient organization engaging in activity inconsistent with the 
application criteria listed above will be considered to have breached its lease 
contract. In such cases, the recipient's account will be closed and the modem 
will be removed and returned to GlasNet. (Fick, 1992) 
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However, to cover their costs, GlasNet has begun offering (November, 1991) some 

commercial services which also supplement their mission. Glasmail is one example: for 

a fee, the GlasNet personnel in Moscow will take an electronic mail message sent to the 

GlasNet node and mail it, FAX it, telegraph it, or even call the recipient and read it to 

them. Glasmail rates are given in Figure 6.19. The same service is available in the other 

direction-Moscow GlasNet subscribers can have their messages delivered by GlasNet 

personnel in San Francisco. (Tambovsky, 1992); (Caulkins, 1992a); (Caulkins, 1993) 
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GlasNet is continuing to expand. In February, 1993, GlasNet had a second host under 

test in Kiev. Through their X.25 connections to Sovpak, GlasNet users can dial-in as a 

local phone call in St. Petersburg, Odessa, Riga, Vladivostok, and Murmansk. (Caulkins, 

1993); (Voronov, 1992c) 

GlasNet has also continued to keep their rates for local users in Rubles, despite the 

inflation. Rates for Mid-1991 are given in Figure 6.20; rates current in February, 1993, 

are given in Figure 6.21. 

In October, 1992, GlasNet added PilotNet, a joint venture between the Russian Min

istry of Education and IBM World Trade Europe/Middle East/Africa. IBM donated com

puters and modems to several schools in different cities in the former Soviet republics. 

GlasNet has linked these schools up and provides an international gateway. (Voronov, 

1992a) 

Although GlasNet does make some contribution to the internal infrastructure, its main 

purpose is as a vehicle for EastlWest communications. Travica gives GlasNet greater 

credit than that. (Travica and Hogan, 1992) reports that " ... attempting to cope with the 

problem of noisy telephone lines, the GlasNet management discarded the idea of import

ing high quality modems. Instead, they helped initiate the domestic computing industry 

to produce equivalent modems." Dyson gives a slightly different slant on the matter: 

" ... the Soviet director is Valentin Proleiko, who also runs a small co-op, Computerlink, 

which makes 8-bit PCs. . .. Proleiko believes that he can be of most use to GlasNet 

in a double role, so that he can call on Computerlink's resources to help GlasNet as 

necessary. His goal is to build modems and computers domestically so that people can 

buy them for 4,500 rubles instead of the 45,000 ruble price that's typical for an imported 

XT with a modem." (Dyson, 1991a) Whether GlasNet is spurring native industry, or 

helping Computerlink to sell modems (or neither) is unclear. In recent information about 
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GlasNet, the Computerlink connection isn't mentioned, and users are encouraged to buy 

modems from US mail order houses-not domestically. 



AIterNex Brasil 
IBASE 
Rua Vicente de Souza 29 
22251-070 Rio de Janeiro 
Tel: +55(21 )286-0348 
Fax: +55(21)286-0541 
Email: suporte@ax.apc.org 

Chasque Uruguay 
Instituto del Tercer Mundo 
Casilla Correo 1539 
Montevideo 11000 
Tel: +598(2)496 192 
Fax: +598(2)419222 
Email: apoyo@chasque.apc.org 
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Contact: Carlos Afonso (cafonso@ax.apc.org) Contact: Roberto Bissio (rbissio@chasque.apc.org) 

ComLink Germany 
Moorkamp 46 
D(w)-3000 Hannover I 
Tel: +49(511)350-3081 
Email: support@oln.comlink.apc.org 
Contact: Udo Schacht-Wiegand 
(udo@oln.comlink.apc.org) 

GlasNet Russia 
Sadovaya-Chernogryazskaya 4 
Moscow 
(near Krasniye Vorota Metro station) 
Tel voice: +7(095)208-7639; +7(095)207-0704 
Tel data: +7(095)262-4857; +7(095)262-0209 
Email: support@glas.apc.org 
Contact: Anatoly A. Voronov 
(avoronov@glas.apc.org) 

Institute for Global Communications USA 
PeaceNetlEcoNetlConflictNet 
18 De Boom Street 
San Francisco, CA 94107 
Tel: +1(415)442-0220 
Fax: +1(415)546-1794 
Email: support@igc.apc.org 
Contact: Geoff Sears (gsears@igc.apc.org) 

Ecuanex Ecuador 
c/o Intercom 
12 de Octubre 622, Of. 504, 
Casilla 17-12-566 
Quito 
Tel: +593(2) 528 716 
Fax: +593(2) 505 073 
Contact: Sally Burch (intercom@ecuanex.apc.org) 

GreenNet England 
23 Bevenden Street 
London Nl 6BH 
Tel: +44(71 )608-3040 
Fax: +44(71)253-0801 
Email: support@gn.apc.org 
Contact: Viv Kendon (viv@gn.apc.org) 

Nicarao Nicaragua 
CRIES 
Apartado 3516 
De la Iglesia Carmen, 1 cuadra al lago 
Managua 
Tel: +505(2)621312 or +505(2)623092 
Fax: +505(2)621244 
Email: support@nicarao.apc.org 
Contact: Cristina Vasconi (cvasconi@nicarao.apc.org) 

(Source: apc_brochure, downloaded from apc.org on 8-Feb-1993. Addresses are listed as current for 
17-December-1992). 

Figure 6.17: APC Member Networks (part 1 of 2) 



NordNet Sweden 
Huvudskaersvaegen 13, nb. 
S-121 5410hanneshov 
Tel: +46(8) 600-0331 
Fax: +46(8)600-0443 
Email: support@pns.apc.org 
Contact: Cilia Lundstroem (cilla@pns.apc.org) 

Web Canada 
NirvCentre 
401 Richmond Street West, Suite 104 
Toronto, Ontario, M5V 3A8 
Tel: +1(416)596-0212 
Fax: +1(416)596-1374 
Email: spider@web.apc.org 
Contact: Kirk Roberts (kirk@web.apc.org) 

Pegasus Networks Australia 
EarthNet LTD 
P.O. Box 284 
Broadway 4006 
Queensland 
Tel: +61(7) 257 1111 
Fax: +61 (7) 257 1087 
Email: support@peg.apc.org 
Contact: Ian Peter (ianp@peg.apc.org) 

(Source: apc_brochure, downloaded from apc.org on 8-Feb-1993. Addresses are listed as current for 
17-December-1992). 

Figure 6.18: APC Member Networks (part 2 of 2) 
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Service 
FAX 

Dictation 

Telegram 
Ordinary 
Mail 

Pick up from Office 
Telegram notifying 
recipient he has mail 
Acknowledgment 

(Source: (Caulkins, 1992a» 

Cost 
$ 6 for 2 pages of 1800 characters each, 
$ 5 for each additional page of 1800 characters. 
$ 19 for 2 pages of 1800 characters each, 
$ 9 for each additional page of 1800 characters. 
$ 20 for I page with a maximum of 300 words. 
$ 5 for 2 pages of 1800 characters each, 
$ 4 for each additional page of 1800 characters. 

$ 3 additional charge. 
$ 4 additional charge. 

$ 5 additional charge. 

Figure 6.19: GlasMail Rates 
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Rates (as of 24 July 1992) 
Time Charges (all times shown are Moscow Time) 

Commercial users 
From 0900 To 1900 
From 1901 To 0859 
Research institutes 
From 0900 To 1900 
From 1901 To 0859 

4 Rlminute 
2 Rlminute 

2.4 Rlminute 
1.2 Rlminute 

Non-governmental organizations (obshestvennie organizatsii) 
From 0900 To 1900 1.0 Rlminute 
From 1901 To 0859 
Individuals 
From 0900 1b 1900 
From 190 I To 0859 

Monthly Charges 

Commercial users 
Research institutes 
Non-governmental organizations 
Individuals 

Transmission Charges 

0.5 Rlminute 

0.5 Rlminute 
0.25 Rlminute 

1,500 Rlmonth 
600 Rlmonth 
250 Rlmonth 
100 Rlmonth 

(Commercial users get 6 Mb/month free; research 2 Mb/month; 
non-government 3Mb/month; individuals 1Mb/month) 

data sent within the USSR· 
data sent across the USSR's border, 
non-commercial users 
data sent across the USSR's border, 
commercial users 

Storage fees 
non-commercial users 
first 10,000 bytes 
each additional 10,000 bytes 
commercial users 
first 10,000 bytes 
each additional 10,000 bytes 

(Source: (Aldis, 1991)) 

no charge 
0.5 Rlkilobyte 

1.5 Rlkilobyte 

no charge 
10 kopecks 

no charge 
40 kopecks 

Figure 6.20: Glasnet Rates (Summer, 1991) 

295 



Glasnet fixed rates for startup, on-line access, and local disk storage: 

Registration 
Monthly Fee 

On-line (per minute) 
9 AM to 6 PM 
6 PM to 9 AM 
via X.25 (per minute) 

Data Storage 
t(kbyte/month) 

t- For each account in a group. 
:j:- First 50k free. 

Subhost Organization Group 
2,500 2,500 2,000 
2,000 1,800 1,440t 

9.00 

3.00 

1.50 
1.00 
9.00 

3.00 

1.50 
1.00 
9.00 

3.00 
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Individual NGO 
1,000 1,000 

500 350 

1.50 1.50 
1.00 1.00 
9.00 9.00 

3.00 3.00 

Electronic mail costs. Express service implies 5 hour turnaround time; ordinary service implies 16 hour 
turnaround time. 

Network 
GlasNet 
Releom 

Alternex (Brazil) 
Comlink (Germany) 
Econet (USA) 
Ecuanex (Euador) 
Greennet (UK) 
Nicarao (Nicaragua) 
Nordnet (Sweden) 
Peace net (USA) 
Pegasus (Australia) 
Web (Canada) 

Internet and all 
free gatewayed hosts 

BIX, Connect, 
Dialeom, Easylink 
EIES 
NWI 
OTC 
Tclemail 
TWICS (Japan) 

Per Message 
0 
1 

4 
3 
3 
4 
3 
3 
3 
3 
4 
3 

7 

6 
44 
12 
22 
36 

Per kilocharacter 
Express 

0 
2 

12 
10 
10 
12 
10 
12 
10 
10 
12 
10 

13 

28 
28 
28 
38 
44 

Ordinary 
0 
2 

6 
6 
5 
6 
5 
6 
5 
5 
6 
5 

7 

14 
14 
14 
19 
22 

(These rates are current as of October I. 1992 and are given in Rubles. Source: (Caulkins. 1993» 

Figure 6.21: GlasNet Rates, Late 1992/Early 1993 
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6.15 Infocom 

Infocom is a joint venture between the Finnish PIT (Fintelcom), the Moscow City 

Telephone Network (MGTS), and VNIIPAS.57 Infocom provides PAD and X.2S access to 

users in Moscow. Infocom connects directly to Datapak and to IASnet (which gives them, 

presumably, a backup channel should their direct line fail). Dial-up access is available 

at 300, t 200, and 2400 bps (with MNP, as is usual). Infocom also advertises access to 

Telebox, which is an electronic mail service based in Finland with X.400 and Internet 

gateway access. Aside from the original announcement in February, t 99 t, Infocom has 

proceeded without fanfare.(Lehto, 1991) 

57 Address and contact information: Matti Lehto, Vice Managing Director; INFOCOM Joint Venture, 
Kuznetski most st., 4, 103009 Moscow, Telephone: +7095925 1235; 925 4093; FAX: +7 095 2003219; 
Telex: 19207956 TBX SF (Finland); Infocom@Telebox.TeIe.FI. 
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6.16 Istok and Iskra 

As the conversion of Communist Party and military organizations to commercial 

ones began in 1991, two telecommunications systems popped out of nowhere. Iskra-2 

and Istok-K represent two of the hidden assets of the former Soviet republics-special 

purpose party and military networks installed to bypass the poor existing infrastructure. 

The very nature of the military-industrial complex in the Soviet Union almost guaranteed 

that such networks would be available. Indeed, hints of this technology have leaked out 

several times, as in (McHenry, 1988b). 

While these two networks do not necessarily represent enormous hidden infrastructure, 

they may act as leverage points to tide the former Soviet republics over until additional 

telecommunications facilities can be installed. Indeed, several other networks, such as 

Re1com and GlasNet, are using facilities from these networks to supplement the public 

telephone network. 

6.16.1 Istok-K 

Istok-K was announced in a March, 1991 Pravda article as a commercial information 

exchange network. Istok-K is operated by the Telekom Concernss, which was formerly 

a closed organization within the Ministry of the Production of the Means of Commu

nication (MPSS). The developers of the network from the St. Petersburg organizations 

Scientific Research Institute ETU and Scientific Production Cooperative Masshtabs9 • Is

tok, originally installed in 1984, (probably the non-K and K parts together) has about 

58 Address of Telekom: 6, 2nd Spasonalivkovskiy Lane, 117909, Moscow; Telephone 230 2989 Telex: 
41 47 68 iskra FAX: 230 2765. 

59 Address of Masshtab is Kantemirovskaya ul. 6, Leningrad, 197342, Telephone: 245 5165. 
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2,500 customers, many of which are in the defense sector.60 (lstok, 1991); (McHenry, 

1991) (Vulis, 1991 d); (Remizov, 1991) 

In this case, the "K" part of Istok probably means "Kommercial," meaning that there 

are parts of the network which are still being used by the military. Figure 6.22 gives the 

topology for Istok-K. Istok-K is both a data communications network and an electronic 

mail system, offering electronic mail, file transfer, and some bulletin board services. It 

is likely that Istok-K operates over a data communications network which is not known 

by a separate name, because electronic mail takes a finite time for delivery. Istok-K also 

may have a link to the French public data network, Transpac. (McHenry, 1991); (Vulis, 

1991d) Tariffs for Istok-K as of 1991 are reproduced in Figure 6.23. McHenry was also 

quite disdainful of the user interface: 

The user interface is a typical window system with a hierarchical organiza
tion and selection of choices by moving a highlight bar up and down and 
hitting return over the desired selection. We got down to a menu involving 
the archive of messages. I noticed that every single entry required inputting 
a message number or file transfer number in order to do anything. These 
numbers are assigned automatically by the system. Apparently looking up a 
message by the name of the person to whom it was sent or who sent it is 
impossible. In fact, the way they use the system is to keep a written note
book next to the terminal to keep track of every message sent and received. 
(McHenry, 1991)[pp. 18-19] 

As Istok was originally a military network, none of its equipment would use imported 

materials (which, some analysts note, gives corresponding quality implications). Istok 

probably includes Soviet fiber optics technologies in the switches. In (Vulis, 1991 d), a 

translation of an original press release on Istok-K is provided. In that release, Istok-K is 

described as a network with three packet and message switching centers. In (McHenry, 

1991), eight centers are shown. It is possible that this disparity is due to the Istok VS. 

60For example. in (Shliemin. 1992h). the KGB offered the Istok network in Byelorussia for interbank 
communications. 
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Istok-K difference. The same press release suggests that Istok-K could support up to one 

million subscribers. 

6.16.2 Iskra-2 

Iskra-2 is an outgrowth of the Communist Party's private telephone network.61 «Vulis, 

1991d) reports that Iskra-l was popularly known as "vertushka.") Iskra-2 has approxi

mately 20 modern telephone switches with fiber optic cable running between them, all 

within the city of MoSCOW.62 It is possible that Iskra-2 is so named because of Iskra Cor

poration, a Yugoslavian company that sold telecommunications and computer systems all 

over the East Bloc. (Vulis, 1991 a) suggests that the switches are Yugoslav-made, but this 

may be based on a suggestion I offered. 

In September, 1992, a Reuters article «Leibold, 1992)) discusses a telephone system 

ATS-2, " a parallel system to the domestic network in the former Soviet Union" as a 

conversion project: 

ATS-2 is run by the Federal Agency of Government Communications and 
Information (FAPSI), and was originally a secret Communist party network 
set up by Stalin in 1931. Radio links, underground cables, satellites are all 
used in the network, which provides for high survivability. Three-hundred 
experts work on the system. There is a directory assistance feature on ATS-
2 which even gives out Boris Yeltsin's phone numbers at the Kremlin, the 
parliament, and his home. (Leibold, 1992) 

It is very likely that ATS-2 is the same as ISKRA-2.(McHenry, 1992c) 

61 Address for Iskra: 103803 Moscow GSP Degtyarnyj per. 6 sir. 2. Telephone: 200 1470; Telex: 
411727 MGTS; FAX: 2093849. 

62(Vulis. 1991d) claims 800 km of fiber cable is used in Iskra-2. 



A Concentrator 
Center for Message and = Packet Switching 

Figure 6.22: Istok-K Topology 
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Service 
In-city transmission 
- priority 2 
- priority I 

Closed User Group messages 
Confidential Information 
Multiple addresses, same message 

User identification 
Information registration 
Code conversion 
Verification of user rights 
Notification of (non-)delivery 
Message forwarding 

Rate 
II kopecks per 128 characters 
22 kopecks 
44 kopecks 

multiply by 1.4 
multiply by 2.5 
multiply by 2 for < 5 
multiply by 10 for < 20 
multiply by 100 for < 100,000 

Each service costs one additional 
packet delivery 

Telegraph Facsimile Istok 
Service OP AT PD-200 over Dial-up Prices 
Installation, Rubles 110 110 110 980 
Annual Fee, R 108 no 108 [I] no 
Fee for using Telegraph 
Line, kopecks/minute 
Up to 600 km [2] 12 24 12 (26) [3] 
Over 600 km 36 n 39 (78) 
Fee for using Telephone 
Line, kopecks/minute 
Up to 100 km 6 6 
from 101 to 600 km 18 18 
from 120 I to 3000 km 30 30 
from 300 I to 4000 km 42 42 
from 4001 to 5000 km 48 48 
from 5001 to 6000 km 54 54 
from 6001 to 7000 km 60 60 
from 7001 to 8000 km 66 66 
over 8000 km n n 
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[I] This fee corresponds to the tariff for local service for subscribers not billed for usage time. When 
billing for time used, the subscription fee is 54 R/year and the usage fee is I klmin. 
[2] Telegraph rate for general usage is 5 kopecks/word. 
[3] For a 50 bits/second channel; in parentheses, for a 200 bits/sec channel. 

(Source: (McHenry, 1991); (Vulis, 199Id); (Remizov, 1991)) 

Figure 6.23: Istok-K Rates, 1991 
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6.17 Argonavt 

McHenry reports on meetings with representatives from the state innovation "Arg

onavt" in (McHenry, 1992d). Argonavt's goal is the creation of a Russian Network for 

Information and Financial Telecommunications (RSIFf). RSIFf's customers will be state 

and local government organizations, banks, insurance companies, brokerage houses, and 

other financial companies. RSIFf's architecture is based on a combination of land and 

satellite circuits, with the space circuits being 64 Kbps through "Gorizont" satellites and 

the land circuits being 14,400 Kbps lines. 

RSIFf represents a state-funded attempt to enter into the networking business. (Shliemin 

and Tchashchin, 1992) RSIFf was created by resolution of the RSFSR Supreme Soviet 

on July 8, 1991. McHenry notes that the participants at the conference where Argonavt 

was discussed were not particularly enthusiastic about its success: 

Many of the other people at the conference derided the Argonavt effort be
cause it represented the big attempt of the state organizations to get into 
networking. It was not considered to be very serious. (McHenry, 1992d) 

Argonavt currently has no network in operation, although they have made plans 

for a 1995 completion. In some ways the level of detail is ludicrous. For example, the 

material that McHenry collected showed suggested model numbers for Digital Equipment 

Corporation DECstation 5000/240 systems, disk, and memory in great detail-ignoring 

the fact that these machines probably won't be in production in 1995. The architecture 

also seems to throw all the right words together, even though it doesn't make sense. 

The network includes TCP/IP, UUCP, OSI, and DECnet, according to McHenry. The 

entire architecture looks amateurish, as if a Digital salesperson and an amateur network 

designer sat down to put together a network for an undergraduate term paper. 



First-level Center 
Moscow 

S1. Petersburg 

Voronezh 
Nizhniy Novgorod 

Samara 

Rostov-na-Donu 

Ekaterinburg 

Novosibirsk 
Irkutsk 
Khabarovsk 

(Source: (McHenry, 1992d» 

Second-level Center 
Vladimir, Ivanogo, Kaluga, Ryazan', Smolensk, Tvcr', 
Tula, Yaroslavl' 
ArkhangeI'sk, Vologda, Kaliningrad, Petrozavodsk, 
Syktyvar, Murmansk, Novgorod, Pskov 
Belgorod, Bryansk, Kursk, Lipetsk, Orel, Tambov 
Kostroma, Yoshkar-Old, Saransk, Cheboskary, 
Vyatka 
Astrakhan', Volgograd, Elista, Penza, Saratov, 
Kazan, Simbirsk 
Makhachkala, Nal'chik, Krasnodar, Vladikavkaz, 
Stavropol', Grozniy 
Orenburg, Chelyabinsk, Perm', Izhevsk, 
Kurgan, Ufa 
Barnaul, Kemerovo, Omsk, Tomsk, Tyumen' 
Ulan-Ude, Krasnoyarsk, Kazyl, Chita 
Blagovcshchensk, Petropavlovsk-Kamchatkiy, Magadan 
Vladivostok, Yuzno-Sakhalinsk, Yakutsk 

Figure 6.24: Argonavt First and Second Level Network Centers 
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It is reasonable to conclude that this network will not make a substantial contribution 

to the infrastructure. This is unfortunate; there is no competitive equivalent available, 

especially given the confusion surrounding the marketing of Istok-K, a network with a 

similar mission. 
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6.18 Mostnet 

In December, 1990, Alexandra Prussakova announced a project called "MoSTNet" in 

the Online Journal of Distance Education and Communication. (Prussakova, 1990) MoST

Net (Moscow School Telecommunication Network) is an educational network which grew 

out of the New York State/Moscow School Telecommunication Project. In December, 

1990, MoSTNet included schools in Moscow, Leningrad, and Kiev. MoSTNet is based 

on the "Wildcat" bulletin board system, a popular public domain/shareware bulletin board 

package for MS-DOS systems. 

In (Prussakova, 1990), MoSTNet is described as a pilot project sponsored by the 

Telecommunications in Education Laboratory of the Council of Cybernetics of the Soviet 

Academy of Sciences, the Copen [sic] Family Foundation, the New York State Depart

ment of Education and the Moscow State Department of Public Education. Electronic 

mail sent to the MoSTNet coordinators in mid-1992 and again in early 1993 was re

turned as undeliverable. Other Soviet and Western sources were unable to confirm that 

this project has continued. No additional references have been found for MoSTNet. 
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6.19 RICS 

In (Broedel, 1992c), an announcement on the establishment of a free trade zone in 

the Kuban region63 called the "Southern Window of Russia." A key part of this region 

is creation of a strong infrastructure for information exchange. The plan for creation of 

the Regional Information and Communication System (RICS) was approved by Kuban 

officials in March, 1992, to be done in four stages: 

1. Create computer centers and LANs in the ten largest cities in the Kuban region. 

These computer centers are to be networked with each other. 

2. Install additional centers in the next fifty largest cities in the region. 

3. Standardize software applications and build a network out of these sixty centers. 

4. Connect the local network to the international networks to disseminate information 

about the zone to interested parties. 

These computer centers will handle information about local commerce, environmental 

issues, employment information, and trade opportunities. 

Although this plan was approved, it does not appear that the region actually has the 

resources to implement it; in fact, (Broedel, 1992c) is actually a call for Western partners 

to help create the system. One also questions the wisdom of a plan which calls for 

standardization and networking after all the systems have been installed and training has 

been completed. 

Queries via electronic mail to the Kuban officials responsible for the announcement 

went unanswered. It is likely that no part of this network has been installed. 

63Kuban is in the furthest south/west part of Russia. It shares the Black Sea with Ukraine and Georgia, 
and has good access to Turkey, Bulgaria, Romania, and into the Mediterranean. 
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6.20 San FranciscolMoscow Teleport 

The San Francisco/Moscow Teleport is the brainchild of Diane and Joel Schatz, Amer

icans living in San Francisco. On December 1, 1984, they began by sending a telex mes

sage to Yevgeny Velikhov, an official in the Soviet Academy of Sciences. The Schatzs' 

goal was to improve international communications, and they saw that the paper mail, 

telex, and telephone systems in place were not helping matters any. The SFMT project 

was shuttled to Boris Naumov,64 Director of INEUM (Institute of Electronic Control 

Machines, Institut elektronnykh upravlyayushchykh mashin), and then to Oleg Smirnov 

of VNIIPAS, which was the operator of the Soviet's first X.25 network and had access 

to international gateways. (Barrie, 1987); (Geipel, 1989a); (Snyder et aI., 1991) 

In March, 1985, SFMT had a verbal agreement based on a meeting between Schatz 

and Smirnov-a data communications link would be established between the Soviet 

Union and the United States. SFMT began operations June 8, 1985, by using existing 

facilities: the network infrastructure already available from VNIIPAS; international X.25 

access available through VNIIPAS; and EIES, the conferencing system at the New Jersey 

Institute of Technology, operated under the tutelage of Murray Turoff and Starr Roxanne 

Hiltz. SFMT also made use of existing telephone technologies for slow-scan video and 

audio conferences. (Barrie, 1987); (Services, 1988); (Press, 1987) 

Originally, both US and Soviet authorities were not pleased with the project. For an 

organization in the Soviet Union to get access to an SFMT electronic mail account 

required permission from one of a handful of agencies. SFMT also had to uphold 

their right to maintain links between San Francisco and Moscow. They notified the 

US Department of Commerce that the link existed on October 9th, 1985. On the 10th, 

MNaumov was one of the original designers of the Soviet SM-series of computers, functional equivalents 
of Digital's PDP-II line. 
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Commerce ordered the link severed based on export control laws. On the II th, Chris 

Hawkins (a San Francisco attorney) managed to get Commerce to reverse their ruling, 

and the link was re-established. Nevertheless, for the first few years, SFMT was forced 

to strictly qualify organizations lest the hawkish organizations both in the Soviet Union 

and the United States use this as an excuse to shut them down. (Barrie, 1987); (Conklin 

and Halamek, 1988) 

SFMT started operations in 1985 with some fiscal support from the Ark Communi

cations Institute, a San Francisco Bay Area non-profit organization founded by Donald 

Carlson. In July, 1986, SFMT officially linked itself with the Washington Research In

stitute, another San Francisco-based non-profit organization with funding from Henry 

Dakin. On September IS, 1986, SFMT moved from EIES to an activist bulletin board 

already operating in San Francisco (later the genesis of GlasNet). During these early 

years, SFMT built up an infrastructure in San Francisco for helping to deal with the lan

guage barrier, and got extensive experience using data modems on the Soviet telephone 

system, as well as in working with Soviet organizations. (Barrie, 1987); (Conklin and 

Halamek, 1988); (Anonymous, 1988b) 

Their first public demonstration of electronic mail occurred on October 17, 1986, at 

VDNKh (Exhibition of the Achievements of the National Economy, Vystavka Dostizheniy 

Narodnogo Khozyaystva). In January, 1987, they received an export license to bring 

systems to Moscow. In February, they began tests of error-correcting modems and, after 

successful results, shipped at least ten units to Moscow by mid-Spring. (Barrie, 1987) 

In 1987, SFMT had evolved into an organization with both humanitarian and finan

cial managers: the Schatzs' continued to provide direction, Michael Kleeman became 

technical director, and Chet Watson started as business manager. Kleeman, an eclectic 

consultant with both academic and former military ties, helped tie together the data com-
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munications side of SFMT. Watson, a former rock-concert promoter, helped bring SFMT 

out of the charity world into the mainstream one. He was responsible for developing a 

business plan which would make SFMT a real corporation, one with bandwidth to sell to 

companies in Moscow who needed to connect Westward. The goal was to make SFMT 

successful enough that it could support and/or subsidize the global peace goals of the 

original organization. (Watson, 1988); (Kleeman, 1988); (Barrie, 1987); (Barrie, 1988a); 

(McHenry, 1988b) 

When electronic mail services began to be available, SFMT had to deal with a com

pletely inconvertible Ruble. Their strategy was simple. Although the structure was 

designed to obfuscate the exact details, the bottom-line was that people in the West who 

wanted to send electronic mail to Moscow had to pay double. People in Moscow who 

had access to hard currency (such as foreigners), could not pay in Rubles. Rubles were 

accepted from those who had nothing else. In this way, the more affluent West subsidized 

access. To enforce this, SFMT took great pains to sell access as a linkage between two 

organizations. This was also in concert with the desires of the Soviet regulators. By 

looking at the connection as a bilateral one the implication was that SFMT subscribers 

would not feel free to converse with anyone but the party they had signed on with. 

(Watson, 1988); (Kleeman, 1988); (Barrie, 1987) 

In private discussions, it was obvious that this was largely a facade designed to keep 

a still-bruised SFMT operating in an oppressive environment. The SFMT host was con

nected to the Internet; it would have been possible to keep Internet messages from being 

passed to SFMT subscribers-but that didn't happen. Any SFMT subscriber was eas

ily able to see the names of all other subscribers, and a small amount of biographical 

information about them. SFMT was not serious, at a technical level, about keeping con

versations limited to the "approved" organization-to-organization linkages. Their greatest 
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obstacle was funding. (Watson, 1988); (Kleeman, 1988); (McHenry, 1988b); (Robock, 

1990) 

By 1988, SFMT had some serious commercial subscribers. IDG Communications 

and Radio i Svyaz, partners in PC World USSR, made an April announcement that they 

were using SFMT for Moscow-to-Framingham communications, along with 13 Soviet 

ministries and 50 US users. By the end of the year, there were over 100 users. (Anony-

mous, 1988d); (Barrie, 1988b); (Rogers and Bogert, 1989); (McHenry, 1990a); (Tucker, 

1989) 

In June, 1988, Watson told me that they had already shipped equipment for a satellite 

link between Moscow and the Long Island (New York) Teleport.65 In exchange for his 

expertise in business, Williams Telecommunications, a new telecommunications start-up, 

was going to make excess fiber capacity available to SFMT, either at a discount or for 

free. 66 (Watson, 1988); (Sun, 1988) 

In approximately February, 1989, the satellite link (using an Intelsat bird) came up, 

and SFMT (along with Globenet, Inc, of Alexandria, VA) suddenly had lots of bandwidth 

to sell. (Liberty, 1989); (Andreyev, 1989b); (lnterflo, 1989); (Markoff, 1989); (Anony

mous, 1988f) In September, 1989, SFMT and VNIIPAS founded SovAm Teleport,67 a 

joint venture to sell electronic mail, videoconferencing, and database information services 

to businesses in the Soviet Union. (Smirnov, 1989) Schatz noted that event by pointing 

out: 

... when we first attempted to connect a computer modem to the Moscow 
telephone network several years ago, we needed approval from the Ministry 

65 A satellite link direct to San Francisco wasn't feasible; the Earth gets in the way. 
66Williams has since become reasonably successful. Their initial venture was based on the low costs of 

pulling fiber optic cables through abandoned oil pipelines. 
67SovAm Teleport can be contacted in the United States at 3278 Sacramento Street, San Francisco, Cali

fornia, telephone +1415931 8500, e-mail sfmtusa@sovusa.com or, in the Soviet Union, at 2a Nezhdanova 
ul., Moscow, 103009, telephone +7 095 2299663, e-mail smftmoscow@sovusa.com. 



of Communications and half a dozen additional Moscow agencies. Today, 
we simply use alligator clips to connect modems to phone wires without any 
permission. (Reppert, 1990) 
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In this partnership, Globenet provides the "touch-down" point in Long Island, and 

provides the gateway services into the international X.25/X.75 networks. (Andreyev, 

1989a) 

Rates on SFMT in 1990 are given in Figure 6.25. The competition with Sprint 

Networks put pressure on SFMT; they dropped their rates by 35% in February 1992 (see 

Figure 6.26). 

With the satellite bandwidth available, SFMT began branching out in as many joint 

ventures as possible: Soviet International Telecommunications (Sovintel), a joint-venture 

with GTE and the Ministry of Communications (MINSVYAZI), was formed to provide 

direct-dial service for Moscow hotels. Soviet International Telecommunications also re-

ceived a $6.5 million dollar loan from the European Bank for Reconstruction and Devel

opment to build an international digital telephone system in Moscow. Tatar Honeycomb 

Telephone Network, a venture with Tatarstan partner Svyazinform, was formed to pro

vide up to one million telephones using both stationary and mobile telephone technology. 

(Interflo, 1991d); (Interflo, 19911); (Interflo, 1991 m) (Anonymous, 1991d) 

In June 1992, several sources reported that Cable & Wireless had bought a mi

nority stake in SovAm Teleport, worth $4,OOO,000.(Vulis, 1992a); (Newsbytes0605, 

1992) In July 1992, Cable & Wireless announced that it would be continuing its in

vestments into the former Soviet republics by launching the first Soviet digital com

munications satellite-with several state telecommunications companies and SFMT as 

partners. (Blankenhorn, 1992b) In December, 1992, eleven Russian banks connected to 

the SWIFT international banking network (see page 442 for more information on use 



Service Rate 
Startup fee $100 
Monthly Fee, Commercial Users $200 
Monthly Fee, Non-profit Users $75 
On-line charges $15 

(Source: (Reppert, 1990);(Whittaker, 1990» 

Figure 6.25: SFMT Rates for Hard Currency Users, 1990 

Service 
Startup fce 
On-line charges (to Europe) 

On-line charges (to US) 

(Source: (Newsbytes0205, 1992» 

Rate 
$100 
$8/hour 
plus $0.25 per 64k transferred 
$1O/hour 
plus $0.30 per 64k transferred 

Figure 6.26: SFMT Rates for Hard Currency Users, 1992 
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of the SWIFT network in the former Soviet republics) using SovAm Teleport facilities. 

(Newsbytes 1208, 1992) 
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6.21 EARNIBITNET 

BITNET (Because It's Time Network) is a network of computer systems using IBM's 

point-to-point NJE protocol. BITNET is a "store-and-forward" network based on IBM's 

NJE communications protocol; information originating at a given BITNET-connected 

computer (node) is received by intermediate nodes and forwarded to its destination. 

Computers in BITNET are interconnected by leased lines or other permanent links. BIT

NET nodes may be IBM VM/CMS or MVS systems, or non-IBM computers that can 

communicate using the NJE protocol: VAXNMS systems are very common, and there 

are also Unix, CDC, and other systems. BITNET now operates partially over the Internet 

using an NJE-over-TCP/IP version of the BITNET protocols. 

BITNET began as an experimental link between New York university computer cen

ters using IBM mainframes during the early 1980s. As BITNET grew to other countries, 

a series of cooperating networks were formed, all participating in a single RSCS routing 

domain. Figure 6.28 gives a listing of the cooperating nets and the countries involved; 

Figure 6.27 shows some of the distribution of member organizations and nodes. In late 

1992, BITNET was part of a single logical network connecting about 1,400 organiza

tions in 49 countries, for the electronic exchange of information in support of research 

and education. Like most large networks, BITNET has gateways to the Internet and the 

Usenet.68 

BITNET allows its users to share information via electronic mail to individuals and 

electronic mailing lists (LISTSERV); unattended transfer of documents, programs, and 

68The networks which together make up the world-wide RSCS network do not have a single encom
passing name. I shall use the term BITNET here, although this is incorrect-since BITNET is only a part 
of the larger whole which has no name. While there are administrative boundaries between the networks, 
technically they form a single large network, such that connection at any point in any country provides 
equal access to all parts. 
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Nodes Member Organizations Region 
2271 630 North America (US, Canada) 
900 Europe 
120 Asia 
48 South America 
14 Central America 
4 Africa 

(Source: Information from June, 1992. (CREN, 1992a)) 

Figure 6.27: BITNET connectivity by geographic regions (approximate numbers) 

Network Name 
ANSP 
BITNET 

CAREN 
EARN 

ECUANET 
GULFNET 
HARNET 
NETNORTH 
RUNCOL 
SCARNET 

Member Countries 
Brazil 
Costa Rica, Mexico, Malaysia, Panama, Puerto Rico, Singapore, 
United States 
Japan, Republic of Korea, Taiwan (Province of China) 
Austria, Belgium, Bulgaria, Switzerland, Czechoslovakia, 
Cyprus, Germany, Denmark, Egypt, Spain, Finland, France, 
United Kingdom, Greece, Hungary, Ireland, Israel, India, 
Iceland, Italy, Luxembourg, Netherlands, Norway, Poland, 
Portugal, Sweden, USSR, Tunisia, Turkey, Yugoslavia 
Ecuador 
Bahrain, Saudi Arabia 
Hong Kong 
Canada 
Columbia 
Argentina, Chile, Peru, Uruguay 

(Source: Information from November, 1992. (CREN, I 992b)) 

Figure 6.28: Cooperating Networks of BITNET (worldwide RSCS) 

data; access to BITNET server machines and associated data services; and brief, nearly

interactive messages. The LISTSERV application is a tremendous success. Although it 

does not depend on BITNET technology, it represents well thought-out and tested code 

which operates on IBM mainframes, which have an easier time connecting to BITNET 

than to a TCP/IP network. The LISTSERV network contains over 3,000 discussion lists 

covering academic, research, and recreational topics. Some LISTSERV lists have over 

2,000 participants. 
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6.21.1 The Soviet Union on EARN 

In 1990, the Soviet Union (along with Poland, Hungary, Czechoslovakia, and Bul

garia) joined EARN.69 Although a link between a Soviet computer system and EARN 

has existed for many years,70 an official linkage between EARN and the Soviet Union 

did not become active until November, 1991.(Snyder et aI., 1~91); (ASM, 1992a) The 

Soviet NJE network connected to EARN is known as SUEARN. 

The link was funded, in large part, by a Carnegie Foundation/IREX grant to the Soviet 

Union.71 SUEARN2, the initial connection node, is a Soviet-manufactured (Minsk) ES-

1066 mainframe (similar to an IBM 3033) with more than 4 Gbytes of disk space running 

MVS/JES2 located at the N. D. Zelinsky Institute of Organic Chemistry (lOKh) of the 

Russian Academy of Sciences. SUEARN2 connects via BSC through NEUVM 1, an 

IBM mainframe at UNI-C in Denmark by a terrestrial dedicated leased line at 9600 

bps.(Mendkovich, 1992a) SUEARN is also connected to the IASNET X.25 network. 

Expectations about the growth of EARN in the former Soviet republics were very 

high. In May, 1992, Mendkovich reported that nine nodes had been or were about to be 

connected (SUEARN2; SUCEMI; SUCRYS; SUYARS on June 15, 1992; 4 at Moscow 

Energy Institute as of May 20, 1992; and one at the Chernogolvka Scientific Center of 

the Russian Academy of Sciences on June 1, 1992) with additional nodes in Novosibirsk 

and Khabarovsk to come on in the 3rd quarter of 1992.(Mendkovich, 1992a) These 

nodes serve 20 institutes, have approximately 1000 users, and are a prelude to multiple 

thousands of users to be added before the end of 1992. 

69EARN, the European Academic and Research Network, is one of the administrative units in the 
BITNET network described above. 

70The Institute for Space Studies (IKI) in Moscow was connected to an EARN-connected node at the 
European Space Operations Center (ESOC) in Darmstadt, Germany. 

71IREX, the International Research and Exchanges Board, is one of the most significant organizations 
sponsoring academic exchange programs with Eastern Europe and the Soviet Union. 
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Unfortunately, costs for the EARN link were too high for the Russian institute, and 

the 9600 bps permanent link was de-installed in late 1992. (Nedergaard, 1992) The 

reasoning behind this is even more unfortunate. Although EARN was willing to forgo 

their annual membership fee (which is based on reported GNP), the Russian PTT part of 

the international leased line was still too significant of a cost for the network to continue. 

Nedergaard describes the inexpensive replacement: 72 

The solution is a dial-up IP line based on two PCs both with the KA9Q 
software. The line speed today is 2400 Kbitls with MNP5 error correction, 
due to very poor telephone quality in the SNG [CIS] states. The Russians 
call in every night and fetch the mail we have collected for them. We reroute 
all the EARNIBITNET traffic to the mail spool server. (Nedergaard, 1992) 

This situation has been alleviated somewhat: the Israeli Academic Network (ILAN, 

Tel-Aviv) has donated a set of data compression devices to be placed on each end of the 

Moscow-Denmark EARN line to provide higher throughput (4800 bps) at the same cost. 

(Nussbacher, 1992) 

The Soviet EARN network had, at most, seven accessible nodes,73 and traffic to 

it has been spotty at best. Figures 6.29 and 6.30 give information on the SUEARN 

network, while Figure 6.31 summarizes its growth. A schematic topology of SUEARN 

is in Figure 6.32. As reported in Chapter 7 (Environment), usage of BITNET through 

SUEARN has been poor: in a survey of 196 of the highest profile LISTSERV mailing 

lists (very heavily used in the BITNET world for group conferencing applications) over 

a period of 3 months during the last quarter of 1992, not one single message (out of 

15,279) was posted from a Soviet BITNET node. 

SUEARN is cast in the mold of BITNET: nodes do not charge access fees and 

72Sterba, in (Sterba, 1992), suggests that the dial-up link goes to Stockholm, but it is likely that Neder
gaard is correct in this case. 

73Interestingly enough, all of which were operating Soviet clones of IBM mainframes. 
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every node must be willing to allow another node to connect to the network through it. 

SUEARN membership is open to any non-commercial entity; unfortunately for SUEARN, 

non-commercial entities don't seem to have much money these days. This is exacerbated 

by the political infighting that occurred around the creation of the SUEARN network. 

From published accounts, it appears that there is no love lost between SUEARN and 

RELCOM supporters, both in the former Soviet republics and in the West. (Mironov, 

1992) 

Travica and Hogan quote Soviet sources suggesting that SUEARN is much more 

developed than external sources indicate.(Travica and Hogan, 1992) For example, they 

claim that 117 research and educational institutes have joined SUEARN, that 68 institu

tions in all republics except Estonia, Georgia, and Moldova will form the backbone, and 

that links exist to Vladivostok, Irkutsk, Novosibirsk, and Sverdlovsk. Since only seven 

nodes are in the BITNET routing tables, and mail cannot be routed beyond those seven 

nodes without an entry in the routing tables, it is likely that these links and institutions 

are standard Soviet "plans for the future." 



Node 
RUINRYMI 

SUCEMI 

SUCRYS 

SUEARN2 

Attribute 
Connect Date 
Connect through 
Institute 

Phone 
CPU and OS Type 
Contacts 

Connect Date 
Connect through 
Institute 

Phone 
CPU and OS Type 

Contacts 

Note 

Connect Date 
Connect through 
Institute 

Phone 
CPU and OS Type 
Contacts 

Connect Date 
Connect through 
Institute 

Phone 
FAX 

Yalue 
January 1, 1993 
SUEARN2 at 2400 bps 
Institute for Nuclear Research, Russian Academy of 
Sciences; 60th October Anniv. prospect 7 A; 117312 Moscow; 
Russian Federation 
+7095 135 2051 
ES 1057 running VM/SP Release 5; RSCS V.2Rl 
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Dmitry Yu. Grigoriev; DIMA@RUINRVMl; +7 095 1356533 
Alexander M. Lapik; LAPIK@RUINRVMl; +7 095 1353337 
Ludmila I. Stepanova; MAINT@RUINRVMl; +7 095 1350391 

January 7, 1992 
SUEARN2 at 2400 bps 
Central Economic and Mathematical Institute 
Krasikova ul., 32; 117418 Moscow; Russia 
+7 129 1333 
ES 1055 running SVM 4.4 (VM/SP Release 5 
type); RSCS 
Nickolai Gurin; AI01@SUCEMI; +7 095 129 1411 
Nina Lyapicheva; EARN@SUCEMI 
SUCEMI does not operate on weekends, at night, or 
holidays. 

October 28, 1991 
SUEARN2 at 2400 bps 
Institute of Crystallography, Russian Academy of 
Sciences, Leninsky propect 59; 117333; Moscow; Russia 
+7 095 135 1100 
ES 1045 running MVS-like system; JES2 
A. B. Tovbis; TVB@SUCRYS; +7 095 135 1100 
V. A. Melnikov; MVA@SUCRYS; +7 095 1350300 
A. B. Vainshtein; ABV@SUCRYS; +7095 135 1100 

October 28, 1991 
DKEARN at 4800 bps 
Institute of Organic Chemistry; Russian Academy of 
Sciences, Leninsky propect 47; 117913; Moscow; Russia 
+7 095 135 6388 
+7 095 135 5328 

CPU and OS Type ES 1066 running MVS-like system; JES2 
Contacts Dr. Mikhail Kuzminsky; KUS@SUEARN2; +7 095 1356388 

Andrej Mendkovich; MEND@SUEARN2 

(Source: information retrieved from BITNET database server UCBCMSA on January 8, 1993; February 
I, 1993; (Nussbacher, 1992» 

Figure 6.29: SUEARN Node Information (part 1 of 2) 



Node 
SUMPEIl 

SUMPEI2 

SUYARS 

Attribute 
Connect Date 
Connect through 
Institute 

Phone 
CPU and OS Type 

Contacts 

Connect Date 
Connect through 
Institute 

Phone 
CPU and OS Type 

Contacts 

Connect Date 
Connect through 
Institute 

Phone 
CPU and OS Type 
Contacts 

Value 
January 1, 1993 
SUEARN2 at 2400 bps 
Moscow Power Engineering Institute 
Krasnokasarmennaya ul.,14; 105835 Moscow; Russia 
+7 095 362 7072 
ES 1066 running VM/SP Release 5 type system; 
(i.e., Soviet adaptation of VMlSP); RSCS V.2R 1 
Leonid Abrosimov; ABROS@SUMPEIl; +7 095 3627703 
Tatyana Sedova; ADMIN@SUMPEIl; +7 0953627243 
Vladimir Blinov; VDB@SUMPEIl; +7095362.7998 
Valentina Lagunova; ADMIN@SUMPEIl; +7 095 362 7443 

January 1, 1993 
SUEARN2 at 1.5 Mbps 
Moscow Power Engineering Institute 
Krasnokasarmennaya ul.,14; 105835 Moscow; Russia 
+7 095 362 7072 
ES 1066 running VM/SP Release 5 type system; 
(i.e., Soviet adaptation of VMlSP); RSCS V.2Rl 
Tatyana Sedova; ADMIN@SUMPEI2; +7 095 362 7243 
Larissa Kogaut; KOGAUT@SUMPEI2; +7 0953627998 
Boris Komarov; BORIS@SUMPEI2; +7 095 3627243 

September 3, ) 992 
SUEARN2 at 2400 bps 
Public Association "International Computer Networks" 
prospect Oktyabrya 88; 150040; Yaroslavl; Russia 
+70852275613 
ES 1061 running VM/SP Release 5; RSCS V2 
A. I. Rusakov; ALEX@SUYARS; +7 085 2275613 
M. L. Zilberman; SILV@SUYARS; +7 085 227 5613 
G. L. OrJov; ORLOV@SUYARS; +7 095 227 5643 
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(Source: information retrieved from BITNET database server UCBCMSA on January 8, 1993; February 
I, 1993; (Nussbacher, 1992)) 

Figure 6.30: SUEARN Node Information (part 2 of 2) 
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(Source: information retrieved from BITNET database server UCBCMSA January 8, 

1993; February 1, 1993; (Nussbacher, 1992)) 

Figure 6.31: SUEARN Growth 



to DKEARN 
4800 bps.!:,-di;""'al"""up-l SUEARN2 
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RUINRVM1 
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(Source: information retrieved from BI ata ase server UCBCMSA on January 8, 

1993; February 1, 1993; (Nussbacher, 1992)) 

Figure 6.32: SUEARN Topology Schematic 
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6.22 TECOS 

TECOS (acronym expansion unknown, sometimes called TEKOS in the literature) 

is a commercial computer network centered in Northwest Russia. It was first set up 

in April, 1992. TECOS provides custom designed MS-DOS software to subscribers 

which manages the computer-to-network dialog. In this sense, TECOS is similar to the 

CompuServe network-the goal is provision of information services to subscribers, and 

the network is made as transparent as possible. (Zur, 1992b); (Zur, 1992d); (Zur, 1992e) 

In late 1992, TECOS included 15 databases, including "Registered Exchanges of CIS," 

"Banks of CIS," "Companies of St. Petersburg," and "Information from St. Petersburg's 

Stock Exchange." TECOS also includes electronic mail services between subscribers. 

TECOS has several hundred subscribers, characterized as "stock exchanges, brokers, 

and warehouses" by one user. (Zur, 1992d) Most subscribers (50 to 100) are in Kalin

ingrad, Moscow (50), and St. Petersburg (12), with lesser participation from the Baltic 

republics and Ukraine. 

Technically, TECOS is a packet switched public data network operating internally 

with CCITT Recommendation X.25 (data link and packet layer standards) and X.224 (also 

known as ISO TP, the transport protocol) class 0 at the transport layer. Users connect to 

TECOS using telephone lines and standard EIA-232-interface modems. TECOS software 

requires MS-DOS. 

TECOS is a military conversion project developed by specialists at the "restricted" 

institute of the TsNIIMash (Central Scientific Research Institute of Machine Building) in 

Kaliningrad;(Vaganov, 1992) the Space Control Center (Kaliningrad), and the Comput

ing Center of the (formerly Soviet) Merchant Marine Ministry.(Newsbytes0729, 1992b). 

TECOS is now operated by the BAKOM joint-stock company, the Military Industrial In-
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vestment Company (VPIK in Russian, presumably formed by the defense organizations 

involved), and St. Petersburg based "Telecom." TECOS is headquartered in Kaliningrad, 

Moscow and St. Petersburg.74 

74The chief executive is Sergei Petrov; phone: +7 095 581 3810. The address for TEeos in St. 
Petersburg is ul. Ryleeva, 29. 
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6.23 RIVS and AzNET 

The Azerbaijan Academy of Sciences is developing AzNET, which is based on the 

Azerbaijan Republic Information Computer Network (RIVS). RIVS connects the Office 

of Ministers, the State Committee for Economic Planning (Goskomekonomplan), the 

State Committee for Statistics, the Academy of Sciences, and the Azerbaijan Scientific 

and Technical Information Scientific Research Institute (AzNIINTI). RIVS is linked to 

Western networks, probably either through lAS net or Releom, although no details are 

available.(Kasumov, 1992) 



Description 
lAS direct, October, 1990 
lAS direct, June, 1992 
lAS via Tymnet, May, 1992 

Connect Hour 
$24.00 
$6.00 
$28.00 

(Sources: (Tymnet, 1991); (Tymnet, 1992); (Tymnet, 1993» 

Traffic 
$0.72 kchar 
$10.00 ksegment 
$0.80 kchar 

Figure 6.33: TymnetJIASnet access costs comparison 

6.24 Tymnet 

325 

In October, 1990, BT Tymnet (formerly McDonnell Douglas Tymnet) published in-

structions for accessing their world-wide PSDN from the Soviet Union. They have a 

bi-directional charging arrangement with lAS (Institute for Automated Systems); users 

were expected to pay lAS and SFMT directly for local service. In May, 1992, Tymnet 

announced their Enhanced Global Connection service to Russia. This service essentially 

resells lAS bandwidth at a premium; users do not have to have a prior business arrange

ment with lAS-which is beneficial, as the difficulty of establishing and maintaining 

such a relationship can only be partially conveyed by this sentence from the terms and 

conditions: 

Payments shall be made in a convertible currency on basis of the currency 
exchange rate in relation to Ruble exchange rate specified by USSR State 
Bank on day of invoicing. (Tymnet, 1991) 

Enhanced Global Connection service is more expensive than buying directly from 

lAS. Figure 6.33 gives some rates for connection to Tymnet international hosts through 

lAS. Figure 6.35 gives dialing instructions for Tymnet access from Russia and Ukraine. 



Tymnet Enhanced Global Connection Service (updated 5/14/92) 

Trouble Reporting Center: 
Support (local) 

Technical Support: (709.5) 229-11-88 
Customer Support: (709.5) 229-78-46 
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Hours of Operation: IASNET is operative 24 hours a day, 7 days per week. 
System maintenance hours are 8:00 - 10:00 each Monday. 

Contact : Ms. Elena Petrova 

Access Procedures: 

Upon modem connect ... 

Receive: WELCOME TO IASNET 

Send: ntymmsk-.tymusa+ <-- for Moscow 
ntymspb-.tymusa+ <-- for St. Petersbourg 
ntymkiv-.tymusa+ <-- for Kiev 

Receive: [EGA/xxxx/xxxxJ Enhanced Gateway Access - TYMUSA 
please log in: 

Send: TYMNETUSERNAME;PASSWORD 

(Source: (Tymnet. 1993» 

Figure 6.34: Tymnet Enhanced Procedures 



Tymnet Basic Connection Service (updated 6/11/92) 
IASNET (Institute for Automated Systems) Contact: IAS Director 
2-A, Nezhdanova Street Prof. Oleg L. Smirnov 
103009 Moscow, USSR Tel: +7 095 229-7846 
Telex: 411809 IPAS SU FAX: +7 095 22-3237 

ACCESS SPEEDS: Dial-up Lines: 300 - 2400 bps 
Asynch Leased Lines: 1200, 2400 bps (X.28) 
Sync. Leased Line: V.29 CCITT, V.32 CCITT (X.25) 

Initial Fee: Dial-up Connection 
Dedicated Line 

Monthly Fee: Dial-up User ID 
Dedicated Line 

Traffic Charges: US$6.00/hour 
US$10.00/kilosegment 

US$100.00 
US$1750.00 
US$10.00 
US$400.00 

FIRST LINE CUSTOMER SERVICE/TROUBLE REPORTING: 
Contact: Elena Petrova; Tel: +7 095 229-1118; 229-7846 
Hours of Operation: 24 hours 

Information and Test Addresses: 
25029900005400 (Service Information) 
250299009906 (X.28 Terminal) 
250299009900 (Echo) 
250299009901 (Drop) 

ACCESS PROCEDURES: 
Upon modem connect. 
Receive: WELCOME TO IASNET 
Send: nNUI-<X.121 host address> 

ASYNC DIAL-IN ACCESS TELEPHONE NUMBERS: 

327 

City/Territory Modem/Speed Access Number 

Moscow V.22 bis MNP5 CCITT 2400 baud 947-5586 
V.22 bis MNP5 CCITT 1200 baud 927-0003;932-6765 
V.21 CCITT 300 baud 927-2109 

St. Petersburg V.21 CCITT 2400 baud 314-6547 

Kiev V.21 CCITT 2400 baud 296-4292 

(Source: (Tymne!, 1993» 

Figure 6.35: Tymnet Basic Procedures 
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6.25 RELCOM 

The RELCOM (Russian Electronic Communications) network was first officially es

tablished in the Summer of 1990. Prior to that time, organizations within the Soviet 

Union were informally building UUCP links, and several of these early experimenters 

are now working full-time at RELCOM.75 RELCOM is a product of the easy availability 

of UUCP software on Unix, MS-DOS, Macintosh, VAXNMS, and virtually every other 

computing platform. One of the Soviet Unix clones is called Demos (see Figure A.3 

for a list of other Unix clones and minicomputer operating system equivalences), and 

the Demos Cooperative was formed by a group of Unix programmers who worked on 

Demos. Initially, Demos was housed at the Kurchatov Institute of Atomic Energy. Seeing 

both a need and a potential profit in the world of electronic mail, RELCOM was created 

to sell UUCP and electronic mail services, both nationally and internationally.76 

In late summer, 1990, Dima Volodin of RELCOM and Petri Ojala, the operator of 

the EurOpen 77 backbone site in Finland, brought up a dial-up UUCP link between the 

Demos. Demos and KIAE at that time were acting as the RELCOM "backbone;" all 

international traffic passed through the MicroVAX II running Ultrix at KIAE. In Fall, 

1990, the Internet Domain Name System (DNS) registered a ".SU" domain, with the 

European Unix User's group agreeing to provide both authoritative name service and 

mail forwarding (usually called MX after the DNS record type) service. Effectively, all 

mail to RELCOM would be staged in Europe for frequent transmission over dial-up line 

75Por example, when I visited JV Dialogue in April, 1990, Nikloay Saukh gave me UUCP access to 
his system and invited me to dial in "any time," a generous invitation I was never able to accept before 
RELCOM made it unnecessary. 

76The narrative describing RELCOM is drawn from many sources and personal experiences. Some 
of the significant sources include (Volodin, 199Ia); (Antonov, 1990); (Antonov, 199Ib); (Benson, 1992); 
(Shliemin, 1992d); (Zur, 19920; (Tronin, 1992); (Linetsky, 1991); (Yankovsky, 1991); (Dorozhevets, 
1992a); (Travica and Hogan, 1992); (Allocchio, 1991); (Mayorov and Polyakov, 1991); (Klotzbticher, 
1991); (Klotzbticher, 1992); (Sterba, 1992) 

77EurOpen was known as EUnet at that time. 
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to Moscow, where it would be further distributed. 

The structure of RELCOM is designed to make maximum use of available resources 

in the hardware-poor former Soviet republics. The network originally was entirely dial-up 

UUCP based; some of the most heavily used links have been replaced by dial-up SLIP or 

dedicated TCP/IP circuits. There are also a few links running over existing Soviet X.25 

networks. The network is organized around two main types of nodes: end-user systems 

and mail-forwarder (sometimes called "regional" and "node") systems. An end-user 

system is typically an Intel-based PC, such as an IDM PC/AT clone, running MS-DOS 

and public-domain software supported by RELCOM. The end-user system is logically 

tied to a single mail-forwarder. When the user wants to send or receive electronic mail 

(the only services currently available), he (or she) composes the message locally, and then 

"sends" it. The end-user system dials up its mail-forwarder which receives the message, 

delivers any pending mail, and passes begins to deliver the mail. An end-user system 

could also poll the mail-forwarder periodically for any incoming electronic mail. (See 

Figure 6.36 for a schematic of this scheme.) 

RELCOM is not a state-funded organization (although the early equipment and or

ganization came out of KIAE resources), so all users must pay their way. RELCOM 

seems to encourage entrepreneurship by allowing mail-forwarder systems to re-sell band

width to their end-users. This relieves them from the burden of billing and collection, 

and creates an incentive for the mail-forwarders to get customers-a mail-forwarder with 

enough volume passing through to end-users could get a "free ride." Mail-forwarders 

have additional obligations, and get a seat on the RELCOM council. 

RELCOM positions itself as the CIX (Commercial Internet Exchange) of the former 

Soviet Union, charging per byte transferred and making no restrictions on the content of 

messages. 
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o An end-user's MS-DOS system running Relcom-provided software 

o A generic UUCP system with high availability 

Figure 6.36: Releom Mail Forwarding 
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This particular configuration makes it easy (and inexpensive) for new users to get 

on and started, and RELCOM encourages this, providing set-up assistance and a few 

months of free service to "set the hook." RELCOM also is proactive in encouraging use 

of Cyrillic on the network, and sponsors a set of USENET news groups (the releom. * 
hierarchy) to help users pass information around easily. (See page 8.2 for a discussion 

of the releom. * newsgroups and traffic through them). These groups, not coincidentally, 

help to increase traffic through the network. 

The forwarder vs. end system configuration confuses the total number of systems 

and users on the network. The number of end-systems is much larger than the number 

of forwarders. Each end-system represents a single DNS address, and probably only 

one or two users. To save international bandwidth, RELCOM advertises domain names 

for almost all of their subscribers, offering few (if any) wildcards DNS records. This 

means that a foreign user sending electronic mail to a non-existent domain name would 

get an error message as soon as their local DNS attempted to resolve the name, and the 
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message would not be sent over the expensive international link. Because of this, the 

ratio of users-to-domain-names on RELCOM is likely to be much lower than in the rest 

of the Internet. 

6.25.1 Growth 

Figures D.6 through D.55 show the current DNS configuration for RELCOM, as 

of January, 1993. Estimates of the total number of users of RELCOM vary widely. 

However, growth has been explosive. (See Figures 6.37 and 6.38.) The first RELCOM 

map, released in August, 1990, showed four sites: Demos, Dialogue, KIAE, and the 

Academy of Sciences in Tallinn. Demos was dialing the Finnish Unix User's Group 

twice a day, and the link between Tallinn and Moscow as marked as "DEAD." 78 

By November, 1990, thirty-eight sites were on-line in Moscow, Kaliningrad, Novosi

birsk, St. Petersburg (then Leningrad), Vilnius, Riga, and Obninsk. Tallinn was con

tacting Finland directly by then, and supported sites in Estonia without going through 

. Moscow. 

In August, 1991, this had jumped to 353 sites (not all of which had an in-city mail 

forwarder), in 57 cities in Russia, Byelorussia, Ukraine, Lithuania, and Latvia. 

In December, 1991, the RELCOM backbone was composed of five Digital MicroVAX 

II systems and two Intel-based 80486 systems connected via Ethernet and a SLIP link 

running Telebit Trailblazer T2500 modems. Dial-in facilities included approximately 50 

v'22bis (2400 bps) modems with MNP and 12 Telebit T2500s. There were 25 cities with 

mail-forwarder systems. 

78The data for these figures is taken from (UUCP, 1990a); (UUCP, 199Ia); (UUCP, 199Ib); (UUCP, 
1990b); (UUCP, 1992); (UUCP, 1991c); (Volodin, 199Ia); (Shliemin, 1992e) 



Date 
August, 1990 
November, 1990 
August, 1991 
December, 1992 

Systems Online 
5 
38 
353 
1905 
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(Note that this shows mail forwarders only, and not all known domain names. Sources: (UUCP, 1990a); 
(UUCP, 199Ia); (UUCP, 199Ib); (UUCP, 1990b); (UUCP, 1992); (UUCP, 199Ic); (Volodin, 199Ia» 
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Figure 6.37: Summary: RELCOM growth over time 

(Source: See Figure 6.37) 

Figure 6.38: Releom Growth 

In December, 1992, Usenet maps no longer could keep up with the growth. A 

map showed 1905 separate mail-forwarders on RELCOM. Estonia, separate from the 

RELCOM backbone, also boasted 74 systems. But the Domain Name Service showed 

the real story: over 6400 unique domain names in over 140 cities were being advertised 

by RELCOM. Over a twenty-eight month period, RELCOM had added seven domains 

per day, every day. 
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6.25.2 Usage and Absorption 

Charges for RELCOM services depend on the circumstances. In September, 1992, 

the average annual charge was estimated at about 30,000 rubles, with additional charges 

for traffic. (Antonov, 1990); (Wolcott, 1992a); (Taylor, 1992); (NewsbytesO 117, 1992b) 

Although RELCOM represents an enormous opportunity for the Soviet Union, and 

is showing heavy use, there are still elements which are acting to retard absorption. The 

most serious of these is the marginal cost of messages. A recipient of a message must 

pay the costs of having it transmitted to his system, which means that unsolicited junk 

mail is a fiscal burden.79 This also serves to retard casual usage of the system, a process 

which would accelerate acceptance and absorption of the technology. 

Although RELCOM has announced intentions to move to a TCP/IP based network, 

it is clear that this will take a long time-and many users will still be using MS-DOS 

dial-up service even after this is done. This means that only electronic mail services (or 

those which can be simulated through electronic mail exchanges) are available; none of 

the more advanced query/response applications now beginning to appear on the Internet 

will be available to RELCOM subscribers. 

The Relcom Network Corporation was formed in January, 1992. (NewsbytesO 124, 

1992) Releom Network Corporation's initial goal was raising money: the first offering 

was for one million shares of 1,000 Rubles each. In August, 1992, RELCOM moved from 

back-room project to official network with the granting of a license from the Ministry of 

Communications. The rationale for acquiring such a license, during the days of a leaner, 

meaner, Russia, are interesting enough to quote in their entirety: 

The lack of a license was the largest obstacle for two things: getting high-

79 An observer watching the Internet and seeing some its own idiocies in wasted time and bandwidth 
which are a direct result of having no charging for traffic might not consider this much of a problem. 



quality international trunk lines, and protecting customers in remote sites 
from local bureaucrats. And the controversy was two-sided-some people in 
the Ministry told us that without a license we could not get lines, and another 
that we cannot get a license without those "physical connections." Now we 
solved the problem and are hoping to establish direct links with European 
and US network backbones soon. 

A license will hopefully protect people in remote sites like Siberia from pay
ing illegally high fees for regular phone service, as usually local authorities 
demand. 

(Quotes are from Valery Bardin, director of Relcom. (Newsbytes0805, 1992» 

6.25.3 RELCOM split and internal TCPIIP growth 
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The financial burden of trying to raise 1 billion Rubles may have become too much 

for Releom: in September, 1992, RELCOM was split into two networks, RELCOM and 

RELARN (Russian Electronic Academic and Research Network).80 RELARN was estab

lished for non-profit organizations and is operated by Releom RelTeam Ltd. RELCOM 

remains for commercial organizations, operated by RELCOM Demos. Two main reasons 

drove the split. First, the cost structure in the former Soviet republics strongly favors 

non-profit organizations. Because the entire network was considered commercial, higher 

communications tariffs had applied. By having a non-commercial segment, end users can 

take advantage of lower tariffs. Second, because the Internet makes a distinction between 

commercial and non-commercial traffic, mapping the two halves of RELCOM into these 

two parts of the Internet is easier. (Shliemin, 1992i); (Repin, 1992); (Newsbytes0803, 

1992) 

After the split, RELCOM proceeded to install the first direct TCP/IP channel from any 

80 Actually, the names here are unclear. In another source, the UUCP network is called RELCOM, 
and the new TCP/IP network is called "Demos/+." The same source cautions the reader not to confuse 
"Demos/+" and "Demos/*," which is the "former name of the actual Releom network development team 
[which] has not existed for at least [the] last 6 months. (NewsbyteslO02, 1992) 
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Soviet republic to the West. The start-up date for the link is probably early September, 

1992. (Cook, 1992) Unfortunately, Internet subscribers connected through the NSFnet are 

unable to make use of this direct link; the NSFnet backbone does not route packets from 

the Soviet networks. A more complete discussion of the routing begins on page 6.10. 

In November, 1992, RELCOM also upgraded their connection to Europe. Originally 

a dial-in link to Finland, they now use a leased line from the Moscow Long Distance 

Exchange to a European Cisco router in Amsterdam (via Rotterdam). (Shliemin, 1992f); 

(Poole, 1992) 

The exact relationship between the two networks is very unclear, as the following 

source indicates: 

The Demos/+ company has announced the availability of an electronic mail 
network alternative to the existing Releom net. A number of business and 
legal questions are still open, however, and are creating turmoil among users 
and managers. 

Newsbytes has learned that a business agreement exists between Demos 
and the newly established packet network run by the city phone monopoly 
(Moscow City Phone Network). 

Demos/+ now has approximately 25 nodes in various regions of the former 
Soviet Union and 600-800 active users. Releom has 60 nodes and 3000+ 
corporate users. Some of Demos/+ nodes are at the same time connected to 
the Releom. 

Another controversy exists between Releom, which currently operates the 
largest working electronic mail net in Russia, and Demos. Demos actively 
participated in Releom network development in the past. But sources say ma
jor business tensions arose during the Releom Corporation formation which 
caused many developers to leave Demos/+ and for Demos to form an alter
nati ve network. 

Releom, in fact, has a list of complaints against Demos/+, accusing the 
firm of registered Releom as its trademark and trying to use it to receive 
money from the newly formed Releom company. Valery Bardin, research 
and development director of Releom Corporation, also accuses Demos of 
owing Releom a large sum of money for services rendered during the first 
quarter of 1992, a fee which is still unpaid, Demos representatives admit. 
(Newsbytes 1 002, 1992) 
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In many respects, the United States NSFnet looks like the odd-man out in refusing to 

route TCP/IP packets (whatever the network name). The initial reluctance is understand

able: because the NSFnet is funded in large part by government grants, the operators 

aren't in any hurry to upset the government sponsors. A discussion of this network 

balkanization begins on page 373. Whatever the continuing cause, academic and re

search institutions in the United States without CIX connections are unable to directly 

access the former Soviet Union's TCP/IP network. 

Internally, the RELCOM network has continued development of direct TCP/IP links. 

In September, 1992, RELCOM representatives reported that eleven sites in and around 

Moscow and Barnaul (Altai) were connected using SLIP links over a combination of 

voice grade leased lines and ISKRA-2 dial-up lines. Here, ISKRA-2 is reported to be of 

good enough quality to support CCITT Y.32bis modems, which are 14,400 Kbps DTE 

rate devices. In Moscow, they have three TCP/IP routers: one at RELCOM (KIAE), one 

at the ISKRA-2 point-of-presence, and one at the offices of the Moscow Long Distance 

Exchange. The eleven networks are connected using these three routers. 81 RELCOM 

is using a modified CSLIP (Compressed SLIP) they developed to multiplex multiple 

physical links for a single virtual SLIP link. This provides for "acceptable" bandwidth 

and redundant links in the case of line failure. They are planning to make the same 

extensions to PPP in the future. The routers are currently running RIP, but will be 

changed to use BGP as new versions of Unix gated become available. This will also 

simplify routing between RELCOM and the European backbone.(Poole, 1992) 

RELCOM has a penchant for self-promotion. An advertising piece received in Octo

ber, 1992, is reproduced at the end of this chapter beginning on page 337. 

81The routers are Intel-based 80386 systems with 33 MHz clocks, 8/16 channel DigiBoards and Ethernet 
cards. 
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6.26 RELCOM advertisement 

The following advertisement for RELCOM was received electronically on October 

8, 1992. (Shliemin, 1992d) It has been edited for spelling, but no grammatical changes 

have been made. 

6.26.1 RELCOM/EUnet: HIGH-CLASS SERVICE 

Releorn Corporation and its partners-European network consortium EUnet, regional 
Releom nodes-are ready to provide you with first-class services. Get in touch with us! 
You will see the tremendous exciting opportunit"ies of world information networks. 

Being a Releom subscriber you can: 

• transmit and receive text, images and programs through e-mail; 

• publicize and read information through news groups and bulletin boards embracing 
all the territory of ex-SU; 

• access the services of commercial informational network and take part in universal 
electronic trade system (Electronic exchange "ExNet" is operating on the base of 
Releom technology and infrastructure); 

• get data quickly from various news agencies (Interfax, Postfactum, Economic News 
Agency, SPB-Business News, etc.); 

• become a subscriber of various network magazines and newsletters, many of them 
are accessible only through computer networks (The Teleputing Hotline, Renews, 
SPB-digest, etc.). 

Also Releom Corporation which is working with the largest in CIS and Europe com
puter network (70.000 users, more than 3.000 organizations in all major cities of ex
USSR) offers to anybody interested in timely and unbiased information from Russia and 
CIS countries wide spectrum of informational services. According to our client's needs 
and requirements we can (on request or regularly): 

I. gather information throughout cities and towns of the country. 

(a) through network correspondents; 
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(b) by special visits of professional journalists; 

(c) analyzing the initial data of news agencies which are Releom subscribers; 

(d) through existing contacts, informants and sources in Moscow. 

2. support this data with analysis and comments of high-class experts and specialists
scholars from the Russian Academy of Sciences, leading experts of Ministries and 
Departments, we can also turn for consultants from government and presidential 
apparatus. 

3. give unbiased information through interviews and discussions on the necessary 
problem with science and industry leaders, representatives of foreign companies 
and trade representatives. 

Our advantages are: 

• (interviews instead of judgments), 

• speed (the majority of sources is already cooperating with Releom one way 
or another), 

• qualified experts. 

4. provide an analysis of activities and reports of exchanges and trade houses based on 
vast knowledge of local conditions. The necessary help will be given by Releom 
co-founders-RCRME and RINACO. 

5. assist in finding addresses, FAX and phone numbers of private, state and joint 
firms and companies in CIS; deliver urgent confidential messages to those which 
still have no e-mail connection. 

6. distribute databases on enterprises of various industry branches depending on their 
geographical location. We can monitor current state and conditions of these enter
prises through visits of analysts. 

7. In spite of all political and state demarcations and appearing of formal borders 
Releom remains unified computer network on all ex-Su territory. Owing to this we 
are able to receive data in time about all events and current conditions from various 
regions. Even separated from us or each other by war or border these regions still 
remain Releom subscribers. Releom already was used by its subscribers for finding 
relatives or friends during sporadic war conflicts. Among Releom subscribers there 
are newspapers, news agencies and government organs of CIS countries. 

All requested data can be protected by reliable cryptosystem. 
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We are not sponsored by state so all our services are paid. Our regular rates are 
relatively inexpensive. Transmission of the same amount of data through FAX will cost 
you tenfold compared with Releom. Average monthly expenses of ReleomlEUNet total 
to approximately 5 000 rubles (on September 30th, 1992). This includes Internet-like 
address, mailbox, e-mail, newsfeed. Registration fee is only 3000 rubles. However you 
can personally judge the advantages of Releom. To become its subscriber you should fill 
short form and receive floppy-disc with mailing software. Then you can use the network 
free of charge for two weeks! 

So call us : 
Moscow Releom node administrator: +7095 943-47-35; +7 095 198-95-10. 

6.26.2 RELCOM: Advanced Projects 

Releom Corporation works with the largest data network in the country and in Eu
rope. All our projects that we already developing or will start in the nearest future are 
approbated [sic] by qualified experts. All these projects deal with the most promising and 
effective spheres of business: information technologies, they can be divided in several 
groups: 

• constantly working 

• prospective long term projects 

• short term projects 

• global economic projects 

By term "global economic projects" we mean projects which can influence the state 
economy and lead to some macro effect, sometimes surpassing the most optimistic fore
casts. The project of creating digital communication channels all over Russia by all 
means belongs to this group. 

The aim of this project is to create new technical base for the development of infor
mation environment in Russia, to increase rapidly the number and quality of phone lines. 
This task accomplished the problem of digital data transmission over the country will be 
quickly solved through currently existing long distance network. For this purpose we use 
newly designed compact equipment forming digital trunk lines. 

The need for digital network is quickly increasing in Russia due to rapid development 
of telecommunications systems in all spheres of industry, science, management, banking, 
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in commercial and brokerage structures. Our project is capable to create thin inter
regional digital network in 1,5-2 years. Releom Corporation is to be one of the owners 
of this network and to have significant advantages through its exploitation. 

SHORT· TERM projects provide income through various particular solutions. One 
of the most effective projects is dealing with the insertion of new informational sources 
into the Releom network. 

The aim of this project is to widen the spectrum of information services and to provide 
all network users with access to various information. Already now many popular news 
agencies use the network: Interfax, Postfactum, Economic News Agency, Spb-news, etc. 
But practically all of them are the suppliers of common news and information. World 
experience calls for the development of our own specialized databases on various subjects. 
The variety and rich choice of data provide user's interest to such chargeable data banks. 

The investments necessary for the creation of middle-sized database - 2 mIn 
rubles 
Time needed to put in operation - 3 months 
Will pay for itself (exploitation expenses counted) in a year in the following 
conditions: provided 10.000 users, cost of query equal to I rbl and one query 
from user a day 

PROSPECTIVE projects are connected with mastering new progressive technologies, 
technical and scientific solutions, which considerably increase the quality of network ser
vices. Super-profitable project of building fiber channel form St. Petersburg to Moscow 
with outlet to Kingissep surely qualifies for this group. 

The aim of this project is to build and to put into operation one part of the global fiber 
communication ring created in Russia. The creation of fiber channels will make possible 
the creation of new information service industry of Releom network and its addressees 
abroad, to attract foreign users. 

Now the Corporation is financing planning-research works on the route. Releom 
Corporation is actively working on the organization of a powerful consortium which will 
be capable of conducting all necessary operations without foreign investments on the 
home techniques. 

Necessary investments (in prices of June, 1992) - 1,5 bIn. rubles 
Time needed to put in operation - 1,5 years 
Supposed profit - not less then 1,5 bIn rbl and 40-50 mIn dollars annually 

Constantly working projects include Releom network operation, development and 
support. We want to create modern data exchange network on the territory of ex-USSR 



341 

which will be 

• part of the world network community 

• provide on-line access to all its patts (and worldwide) through virtual terminals, 
file transfer and database access. 

Right now pilot part of the network works in Moscow and Moscow Region connected 
with Altai region. 

Necessary investments - 10.000 dollars once and 2 mIn rbl for each network 
node annually (average figure) Will pay for itself in 1 year provided current 
prices of already existing networks will not change and there will be 50 
active user per node. 
Now there is a pressing necessity for at least 100 such nodes in major cities. 

Investments in Relcom Corporation activities will bring you profit! Because this 
activities are leading to the multiplying of the capital, to the development of new industry 
structures, to the acquisition of real estate which is the most profitable commodity on 
every market! 

6.26.3 Relcom Corporation: we are inviting you to cooperate 

The public joint stock company Releom was established in March, 1992. 

Among the founders are several commercial and informational structures which are 
undoubted leaders in their fields of activity. In particular they are Russian Commodi
ties and Raw Materials Exchange (RCRME), RINACO (Russian Investment Joint Stock 
Company), Technobank and others. 

The Statutory Fund exceeded 100.000.000 rubles. 

Releom Corporation's aim is to develop a common informational space and to get 
access to world information markets. 

The Board of Directors and the Board of Governors include top professionals in 
science, business and informatics. 

The PRESIDENT of the Releom Corporation is Alexey Anatolievich Soldatov, PhD 
in theoretical physics, Director of the KIAE Computer Center. 

The Co-Chairmen are Yevgeny Pavlovich Velikhov, member of the Russian Academy 
of Sciences, and Konstantin Natanovich Borovoy, Director of RCRME. 
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6.26.4 Some historical background 

RELCOM - the largest and most accessible computer network of data exchange -
began operating in 1990 on the territory of what was the USSR. 

In less then two years Relcom grew into the largest European network of electronic 
data exchange. Relcom was recognized as a part of the world network community and 
became one of the few full participants and winners of world integration and labor division 
in our country. The basis for it was provided by unprecedented growth of the network 
both in terms of quality and quantity. 70 thousand users and more than 3 thousand 
organizations work in Relcom. This is almost every twentieth computer in the country! 
Practically all large commercial and informational structures, banks, media and the most 
perspective scientific and research organizations prefer to use Relcom one way or another. 

Today more than 300 hundred institutes and scientific centers work in Relcom and 
maintain close ties with their foreign colleagues and customers through it. Relcom's 
explosive growth was discussed many times on conferences of specialists from Western 
and Eastern countries. Relcom constantly draws attention of US, German, Japanese, 
English and other mass media and specialized editions. But the rapid development of 
the network and its entry into the world community demanded precise coordination of 
technical and financial efforts, stage and activity direction planning. Modern demands 
brought about the establishment of Relcom Corporation which took up all the issues of 
development and functioning of the eponymous network. 

As a result of this reorganization came the official registration of the network as 
the producer and distributor of information, services and new forms of communications. 
This year Relcom became an official member of pan-European consortium EUNET, which 
gave an opportunity to coordinate and cooperate in realization of common technical policy 
with computer networks from more than 20 developed countries of the world. Now you 
can exchange data using commercial global systems of internetwork communications. 

Relcom Corporation continues to grow. A secondary issue of shares has begun, total 
amount of securities to be issued will be 800 million rubles with the nominal one thousand 
rubles per share. 

The money will be used for the development of perspective data exchange and infor
mation distribution systems. As a result to this Relcom will become an absolute leader 
in telecommunication market of Russia and CIS. 
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6.26.5 We are getting the job done: short survey of Relcom Corp. activities for 

the past 6 months 

Modern communication system can be regarded as successful only if it is effectively 
incorporated into the world informational community. That's why one of first practical 
targets of the Corporation was to integrate Releom network into the global networks. 
Until recently Releom network didn't have a judicial status. The Corporation managed 
to get a license from the Ministry of Communications to work as an information network 
on the territory of the ex-USSR. 

This license became one of the decisive factors when deciding on the issue about 
Releom membership as a full member of the European network consortium EUNet. Now 
Releom Corporation is a full and exclusive representative of EUNet on the territory of 
the ex-USSR. As a representative of EUnet Releom also got the opportunity to participate 
in several large-scale informational programs and agreements of the European and global 
network communities. Releorn acquired a powerful communication channel connecting 
it with the European Communication Center EUNet in Amsterdam. This will allow to 
increase considerably the quality and speed of data exchange with foreign countries. 

Many opportunities of direct inclusion into the global informational space might have 
been left unrealized because of low technical resources of Releom network and its nodes. 
That's why the second most important target (or maybe even the first) is to develop the 
leading network node - the Moscow node which became the property of the Releom 
Corporation. While developing the node practically all its equipment was modernized. 
The high capacity SEQUENT server which is able to cope with the growing volume 
of data passing through the Moscow node (every month hundreds of new users join 
the network, daily data volume already exceeds 400 Mbytes) replaced not so powerful 
machines. High-speed modems were bought to speed up the transmission of data. At 
the same time the structure of the node itself is changing. Its equipment is distributed 
throughout Moscow. In particular a special subdivision will take up the interregional data 
traffic, it will be situated right on the long distance phone exchange. 

This is also necessary because as a result of active cooperation with various de
partments of the Ministry of Communications technical problems were solved and then 
on-line links were established and tuned between the Moscow node and the nodes of 
Barnaul, Novosibirsk, Protvino, Pustchino. 

Thanks to this decision in the nearest future several Russian cities will be connected 
into the operating IP-network through dedicated channels (today there are more than 20 
of them). This network is being debugged in Moscow. Through commutated [sic] lines 
subscribers of the Moscow node soon will be able to use the IP mode on request. In other 
words, to establish an on-line link. Technical experts connect the future development 
of Releom with the development of fiber systems. That is the reason for the active 
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participation of the Corporation in the high-tech project of creating a fiber channel on the 
part of the global fiber communication ring created in Russia. Today the Corporation is 
working on the organization of a powerful consortium including enterprises from several 
branches. This group will be able to conduct all necessary operations without foreign 
investments on the home techniques. The Corporation is financing planning-research 
works on the route from St. Petersburg to Moscow with a future outlet to Kingisepp. 

But the technical development is not an aim by itself for the Corporation. The 
informational aspect of development is considered to be as much as important. Ac
cording to joint decision of the Russian Academy of Sciences and Ministry of Science 
and Higher Education a scientific network RELARN on the base of Releom is being 
established. Scientific and educational establishments will become its users. In the 
framework of this projects two promising initiatives are already being carried out: Rel
com's link to NSFnet-scientific US network for scholars worldwide (funding through 
scientific-technical center created under the initiative of Baker-Gensher-Kozyrev)-and 
to the DFN network (funding through the appropriate ES program). 

An original network magazine ReNews was created and it occupies a prominent place 
in the lists of informational sources on the problems of ex-USSR countries. 

The organizational structure of Releom network is improving. The majority of nodes 
signed agreements on joint activities with Releom Corporation, the latter being the center 
of connectivity for the network. Such agreements form the base for the system of legal 
relations within the Releom network. 

So we can conclude that only in six month's time Releom Corporation managed to turn 
the extended but technically and judicially weak organized network into a real member 
of the global network community, move forward to strong positions of an information 
services producer and developer in the country and worldwide. 
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6.27 Conclusions 

The changes in infrastructure for transmission have been nothing short of amazing. 

With fiber optic networks, satellite launches, new cellular systems, additional long dis

tance capacity, and an opening of military and party communications systems, the former 

Soviet republics are well on their way to bringing high quality network communications 

to a small set of cities. To a lesser extent, this technology is being spread even to ru

ral areas. However, it is clear that the major communications investments are centered 

around cities such as Moscow, St. Petersburg, and Kiev: traditional centers of EastlWest 

commerce where "hard" currency is available for businesses to spend. 

Even more significant is the rapid growth of public and private networks: X.25, 

TCPIIP, Fido, and UUCP have all grown enormously in the former Soviet republics. 

The growth rate is nothing short of astounding: from two or three networked systems 

to over 8,OOO-in less than five years. While the growing number of commercial X.25 

networks is important, the most significant indicator of the absorption of networks is 

Releom, which is being used by Soviet companies and funded with Rubles, almost 

completely independent of Western financial or technical assistance. Although Releorn's 

backbone, composed mostly of dial-up UUCP links and a handful of TCP/IP lines, hardly 

compares to even the most uncharted backwaters of the Internet in the United States, it is a 

significant start and shows a progressive scalable architecture. It is likely that demand for 

Releom will continue to increase, and that Releom will quickly outstep similar Western 

European networks which are laboring under a stronger tradition of communications 

monopoly. Although there are indications that the Ministry of Communications wants to 

regulate the communications carriers with the same iron hand that is traditionally used 

in countries such as France and Germany, it appears that market pressures and a weak 

central government may allow relatively unfettered growth in this area. 
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The demise of indigenous networks as Akademset' and PD-200 can be viewed in 

different ways. On the one hand, a network using poor quality hardware, obsolete 

software, and unreliable switches is not a resource worth protection and investment. 

However, the complete abandonment of indigenous research and development of network 

technologies will not foster a strong internal acceptance and absorption of networks and 

computer communications. 

The almost total absence of any indigenous hardware manufacturing capability is a 

serious weakness. Enterprises in the former Soviet republics are ready to completely 

discount almost all of their own capabilities in manufacturing and development. De

velopment of computer network hardware such as modems, LAN adapters, and network 

switching equipment is nearly at a complete standstill. When locally manufactured equip

ment does appear on the market, it is immediately rejected by internal consumers as 

inferior, unreliable technology. The Soviet blind acceptance of all Western computer 

technologies has continued, effectively shutting the door on internal production. It does 

not appear that an infrastructure conducive to an electronics manufacturing industry is 

being advanced. On the contrary, what few facilities do exist are being scrapped or 

co-opted into SovietiForeign Joint Ventures. 

One counter to this is in the military conversion area. As a high-priority for the Soviet 

Union, military factories had better access to resources, raw materials, machinery, and 

facilities than their civilian counterparts. These factories have done relatively better at 

adapting to the new economic environment, and are making strong inroads, particularly 

in the areas of satellites and fiber optics. 

Joint ventures with foreign firms appear to be the fastest growing part of the Soviet 

network infrastructure. The combination of technological strength of foreign firms with 

internal market knowledge of Soviet organizations has served to bring quick improvments 
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and investments in the Soviet infrastructure. Unfortunately, most of these ventures are 

focused on high potential profit areas, such as international long distance services, and 

don't represent the sort of long-term nation-wide investment in infrastructure which is 

badly needed. 



Chapter 7 

Environment 

7.1 Introduction 
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Dr. Sarvis with his bald mottled dome and savage visage, 
grim and noble as Sibelius, was out night-riding on a 

routine neighborhood beautification project, 
burning billboards along the highway-U.S. 66, 

later to be devoured by the superstate's interstate autobahn. 
- The Monkey Wrench Gang (Edward Abbey, 1975) 

In the Soviet Union, political and organization environments impeded both installation 

and use of networks. As the state commanded enterprises to generate larger and larger 

amounts of goods, managers worked around the system to open supply lines, change dis

tribution networks, and attempt to fulfill their Five Year Plan goals. In this environment, 

there was little or no incentive for accurate record keeping, and a strong disincentive to 

allow the state full access to production and supply records. 

Because the command economy shielded enterprises from most competitive pressures, 
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the forces which pushed free-market enterprises towards computerization and, ultimately, 

intra- and inter-organizational networks were greatly attenuated. In an environment where 

a personal computer costs ten years' wages, there was little-if any-cost-benefit to 

automation. 

The Soviet security mindset also acted to impede computerization and networks. 

Access to photocopy machines and printers was strongly controlled, and there were 

official prohibitions against use of the telephone network for facsimile or data traffic. 

The dominance of the state security organs in the Soviet Union meant that legitimate 

organizations would not install computer networks, and felt assured that the existing 

networks were closely monitored by the state. 

The transition of computers and computer networks from tools of the technological 

elite into general purpose productivity tools requires additional environmental changes: 

the attitude and skill sets of workers must complement use of computer systems. Many 

skills and attitudes need slow adjustment over time to support this need. Some, such 

as simple typing skill, may keep all but the most enthusiastic older manager from using 

computer information systems. Others, such as seeing a "computer on my desk" as a 

symbol of prestige, even if the computer remains unused, may be simpler to change. 

In this chapter, the changes in the many environments which surround use of computer 

networks are examined. This includes the accessibility of electronic mail and bulletin 

boards, government attitudes about computer networks, the economic environment, and 

external pressures on internal environments through foreign aid and international export 

controls.' 
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7.2 Accessibility 

Access to computer networks and their services is an important part of the absorption 

of the technology. If there are significant barriers to connection and use of networks, 

then basic economics tell us that absorption will be slowed, perhaps significantly. Simple 

accessibility is an important indicator. 

Some networks have created innovative schemes for connection. For example, the 

SovAm Teleport (originally the San Francisco/Moscow Teleport) gave away service to So

viet users while charging their American correspondents double actual costs.lfootnoteFor 

a more detailed description of the Sov Am Teleport and its current status, please see 

the section "San Francisco/Moscow Teleport" in Chapter 6 (Infrastructure). All of the 

networks discussed in this section have longer and more detailed histories and current 

status reports in that chapter." This encouraged Soviet/American correspondence, but did 

little to promote electronic mail as a Soviet/Soviet correspondence tool-understandably 

so, since Sov Am Teleport originally kept all electronic mail on a host in San Francisco. 

(Watson, I 988);(Kleeman, 1988) Other non-Soviet network connections, such as the 

APC-sponsored GlasNet, charge costs for Soviet users in rubles. This has the advantage 

of bringing in many Soviet users, and the disadvantage of bringing in hyper-inflationary 

rubles, not very useful for paying international telecommunications and equipment costs. 1 

An electronic mail system at VNIIPAS does offer free access to anyone who can con

nect, either through dial-in modems in Moscow or through international X.25 connections. 

Unfortunately, the "mini-mail" system doesn't have connections to other electronic mail 

networks, and so reaches only a very limited audience. 

While Western companies are quickly bringing international data-carrying capacity 

(See Chapter 6 (Infrastructure) for additional information on GlasNet. 
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to the former Soviet republics, their costs are completely out of the range of Soviet 

organizations, and they appear to be serving joint ventures and foreign organizations 

operating in major cities such as Moscow, St. Petersburg, and Kiev. Experience in 

connecting Soviet hosts to international networks, or in getting ordinary access to these 

networks, is quite different, and has strong overtones of the political and regulatory style 

of the USSR rather than -the market in the former Soviet republics. 

In (Vulis, 1992b), Dimitri Vulis, a graduate student in mathematics at the City Uni

versity of New York, relates the story of his trials and tribulations bringing electronic 

mail connectivity to a mathematical institute in Moscow. He discusses how an NSF 

granting officer and Soviet emigre colleagues tried to use NSF funding of electronic mail 

for mathematicians as a political project: 

When [the NSF officer] heard about this, he demanded that I not give any 
aid to MIAN [the mathematical institute in question] unless they accept his 
conditions. MIAN said they would be happy to handle e-mail for all Soviet 
mathematicians (after all, they were paying rubles, not hard currency, for it) 
... [The NSF officer] requested that [the counterpart at MIAN] send him a 
letter stating that MIAN will provide e-mail to all members of the Moscow 
Mathematical Society without discrimination of basis of race or religion . 
. . . There was a request that a three-member commission be formed to review 
cases where MIAN denied access to e-mail to MMS members. Then [the 
NSF officer's] Soviet emigre collaborator wrote a memo where he stated that 
it's important to get MIAN to accept some financial aid from the West, and 
then they will be able to use it as a lever to put pressure on it, and open 
that place up for Jews. . .. They claimed that [the counterpart at MIAN] is 
an anti-Semite and that there is not a single Jew working at MIAN. (Vulis, 
1992b) 

This style of support was used, although with much greater restraint, when IREX 

funded a BITNET link in 1991 for the Institute of Organic Chemistry in Moscow. At 

that point, the funding was contingent upon a statement by the Soviet partner that they 

would not turn down any other institute wishing to connect to BITNET and willing to 



Node Name 
SUEARN2 
SUCRYS 
SUCEMI 
SUYARS 

RUINRVMI 
SUMPEII 
SUMPEI2 

Institute 
Institute of Organic Chemistry 
Institute of Crystallography 
Central Economics and Mathematics Inst. 
Public Association "International 
Computer Networks" 
Institute for Nuclear Research 
Moscow Power Engineering Institute 
Moscow Power Engineering Institute 

Connect Date 
October 28, 1991 
October 28, 1991 
January 7, 1992 
September 3, 1992 

January I, 1993 
January I, 1993 
January I, 1993 

(Source: information retrieved from BITNET database server UCBCMSA on January 8, 1993) 

Figure 7.1: Soviet EARNIBITNET Nodes and Connect Dates 
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pay the marginal costs associated with the connection.2 IREX need not have feared for 

discrimination; Soviet reports on the BITNET connection call it out as a resounding 

failure, with almost no usage. This is easy to believe. In a survey of 196 of the highest 

profile LISTSERV mailing lists (very heavily used in the BITNET world for group 

conferencing applications) over a period of 3 months during the last quarter of 1992, not 

one single message (out of 15,279) was posted from a Soviet BITNET node, while at 

least 12 came from Soviets on other networks (such as FidoNet and Releom). 

Figure 7.1 gives an overview of the growth of BITNET in the former Soviet republics.3 

As Western funding ran out, the leased line connection between SUEARN2 (the main 

Soviet gateway to BITNETIEARN) was de-installed and replaced by a once-daily 2400 

bps telephone connection. (Nedergaard, 1992) 

Although Releom is often hailed as an easy-to-connect network, they are working 

strictly within the confines of the Russian government, and this makes it difficult for 

completely above-board participation by individuals. Anecdotes on this topic are plentiful, 

2This condition is not without precedent; in the United States, an institution joining BITNET agrees 
to the requirement of allowing any other legal organization to connect to BITNET via the institution's 
systems, with the aspiring organization paying only the marginal costs associated with the connection. 

3Figures 6.29 and 6.30 provide additional information on the state of BITNETIEARN in the former 
Soviet republics. Section xx of chapter xx (Infrastructure) also provides information on BITNET in the 
former Soviet republics. 
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and the following is typical of experience of a user trying to connect via Releom in early 

1992 . 

. . . EMAIL in the former USSR is reminiscent of a medieval monastery, 
where only a privileged few are allowed in the stacks. Certainly the average 
computer user can't just send off a message from his terminal: in a country 
where only one door out of any given set of four is open at a time, where 
you stand in two lines just to buy one item, and where you can't browse 
through the book shelves in book stores, it would be unreasonable to expect 
easy access to EMAIL. Instead, if you have an EMAIL account, you write 
up your letter and save it on a floppy. Then, you take the floppy to the 
EMAIL czar, leave an offering of incense (along with the floppy) at his feet, 
and he sends the letter. Since decent telecommunications seem as unrealistic 
an expectation for this country as a perpetual motion machine, and since the 
country is broke, you have to pay through the nose for any sort of connection 
with the outside world. So sending a message costs 80 rubles per printed 
page, which is less than eighty cents for me but is a day's wages for the 
average full professor. Receiving a message costs-you guessed it!-80 
rubles a page! They get you coming and going, and they don't have service 
with a smile, either. 

Now, I was quite willing to break the [university] bank account for the 
purpose of electronic mail, ... But this was not meant to be. You see, I 
thought I could just pay 80 rubles in cash for this service. How naive! How 
fresh off the boat! No, you need a bank account for that. Fine, I thought, 
maybe I can get a bank account, though this is risky, since the government 
has been known to cut back the value of peoples' savings by ninety percent 
without warning (this was under Gorbachev, and concerned only foreign
currency accounts). But soon I found out that what I needed was not just 
an ordinary bank account, but a "non-cash" bank account. It turns out a 
non-cash bank account can only be established by a business or enterprise 
or whatever, and is subject to all sorts of taxes. That is, if I withdraw 80 
rubles from my non-cash bank account, I have to pay nearly 160 rubles total 
because of some arcane tax system that makes sense to no one. I'm still 
confused. (Borenstein, 1992) 

Unfortunately, it appears that Ausland's description of electronic mail in the Soviet 

Union, "More Turtle than Hare," has not seen great change. (Ausland, 1990) In particular, 

although hundreds of users are actively taking part in international and national electronic 
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mail, the widespread accessibility of electronic mail and commercial computer networks 

is still a prospect for the future. However, non-commercial network access appears to be 

growing by leaps and bounds. 



355 

7.3 Bulletin-Board Systems 

Bulletin board systems are an important indicator of the spread of computer systems 

and network technology. The largest network of bulletin boards is known as FidoNet, 

based originally on MS-DOS systems (and since expanded to cover mUltiple operating 

systems). 

Fido systems have seen explosive growth in the former Soviet republics. There were 

no known Fido nodes in 1988 anywhere in the Soviet Union. Book suggests that the first 

bulletin board system in the entire USSR was established in November, 19894 (Book, 

1990) Now, there are over 800 (including non-FidoNET boards). Figures 7.2 through 7.4 

give geographic dispersion and growth for 1991 through 1993. Figures 7.5 and 7.6 

summarize the information in Figures 7.2 and 7.3. Figures D.56 through D.69 list the 

active Fido bulletin board systems in the former Soviet republics as of January 8, 1993. 

Although these networks aren't traditionally used in business settings, it is clear that the 

Soviets are using Fido bulletin boards for business. As an example, the NewsBytes infor

mation service correspondents have filed their stories through FidoNet nodes in several 

cities in Moscow. A quick perusal of the system names in Figures D.56 through D.69 

will also show a large number of businesses operating bulletin boards. 

4EESTI BBS #1 is reported to have been set up in Estonia as a FidoNet node. No system with this 
name is in the current FidoNet node listings. However, it may have changed names (or Book could bc 
giving its name incorrectly). 
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City or Area 3/1991 2/1992 5/1992 111993 
Abakan, Russia I 
Alexandrya, Ukraine 6 
Alma-Ata, Kazakhstan I I 
Archangel, Russia 3 3 
Barnaul, Altay 9 
Bila Tserkva, Ukraine I 
Blagoveshensk, Russia 2 
Bratsk, Russia I 
Cheboksary, Russia I 3 
Chelyabinsk, Russia 4 9 14 
Cherkassy, Ukraine 5 
Dmitrov, Russia I 
Dniepropetrovsk, Ukraine 7 II 16 
Donetsk, Ukraine I 7 IS 
Drujkova, Ukraine I 
Dzerzhinsk, Russia I 
Ekaterinburg, Russia 3 9 17 
Gatchina, Russia 
Gomel, Byelorussia 
Gorlovka, Ukraine 
Grodno, Byelorussia 
Hodgent, Uzbekistan 
Idavirumaa Toila, Estonia 
Iecava, Latvia I 
Irkutsk, Russia 4 6 
Ivano Frankivsk, Ukraine 2 
Ivanovo, Russia I 1 7 
Izhevsk, Russia 6 6 9 
Joshkar-Ola, Russia 3 3 
Jouzhnovralsk, Russia I 
Kaliningrad, Russia 5 3 
Kamyshin, Russia I 
Kaunas, Lithuania 3 22 24 25 
Kazan, Russia 2 
Keirn, Lithuania I 
Khabarovsk, Russia 7 8 9 
Kharkov, Ukraine 9 II 22 
Kherson, Ukraine 2 
Kiev, Ukraine 12 27 38 

Figure 7.2: BBS Nodes in former Soviet republics, by city (part 1 of 3) 
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City or Area 3/1991 2/1992 5/1992 1/1993 
Kirovograd, Ukraine I 
Kishinev, Moldovia 4 9 16 
Klaipeda, Lithuania 2 
Kolomija, Ukraine 
Komsomolsk-on-Amur, Russia 2 2 
Krasnoyarsk, Russia 8 14 
Lvov, Ukraine 5 6 7 
Magadan, Russia 8 
Marijampole, Lithuania I 
Minsk, Byelorussia I 9 10 13 
Moscow, Russia 10 54 65 109 
Nadym, Russia I I 
Nizhny Novgorod, Russia 7 10 
Nizhny TagiJ, Russia 
Novocherkassak, Russia 
Novokuznetsk, Russia 
Novosibirsk, Russia 3 II 18 19 
Odessa, Ukraine 5 10 
Orel, Russia I 
Orenburg, Russia 
Pavlodar, Kazakhstan I 
Perm, Russia 2 
Polock, Byelorussia 
Polva, Estonia 
Ramenskoe, Russia I 
Riga, Latvia 8 10 15 
Rostov-on-Don, Russia I 
Rybinsk, Russia I 
Salaspils, Latvia I 
Samam, Russia 5 
Severodvinsk, Russia 3 3 
Siauliai, Lithuania 4 9 
SiJute, Lithuania 
Simbirsk, Russia 2 2 II 

(Sources: Fido maps of March 13, 1991; February 28, 1992; June 5, 1992; January 8, 
1993 «Network, 1991);(Network, 1992a);(Network, 1992b); (Network, 1993)) 

Figure 7.3: BBS Nodes in former Soviet republics, by city (part 2 of 3) 
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City or Area 3/1991 211992 5/1992 1/1993 
Simferopol, Ukraine I I 
St. Petersburg, Russia 3 20 33 61 
Sumy, Ukraine I 
Surgut, Russia I 
Taganrog, Russia IO 
Tahkent, Uzbekistan 5 
Tallinn, Estonia 13 16 17 21 
Tartu, Estonia I 2 2 2 
Tbilisi, Georgia I 2 7 
Ternopol, Ukraine 2 3 
Tomsk, Russia I II 
Troitsk, Russia I 
Tyumen, Russia 2 
Vi atka, Russia 2 
Vilniua, Lithuania IO II 17 
Visaginas, Lithuania I 
Vitebsk, Byelorussia I 
Vladimir, Russia I 
Vladivostok, Russia 5 IO 
Voldograd, Russia 5 
Voronezh, Russia 9 
Votkinsk, Russia I 
Vyborg, Russia 
Zarechny, Russia I 
Zelenograd, Russia 3 3 

(Sources: Fido maps of March 13, 1991; February 28, 1992; June 5, 1992; January 8, 
1993 «Network, 1991 );(Network, 1992a);(Network, 1992b); (Network, 1993» 

Figure 7.4: BBS Nodes in former Soviet republics, by city (part 3 of 3) 

3/91 2/92 6/92 1/93 

Cities with FidoNet 10 33 54 97 
FidoNet systems online 37 231 376 688 

(Sources: Fido maps of March 13, 1991; February 28, 1992; June 5, 1992; January 8, 1993 ((Network, 
1991 );(Network, I 992a);(Network, I992b) (Network, 1993» 

Figure 7.5: Growth of BBS systems, summary 
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7.4 Networks and the attempted Coup 

The attempted coup d'Etat of August, 1991, provided an interesting example of 

the real and perceived power of computer networks. Although Presidents Bush and 

Mitterrand couldn't connect with either Gorbachev or Yeltsin during the August 18-20 

period, un-official communications channels were almost completely undisturbed during 

the coup. The telephone network appeared to have been partially disabled, but later 

analysis simply showed an overwhelming number of international and inter-city call 

attempts overloaded the network.s (Baranovsky, I 991);(Interfio, 1991a) Amateur radio 

operators reported sporadic attempts at jamming their transmissions, and state-controlled 

television and radio stations were censored. (Kritsky, 1991) 

American observers, both in the popular press and in academia, hailed the failure of 

the coup leaders to shut down telecommunications as a major mistake, suggesting that the 

computer networks served a significant role in the failure of the coup. (See, for example, 

(Quittner, 1991 );(Foster, 1991 );(Press, 1991 b );(Lindquist and Horwitt, 1991); (Carey and 

Jung, 1991)) 

Although the small population connected via computer networks probably took great 

emotional solace in the support received internally and externally, some severely overex

tended the role of networks in the coup: 

What would have happened if Muscovites had not heard of Boris Yeltsin's 
defiant stand against the tanks? If such news had spread only by word of 
mouth, the barricades and throng of people that deterred the coup might not 
have appeared in time. . .. A PC, a printer, or a modem can be much more 
powerful weapon than any tank. (Foster, 1991) 

Other reports were more tempered, and cited the network as an additional channel 

5 AT&T reported call volumes at 100 times normal. (Horwitt et aI., 1991) 

--- ---- -. ------- ----
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for information dissemination and feedback for Soviets. Of course, the ubiquitous CNN 

and BBC (and other national television news services) provided the largest bandwidth, 

reaching far more people, and with far more impact, than any data traffic: 

As the head of Global Business Network, Peter Schwartz, observed, CNN 
and other broadcasters ensured that Yeltsin's call to the people came faster 
than the coup leaders of the army could ever move. That Gorbachev was thus 
saved is no coincidence. Schwartz recalls a conversation with Gorbachev's 
science advisor Yevgeny Velikhov, who explained that one of the most im
portant objectives was to install satellite dishes across the USSR, for after 
that no one could ever stop the changes under way. (Saffo, 1991) 

Although the operators of Releom, one of the best connected networks during the 

coup, asked international correspondents to reduce traffic, its not clear how significant an 

issue this was. If external traffic was flooding internal channels, then it would have been 

a simple matter to hold this traffic for a few days. It is more likely that the operators 

were interested in having the wheat of bulletins, information, and news, separated from 

the chaff, at the source-a known impossibility with electronic mail and Usenet traffic. 

Indeed, some US readers of the Usenet newsgroup talk.politics.soviet, which is not 

widely disseminated in the Soviet Union, lost all perspective on the matter: 

From: doering@ictsOl.kodak.com (Paul Doering) 
Newsgroups: talk.politics.guns,talk.politics.soviet 
Subject: You are KILLING people with this discussion 
Date: 21 Aug 91 12:47:07 GMT 

The brave netters in the SU have posted in talk. politics. soviet a plea that 
we well-intentioned correspondents elsewhere not clog their channels with 
irrelevant traffic. The junta has closed down nearly every means of commu
nicating among the members of the resistance, and the Internet inside the SU 
is about all that's left to the defenders for coordinating their efforts . 

. . . You should know that by tying up this channel ... you are making your
selves into allies of the junta and enemies of the defenders. Perhaps you 



haven't considered that outcome, but it's real and you MUST move your ar
ticles out of the SU-related newsgroups or wear forever the shameful badge 
of "collaborator." 

The same goes for anyone who posts his or her address, irrespective of how 
deeply you feel our common sense of helplessness or how noble the posting 
makes you feel. You are contributing to the agony of the people you are 
trying to aid. (Doering, 1991) 
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Nevertheless, the activities of the network6 and the subsequent over-emphasis of its 

role during the attempted coup do demonstrate a significant environmental change: even 

if magnified beyond reality, the networks were active and useful to internal users during 

the coup. 

Klensin's analysis of the place of Releom in the coup is a succinct summary: (Klensin, 

1993b );(Klensin, 1993a) 

It should be obvious that ... the opinions of the RELCOM folks about how 
important they were [are] worth much besides as indications of their own 
states of mind and for setting the foundation for serious analysis. It may be 
worthwhile to note that we've seen a several public statements from current 
leaders in Russia, some of the former Soviet States, and a number of the 
eastern Europeans about the critical importance of foreign media in bringing 
about change and providing reliable alternate information sources. No such 
stories about RELCOM outside the computer community that I'm aware of. 
(Klensin, 1993c) 

This contrasts significantly with another event brought up during analysis of the coup: 

the Beijing Tianamen Square incident in 1989. During Tianamen Square, foreign media 

access to information was severely restricted. One tool used by Chinese in passing 

information into and out of the country was the telephone network, through both voice 

and facsimile transmissions. Although Beijing had a fledgling international network 

6See (Press, 1991 a) for an excellent summary of computer network traffic into and out of the Soviet 
Union during the August 18-21 time frame. 
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connection at the time, this was not seen as a tool for information transfer-for all 

intents and purposes, no information came through that channel. That networks were 

used at all during the Soviet attempted coup suggests that they had, to some extent, 

become absorbed in the Soviet Union. 
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7.5 Export Control Issues 

Export controls have helped retard the absorption of information technologies and 

networks into the Soviet Union. To what extent they are responsible is a matter for great 

debate. While it is outside the scope of this paper to set precise responsibilities on export 

controls, it is useful to understand the changes which have occurred in export controls.7 

It is reasonable to assume that a liberalization of regulations will have some affect on the 

use of that technology in the former Soviet Union, if only because costs will be lowered 

and more equipment and/or software will become available at reasonable rates. 

7.5.1 Export Control from the United States 

For US organizations, export controls are a complex and confusing mass of reg

ulations involving the US Departments of Commerce, Defense, and State, two sets of 

regulations known as ITAR and EAR, and an organization called "COCOM." (Claypoole, 

1992a);(Claypoole, 1992b) 

CoCom is the 17-nation "Coordinating Committee for Multilateral Export Controls." 

CoCom began operations on January I, 1950, as an organization to control the export 

of strategic materials and technology to the Communist world. The main thrust of their 

interest is national security. Membership includes all of the NATO members (except 

Iceland and Spain), Australia and Japan. CoCom members meet and draw up lists of 

who can export what to whom. The Departments of Commerce and State take the CoCom 

recommendations and enforce them in the United States. Because all of this is a very 

political game, the rules which apply to US companies can sometimes be much more 

restrictive than those mandated by CoCom. As an example, the United States restricts 

7 Additional information on this topic is available in (Snyder, 1992a). 
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certain shipments to South African police departments, and all shipments of unprocessed 

western red cedar to anyone, whereas CoCom doesn't care.8 

Control regulations apply to all exports to all foreign countries, with the exception 

of Canada. Well, not exactly: a small class of items, such as surreptitious listening 

devices or atomic weapons, require licenses even for Canadian destinations. Countries 

are divided up into groups, with different rules applying to each group (see Figure 7.7). 

The rules are simple as well: any export from the United States to any country with 

a value of greater than $2,500, must state which export license permits that particular 

export. In addition, re-exports of items which originated in the United States (e.g., 

exporting something to Germany and then shipping it to a third company) must follow 

the same rules as if the export originated in the United States-and are complicated by 

rules which the intermediate country may have. 

Export licenses fall into two categories: validated, and non-validated. Non-validated 

licenses are general licenses: they allow shipment of certain goods to certain countries; 

there are about two dozen of them. These licenses are generally granted and don't have 

to be applied for. For example, the general license "G-TEMP" would allow one to carry 

a laptop computer to Lithuania, so long as it returned to the United States. 

Validated licenses are another matter. An export which requires a validated license (for 

example, DECsystem 5000s to Moscow) means that an explicit application for permission 

to export the technology is required. Some equipment is easy to get a license for. For 

example, exports of 100 Mbps FDDI LAN to Hungary are "likely to be approved for 

export to satisfactory end-users," according to the export control regulations. Some 

things have to be approved by all of CoCom (such as a recent export of six Control Data 

Corporation 960 mainframes for use in civilian nuclear power plants). On the other hand, 

BThe export control regulations divide products into national security (CoCom). foreign policy. and 
economic categories. South Africa and cedar are examples of the latter categories. 
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some license applications are almost guaranteed to be turned down, such as exports of 

FDDI equipment to the territories of the former Soviet Union. 

7.5.2 CoCom Lists 

CoCom maintains three lists: atomic energy, munitions, and the industrial list, which 

is now being called the "commerce control list." Of these, only the latter two are 

important for network users. The commerce control list contains dual use technologies. 

"Dual use" means that CoCom members think the technology has both military and 

non-military applications. Computers and aircraft technology are common examples of 

dual use technologies; they have obvious civilian and military applications. Naturally, all 

sorts of information technology and telecommunications equipment falls into the dual-use 

category. 

The past five years have seen major reductions in the core list. It was cut by a 

third in June, 1990, and by another half on August 29, 1992. (Interfto, 1991 r) At that 

time, a lot of computing equipment was taken off of the list. For example, shipments of 

systems such as the Digital VAX 6000 can be made to Poland or Czechoslovakia without 

a validated license. However, telecommunications technologies have been eased hardly 

at all. The highly successful use of fiber optic technology by the Iraqi forces during the 

recent Gulf War-underground fiber optic cables provided high throughput for military 

data and voice communications, were not detectable through normal EMI technology, and 

stayed in place and operating despite efforts by the UN forces to disable them-made 

the government particularly cautious about loosening controls.(Department of Commerce, 

1991) 

Now is when we get to dive into the middle of the United States Government's pool 
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of TLAs (three letter acronyms). The CoCom core list is the subject of the US EAR 

(export administration regulations), a 470-page section out of the CFR (code of Federal 

regulations). The BXA (Bureau of Export Administration) of the US DoC (Department 

of Commerce) helps to administer the EAR, and their version of the core list is called 

the CCL (commerce control list). In some cases, DoD (Department of Defense) or 

NSA (National Security Agency) get called in to help DoC decide if a particular good 

falls under the CCL, or if the US should grant a "national discretion" license for export. 

Advice on all of this is available from the ECD (exporter counseling division) of the DoC 

at 202-377-4811; they're there to help interpret the EAR and and can answer questions 

about export of controlled goods. 

The other important list is the munitions list, which is governed by the ITAR (Inter

national Traffic in Arms Regulations) in the United States. ITAR contains the USML, 

the United States munitions list, which is the US version of the CoCom munitions list. 

The US Department of State administers ITAR, in conjunction with the DoD. ITAR is 

somewhat smaller than EAR; it runs less than 60 pages. ITAR typically doesn't apply to 

computers and networks, since it mostly deals with obvious military technologies such 

as firearms and ammunition. (Claypoole, 1992b) 

However, there is a specific section of ITAR which governs "auxiliary military equip

ment." Data encryption hardware and software falls under this category. This leads 

to widely available public domain software such as the Unix "crypt" command having 

roughly the same status as missile delivery vehicles.9 

ITAR actually turns out to be even more restrictive than that. Another section of ITAR 

is called "technical data," which covers technical information about anything in any of 

9The placement of data encryption on the ITAR lists, and interpretations of the meaning of the regula
tions with respect to software such as "crypt" serve as a never-ending source of discussion and argument 
for network users both inside and outside of the United States. 
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the other categories. So, exporting proprietary information about a encryption algorithm 

is prohibited. Export is even possible without leaving the country. For example, the same 

information given at a conference where non-US citizens are present would be prohibited. 

Public domain information is not subject to export control, but public domain software 

may be. On the other hand, one can't stick something in a library just to evade munitions 

export controls. For many technical specialists in the area, this is the most confusing 

part of the whole set of regulations. Of course, the intent of the law is not to restrict 

sharing of scientific research, but to maintain national security. The result, though, is 

that US software manufacturers have chosen to create "international" versions of their 

products, without encryption technology. These are typically what are shipped abroad, 

and certainly to the former Soviet republics. 

Things are not so clear-cut as they may seem, though. It turns out that encryption 

is also on the CCL. This means that an exporter calling the Department of Commerce 

could get a different answer than from the Department of State-on the same technology. 

Few suppliers are willing to risk taking the more favorable answer and risking the wrath 

of the other. Tom Jarmoszko, a faculty member at Indiana University in Bloomington, 

who studies these issues bemoaned the difficulty of understanding them: "The confusion 

within the various U.S. agencies is only surpassed by that of industry people who assume 

that most restrictions have been removed and are very surprised when they find out 

otherwise." (J armoszko, 1991) 

Networks are one area where things are particularly sticky, because there is real inter

est in keeping that technology unavailable. A license is not required to export 9600 bps 

(bits per second) modems or Ethernet gear, but one is needed for anything more power

ful than that to most countries. For almost all network hardware and software, export to 

most of Western Europe, Japan, and Australia is possible without a license. Some higher 



Group Q 
Group S 
Group T 

Group V 

Group W 
Group Y 

Group Z 

Romania 
Libya 
Greenland, Miquelon and St. Pierre Islands, Mexico, 
Belize, Costa Rica, EI Salvador, Guatemala, Honduras, 
Nicaragua, Panama, Bahamas, Barbados, Bermuda, Dominican 
Republic, French West Indies, Haiti, Jamaica, Leeward and 
Windward Islands, Netherlands Antilles, Trinidad and Tobago, 
Colombia, French Guyana, Guyana, Surinam, Venezuela, Bolivia, 
Chile, Ecuador, Peru, Argentina, Brazil, Falkland Islands, 
Paraguay, Uruguay 
All countries not included in any other country 
group (except Canada). 
Czechoslovakia, Poland 
Albania, Bulgaria, Cambodia, Laos, 
Mongolian People's Republic, Geographic area of the former 
Union of Soviet Socialist Republics (including Latvia, 
Lithuania, and Estonia) 
North Korea, Vietnam, Cuba 

(Sources: (Claypoole, 1992a) (15 CFR §770 Supplement I); (Department of Commerce, 1992c); 
(Department of Commerce, 1992e» 

Figure 7.7: Country Groups from the US Export Administration Regulations 
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limits are described for other countries. For example, export to the People's Republic of 

China of 19,200 bps modems is "likely to be approved." Software is even more strictly 

controlled. Dynamic adaptive routing (such as Digital Equipment Corporation's DEC net 

routing algorithm), routing and switching of datagrams (such as TCP/IP's IP layer) and 

fast select technologies (such as X.2S) are specifically listed, and cannot be exported 

without a license. 

7.5.3 Liberalization of Regulations 

Although popular press seems to cry that export regulations are being eliminated 

at every turn (see, for example, (Hudson, 1991); (Journal, 1991 b); (Robertson, 1991); 

(Hayes, 1991); (Browning and Lachica, 1992); (Snyder, 1991 a); (Interflo, 1991 e», actual 

progress in reduction of export control regulations has been minimal. 
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The base regulations are described in (Claypoole, I 992a), published on I-January-

1992. This includes the Commerce Control List (originally described as the Commodity 

Control List, this term was changed in (Department of Commerce, 1992m)) which was 

published in August, I 99 I «Department of Commerce, I 99 I )). Of the thirteen modifica

tions of the Export Control Regulations made since then, only one affects exports to the 

former Soviet republics (described in the regulations as "geographic area of the former 

U.S.S.R." in, for example, (Department of Commerce, 1992c)). 

The base regulations raised the maximum un-licensed computer to a Composite The

oretical Performance (CTP) of 12.5 Mtops (millions of theoretical operations per second). 

The Mtop is much larger than a MIP (millions of instructions per second), since a 32-bit 

machine which executes I instruction every microsecond has a Mtop of O. I 6.(Depart

ment of Commerce, 199 I) However, these same regulations restricted export of all of the 

network technologies described above. 

Changes to the export regulations include: 

• An editorial change in (Department of Commerce, I 992f), which simply changes 

"Union of Soviet Socialist Republics" to "the geographic area formerly known as 

the Union of Soviet Socialist Republics," and pointing out that all the area is still 

a controlled destination, and that the name changes do not affect the regulations. 

• Substantial changes in (Department of Commerce, 1992m), which contains many 

editorial changes, elimination of a license "of marginal utility," reformulates con

trols on exports to Iran and Syria, changes the definition of "countries supporting 

international terrorism" by adding Iraq and deleting Yemen, reviews controls on 

exports to South Africa (anti-apartheid-based rulings), defines "supercomputer" and 

changes jurisdiction for certain aircraft internal navigation systems. 
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• Relaxation of controls in (Department of Commerce, 1992c) to Cambodia and Laos. 

• Minor changes involving procedures and policies in (Department of Commerce, 

19921) and editorial changes in (Department of Commerce, 1992n). 

• Changes in procedures involving export to Hong Kong in (Department of Com

merce, 1992d), with specific emphasis on easing re-export to the People's Republic 

of China (plus changes in procedures for New Zealand). 

• Almost complete relaxation of controls in (Department of Commerce, 1992e) with 

regard to Hungary. 

• Changes in missile technology definitions in (Department of Commerce, 1992b) 

and (Department of Commerce, 1992g). 

• Changes in regulations in (Department of Commerce, 1992j) and (Department of 

Commerce, 1992i) regarding equipment related to the production of chemical and 

biological weapons as well as biological agents. 

• Addition of a special license for humanitarian exports to Vietnam in (Department 

of Commerce, 1992h). 

• Transfer of communications satellites (partially) in (Department of Commerce, 

1992k) from the U.S. Munitions List to the Commerce Control List. 

The most significant changes, though, are in (Department of Commerce, 1992a), re

leased in January, 1993, which discuss "favorable consideration" for equipment exported 

to country groups W, Q, and Y. (see Figure 7.7 for a summary of the country groups.) 

These changes affect the entire CCL, but can be summarized briefly: 
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• Every type of commodity on the CCL (except for telecommunications) now has a 

greater probability of receiving a license for export to Country Group W (Czechoslo

vakia and Poland) than previously allowed. 

• The number of items eligible for preferential licensing to the People's Republic of 

China is also greatly expanded, including telecommunications equipment. 

e Exports to the Baltic states (Estonia, Latvia, and Lithuania) of certain telecommu

nications gear will be treated differently from the rest of the former Soviet Union, 

with a greater likelihood of licensure. 

• A set of preferential treatments established by CoCom in a June, 1992 meeting for 

telecommunications exports to Groups Q, W, and Y (which includes the former 

Soviet Union) are also outlined. 

International telecommunications equipment operating at a speed of up to 623 Mbit/second, 

and inter-city/intra-city equipment operating at speeds of up to 156 Mbitlsecond are now 

on the preferred telecommunications export list. Common Channel Signaling (used on all 

contemporary telephone networks) and some limited ISDN equipment are also listed. Fi

nally, for the first time, preferential consideration will be given to licenses which request 

exports of telecommunications equipment supporting dynamic adaptive routing, datagram 

transmission, and fast select connection establishment. 

These regulations do not permit wholesale export of telecommunications routers and 

switches without licensing. However, they do use the important bureaucratic term "ad

ministrative exceptions treatment and favorable consideration," which appears to imply 

that a license, if applied for, will be granted. 
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7.5.4 Export Control and International Network Connectivity 

A second effect of export controls has been to chilI efforts to connect Soviet com

puter networks with foreign counterparts. For example, (Vulis, I 992b) describes a 1988 

experience in attempting to bring Soviet mathematicians on-line and notes some pressure 

from the government against the connection. 

In discussions about connection of BITNET to Eastern Europe and the People's Re

public of China, a January, 1990 letter from the Office of Technology and Policy Analysis 

warns the BITNET Trustees in no uncertain terms about the consequences of violating 

export administration regulations regarding technical data transfer. (Clements, 1991) 

Fortunately, the BITNET counsel, although agreeing with the possible consequences of 

a violation of the export administration regulations, recommended going ahead with the 

connections, which went on-line soon thereafter. (Bergman, 1990) 

Connections of the TCP/IP Internet to the Soviet Union have been more difficult. 

Although a TCP/IP connection from Virginia to Moscow was made in late September, 

1992, only systems which are on the commercial side of the Internet can access the Soviet 

TCP/IP network. Stephen Wolff, one of the principals involved in management of the 

academic/research side of the US Internet sponsored by the National Science Foundation 

(NSF), describes the situation in late September which has not changed: 

On behalf of the [research and engineering] community, [the National Science 
Foundation] sought and in June, 1991 received a letter from the Department 
of Commerce authorizing IP connectivity to the so-called Eastern bloc. In a 
second letter from Commerce in January, 1992, the authorization was reaf
firmed and clarified; i.e., that the concern was export control, **not** the 
connectivity itself. 

Accordingly, Poland, Czechoslovakia, and Hungary, have been now for some 
time announced on the NSFNET Backbone; somewhat more recently, Estonia 
is reachable as are (potentially) the other Baltic states. 



Although connectivity to the [former Soviet Union] is covered by the Com
merce letters to NSF, at the request of the Federal Networking Council (FNC) 
the NSF agreed not to carry such traffic on the NSFNET Backbone. This con
cession was nugatory until two recent events: a network in the [former Soviet 
Union] is now being announced by the [commercial Internet exchange], so 
that it can (and does) exchange traffic with non-Federal US nets, and Fed
eral mission agencies are establishing what amount to point-to-point links 
from specific sites in the [former Soviet Union] to specific US computational 
resources. 

At the FNC meeting on Thursday, the 24th September [1992], the NSF 
therefore asked the FNC to reconsider its position, since a side effect of the 
growing connectivity (which is either "non-R&E" or is between unilaterally
selected scientists and sites in the US and the [former Soviet Union]) is to 
disenfranchise a large fraction of the US [research and engineering] commu
nity whose aspirations for unrestricted scientific and educational collabora
tion with their peers and colleagues in the [former Soviet Union] NSF fully 
endorses. (Wolff, 1992) 
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Despite this promising note, Soviet TCPIIP systems are not accessible from the aca

demic Internet in the United States in mid-January, 1993. Thus, export control regulations 

may continue to have an effect, even at the level of annoyance, on the absorption of net

working in the former Soviet repUblics. 
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7.6 Foreign Assistance 

Although long-term networks in the former Soviet republics must rely on indigenous 

expertise and local funding, some foreign support can be a help in initial network installa

tions. However, the way in which this funding is used can also hinder forward progress. 

Press and others have argued that the key is using "appropriate technology" which can 

realistically be supported after the foreign funding and support disappears. to 

In some cases in the former Soviet republics, Western investment has been stymied by 

internal problems. For example, the BITNETIEARN connection funded by the US agency 

IREX was cut, not because EARN fees were too high (as was originally predicted), but 

because the Russian telephone company wanted too much money for the communications 

channel to Denmark. (Nedergaard, 1992) In another example, money which was to have 

been earmarked for international electronic mail and communications was spent, instead, 

on a personal computer server and Netware, only of peripheral value to the intended use. 

(Vulis, 1992b) 

Broad assistance is being made available to former Soviet republics for networking, 

particularly for international connections. For example, a Scandinavian project to bring 

additional connectivity to the Baltics plans to spend $4 million (US$) in 1992-1994. 

(Bevan, 1992) The goal is to establish state-of-the-art data communications services 

between the Baltic states and the rest of the world. Emphasis will be on the research 

and education communities. This project plans to use joint seminars and workshops; 

personnel exchange; equipment purchase (Unix-based workstations and Cisco routers); 

and subsidy of a BalticlNordic and inter-Baltic data communications lines. 

Releom, the major UUCP network, has also received some funding from EUnet, the 

10 A more extensive discussion on the appropriate technology movement appears in Chapter 2. 



376 

European network that relays mail from Releom to the rest of the world. In November, 

1992, EUnet began funding a dedicated channel from Moscow to Rotterdam. (Shliemin, 

1992f) The Israeli Academic Network (ILAN, Tel-Aviv) has taken another approach: 

provide equipment which extends the reach of current spending. They donated a set of 

data compression devices to be placed on each end of the Moscow-Denmark EARN line 

to provide higher throughput at the same cost. (Nussbacher, 1992) 

Other funding focuses on engineering training, rather than direct support of existing 

networks. An example of this is Digital Equipment's donation of computer and commu

nications facilities to Moscow State University, MIFI, FizTech, and Aviation institutes in 

late 1992. (News bytes 1112, 1992a) 

Foreign assistance can also take an interesting political turn. The five Central Asian 

Soviet republics (Kazakhstan, Kyrgyzstan, Tajikstan, Turkmenistan, and Uzbekistan) are 

now pawns in a game played (primarily) by Iran, Turkey, and to some extent, Pakistan. II 

(Blankenhorn, 1992g); (Blankenhorn, 19920) 

Iran's Farsi language is written with an Arabic script, and the country has offered 

teachers and books to the Asian republics as part of its influence drive. The goal is to 

bring Shiite fundamentalism to the newly separated republics. The Azeri homeland is 

divided between the former Soviet province, now the independent state, of Azerbaijan, 

and an Iranian province of Azerbaijan. Iran is working with Azerbaijan to set up 300 

international telephone microwave circuits between Azerbaijan and Tabriz, the capital 

of the Iranian province. So far the Azeris, locked in a death-struggle with neighboring 

Armenia over Nagorno-Karabach, have taken the Iranian help but avoided a commitment, 

choosing the Roman alphabet of Turkey to replace Russia's Cyrillic alphabet in daily 

life. Nevertheless, the Azeri know a good thing when they see it; they've asked for an 

II Although there is competition, all three have joined to form a trading bloc called the Economic 
Cooperation Organization, with standing invitations to the five Central Asian republics. 
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additional 1,000 international telephone microwave circuits between Baku and the Iranian 

Azeri city of Lenkoran. (UPI, 1992); (Blankenhorn, 1992h); (Blankenhorn, 1992j) 

Turkey, however, has the technology of television on its side. In April, it took over 

control of a former Soviet transponder on Intelsat VI, and began broadcasting Turkish pro

gramming instead of the former Soviet state propaganda. All the Central Asian republics, 

and Azerbaijan began receiving 468 hours a week of (simplified) Turkish-language news, 

entertainment, and cultural programs. Turkey has already won telecommunications battles 

in Georgia, which is predominantly Christian. (Blankenhorn, 1992i) 

Pakistan is also getting into the act via telecommunications links provided through 

Afghanistan. (Blankenhorn, 1992j) 

While it's much too early to tell which way the republics will lean (if they do so as 

a united force, which is in itself unlikely), the "cold war" will be interesting to watch. 
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Official Rate Black Market 
Date (most favorable) Rate 
4/88 .62 15 
4/89 .62 25 
11/89 16 35 
4/91 27 50 
6/91 27 60 
8/91 32 90 
3/92 85 100 
4/92 100 115 
7/92 140-156 
9/92 200 210 
10/92 309 
11192 393-590(?) 
12/92 400-430 
1/93 493-568 
2/93 561-572 

(Note: The "Black Market" changed to an open auction currency exchange during early 1992. The 
Official Rate is almost never quoted, and is probably only used for monopoly transactions with 
foreigners, such as travel and airline tickets, which generally must be paid for in dollars, exchanged at 
the "official rate." Sources: St. Petersburg Business News, Union Bank of Switzerland, London Financial 
Times, Wall Street Journal, Clarinet, Associated Press, UPI, and Newsbytes Information Services, 
Network correspondents, Mosaic group visits) 

Figure 7.8: Ruble versus Dollar rates 

7.7 Economic Status 

The greatest danger the former Soviet republics face is economic collapse. Fifty years 

of command socialism distorted the face of the Soviet economy so much that there is 

considerable question whether the republics will be able to join the world market without 

civil war, insurrection, revolution, or some other crisis. The Ruble, which was artificially 

held to be worth $1.60, dropped in official value over 700% over a period of three years. 

Figures 7.8 and 7.9 give a brief picture of the decline in the value of the Ruble, measured 

against the US dollar. 
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An overabundance of evidence supports the assertion that the economies of all of 

the former Soviet republics are in poor shape. Computer prices doubled over a pe

riod of a few weeks during December, 1991, immediately after the Russian government 

announced price liberalizations: "for instance, AT 286/287 computers in a standard 'So-

viet' configuration that used to cost R48,000-51,000 in the end of October were sell

ing for R90,000-130,000 by mid-November; PCIAT 386/387 computers-RI20,000 and 

R270,000-300,000 respectively; ... On the other hand, it should be noted that prices on 

diskettes and modems increased by only 5-10%, and prices on accessories and expendable 

materials, 20-25%." (Mendrelyuk, 1991) 

In March, 1992, the Russian Goskomstat (State Committee for Statistics) estimated the 

real personal income at R895 per month. The average subsistence wage was calculated 

to be RI500. In February, 1992, less than 7 % of the Russian population had a monthly 

income over R 1500. (Interfax, 1992) In March, 1992, the average Russian wage reached 

R2000, increasing 36% since January, 1992. Prices increased over the same period 38%. 

Over the period April, 1991 to April, 1992, wages increased 690% while prices increased 

1100%. (Anonymous, 1992e) The situation was hardly better in the Baltics; in April, 

1992, the Department of Statistics in Estonia reported that Estonian living costs had 

increased from 1041 % to 1396%. (St.P'burgNews920413, 1992) In Latvia, industrial 

production dropped by 31.5% (1992 over 1992) while consumer prices rose by 1051 %.12 

(Bungs, 1993) See Figure 7.10 for some food prices from December, 1992. 

However, these figures may be exaggerated. In October, 1992, the Russian Ministry 

of Employment estimated that 70% of Russians were above subsistence level,13 but only 

10% above the poverty level. (St.P'burgNews921203, 1992) 

The industrial production in the former Soviet republics has also dropped. In April, the 

12Predictably, yet unfortunately, Latvia also saw crime rise by 48% in 1992. 
13By then, subsistence income had been defined as R2163. 
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Russian Goskomstat reported that the GNP of Russia fell 15% (first quarter 1991 to first 

quarter 1992), with the greatest drops in comestibles. (Anonymous, 1992b) Outside ob

servers expect this to improve during 1993-an IMF report quoted in (St.P'burgNews921228, 

1992) suggested that GNP will drop only about 7% during '93. Other republics may be 

dealing with the economic shock better: Byelorussia had positive growth in industrial 

output (after 3 consecutive quarters of shrinking output) for the first time in November, 

1992. (Izvestiya, 1992) Predictions of 1993's inflation vary from 20% to as much as 

70%. 

The implications of economic unrest and general poverty on the absorption of com

puter networks are not good. If computing equipment and telecommunications devices 

are too expensive for normal businesses to buy, then this will hinder the acquisition and 

absorption of networks. Chaos in the marketplace and uncertainty may also act to retard 

absorption and use of networks, as some businesses will be unwilling or unable to invest 

in communications network technologies. Some users have discovered the cost savings 

of networks, even in economic tough times. A Soviet suggests, "it is cheap[er] and 

quick[er] and [more] reliable to send information via a network than to send a person." 

(Tronin, 1992) While the political environment may have changed enough that people 

feel this need for networks, the economic environment conspires to keep personal com

puters, network equipment, on-line databases, and services out of the hands of private 

and small business users. (Zur, 1992f) 



Product 
Beef (per kilo) 
Pork (per kilo) 
Chicken (per one) 
Butter (per kilo) 
Cooking oil (per kilo) 
Milk (per liter) 
Eggs (per ten) 
Sugar (per kilo) 
Salt (per kilo) 
Brown Bread (per kilo) 
White Bread (per kilo) 
Macaroni (per kilo) 
Potatoes (per kilo) 
Vodka (per liter) 
Champagne (per bottle) 

State Shop 
179-235 
255-335 
200-222 
500-875 
158-230 

26-34 
89-1 IO 

160-181 
14-20 

23 
19-22 

85-124 
40-50 

516-580 
750-891 

Private Shop 

350 

520-750 
216-300 

172 

130 

490-630 
800-938 

(Source: St. Petersburg Business News, December 17, 1992) 

Farmers' Market 
350-900 
450-700 

800 
1500 

300-500 

250 

45-60 

Figure 7.10: Prices for Food Stuffs in St. Petersburg, December 4-11, 1992 
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7.8 Government Changes, Regulations, and Policy 

As a major user of telecommunications systems, the federal government (including 

especially the defense ministries) of the republics can have a strong influence on the 

quality, quantity, and affordability of communications. One need only look to the Arpanet 

project in the United States to see how beneficial side effects of government research can 

affect private, research, and even commercial network availability and technology. 

As part of the aftermath of the 1991 attempted coup d'Etat, responsibility for govern-

ment communications administration was turned over to a new organization, the Federal 

Agency for Government Communications and Information (FAPSI).14 FAPSI is directly 

subordinate to the president of Russia, and has both civil and military responsibilities. 

Like many Russian state organizations, FAPSI is seeking permission to earn additional 

income by performing services for commercial organizations which can make use of their 

cryptographic skills. In (Turchenko, 1992), Makarov holds a high opinion of the crypto

graphic facilities and technologies available to Russian organizations: " ... the country's 

scientists and specialists have no counterparts abroad." 

It is clear that Russia intends to maintain expertise in this area. A March, 1992 pres

idential decree formed the Ore\' Higher Military Command School for Communications 

out of the former Ore\' Higher Military Command School of Communications imeni 

Kalinin-a 25-year old secret training organization formerly within the USSR State Se

curity Committee (KGB). (Turchenko, 1992);(Aboronov, 1992) The Ore!' school, headed 

by General-Major Vladimir Martynov, is now directly subordinate to FAPSI. (Aboronov, 

1992) makes a direct and strong link between government research and developments in 

14Created by presidential decree on December 24, 1991. (Turchenko, 1992) Access to Yeltsin was cut 
off by KGB authorities conlrolling communications systems during the coup, at the instructions of acting 
President Yanayev. Ensuring the security of government communications was formerly the responsibility 
of the KGB. (Dmitriyev, 1991 );(Sichka, 1991); (Baranovsky, 1991) 



the commercial field: 

It was in government communications that scrambling of telephone conversa
tions, automatic setting-up of inter-city calls, radio communication with mo
tor vehicles, satellite communications with airplanes and many other things 
were first employed. (Aboronov, 1992) 

7.S.1 Policy 
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Yuri Gulyaev, in (Gulyaev, 1991), reports on telecommunications policy directions. 

As Deputy Chairman of the Committee on Transport, Communications and Informatics of 

the Supreme Soviet of the USSR, Gulyaev provides an unusual window into the possible 

policy direction of the governments of the former Soviet republics. He identifies five 

main goals for government telecommunications development: 

I ~ Creation of an all-digital telephone network by 2005. After discussing the 

poor coverage of Soviet telecommunications, Gulyaev ambitiously suggests that 

the Soviet Union can add 60 million subscribers in the next 15 years. This can ·be 

accomplished, he claimed, through two concurrent mechanisms: (1) moving other 

industrial factories, especially military ones, to telecommunications production and 

(2) joint ventures with foreign enterprises. 

This goal is almost certainly not reasonable, given the past growth rate and eco

nomic priorities. Figure 7.11 gives some brief statistics about subscriber lines in 

both the USSR and the US during the 1980s. Although Gulyaev posits additional 

resources being devoted to telecommunications facilities, it is difficult to see how 

these resources can be doubled, given the economic conditions. 

Gulyaev also discuses technical issues, bringing up the USSR Ministry of Com

munication's DN 32 system. DN 32 is the Soviet version of ISDN, based, one 
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supposes, on the indigenous technology which was available in the Soviet Union 

during the late 1980s. A DN 32 line has I 32 kbitlsec B channel and 2 16 kbitlsec 

D channels, with the 32 kbitlsec channel reserved for voice, one of the D channels 

for data, and the other for signaling and call control. For reasons known only 

to themselves, the Soviets suggest that while ordinary ISDN basic rate interface 

lines15 cost three to four times as much as analog lines, their DN 32 lines will only 

cost double an analog line. 

The Soviets brought this into the CCITT for standardization in July, 1989 (CCITT, 

1989). A delegate present at that meeting summed up the discussions: "it is a 

pity that it is technically childish." (Sebestyen, 1989) The CCITT officially had no 

comment, simply noting that the Soviet contribution was considered, that no action 

came of it, and that "contributions on the subject are invited for the next meeting." 

Since then, no additional contributions have been submitted. 

If this economic and technical analysis is typical of government policy-based de

cision making in the former Soviet republics, there will be little significant con-

tribution made to the telecommunications environment. However, any increase in 

the resources dedicated to the communications system will be a welcome addition, 

and will improve the telecommunications technological environment. 

2. Wide use of fiber optic communication lines. This includes both inter-city and 

intra-city trunk lines, as well as cable television and other information services. 

Gulyaev points out the CoCom decisions which will limit the usefulness of the 

14,000 km Trans-Soviet fiber line (TSL), and suggests that technology within the 

15 An ISDN basic rate interface (BRI) is the smallest bundle of services, typically used at subscriber end 
points. It is the equivalent of the analog "phone line." A BRI has 2B + lD channel, with the B channels 
operating at 64 kbitlsec and the D channel operating at 16 kbitlsec. The two B channels are each capable 
of supporting either a single voice call or a single data call; the D channel is used for signaling and call 
set-lip, and could be used for packet-switched data. 
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former Soviet republics is sufficient to build, install, and use the line, at levels 

greater than what CoCom is willing to allow. 

Although it is known that Soviet laboratory capabilities for fiber optics represent 

advanced technology, their actual manufacturing capacity is unknown. However, 

other developments in the TSL (see Chapter 6 (Infrastructure), section on the Trans

Soviet Line) suggest that this is a workable and economic goal. 

3. Further development of satellite communications systems. This includes both 

stationary and mobile earth stations, as well as voice, data, television, and radio 

technologies. 

Because the former Soviet republics do have a strong technological base in satel

lite construction and delivery technology, this goal makes excellent business and 

technological sense. For remote parts of many republics, satellite technology is 

the only feasible way of bringing telecommunications services in the short term. 

Although network users have traditionally resisted satellite over fiber-based trans

mission media, it is reasonable to expect that they will welcome satellite media 

where there is no alternative. 

4. Development of Cellular Telephone Systems. Gulyaev brings up two major uses 

for such systems: mobile subscribers, as cellular telephones are used in the United 

States today, and personal use in rural areas. 

While the first of these reasons appears to be a "keeping up with the Europes," 

the second is better thought out: " In particular, there are a lot of old and small 

houses where the telephone cables are not provided. So it may be just cheaper to 

provide cellular telephones rather than incorporate cables into existing old house. 

Large distances between cities, villages, etc. on big parts of USSR territory are 

also arguments in favor of cellular systems of personal radiotelephones along main 
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transport ways.(Gulyaev, 1991)" This scheme has worked well in other Eastern 

European environments. For example, in Hungary, mobile cellular phones have 

been used in Budapest as a way to bring telephone service to apartments in a 

densely populated city with little base infrastructure. 16 (Sims, 1989) 

These four goals, while representing some unrealistic economic and technological 

analysis, will all make a contribution to the building of a stronger telecommunications 

environment. If the governments actually embrace these and put resources into imple

mentation plans, it is likely that government policy will enhance the telecommunications 

environment in concert with private and commercial developers. 

Gulyaev also brings a remarkably flexible attitude-for a Russian-to the issue of 

sovereignty of republics in telecommunications. He suggests that long distance telecom

munications links and standards for telecommunications should be controlled by his 

committee. However, he grants total control over local matters to each republic's own 

telecommunications agency. This open environment suggests that all of the former Soviet 

republics maintain their status as a single telecommunications entity. Whether the more 

advanced republics, such as the Baltics, will agree with this vision is still unknown. It is 

not unreasonable for a republic to take the view of a sovereign country, with the CCITT 

providing guidance and regulations for international traffic. 

The paucity of information on telecommunications policy making in the former Soviet 

republics is indicative of another potential barrier to the absorption of networks: a general 

chaos at all levels of government. When the highest levels of the Russian government 

are themselves arguing about who is empowered to make decisions, smaller and less 

significant matters such as telecommunications policy receive little-if any-attention. 

16Simiiar installations have been made in Krakow «Anonymous, 1989», Warsaw «Anonymous, 1990a», 
with many statements about contracts awarded and service beginning in both Moscow and St. Petersburg. 
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Further, the uncertain relationships between the former Soviet republics make coherent 

policymaking in areas such as telecommunications particularly difficult. Although many 

of the republics have little or no telecommunications technology base, Russia, the Baltics, 

Ukraine, Georgia, and Byelorussia all are significant participants in the former Soviet 

telecommunications industry, and some sort of coordinated regulation and policy will 

need to be hammered out. 

7.8.2 Government Support 

There are some signs that Telecommunications research in the Academy of Sciences 

is not as strong as it was. For example, the Institute of Cybernetics at the Ukrainian 

Academy of Sciences may be broken up into independent laboratories. (Shliemin, 1992f) 

More significantly, the Institute of Electronics and Computers (IEVT) of the Latvian 

Academy of Sciences has lost its strongest network research proponent, Edward Alek

sandrovich Yakubaitis, to a private joint venture. (Zur, 1992a) While IEVT is continuing 

its work on networks under the directory, Ivar Yanovich Belinsky, this stronghold of 

network research in the former Soviet republics is unlikely to be a significant player in 

the future. Indeed, little or nothing has been heard about networking in Latvia-most of 

the action seems to be centered on Moscow, St. Petersburg, Kiev, and in Estonia and 

Lithuania. 

7.8.3 Modems 

Traditionally, telecommunications carriers in almost every country have a monopoly 

on all services. The authority, usually known as the PTT, for Post, Telegraph, and Tele

phone, is government-owned and operated, and sets down strict rules regarding the lise of 
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the telephone network for data communications services. The United States is one of the 

very few countries in the world where such services are almost completely deregulated. 

The CCITT has registered 247 data networks in 86 countries. The United States has 

55 of those networks (22%). Other countries which are beginning to deregulate their 

communications industries are the UK (13 networks), Japan (22 networks), and Canada 

(10 networks). Together, these four countries represent over 40% of the international 

data networks. (CCITT, 1992d) These numbers actually understate the situation, because 

the US Federal Communications Commission has decided not to register the 107 data 

networks operated by the individual telephone companies under the RBOCs (Regional 

Bell Operating Companies). (Snyder, 1987) 

Traditional PTT restrictions limit which brands of modems can be used on the PSTN 

(Public Switched Telephone Network) and require notification of the telephone company 

before connection of data equipment, such as FAX machines and data modems. A 

surcharge for use of data equipment is not unusual. 

During the 1980s, the restrictions on data traffic over the Soviet PSTN were not widely 

available. Because few, if any, had modems or FAX machines, the widespread quiet 

rebellion that Germany and France saw wasn't apparent in the Soviet Union. However, 

it is logical to assume that the restrictions normal for the Soviet Union were also in place 

regarding the telephone network. At the break-up, these restrictions seem to have gotten 

lost in the shuffle. During March, 1992, discussions with Releom, Glasnet, Freenet, USA 

and Canada Institute, and INION personnel about installation of networking equipment 

in Moscow, no one suggested that special procedures were required for interfacing with 

the telephone network. The enormous explosion of bulletin board systems, as evidenced 

earlier in this chapter, suggests that if there are procedures and regulations, no one 

is taking them seriously. (Voronov, 1992b); (Volodin, 1992); (Mendkovich, 1992b); 
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(Andreyev, 1992); (Khisamoutdinov, 1992) 

However, it appears that the Russian telephone network, at least, is attempting to re

assert its control over equipment, particularly modems, attached to the network. Wolcott 

reports a 1991 conversation with an organization which works with the Ministry of 

Communications to certify modems for use with the PSTN. Organizations reportedly will 

pay more for modems which have been certified. In this case, the testing may be more 

for quality-control purposes than for regulatory ones. (Fridman and Sadovnikov, 1991) 

In (Maslentsin, 1992), it is reported that the Commercial Service of the Moscow 

City Telephone Network (the operator of the telephone network in Moscow) would begin 

testing telephone lines for unregistered modems beginning April 1, 1992. In this report, 

the deputy director of the Moscow telephone company is quoted as saying that" 1 00,000 

modems are currently in use in Moscow." The main goal of the registration appears to 

be collection of revenue: usage fees were described as 1296 R/year for self-financing 

organizations, 324 R/year for State-financed organizations, and 50,000 R/year for orga

nizations using modems for "commercial purposes." Nothing was said with regard to 

modems owned by individuals. This report was confirmed by Vulis (see (Vulis, 1992d)), 

who also noted that the Moscow telephone company has introduced usage-based tele

phone service for organizations (individuals, presumably, will continue to have flat-rate 

service): 15 minutes per month included in the base fee, with a 3 or 4 kopeck per minute 

charge after that. Vulis interprets the lack of description of individual modem ownership 

as a potential that these modems are outlawed. Subsequent lack of action against modem 

users suggests that this was not the case. 

Other correspondents have confirmed that the Ministry of Communications is con

tinuing to promulgate regulations about what modems can and cannot be attached to 

telephone lines, as well as the continuing requirement that all communications compa-
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nies will be regulated by the Ministry. (Zur, i 992f);(Tronin, 1992) At the same time, 

though, the government has acted to ,protect the interests of end-user communications, 

by passing the "Temporary Regulations on Communications in the Russian Federation." 

(Zur, 1992f) These regulations, for the first time, spell out the rights of communications 

systems users with regard to confidentiality of transmissions. 

There are some indications that this situation may change. In January, 1993, Tolz 

reported on a law being discussed in the Russian parliament which would create "a legal 

basis for the functioning of communication systems in general and at working out further 

legislation on the functioning of telephones, post, government and presidential commu

nications." Tolz reports that the law is also intended to de-monopolize the telecommu

nications industry. (Tolz, 1993) However, discussions of a law do not necessarily imply 

that it will pass, or if it does pass, that it will be implemented. 



Country 
USSR 
US 

1980 1988 
subscribers 
20,148,000 
94,282,000 

subscribers 
33,991,100 
122,275,000 

(Source: (des Telecommunications, 1989), pages 140-141 and 378-379.) 

Figure 7.11: Telephone Subscriber Counts 

392 



393 

7.9 Joint Ventures 

During a one month period (November 15 to December 15, 1992), the St. Petersburg 

Business News discussed announcements of 25 separate, specific joint ventures in 15 

different industries-and these were only the ones considered newsworthy! Three of 

those ventures were related to telecommunications. Unfortunately, joint ventures in the 

former Soviet republics have a serious reputation to deal with. Although thousands of 

joint ventures have been announced, few are heard from again. 

A Canadian observer's skeptical comments are typical of the experience in forming 

joint ventures during the first few post-Soviet Union years: 

[Joint ventures] work like this: 

1. Western company works to establish a venture jointly with an eminent 
Eastern institute, academy, or ministry, one with a monopoly in the field. 

2. There is the usual boondoggling during the talks, since nobody in the East 
has clear jurisdiction over anything. 

3. Eventually, an agreement is reached-only it turns out to be with a group 
or individual within the aforementioned institute, academy, or ministry
working cooperatively with the place that provides the heat, light, phones 
and letterhead, but with no real official authorization or money (other than 
the capital that can be enticed from the Western partner). 

In other words, the real place isn't about to do (and risk) anything, or in
terested in assuming responsibility. With overhead taken care of (and their 
real positions secure), some inside entrepreneurs don't have too much to lose 
... if the Western partner is gullible and anxious enough. (Mazutis, 1990) 

There are other factors which cause some unease in Western partners. Although 

most agree that the former Soviet republics pose a tremendous opportunity, caution is 

appropriate in many cases: (Booker, 1992) 

• Firms which had strong ties to the USSR government may find themselves without 

a customer as government agencies disappear or mutate into entirely new forms. 



In 
(Anonymous, 1990c) 

(Anonymous, 1990b) 

(Anonymous, 1991b) 
(Gibson, 1990) 

(Interflo, 1991 n) 

(Interflo, 19910) 

(Interflo, 19910) 

(St.P'burgNews920601, 1992) 

Description 
Development of electronic communications infrastructure 
to support trans-Siberian railway. 
Video conferencing services between US and USSR. 
Control room simulation for nuclear power plants. 
Satellite-based communications for phone bypass. 
Offer small business telephone systems (AT&T) 
Sales of voice and data communications equipment 
produced elsewhere. 
Satellite information receiving and processing 
systems. 
Computer systems for international computer-based 
telecommunications. 
Automated telephone station complexes for satellite 
communications to be adapted by Soviets for local use. 
Office equipment (telex, FAX, computers, copiers) 
manufacturer opens sales office. 

Figure 7.12: Examples of Telecommunications joint ventures 
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• Although Soviets may understand basic concepts of capitalism, other clashes can 

occur because of disparate vocabularies, expectations, and understandings of busi

ness detail and custom. 

• Currency conversion still is not simple, and the Ruble is very unstable. 

These factors can lead to unnecessary isolation of the former Soviet republics from 

their neighbors, and will slow access to goods, expertise, and services. Nevertheless, 

joint ventures in the areas of telecommunications have a decent chance of working. Fig

ure 7.12 provides a quick review of some joint ventures in the area. In a December, 1990 

interview, Gulyaev encourages realistic and moderate expectations in telecommunications 

joint ventures, but does call out three successful ones, all in the field of telecommunica

tions manufacturing.(Hussey, 1991) 
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7.10 Television and other Consumer Products 

Although cable television and computer networks are not traditionally considered in 

the same light, they represent similar investments in infrastructure. In the United States, 

the cable television companies (which built an entire cable plant serving every house in 

a community) and the telephone companies are about to begin an economic war over 

information delivery to the home. The technical aspects of using the newly-installed 

cable television networks in the former Soviet republics for data communications are 

discussed earlier, in Chapter 6 (Infrastructure). 

However, the addition of a cable television network as well as the privatization of 

television in the former Soviet republics (see (lnterflo, 1991j) and (Lawton, 1992a» 

suggest an environmental change: the government no longer feels it needs absolute 

influence of all the mass media. This slackening of control is symptomatic of a general 

opening of inter-personal and inter-organizational communications. 

The entry of Western high-technology consumer products manufacturers into the So

viet market is also an encouraging sign. These products bring with them additional net

working technology: pagers, beepers and cellular telephones require both computer and 

radio networks to be installed, while other devices such as the up-and-coming personal 

information managers will require additional wireless infrastructure. The widespread use 

of Western products may be limited initially for economic reasons, since most Soviets 

are simply too poor to be able to afford high-tech consumer products such as cellular 

phones, pocket computer/schedulers, and digital answering machines. Nevertheless, there 

are some signs that consumer products manufacturers are making their way to the for

mer Soviet republics: two consumer electronics shows were held in Moscow in 1992, 

with representatives from Sony, Pioneer, Apple, Philips, JVC, Siemens, Whirlpool, Sun, 
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IBM, 3M, Lotus, Novell, and other consumer product manufacturers and distributors. 

(Shliemin, 1992h);(Shliemin, 1992f) 
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7.11 Conclusions 

The traditional Soviet environment of "Everything not allowed is forbidden" has 

clearly changed. Through the efforts of both Western and Soviet citizens, computer 

networks have become more accessible. Projects such as the San Francisco/Moscow 

Teleport and the Fido bulletin board network are examples of strong efforts in this area. 

Although it would be unrealistic to say that anyone who wanted to use electronic mail 

could, at a reasonable cost, it is true that the environmental barriers to such usage have 

been greatly reduced at the same time that the infrastructure to support networks has been 

greatly increased. 

Both Western and Soviet boosters of networks in the former Soviet republics have 

painted them as bastions of freedom and strong forces for the democratization of the 

republics. These statements overstretch the real significance of the networks, mainly 

because they undervalue the important change in attitude which made networks begin to 

work in the first place. As a contrast, the traditional Soviet cult of paranoia continues to 

some extent. Although there is no direct fear of state security forces pounding on the door 

of a modem user, the old Soviet style of thinking has not entirely disappeared. "Many, 

many things are still very much the same." (Goodman, 1992a) The government has made 

some attempts at legislation, regulation, and public policy in the telecommunications 

industry and common carrier market, but a general perception of chaos and arbitrary 

decision making permeates any discussion of governmental intervention or planning. 

The international environment has seen significant changes. With the lessened percep

tion of Russia and the other republics as threatening atomic superpowers, the multilateral 

export controls have been loosened in many ways. Liberalizations have been significant 

in computing systems more so than in telecommunications systems, though, with the 
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Trans-Siberian Link still in limbo. Other international assistance has been more or less 

useful, with the US-funded international EARN link as an example of misguided support. 

Meanwhile, the economic environment continues to deteriorate significantly. The 

Russian republic is on the edge of a hyper-inflationary spiral, and extreme instability in 

prices and product values causes a resultant instability in the business and professional 

worlds. This spills over into the telecommunications and networking environment: in an 

unstable world, investment and long-range planning are sharply curtailed. Nevertheless, 

extremely high demand consumer products such as televisions and cellular telephone 

systems see continued investment and interest, both from purely Soviet and Soviet/foreign 

joint ventures. 



Chapter 8 

Support 

8.1 Introduction 
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They're out there. 
- One Flew Over the Cuckoo's Nest (Ken Kesey, 1962) 

Lack of trained personnel to manage and support networks is a significant impediment 

to real use of networks. Simple PC-based applications packages (such as spreadsheets, 

databases, and word processing) can often be end-user supported through self-training, 

peer-training, and judicious consultation of manuals. Building networks involves an order 

of magnitude (or more!) additional knowledge. Even simple applications, such as the 

storage and printer resource sharing provided by MS-DOS applications such as Novell's 

Netware, may be out of the reach of untrained users. 

This problem was particularly compounded by the software acquisition strategy used 

in the Soviet Union: piracy. A set of Netware manuals is several thousand pages long; 

most Netware copies were acquired without the accompanying documentation. The short-
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age of photocopy facilities in the Soviet Union exacerbated this problem as well. Even 

when Soviet enterprises purchased copies of their software, support from the predomi

nantly United States-originated software vendor was hampered by language, time zone, 

and telephone system barriers. 

The Soviet Union's hardware and software development industries included institutes 

which were part of the Academy of Sciences. This was one factor which lead to a strong 

emphasis on training in the use of computer systems. However, we were unable to discern 

ways in which this training had been instrumental in support of computer networks. It 

is likely that few training classes were offered by schools in the Soviet Union. 

This chapter examines the change in support for networks. It focuses on new struc

tures which have come about in the former Soviet republics for general computer technol

ogy support: a native, Russian-language (Cyrillic type) distributed bulletin board system 

and network support organizations offering services, conferences, and training. It also 

discusses repercussions from the Soviet-style piracy of software, particularly in the area 

of viruses, and from the collapse of the Soviet-funded research, development, and pro

motional organizations. 
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8.2 Peer-to-peer Communications 

Human networks can be a vital resource in supporting computer networks. Although 

there were substantial "official" channels for communications between enterprises and 

researchers, these channels were dysfunctional and encouraged the growth of peer-to-peer 

communication networks. Computer networks provide a bountiful resource for building 

such human networks, and the Soviets have made strong use of this. 

One example is in the Soviet use of USENET. I USENET is a distributed bulletin 

board/conferencing system with over 4,000 separate conferences (called "newsgroups") 

on many topics, from alien visitors and alcoholism to molecular biology, cold fusion, 

and neural networks. USENET originally ran exclusively over the Unix UUCP protocols 

and was one of the prime motivations for the UUCP network. Now, USENET news is 

passed over a variety of networks using many different protocols. The most popular of 

these news groups are read by 200,000 people a day. More esoteric groups, such as those 

discussing current research directions in Japan, find a mere 15,000 readers. 

In Figure 8.1, the major Usenet hierarchies are listed, as of November, 1992. All of 

these groups are being received and read in Russia, the Baltics, Ukraine, and other former 

Soviet republics. The regional Usenet hierarchies are briefly listed in Figure 8.2. In this 

listing, the former Soviet republics (through the "relcom. *" hierarchy) fit in quite well 

with other countries actively participating on the Usenet. During the 45 day period from 

November 10, 1992 until December 25, 1992, the former Soviet republics Usenet hierar

chy exported almost 600 messages (see Figure 8.3 for listings of groups and messages). 

While this doesn't really compare to the 200 Mbytes per week which the 8 hierarchies 

above the double line in Figure 8.1 feed, it is a substantial output coming from a country 

lThe informative statistics on the size of USENET in this section were retrieved via anonymous ftp 
from UUnet Communications, ftp.ull.net on November 12, 1992. 
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that had no Usenet groups of its own in July, 1991.2 

More importantly, all of these groups contain discussions in Cyrillic, which means 

that there are Soviet readers talking to (in general) other Soviet readers. See Figure 8.4 

for a breakdown of the writers of these 600 messages. However, the writers of the former 

Soviet republics are not limiting themselves to the Soviet-specific Usenet hierarchy. The 

first contribution from the former Soviet republics to the Usenet discussion on Digital 

Equipment Corporation's VAX system was in September, 1991 3. The first recorded 

contributions from a Soviet at a computer in one of the former Soviet republics to a 

Use net news group were in early July, 1991. Since that time, messages with 616 unique 

addresses within the former Soviet republics have been posted to the mainstream Usenet 

groups in Figure 8.1.4 

2The author is indebted to Aaron Leonard of the University of Arizona for providing access to raw 
Usenet news data. The data on re1com are based on examination of traffic through the University of 
Arizona's campus news server. 

3Misha Popov at the Kurchatov Institute of Atomic Energy in Moscow wrote, in message 
199ISepI2.111905.6452@re1com.kiae.su, asking about the current version of the LAT software for 
VAXNMS systems. He was only about 6 months out of date. 

4These data are taken from information maintained by Jonathan Kamens, of the Massachusetts Institute 
of Technology's Information Systems group. The data on Usenet posters were taken from Kamens' data 
set on November 5, 1992. 
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Normal No. of 
Hierarchy Distrib. Groups Brief Description 
comp world 340 Topics of interest to both computer professionals and 

hobbyists, including topics in computer science, software 
source, and information on hardware and software systems. 

sci world 60 Discussions marked by special and usually practical 
knowledge, relating to research in or application 
of the established sciences. 

misc world 31 Groups addressing themes not easily classified 
under any of the other headings or which incorporate 
themes from multiple categories. 

soc world 77 Groups primarily addressing social issues and socializing. 
talk world 19 Groups largely debate-oriented and tending to feature long 

discussions without resolution and without appreciable 
amounts of generally useful information. 

news world 23 Groups concerned with the news network 
and software themselves. 

rec world 226 Groups oriented towards hobbies and recreational activities. 
alt world 417 Alternative news groups covering a wide variety of subjects. 

bio world 31 Biological research. 
bit world 168 Gatewayed from BITNET LlSTSERV; covers all topics. 
biz world 22 Business products services. 
clari world 216 Copyrighted information from news services, features, etc. 
gnu world 27 Discussions of GNU (GNU's not Unix) software. 
ieee world 12 IEEE groups, activities, and issues. 
k12 world 21 K-12 educational discussions, including student participation. 
u3b world 5 AT & T Unix computers and software. 
vmsnet world 28 VAX/Alpha VMS software, hardware, and related products. 

Figure 8.1: Major World-Wide USENET Hierarchies 
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Number Number of 
Region of Groups Hierarchies 
Australia 61 3 (Aus, Sa, Melb) 
Canada 233 12 (Ab, Bc, Can, Edm, Kw, Mtl, Ont, Ott, 

Tor, Ut, Uw, York) 
former USSR 63 I (Re\com) 
Denmark 4 I (Dk) 
Finland 89 (?) 3 (Hut, Sfnet, Tut) 
France 15 I (Fnet) 
Germany 228 14 (BIn, Dnet, Fub, Hanse, Nbg, Netmbx, Nil, 

North, Ruhr, Stgt, Sub, Tub, Uberlin, Zer) 
Ireland 12 I (Ie) 
Italy 7 I (Ita) 
Japan 138 I (Fj) 
Netherlands 8 2 (Nlnet, Tue) 
Norway 10 I (No) 
New Zealand 9 I (Nz) 
Scotland I I (Scot) 
Sweden 38 5 (Cth, Gbg, Math, Swnet, Utc) 
Switzerland 8 I (Ch) 
UK 15 I (Uk) 
United States 874 85 (AI, Athena, Atl, Austin, Ba, Boulder, Bu, 

Ca, Capdist, Chi, Chv, Cle, Co, Cos, Csu, 
Cu, Dc, Dfw, Duke, F1, Ga, Houston, Hsv, 
la, Info, Kc, Ks, La, Lou, Mcnc, Mhk, Mi, 
Milw, MIT, Mn, Nashville, Ncsc, Ne, Nj, 
Nmsu, Ny, Nyc, Nynex, Oau, Oc, Oh, Ok, Or, 
Pa, Pb, Pdx, Pgh, Phi, Pnw, Princeton, Psi, 
Purdue, Rpi, Sac, Sat, Scruz, Sdnet, 
Seattle, Slo, St!, Tba, Tn, Triangle, Tx, 
Uc, Ucb, Uchi, Udel, Ugn, Uiuc, Umiami, 
Upenn, Ut, Utc, UTCS, Uunet, Uxa, Va, Wi, Yale) 

Western Europe 27 2 (Eunet, Nordunet) 

Figure 8.2: Regional USENET Hierarchies 
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Newsgroup Messages 
releorn.ads.comp 21 
releorn.archives 1 
releorn.bbs 2 
relcorn.comrnerce.audio-video 18 
releorn.comrnerce.chernical 16 
relcorn.comrnerce.construction 30 
relcorn.comrnerce.consurne 21 
relcorn.comrnerce.energy 38 
relcorn.comrnerce.estate 4 
relcorn.comrnerce.food 95 
relcorn.comrnerce.household 28 
relcorn.comrnerce.infoserv 11 
releorn.comrnerce.rnetals 39 
relcorn.comrnerce.orgtech 41 
releorn.comrnerce.other 31 
releorn.comrnerce.software 2 
relcorn.comrnerce.transport 61 
relcorn.fido.ru.networks 2 
relcorn.fido.su.general 2 
relcorn.fido.su.tolkien 2 
releorn.fido.su. virus 1 
releorn.lan I 
releorn.rnsdos 4 
releorn.netnews 30 
releorn.netnews.big 1 
releorn.postrnasters.d 16 
releorn.sources 10 
releorn.talk 48 
releorn.test 19 
releorn.x 2 

Groups which had no messages: releorn.archives.d, relcorn.ads, releorn.comrnerce.rnachinery, 
releorn.comrnerce.rnedicine, releorn.comrnerce.rnoney, relcorn.comrnerce.stocks, relcorn.comrnerce.talk, 
releorn.exnet, releorn.exnet.quote, releorn.fido.ru.hacker, releorn.fido.ru.unix, releorn.fido.su.books, 
releorn.fido.su.hardw, releorn.infornarket.quote, releorn.infornarkettalk, relcorn.jusinf, releorn.kids, 
relcorn.rnaps, releorn.rnn.econornics, releorn.rnnJaxdigest, releorn.rnn.laws, releorn.rnn.newspaper, 
relcorn.rnusic, releorn.penpals, relcorn.politics, releorn.postrnasters, releorn.renews, releorn.terrns, 
releorn.wtc, releorn.comrnerce, releorn.fido.ftirt, rclcorn.fido.ru.rnodern, and releorn.spbnews. 

Figure 8.3: former USSR Use net News traffic 10-Nov-1992 to 25-Dec-1992 

Total Messages Checked 594 
Unique former USSR-Writers 200 
Unique former USSR-Sites 176 
non-USSR Sites 12 
non-USSR Writers 12 

Figure 8.4: Messages sent by Soviet authors; sites 
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8.3 Conferences 

Additional tools in building a support network for computer technology come in the 

form of training seminars and conferences. While conferences are often explicitly touted 

as educational tools, the reality is that they often serve a much greater purpose in bringing 

people together for future contacts and problem solving. In the former Soviet republics, 

this fits very naturally with the expectations of Soviet participants. In 1990, McHenry et 

al. criticized Soviet conferences for their play-not-work atmosphere: 

In the West, one of the chief forums for exchanging scientific information 
is at conferences. At least in the USSR, there is less of a work ethic for 
conferences, and less substantive dialog takes place. The Soviets are used to 
reading prepared statements. Criticism, intellectual striving, and attempts to 
reach decisions occur more in private than in public. (McHenry et aI., 1990, 
pg. 75) 

If new information is not exchanged in sessions, how can we explain the enormous 

popularity of conferences, exhibitions, and training seminars in the former Soviet re

publics? Certainly, there is a boondoggle element for many attendees. There are also 

substantial language barriers which can prevent Soviets from making long-lasting or 

meaningful contacts with foreigners. However, as a tool for bringing Soviets together 

to make contacts within their own community, these conferences and expositions can be 

invaluable. 

Person-to-person contact opportunities are quite retarded in the former Soviet re

publics. Phone directories are difficult to find; directory assistance is not a generally 

available service; the splitting of the USSR into independent nations has caused addi

tional fragmentation in communications channels; and the old restrictions on frequency 

and quality of cross-organization contact are only now being shaken off. This suggests 

that the opportunity to make contacts and network is much more important in the emerg-
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ing former Soviet environment than it is in the existing Western market. And it is these 

contacts who provide a great deal of the support for both technology-based business 

ventures and operation of existing systems. 

A brief listing of some conferences which were advertised or discussed widely on 

electronic networks is given in Figures 8.5 and 8.6. As the listing of conferences and 

exhibitions held in 1992 shows, there is a high level of activity-at least in the Russian 

cities of Moscow and St. Petersburg-in conferences on information and communications 

technology. As a side note, a review of 1992 issues of Communications of the ACM 

listed 84 conferences to be held in the United States during calendar 1992. "Road shows," 

in which Western companies display their wares as a traveling exposition are also very 

popular: the Newsbytes Information Service carried 24 different road show listings in 

1992. 

The Digital Equipment Computer User's Society (DECUS) started a local users group 

(LUG) in Russia in May, 1992. Protvino, a town near Moscow, hosted a symposium in 

August, 1992 with both European and Soviet presenters. (Giglavyi and Tchashchin, 

1992d) The Soviet Unix User's Group has been active since at least 1990, and the 

Ukrainian Unix Users Group was founded in April, 1992. (Newsbytes0417, 1992b) 



Title, Organizers, 
and Notes 
The Switched Communications Network and Information 
Technologies 
Organizers: MTsNTI and PO MGTS 
Local Area Networks of PCs based on Novell Netware 
Organizers: Eko-Trendz and NPO Informatika 

8th Int'I Symposium on Problems of Modular 
Information-Processing Systems and Networks 
Software Engineering of the 90s 
Organizers: UNESCO, USSR Society of Informatics and 
Computer Systems, Technosoft International Software 
Technology Research Center (UR), and Intelligent 
Resources International (US). 
(First) Soviet Fiber Optics and 
Communications Conference 

Expocom Moscow-92 
Organizers: Hannover Messe Int'I and EJ. Krause 
Notes: Second exhibit of IT and te\ecom equipment. 
Both Soviet & foreign exhibitors (IBM, ATT, US West) 
Telecommunications Systems and 
Services Exhibition 
People's Industry Academy, 
ICSTI, Ecotrend 
Regional Informatics 92 
Automated Information Systems of Municipal Management 

Robots 92 
Organizers: Lenexpo; Research Inst. of 
Robots and Technical Cybernetics 
Strategic Use of Information Systems 
2nd Russian Forum on "Electronic Means of 
Communications" 
Organizers: ICSTI 
Notes: about 50 exhibitors, combined with 2 days of 
presentations and 3 days of seminars. 
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Where When 
Moscow 4/91 

Kostroma 4/91 
(200 m NE 
of Moscow) 
Dubna (OIYAI) 8/91 

Kiev 5/91 

St. Petersburg 3/91 

Moscow 5/92 

Moscow 6/92 

St. Petersburg 7/92 
Gavan 7/92 
(near St. Petersburg) 
St. Petersburg 5/92 

St. Petersburg 5/92 
Moscow 6/92 

Figure 8.5: Recent former USSR Conferences Widely Advertised/Reported (part 1) 



Title, Organizers, 
and Notes 
IBM Traveling Exhibition 
Organizers: IBM 
3rd International Conference on Data Analysis 
Second International Soviet Fiber Optics and 
Communications Conference 
Organizers: Bonch-Bruevitch Electrotechnical Inst. (UR) 
and Information Gatekeepers. Inc. (US) 
East-West Conference on Emerging Computer 
Technologies in Education 
Organizers: Association for the Advancement of 
Computing in Education (AACE). International Centre 
for Scientific and Technical Information (lCSTI). 
Soviet Association for Artificial Intelligence (SAAI). 
East-West International Conference on 
Human-Computer Interaction 
Organizers: ACM (US). ICSTI (UR) 
Notes: Second such conference; lack of 
industrial experts noted. 

Where 
Multiple former USSR sites 

St. Petersburg 
St. Petersburg 

Moscow 
ICST! 

St. Petersburg 

COMTEK-92 Moscow 
Organizers: American Comtek Expositions (US) 
and Crocus In!'1 (UR) 
Notes: IT with emphasis on PCs 
TRANSCOM-92 Military Production Moscow 
Organizers: Russian Scientific and Technological 
Society of Electronics. Communications. and 
Broadcast Engineering: Ministry of Communications. 
Notes: 77 organizations and plants displayed 
supercomputers. computer diagnostic systems. and 
industrial technology. Military conversion/communications. 
Computers for Education Moscow 
Organizers: State Committee of Higher Schools of 
the Russian Ministry of Science. Higher Schools. 
and Technical Policy 
Notes: Russian reporter quotes Russian sources as 
being very disappointed in quality of equipment shown. 
Implications that Russian production is inadequate for 
usc in any schools. 
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When 
6/92-
8/92 
5/92 
9/92 

4/92 

8/92 

3/92 

4/92 

8/92 

Figure 8.6: Recent former USSR Conferences Widely Advertised/Reported (part 2) 



Title, Organizers, 
and Notes 

International Computer Forum 
Organizer: Moscow Computer Club 
Note: Mix of foreign and former USSR exhibitions. 
Second Forum "Technologies of Electronic 
Communications" 
Notes: LEO satellites (Gonetz and Courier); 
Argonaut and Marathon satellites, Russica database, 
Relcom network all demonstrated. 
Baltic Inf092 
Varicom 
Notes: Foreign and local exhibitors 

Where When 

Moscow 8/92 

Moscow 8/92 

Vilnius 10/92 

Free Software Moscow 4/93 
Organizers: SUUG (Society of Unix Users Groups), 
Russian Center for Systems Programming, 
Russian chapter of Free Software Foundation, 
ICST! (International Center for Scientific and 
Technical Information) 
Notes: Discussion of GNU and FSF; other free software issues 
Int'l Conference on Information Technology and Moscow 5/93 
People - ITAP'93 
Organizers: ICST! (UR), lEE (UK), BCS (UK), ACM (US) 
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(Sources: (Pravda, 199Ib); (Pravda, 199Ia); (Rossiya, 1991); (Crookall, 1992); (St.P'burgNews920326, 
1992); (St.P'burgNews920427, 1992); (St.P'burgNews920525, 1992); (St.P'burgNews920528, 1992); 
(St.P'burgNews920622, 1992); (Crookall, 1992); (Giglavyi and Tchashchin, 1992a); (Shliemin, 1992h); 
(Shliemin, 1992j); (Shliemin, 1992g); (Knauth, 1992); (Meara, 1992); (Newsbytes0417, 1992a); 
(Newsbytes 1001, 1992» 

Figure 8.7: Recent former USSR Conferences Widely Advertised/Reported (part 3) 
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8.3.1 Training 

The Soviet Union's emphasis on academic achievements and education will likely pay 

off in the field of network support as well. A large infrastructure for education is already 

in place.s As in North America and most European countries, much of the education 

comes from exposure to equipment and environments. For example, Yuri Zur reports 

that: 

... practice is the best professor. Many of my friends who are supporting 
networks today began their carrier in computer communications as common 
PC users. The need to be communications specialists made them try hard 
and achieve the goal. The quality of support makes non-stop operation of 
equipment be possible. (Zur, 1992f) 

However, formal education is available, both at the conferences described above, and 

at the many scientific and technical institutions in the former Soviet republics. (Zur, 

1992f) 

5See page 290 for a description of an international school network being installed in the former Soviet 
republics. 
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8.4 Network Support Organizations 

Early adopters of network technology are largely self-supporting. In the Soviet re

publics, a small number of people are very vocal, very visible, and frequently mentioned 

as the "local expert" in networks. While this approach has proven invaluable in get

ting networking bootstrapped in environments where little experience and expertise are 

available, it leaves the technology very vulnerable. In order for true absorption to occur, 

support must be commercially and widely available. 

This realization has driven a number of vendors to begin offering support for network 

technologies. One very strong example of this is DEMOS. Demos, Inmos, and Nmos 

are all names of Soviet versions of the Unix operating system, either clones or adapta

tions of the original Berkeley and AT&T source code. While the Soviet Union required 

software to be deposited with Tsentrprogrammsistem, the State Fund of Algorithms and 

Software, groups who wrote and maintained these packages worked around the system. 

Their strategy was to release only the first, bug-ridden, versions of these packages to 

Tsentrprogrammsistem. As users discovered the bugs, and searched for fixes, software 

cooperatives such as Demos sprang up to make money by providing support for free 

software.6 

Because of the close linkage between Unix and the UUCP network, Demos saw itself 

grow into the de-facto backbone for the Soviet Union's UUCP network, and became the 

jumping-off point for all international UUCP traffic. The Demos software cooperative 

and their official host institute, the Kurchatov Institute of Atomic Energy, formed Rel

com (Russian ELectronic COMmunications, discussed in Chapter 6, Infrastructure). A 

strong motivation for continuing to support the network is the income in selling personal 

6Interestingly enough. the Free Software Foundation and its GNU project work on the same principle: 
software should be free. but support costs money. The Soviets probably didn't see themselves as models 
for a Western project of that magnitude. 
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computers, software, modems, and support which Releom brought to Demos. 

Another organization which has firmly planted itself in the computing and network

ing community in Moscow is Joint Venture Dialogue (often spelled Dialog, and hence 

confused with the US database service Dialog which is also used in the former Soviet 

republics.) Joint Venture Dialogue was registered in the last week of 1987, and has 

since had a significant presence in Moscow's networking elite. Dialogue originally had 

a single American partner, Chicago Research and Trade (a part of Management Partners 

International). This investment was bankrolled by Joseph Ritchie, who originally con

tributed about $5 million to the operation. Their Soviet partners include the KAMAZ 

Trucks Amalgamation (32.6% ownership); Moscow State University (MGU) (13% own

ership); IKI (7.2% ownership); Central Economics and Mathematics Institute (TSEMI) 

(13% ownership); Computer Center of the Exhibition of Economic Achievements in 

Moscow (GVTSVDNKH) (2.6% ownership); and VNESHTEKHNIKA, (9.8% owner

ship). While Dialogue's original purpose was solely dedicated to computer technology, 

they have turned into a general purpose import/export firm, handling computers, soft

ware, as well as investments in commercial banks. Dialogue made 120 million rubles 

profit in 1989, out of revenues of 200 million rubles. (Barrie, 1988a); (Dialogue, 1990b); 

(Dialogue, 1990a); (Dialogue, 1990c); (Izvestiya, 1988); (Interft08811, 1988); (LeI' chuk, 

1990); (Leonard, 1990) 

Dialogue has branches in at least 14 cities, stretching from Minsk and St. Petersburg 

to Novosibirsk. This geographic stretch suggests that Dialogue itself can be a major user 

of computer networks, and it maintains a strong interest in supporting wide area networks 

across the former Soviet Union. 

Dialogue has become another strong support organization for computer systems and 

networks in the former Soviet republics. Part of this is due to the people involved, who 
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are all part of the "in" crowd of computer experts in Moscow. For example, Dialogue 

network guru N. Saukh, while maintaining a Dialogue identity, is also helping manage 

the emerging TCP/IP network in the former Soviet republics. A second Dialogue former 

employee, R. Clough, has now opened up the Microsoft office in Moscow. (Newsbytes, 

1992c) 

A wide variety of smaller organizations have been set up to support network equip

ment and technology. McHenry «McHenry, 1992d» lists 50 organizations which exhib

ited at a Summer, 1992 fair in Moscow. Of these, fourteen are Soviet enterprises involved 

in providing support for communications networks or network users. 

Unfortunately, it appears that the failure rate for small businesses in the informatics 

industry in the Soviet republics is very high. As an example, Wolcott cites a late-1992 

database search which turned up 360 companies in the St. Petersburg region which 

claim to be in the computer business. A further check by telephone of those companies 

discovered that only 19 were actively still in business at the end of 1992.(Wolcott, t 992c) 
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8.4.1 Foreign Service Suppliers 

During the early years of perestroika, foreign companies opening branch offices in the 

Soviet Union typically did so at an operating loss. While many factors were involved, the 

lack of a hard currency was probably the most-cited issue keeping organizations reticent 

about beginning operations in Eastern Europe and the Soviet Union. As the ruble has 

become more convertible, and as promoters have pushed the potential of the market, 

Western companies have taken a correspondingly greater interest in the former Soviet 

republics, particularly Russia, Ukraine, and the Baltics (Estonia, Latvia, and Lithuania). 

Companies such as Hewlett-Packard, International Business Machines, Epson, Ap

ple, Intel, and Digital Equipment Corporation were quick to set up shop in Moscow, 

Kiev, and St. Petersburg to gain market presence and penetration. Others, such as Chips 

and Technologies and Cypress Semiconductor, have taken a combination of profit motive 

and public spirit with them as they made deals in the area. (AzDailyStar900609, 1990); 

(Anderson, 1990); (Krohn, 1990) However, none of these organizations are making much 

money, despite their popularity in the region. (Fridman and Sadovnikov, 1991); (News

bytes, 1992b); (Newsbytesll04, 1992a); (NewsbyteslO09, 1992a); (NewsbyteslO05, 

1992); (Giglavyi and Tchashchin, 1992c); (Newsbytes0722, 1992a); (Newsbytes0717, 

1992); (Newsbytes0410, 1992); (Viazanichev and Tchashchin, 1992) 

This early lackluster performance has not put the damper on expectations though, as 

the microcomputer software companies begin to show slight interest. While Borland has 

been seen as a frequent attendee at Russian trade shows, Microsoft opened its first branch 

in Russia in December, 1992-although with only $5,000 of initial capital. (Newsbytes, 

1992c) As a contrast, ComputerLand opened its first franchise in March, 1990, and now 

has 13 of them in the former Soviet republics, the latest opening in November, 1992, 

in Ekaterinburg (formerly Sverdlovsk), a heavy industrial city in the Ural region. As 
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a supermarket for personal computers, software, and accessories, ComputerLand brings 

a strongly non-Soviet approach to computer retailing. ComputerLand has done better 

in the Soviet market than in many U.S. markets.7 (Auerbach, 1990); (Hubbard, 1989); 

(Newsbytes, 1992a) 

The computer market in the former Soviet republics is now largely driven by MS

DOS based personal computers, and the small computer network market is dominated 

by Netware. These markets were not built by Microsoft and Novell, but by the ex

isting local support environment. It seems clear that there is a market for support of 

Western-originated software and hardware products. It is not so clear whether the origi

nal vendors will take advantage of this market, or whether they will leave support to the 

more experienced local organizations. 

Another support issue for both foreign and domestic suppliers-the "russification" of 

applications-is dealt with elsewhere in this report. 

7MicroAge actually beat ComputerLand to the punch in the Soviet market, opening a storefront in the 
Cosmos Hotel in Moscow in late 1989. However, the collapse of the parent corporation has not boded 
well for expansion plans in the former Soviet republics. 
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8.S Viruses 

The traditional software distribution method in the Soviet republics has always been 

piracy. With the introduction of computer viruses in the West in the mid-1980s, it was 

inevitable that Soviet users would have to deal with them soon after. The rules for 

preventing viral infection for computers are meaningless to most Soviet users: there 

are no original diskettes; there are few trustworthy suppliers; there is no way to avoid 

exchanging floppy disks. One measure of the level of support provided to users of 

computer systems in general is the dissemination of information about computer viruses, 

and of software to help detect and combat viruses. This kind of support is also especially 

appropriate in a network environment, where the opportunities for "sharing" software 

(and attached viruses) are much greater. 

The first reports of personal computer viruses in the Soviet Union date from early 

1988. Western viruses were detected in computers at the Academy of Sciences in Moscow 

(Liberty, 1988), and a Soviet-originated virus was found in software at the GAZ Gorky 

Automobile Works on the Volga River (Sherizen, 1990). A more comprehensive paper 

from late 1990 by Eldar A. Musaev8 reports that the number of viruses in the USSR 

was in the few tens (Musaev, 1991). A second report in (Landsberg, 1991) agrees with 

these rough numbers. The situation appears to have gotten worse more recently. For 

example, 1992 article suggests that over 250 viruses have been written in the former So

viet republics, with "a new virus appear[ing] every three days." (St.P'burgNews920515, 

1992) 

Nevertheless, these few viruses seem to have made a major impact on the per

sonal computing community, probably for the reasons mentioned above. Musaev reports 

8Eldar Musaev, Researcher at Leningrad Division of the Mathematical Institute, Academy of Sciences 
of the USSR, eldar@lomi.spb.su 
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that although there were no printed books on computer viruses, four separate Russian 

manuscripts have been widely circulated with information on computer viruses and anti

viral software (at least one of which was published soon thereafter as (Bezrukov, 1991). 

He also cites nine papers in magazines and journals, eight of which were published in 

1990, discussing computer viruses. 

More important are the lists of Soviet-written anti-virus software. Musaev lists 

15 different organizations which have released anti-virus software, located in Moscow, 

Leningrad, Kiev, Donetsk, Pyarnu (Estonia), and Tver. This list is not comprehensive; 

other Soviet-written packages are described in (Leskov, 1991) and (Shliemin, 1992i), 

while (I vchenko, 1991) and (Shliemin, 1992f), (Anonymous, 1992c) describe combined 

software/hardware systems developed in Dubna and Moscow respectively. 
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8.6 Research and Implementation 

Support for computer networks has developed in the former Soviet republics largely 

through two sources: self-taught pioneers and early adopters; and foreign injections 

of telecommunications information. One is tempted to ask, then, if the networks of 

the former Soviet republics are forever destined to use technology developed in. other 

countries? More specifically, will the citizens of the former Soviet republics be leaders, 

or followers, in computer networks? 

The Soviet Union had few academic resources devoted to practical computer network

ing. Unfortunately, the level of network research in the military-industrial sector is still 

unknown to us. However, the products of that sector, which are now being converted to 

commercial use, do not show innovation of any kind. As was typical of the country, re

search institutes, particularly academic ones, made strong contributions to the theoretical 

side of networks, with contributions on queuing theory, protocol design, formal proofs, 

and design analysis. However, there were few institutes which contributed strongly to the 

practical side of networks: building hardware and software for networks; implementing 

and installing networks. 

In Figure 8.8, the most active institutes in computer networking--either research or 

implementation-are presented. Figures 8.9 and 8.10 give a brief summary of the current 

status of the institute: whether active or not in the networking community. 



Org. 
Abbrev. 
ANLASSR 

ANSSSR 

PIAN 

GKNT 

GKVTI 

GOSPLAN 
GOSSNAB 

IAE 
IKANUKSSR 
INEUM 
MGU 
MINSVYAZI 
MTSNTI 

OIYAI 
SOANSSSR 

TSSU 
VINITI 
VNIIPAS 

Organization 
Name 
Academy of Sciences of the Latvian SSR, Riga 
(and affiliated institute IEVT, Institute of Electronics 
and Computer Technology) 
USSR Academy of Sciences, Moscow 
(and affiliated computer center, VTSANSSSR) 
Physics Institute imeni P. N. Lebedev, Moscow 
(Optical networks and computers) 
USSR All-Union State Committee for Science and 
Technology, Moscow 
(and subordinate organization VNIIPOU, the 
All-Union Scientific-Research Institute for Problems of 
Organization and Management) 
All-Union State Committee for Computer Technology 
and Informatics, Moscow 
USSR State Planning Committee, Moscow 
USSR State Committee for Material and Technical Supply, 
Moscow 
Institute of Atomic Energy imeni I V Kurchatov, Moscow 
Institute of Cybernetics imeni Glushkov, Kiev 
Institute of Electronic Control Machines, Moscow 
Moscow State University, Moscow 
USSR Union-Republic Ministry of Communications, Moscow 
International Center for Scientific and Technical 
Information, Moscow 
(including ICSTI, the International Center for 
Scientific and Technical Information) 
Joint Institute of Nuclear Research, Dubna 
Siberian Department, Academy of Sciences, Novosibirsk 
(and affiliated computer center, VTSSOANSSSR, and NNTS, 
the Novosibirsk Scientific Center) 
USSR Central Statistical Administration, UR 
All-Union Institute for Scientific Information, Moscow 
All Union Scientific-Research Institute for Applied 
Computerized Systems, Moscow 
(including NCADE, the National Center for Scientific and 
Technical Information and lAS, the Institute of 
Automated Systems) 

Figure 8.8: Most Active Network Research/Implementation Institutes 
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Org 
ANLASSR 

ANSSSR 

FIAN 

GKNT 

GKVTI 
GOSPLAN 

GOSSNAB 

IAE 
IKANUKSSR 

INEUM 

MGU 

MINSVYAZI 

MTSNTI 

Current Status 
Network activity dropped off significantly; key researcher 
(Yakubitis) has left organization for commercial prospects. 
New organization stilI recovering from breakup; only 
minimal networking activity being reported. 
Active participant in networks; an early adopter of RELCOM 
technology. 
Organization eliminated in 1991. New Ministry of Science, 
Higher Education, and Technology Policy unknown status. 
(see GKNT) 
Status unclear. GOSPLAN entities, such as the computer center, 
are still active in the field of computer technology. 
However, no networking activity is apparent. 
Status unclear. No activity seen, although GOSSNAB has a 
node on the RELCOM network. 
Extremely active. One of the principles in RELCOM. 
Most of the people involved in this work appear to have 
moved to private enterprises. The institute has been 
reorganized into smaller pieces. There is a high level of 
foreign interest in Kiev; this may have attracted researchers 
away. New institutes have also sprung up with interest in 
networking (such as UAVTS). 
Status unclear. Several of the networking people at INEUM 
have turned up at other locations without INEUM attribution. 
Still quite active. Working with all networks in Moscow 
area to keep connections going. 
Ministry stilI relatively intact, and stilI in charge of 
telecommunications in PIT-like role. Has farmed out most 
data communications to other organizations, but still has 
virtual monopoly in inter- and intra- city lines. Bypass 
carriers, however, are growing in power substantially. 
MINSVYAZI is now known as Ross Telecom. 
Extremely active. IeSTI and MTSNTI are operating conferences, 
have connections to networks, and have active participants 
on networks. 

Figure 8.9: Current status of Active Networking Institutes (pt. 112) 
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Org 
OIYAI 

SOANSSSR 

TSSU 
VINITI 

VNIIPAS 

Current Status 
Still active. This nuclear research facility, though, has 
always had a technological leap on the rest of the USSR 
because of the multinational status. However, OIYAI 
appears to be working with their contacts to utilize the 
satellite channels for stronger Western connections. 
Siberian information is sketchy. As 20% of the whole 
ANSSSR, they have a sizable population to support, and most 
information is relative to the budget issue. Institutes 
still claim to be continuing active network research. 
TSSU was changed to GOSKOMSTAT in 1991. 
No recent information. VINITI was an early participant 
in RELCOM, but has since dropped off the network. 
Still very active in networking developments. Doing many 
joint ventures with Western firms, and working with Russian 
enterprises to increase networking. 

(Sources: (Gazeta, 1991); (Science and Perspectives, 1992); (Kotov, 1991); (Dorozhevets, 1991); 
(Dorozhevets, 1992c); (Dorozhevets, 1992b); (Shliemin, 19920; (Hussey, 1991); (Kolodziej, 1992); 
(St.P'burgNews920521, 1992); (Newsbytes, 1992d); (Lightwave, 1992c); (Crookall, 1992); (Meara, 
1992); (Giglavyi and Tchashchin, 1992a); (McHenry, 1992d); (Yelmakov, 1991); (Millan, 1991); 
(Lopatin, 1991); (Ukrainy, 1992). Additional reference information is taken from network maps.) 

Figure 8.10: Current status of Active Networking Institutes (pt. 2/2) 
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8.7 Centrist Approaches 

This chapter, so far, has given a favorable impression about the strength of network 

and computer support channels in the former Soviet republics. However, it is important 

to note that this support structure is centered almost exclusively on the cities of Moscow 

and St. Petersburg. As an example, in examining the interaction between Soviet Usenet 

readers and the rest of the world, 93% of the posters were from either Moscow, St. 

Petersburg, Tallinn, or Novosibirsk.9 Beyond these four areas, the amount of interaction 

is very low indeed. See Figure 8. I I for a breakdown of the postings. 

This deficit is entirely predictable, given the centrist approach which the USSR gov

ernment used in managing almost all affairs. However, it is difficult to predict how weB 

the level of support will spread out from the traditional high-technology centers. 

91 have included cities very ncar to Moscow, such as Zclenograd, in the Moscow totals. 



Soviet City 
Moscow 
St. Petersburg 
Tallinn 
Novosibirsk 
U1yanovsk (Simbirsk) 
Nal'chik 
Khabarovsk 
Dubna 
Vilnius 
Yaroslavl 
Chelyabinsk 
Kamchatka 
Kostroma 
N.Novgorod 
Perm 

Unique Addresses 
Active From That City 

460 
45 
41 
28 
11 
8 
7 
5 
4 
2 
I 
I 
1 
I 
1 

Figure 8.11: Unique former USSR Correspondents, by City 
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8.8 Conclusions 

Soviet network users have turned to a natural resource to get support for networks 

and network applications: newsgroups, passed by the networks themselves. Significantly, 

they have initiated an entire Usenet hierarchy (re1com. *) in which most traffic is Cyrillic

encoded Russian. Although over half of the re1com. * hierarchy is devoted to commercial 

announcements and brokering, much of the rest is a peer-to-peer advice and support 

structure for computer systems and technologies. 

This development works for the absorption of networks in two ways: first, the net

works themselves are being used for general trading and support, which encourages 

interested parties to take part; secondly, the because support is available inexpensively, 

network managers and users have a greater chance of making effective use of telecommu

nications networks, thus increasing their potential for absorption. Although the re1com. * 
hierarchy isn't seeing heavy use yet, Soviet contributors are using it-and the English 

language traditional Usenet hierarchies, such as compo * 

An aggressively promoted set of conferences and trade shows, as well as a growing 

set of foreign and domestic suppliers of service and support, is helping to move use of 

computers and networks from a black art towards an ordinary business tool. 

An important trend in networking is the movement away from State-supported projects 

and organizations and into small joint ventures, cooperatives, and privatized and converted 

businesses. Many of the traditional research and implementation organizations which 

dealt with networks are ceding their roles as innovators to smaller and more mobile 

companies such as Dialogue and DEMOS. 

Unfortunately, though, much of the progress in this area is centered on the largest 

cities, such as Moscow, St. Petersburg, and Kiev. Organizations in the Soviet boondocks 
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are not likely to have strong support available. In cities where research institutes were 

located, some expertise will spill over into the commercial and private sectors. The 

networks themselves, because of their geographic independence, can also help in bringing 

support to smaller cities. Nevertheless, anyone East of Moscow is likely to be a second

class citizen for quite some time. 



Chapter 9 

Applications 
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Russian engineers had a proposal to build an HDTV network 
around Moscow in time for the 1992 Barcelona Olympic games. 

R. L. van Oostenbrugge of Philips and Oleg G. Nosov 
of the Russian All-union Research Institute for TV 

and Radio Broadcasting were talking about the proposal. 
van Oostenbrugge: "Wouldn't you need something more practical 

than HDTV in your country now? Like food?" 
Nosov: "No, no. You see, we are engineers. We don't care about 

food. We want HDTVs." 
- Electronic Engineering Times, 30-Dec-1991 

9.1 Introduction 

Computer networks are an example of an "enabling" technology. A network with no 

applications is completely useless; network applications without an underlying network 

equally so. As we saw in the fall of Akademset', a network with no reason to use it soon 

collapses. Primitive services of local area networks, such as storage and print sharing, 

do push installation of computer networks. The addition of electronic mail, distributed 
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applications, and resource and information sharing, however, is what pushes networks 

from "nice to have" into the realm of strategic and tactical information resources. 

Although the lack of network applications has retarded growth and acceptance of large 

computer networks in organizations world-wide, it has been especially acute in the Soviet 

Union. The lack of support for non-Roman alphabets (such as Cyrillic) is only now being 

addressed by major software and hardware manufacturers. True international versions of 

software have also been slow in coming, largely because of the English-centric nature of 

most software vendors. 

While the Soviets made enormous strides in ad-hoc "russification" of popular Western 

software packages, this focused on the most popular of the MS-DOS applications: word 

processors, spreadsheets, and database packages. In addition, the nature of these modi

fications made them fault-prone, non-standard (even across other russified applications), 

and kept the Soviets behind the most advanced functionality these applications had to 

offer. It had an additional down-side: channeling the Soviet market to a small number 

of localized applications, rather than opening up the entire world of personal computing 

to the growing user base. 

In this chapter, applications which would drive absorption and use of networks are 

discussed. These range from use of networks per se in the educational sector, to commer

cial applications such as database systems and banking. The complexities of Russification 

of applications are also covered. 
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9.2 ResearchlEducation 

The use of computer networks in education in the United States is widespread. The 

United States portion of the Internet forms between 70 and 80 percent of the entire 

world-wide Internet (see Figures 9.1 and 9.2). Educational sites represent 44% of the US 

number (although this has dropped in the last twelve months from roughly 48%).' With 

at least 370,000 hosts, the research and education groups are heavy users of the Internet. 

In the former Soviet republics, there is no strict division by existing computer com

munications networks into research/educational and commercial parts. Like many other 

countries, the Soviet networks, such as Releom, have divided up their network along 

geographic, rather than functional, lines. Since detailed descriptions of the institutions 

taking part in the networks are not available, it is not possible to divide the systems 

which are known to be connected to Soviet networks in the same way. However, there 

are known pockets of networking. For example, in January, 1993, the Internet domain 

name service listed approximately 80 systems at Moscow State University out of approx

imately 2000 in Moscow itself.2 Other scientific and research institutes are taking part 

in the networking. While educational networking in the former Soviet republics is not 

balanced in the same way as in the United States, some activity is taking place. 

Unfortunately, there is no good estimate available for the number of networks which 

are not connected to the outside world in educational institutions. As shown in Chapters 3 

and 4 (pre-1990 networking), the concept of educational networks and inter-institutional 

networking is well accepted in the Soviet environment. Clearly, there will be continued 

application for networks in the educational market, despite dissatisfaction with indigenous 

technologies. (Shliemin, 1992g) 

lIn preparing these figures, I have omitted the .US domain. Since there were only 480 .US hosts at the 
last ZONE census, this only represents a total difference of 0.04%. 

2Measurements taken over the period January 14-19, 1993 through the DNS itself. 
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.EDU .COM .GOV .MIL .ORG NET Total World 
Date hosts hosts hosts hosts hosts hosts hosts 
July, 1991 205648 143868 35569 25536 14747 1948 535000 
October, 1991 215488 161801 41123 21805 17393 8044 617000 
April, 1992 284500 217964 52900 39696 22410 4575 890000 
July, 1992 326630 277551 62584 33161 35896 7044 992000 
October, 1992 370716 304259 71529 60363 28328 12314 1136000 
January, 1993 410940 347486 79772 62327 31490 9986 1313000 

(Source: (Lottor, 1991a); (Lottor, 1991b); (Lottor, 1992a); (Lottor, 1992b); (Lottor, 1992c); (Lottor, 
1993); (Lottor, 1992d); (Ganatra, 1992)) 

Figure 9.1: Breakdown of US hosts on Internet, by Domain 

.EDU .COM .GOV .MIL .ORG NET US as % 
Date hosts hosts hosts hosts hosts hosts of World 
July, 1991 48% 34% 8% 6% 3% 0% 80% 
October, 1991 46% 35% 9% 5% 4% 2% 75% 
April, 1992 46% 35% 9% 6% 4% 1% 70% 
July, 1992 44% 37% 8% 4% 5% 1% 75% 
October, 1992 44% 36% 8% 7% 3% 1% 75% 
January, 1993 44% 37% 8% 7% 3% 1% 71% 

(Source: (Lottor, 1991a); (Lottor, 1991b); (Lottor, 1992a); (Lottor, 1992b); (Lottor, 1992c); (Lottor, 
1993); (Lottor. 1992d); (Ganatra, 1992» 

Figure 9.2: Percentages of US domains compared to total US on Internet 
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9.3 Databases 

Networks and databases often go hand in hand. By bringing data to the end user 

at reasonable cost, networks can make databases available to a large number of users. 

One of the early Soviet computer networks, Akademset', was used to distribute bibli

ographic database information. Soviet users have also made use of Western databases 

through their connections at VNIIPAS. In (Snyder, 1989a), the author provides a longer 

discussion of the use of databases in the Soviet Union, plans for databases in the Soviet 

"informatization" plans, and reports on access to foreign databases through VNIIPAS. As 

recently as February, 1992, the author had first-hand evidence of VNIIPAS being used 

as a gateway to foreign databases through their international X.25/x.75 connections (see 

(Snyder et aI., 1992b». 

9.3.1 Foreign access to Soviet Research Databases 

Western access to Soviet databases, such as the bibliographic ones maintained at the 

Institute for Scientific Information for the Social Sciences (INION), has existed since at 

leasi 1985 «Associated Press, 1985); (Anonymous, 1985b); (Han is, 1985». A science 

and technology database at the All-Union Institute for Scientific-Technical Information 

under GKNT and ANSSSR (VINITI) has also been used by Westerners, but with lesser 

success «Graham, 1986». Access has continued: Geipel reports in (Geipel et aI., 1989) 

watching a dial-in from Tucson, Arizona to the INION databases, and Choldin «Choldin, 

1991» had first-hand access in 1991. However, current access to INION and VINITI, at 

least, may be going away, as (Tereshchenko, 1991) describes the uncertain status of both 

organizations after the reorganization of the Soviet Academy of Sciences (ANSSSR). 

Eastern European nations have had better access through each of their own national 



Organization ID 
ICSTI 

VINITI 

VNTIC 

GBL 
INION 

GPNTB 

POISK 

JV DIALOG 

Services 
(International Center for Scientific Information) ten databases 
on science and technology 
(All-Union Institute for Scientific and Technical Information) 
fifty-four databases on science and technology 
(All-Union Center for Scientific and Technical Information) 
four databases on science and technology, including reports, 
dissertations, and software 
(Lenin Library) five databases, culturally oriented 
(Institute for Information on Social Sciences) fourteen 
databases on sociology, history, and the humanities 
(State Public Library for Science and Technology) eight databases 
on books, serials, software, "gray" literature 
(Patents Institute VNIIPI) six databases on inventions in 
science and technology 
(Joint Venture Dialog) four full-text databases on politics 
and economics 

(Source: (Klotzbticher, 1992)) 

Figure 9.3: Databases available through IASnet 
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database centers and the IASNET network which linked them together.3 (Schoefelder, 

1988) lists seven different Soviet database operators (VINITI, INION, GPNTB, "POISK," 

and TVTAN) as well as two foreign ones (ZINTI and IZWTI), with 95 databases available 

to users from the German Democratic Republic. More recently, (Klotzbiicher, 1992) listed 

databases available through lAS net (shown in Figure 9.3). 

9.3.2 Soviet Commercial Databases 

The new market environment in the former Soviet republics has created additional 

customers for new types of databases. In (Shliemin, 1992h), the "Alex" detective agency 

plans to create a database on business information, sort of a Soviet Better Business Bureau 

and TRW Credit Agency all rolled into one: 

In Omsk, about 3,000 cases of unfair deals have been registered. Our 
database concentrates on such information. If a businessman uses infor-

3IASnet is described fully in Chapter 6 (Infrastructure). 



mation, he can find out everything about his partner: is he honest or not, 
if he has enough credit, can pay in time, has ever lied to his partners, etc. 
(Shliemin, 1992h) 
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A number of firms in the former Soviet republics are both offering database services 

over the growing internal networks, and are using the networks to get access to databases. 

For example, (Nikiforov, 1992) and (Newsbytes0624, 1992) report that the St. Petersburg 

firm PIRS, Ltd., began providing database access on June 24, 1992 to over 40 clients via 

FAX, telephone, and network connections. They currently offer 9 databases: 

1. Digest of advertisements appearing in Moscow periodicals, commercial offers of 

Russian firms (> 20,000 records); 

2. State-owned enterprises of Russia including both demographic and production in

formation (approximately 70,000 records); 

3. Digest of advertisements appearing in St.Petersburg periodicals, and related com

mercial offers (> 17,000 records); 

4. Other commercial offers, beginning in May, 1992 (> 2,500 records per month); 

5. Agricultural enterprises of St. Petersburg and Northwest Russia including demo

graphic and production information; 

6. Private and state-owned enterprises of St. Petersburg and Northwest Russia, in

cluding joint ventures. (> 32,000 records); 

7. Recent Russian legislation; 

8. Reference information: telephone codes, hotels, restaurants, plane and train sched-

ules; and 
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9. Structure of government in St. Petersburg, including names and telephone numbers 

of city officials. (Nikiforov, 1992) 

Russica4 offers database services to both foreign and domestic clients (although do

mestic users get a 60% discount) and advertises a wide-ranging client list, including New 

York Times, London Financial Times, Newsweek, Economist, Coca-Cola, DeBeers, and 

others. (Trubnikova, 1992) Their databases include: 

1. Russian Press Digest (Daydzhest pressy Rossii i stran SNG) in English, updated 

three times a day, containing more than 20 megabytes of information; 

2. BizEkon Daily Report (Daydzhest economicheskikh publikatsiy Rossii i stran SNG) 

in English, updated daily, containing morc than 5 megabytes of information; 

3. BizEkon Review (Daydzhest analiticheskikh statey, 0publikovannykh v spetsial

izirovannykh zhurnalakh po voprosam ekonomiki, sotsiologii i t.d.) in English, 

updated monthly, containing more than 0.5 megabytes of information; 

4. Who is Who in the CIS (Kto est kto v SNG, Biografiya izvestnykh lyudey), in 

Russian and English, updated weekly, containing about 1.5 megabytes of informa

tion; 

5. VizEkon Directory (Spravochnik predpriyatiy Rossii i stran SNG - proizvoditeley 

eksportnoy produktsii i uslug) in Russian and English, updated weekly, containing 

12,000 items; 

6. RusLegisline (Yuridicheskaya informatsiya dlya praktikov: zakonodatelnye akty i 

kommentarii k nim) in Russian and English, updated weekly, containing 8 megabytes 

of information (more than 300 documents); 

4Contact telephone number +7 095 932 5610 or FAX 932 6300. 
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7. Gas and Oil Survey (Neft i gaz: obzor) in English, updated two times per month, 

containing 2 megabytes; 

8. Library of Stock Exchange Information (Biblioteka Fondovoy informatsii) in Rus

sian, updated when information is received from the stock exchanges, containing 

about 1.5 megabytes of information; and 

9. Moscow News (Elektronnaya gazeta Moskovskiye novosti) in Russian and En

glish, updated weekly, 24 hours before going to press, containing 2 megabytes of 

information in Russian and 5 megabytes of information in English.(Trubnikova, 

1992) 

IBIT (International Bureau of Information and Telecommunications) demonstrated a 

collection of over 100 databases in August, I 992.(Newsbytes0804, 1992) These databases 

cover the addresses industrial and agricultural companies; companies selling and buying 

from abroad; foreign companies operating in the country; the financial and trading insti

tutions; scientific companies and research institutes; two "who's who" databases; adver

tising materials that have been scanned and typed into a computer database; statistical 

data; high-tech materials and technologies on offer; plus a selection of legal documents. 

IBIT also advertises several rare databases, with topics ranging from man-made disasters 

and radiation impact to Russian kings' genealogy. Pricing for the databases is listed as 

" ... in the range of 2,000 to 10,000 rubles (US$ ISO to US$ 750)." IBIT is located in 

the Almaz building at the Soviet space defense research center.5 

Some of these database efforts are very imaginative and impressive. In February, 

1993, the "VSC" organization out of Alma-Ata sent a mass mailing to every single 

domain administrator on the Internet asking for a full list of system users, electronic mail 

addresses, and local news groups. (Stytsenko, 1992) 

5Hours are given as 10 AM to 6 PM daily; phone +7095 1585665; FAX: +70952302819. 
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Other examples of database services being offered by Soviet corporations include 

LIGA's four commercial databases (legislation, business directory, commercial banking, 

stock exchanges) available locally and through VNIIPAS (Broedel, 1992a); Moscow 

Information Company's databases (city management, current regulations, housing, land 

use, legal entities) (St.P'burgNews920629, 1992); the Volgograd State Scientific Research 

and Planning Institute of the Petroleum Industry'S bibliographic database (Anonymous, 

1992d); the All-Union Scientific-Research Institute for Problems of Machine Building's 

(VNIIPM) central database for machine building production (TSBNDPM) (Anonymous, 

1992a) and VEBRA's advertiser-populated radio, television, and on-line information ser

vices (Shliemin, 1992j). 

This report itself is the evidence of the success and usefulness of such ventures: in 

the author's research, use was made of the Blitz Information Service, a St. Petersburg 

company specializing in research and database information retrieval. All transactions with 

Blitz (except for payment) were carried out using international computer networks. Blitz 

developed their own databases on papers and documents stored in the Russian Central 

State Historical Archive6 and on ecological and environmental information on the Gulf 

of Finland (Baltic Sea) and Neva river (which runs through St. Petersburg). (Zur, 1992c) 

Blitz itself makes heavy use of their own Novell network (five users), as well as external 

connections to the Internet, Releom, and a network local to Northwest Russia, TECOS. 

(Zur, 1992b) A service popular with foreign readers (and used as a source several places 

in this report), the St. Petersburg News, also makes use of networks for information 

exchange with both domestic and foreign databases using Releom, Sovam Teleport, and 

Geonet networks. (Elena, 1992) 

6Located in St. Petersburg, the Russian Central State Historical Archive contains the state archives 
about the Russian empire dating before 1917. 
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9.4 EDI 

EDI, electronic data interchange, is a series of standards and procedures for orga

nizations to share business documents. EDIFACT (Electronic Data Interchange for Ad

ministration, Commerce, and Transport), published by the United Nations Economic 

Commission of Europe in 1988, has been widely accepted ·as a de Jacto EDI standard in 

the international community.7 While the EDI standard defines the structure of an elec

tronic interchange document, it is up to the communications networks to actually transfer 

the documents. The SWIFf (Society for Worldwide Interbank Financial Telecommuni

cations) network is an example of a community of trading partners who use EDI;8 others 

include the lATA (International Air Transport Association), AIAG (Automobile Industry 

Action Group) and CCC (Customs Coordinating Committee). EDI is becoming a widely 

used tool to increase productivity, reduce paperwork, reduce standing inventory, and help 

implement just-in-time (JIT) manufacturing techniques. (ISO, 1988); (CCITT, 1992a); 

(CCITT, 1992c); (Tang and Scoggins, 1992) 

In 1991, the British computer manufacturer ICL International Computers Limited 

reported on a $2 M deal to provide EDI software to the Association of Information and 

Automated Data Processing (INFORMVES) of the Soviet Ministry of Foreign Economic 

Relations (MFERUSSR). The Association cited 27,000 Soviet firms that are registered to 

conduct foreign trade, and predicted that the EDI network they are building will service 

both domestic and international trade. 

As of early 1993, this network had not yet begun trading outside of the former Soviet 

republics.(Viskowsky, 1993) 

71S0 TCl54 (Trade and Commerce) published two ISO standards, ISO 9735 and ISO 7372, which 
concern EDI. EDI over the CCITT X.400 MHS is described in CCITT Recommendations X.435 and 
F.435. In the United States, EDI standardization is coordinated by ANSI committee X12. 

8 Additional information about the use of SWIFT in the former Soviet republics is on page 442. 
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9.5 MAP/fOP 

One of the most celebrated standardization efforts in the last decade is in manufac-

turing communications between plant floor computers and manufacturing devices. The 

early work at General Motors, as part of the MAP (Manufacturing Automation Profile) 

and TOP (Technical Office Profile) task force effort, produced a set of profiles of ex

isting standards to be used in manufacturing and office environments. MAP and TOP, 

though, did not confine themselves entirely to making profiles; they ended up finding 

holes in the international standards and building their one. For example, MMS, Manu

facturing Message Specification (MMS), which is one of the largest and most complex 

application protocol standards. 9 MMS specifies how messages are assembled and sent 

using a client/server environment. MMS' complexity is partially due to the various tra

ditional technologies that MMS supplements, and also due to the wide variety of factory 

floor devices available. Companion standards also contribute to the extensive scope and 

magnitude of MMS. 

Because of its extensive manufacturing plant, it is reasonable to expect Soviet activity 

in this area. Early citations are common: in the 12th Five Year Plan (Shkabardnya, 1987), 

when the Soviets first asked for membership in the MAPffOP Steering Group (Anony

mous, 1988a), and in a textbook on MAPffOP networks (Gornostayev and Drozhzhinov, 

1988). 

Work in the former Soviet republics has continued. The International Center for Infor

mation Processing and Electronics (lNTEREVM), the Institute of Problems of Cybernet

ics of the Academy of Sciences (lPKAN), and the Kurchatov Institute of Atomic Energy 

(lAE, sometimes KIAE) are Russian organizations that have had a continued strong pres-

9The MMS service definition and protocol specification are given in ISO 9506. (ISO, 1987); (ISO, 
1989) 
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ence in MAPffOP (Wolcott, 1990b); (InterEVM, 1990); (Anonymous, 1991c). The work 

of the IAE and INTEREVM was financed by the State Committee for Computer Technol

ogy and Informatics (GKVTI). In his analysis of the work done at INTEREVM, Wolcott 

noted that they are projecting billions of rubles of income from this project, and feel 

that it will be one of their most profitable ventures. (Wolcott, 1989b) It is also reported 

that the Institute for Cybernetics of the Estonian Academy of Sciences (IKANESSR) in 

Tallinn has been involved in MAPffOP and the MMS standard, and that one of their 

researchers has formed a joint venture in the area. (Pechenkin et aI., 1990); (Wolcott, 

1989b) 

9.6 National Public Transport-Trains and Planes 

The Sirena network was one of the first civilian nationwide networks in the Soviet 

Union.1O Aeroflot (AEROFLOT), the Soviet airline, was also the largest airline in the 

world-in 1990, Aeroflot carried over 200 million passengers, almost three times as many 

as its nearest competitor, United (with 70 million). Although Aeroflot has been divided 

amongst the former Soviet republics, there is still a very strong need for a computer 

network to support civil aviation and air transport. 

As part of its reconstruction of the air transport system, the Department of Air 

Transportll has contracted for the creation of Sirena-3, to come on-line beginning in 

1993, with final installation to be completed in 1996. (Anonymous, 1991 f); (Interflo, 

1991 i); (St.P'burgNews920629, 1992); (Shliemin, 1 992f); (Shliemin, 1992a); (Rifkin, 

IOSirena is discussed in much greater detail in Chapters 3 and 4 (Absorption before 1990). NPO Impuis 
has taken credit for putting together the original SIRENA, originally based on Soviet M-3000 systems, 
then SM-2Ms, and finally Soviet PS-IOOI systems. (Wolcott, 1991); (Wolcott, 1990a); (Rakitin, 1991); 
(Pertsovskiy and B utov, 1991) 

II This doesn't look like a Soviet organization name, but this is how it appears in the referenced materials. 
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1992) International Technological Corporation, a joint venture which includes foreign 

partners International Business Machines (mM) and American Airlines (AA), will in

stall a system to handle 250 million passengers, 3 to 5 million tons of cargo, and 700 

transactions per second from 40,000 on-line terminals in 300 cities. With five computer 

centers-Moscow, Ekaterinburg, Novosibirsk, Kiev, and Alma-Ata, mM is expected to 

open a hardware manufacturing facility in Russia to handle the project and its estimated 

$150,000,000 and R3,000,000,000 cost. 

Sirena has even greater ambitions once its network is assembled: it has announced 

that it will offer a service called "Sirena-Sirius" on top of the Sirena network for secure 

(digital signature security) inter-bank communications. (Newsbytes0729, 1992c) 

Although the author has not seen any information indicating that the Express net

work for train reservation and ticketing will be replaced, it is a current and very active 

application making use of a nationwide data communications network. 

9.7 Money/Banking 

One of the oldest applications for computer networking technology is the financial 

service industry. Long a bastion for mM mainframes and SNA-style terminal networks, 

financial service organizations such as savings and loans, banks, and insurance companies 

have been early adopters of networking technology. That this takes place given the often 

conservative nature of the industry is sure testament to the value the network provides to 

the business. 

In the former Soviet republics, banks with multiple branches are sure candidates to 

incorporate communications networks. As the monetary system in the former Soviet 
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republics continues to be rocked with high inflation rates, large movements of currency 

in and out of the country, and a very volatile ruble, instant access to financial information 

for any financial institution is not just competitive; it is vital to keeping a business alive. 

The Soviet Union installed several banking networks before 1990, as discussed in 

Chapters 3 and 4 (Absorption before 1990). Soviet and foreign firms are continuing 

to install equipment to service these growing networks. (Zur, 1992f); (Newsbytes 1220, 

1991a); (Giglavyi and Tchashchin, 1992b) New financial service products beyond sim

ple banking networks-dependent on computer systems and networks-are also being 

introduced: 

• A joint venture between the Magnitogorsk metallurgical plant and WTLlBLC In

ternational (US) is installing credit card processing terminals in retail outlets in 

Magnitogorsk. A pilot of 100,000 users began in late 1992, with plans for expan

sion to the entire city if the pilot goes well.(St.P'burgNews92060 1, 1992) 

• A credit card system called "SPACARD" was installed in St. Petersburg in 

early 1992. This was advertised as the first in Russia, a project of LEK Corp. 

(St.P'burgNews920716, 1992) 

• Vostok Bank (discussed in greater detail below) will be offering credit card and 

automated teller machine services in cities across the Russian Federation. (Meystel, 

1992) 

• Four insurance companies have announced plans to create a networked joint infor

mation system to prevent insurance claims fraud. AstroVAX, ASKO, Progress, and 

Stinvest hope to match claims to fight what is claimed to be a widespread prac

tice of a client claiming the same accident across multiple insurance companies. 

(Newsbytes 1112, 1992b) 
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• The add-on network to Sirena, mentioned above. (Newsbytes0729, 1992c) 

Financial services organizations are also working with former military/state enter

prises as part of the massive conversion effort. Seven-thousand customer Vostok Bank, 

headquartered in Ufa (a city in the Ural mountains 800 miles East of Moscow), has 

installed Bull (FR) Unix servers, personal computers, and automated teller machines to 

handle their thirty branches. They have also bought a share of (and are using the services 

of) an un-named organization formed by the military industrial organizations engaged in 

providing telecommunications services using the former Soviet military satellite network. 

Communications processors used in the satellite network will be of indigenous design 

and construction. The network will link TCP/IP Ethernet LANs. (Meystel, 1992) 

The KGB, which has a share in the private communications network ISTOK (not 

to be confused with ISTOK-K, which is the part of ISTOK which has already been 

commercialized), is reportedly working with the National Bank of Byelorussia on a 

system called "Telebank," designed to link banks in Byelorussia, Russia, Ukraine, and 

India, partially using ISTOK lines. (Shliemin, 1992h) 

The SWIFT (Society for Worldwide Interbank Financial Telecommunication) network 

SWIFT-II is a frame-relay based network which is replacing the original SWIFT packet

switched banking network. 12 SWIFT currently services 3,700 institutions in 83 countries, 

with over 1.5 million messages per day.(Blankenhorn, 1992m) 

In March, 1992, SWIFT announced plans to upgrade their connections to Russia by 

placing a node in Moscow. Previous connections had been through leased lines to Western 

Europe. Working with the Sov Am Teleport as their Western link and point of presence, 

SWIFT has connected a total of four (out of eleven) Russian SWIFT members; the re-

12SWIFT-ll is based on a network of 75 Northern Telecom DPN-\ 00 packet switching nodes with 4,750 
ports. 
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maining seven were scheduled to be connected in December, 1992. The eleven Russian 

SWIFf member banks are: VneshEconomBank, International Investment bank, Moscow 

International Bank, Incombank, Avtovazbank, Kuzbasssocbank, Dialogue bank, Russian 

Vneshtorgbank, Tokobank, Menatep, and the Russian business bank. No SWIFf connec

tions currently exist to other former Soviet republics. SWIFf has been working in the 

Soviet Union since 1986, and connected VneshEconomBank in 1989. (Newsbytes0422, 

1992); (Newsbytes0304, 1992) 

908 Local Area Networks 

In the world of MS-DOS personal computers, the term "LAN" is nearly synonymous 

with Novell's Netware, self-classified as a "network operating system." Netware is pri

marily a software product which allows multiple MS-DOS personal computers to share 

disk and printer resources. In early versions of Netware, one system was designated a 

server. Disks on the server could be accessed by client systems transparently (i.e., the 

disk on the server would appear to the client to be a local device, with the same semantics, 

accessibility, etc.). Similarly, client systems could queue print jobs to the server much in 

the same way that they would access local printers. Later versions of Netware (marketed 

under the name "Netware Lite") removed the requirement for a server system and allowed 

systems running the software to access each other's disks and printers. While the use of 

the terms is somewhat loose, Novell claims to have both client-server and peer-to-peer 

network products. 

Novell is the dominant supplier, in Europe, Japan, and in the United States. Estimates 

of their market share range from a low of 50% «Howard, 1992», through 66% «Sanders, 

1 992);(Rifkin, 1991);(Carr, 1991» to a high of 70% «Reddy, 1992); (Hall, 1992». With 
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sales of over 400,000 licenses in 1992 alone, there are over 1,000,000 Novell Netware 

networks legally operating «Miles, 1992»-and that's just the Novell portion of an 

estimated $2.5 billion market. Why so many? Networks of personal computers offer 

many features: 

• System management and configuration control is simplified when applications are 

stored once on a server disk rather than scattered over multiple systems. 

• Data sharing is simplified when users can store information on the server disks. 

• Layered group applications, such as electronic mail, operate more reliably and 

flexibly when a server is available to manage document transfer. 

• Data reliability can be enhanced with a centralized backup scheme and an uninter

ruptable power supply (UPS). 

• Access to resources such as printers and modems through a server is more econom

ical and manageable than if these resources need to be replicated or if end users 

need to physically move to make use of them. 

• Total hardware costs can be reduced by putting little or no local storage on client 

systems and depending on the server for most disk capacity. 

In the environment of the former Soviet republics, McHenry suggests two additional 

factors which may make networks of personal computers even more attractive:(McHenry, 

I 992a) 

• The former Soviet republics have very few workstations, minicomputers, and main

frames. Personal computer networks can be used in many environments to fill the 

applicatiOl. market served by those systems. Just as many organizations in the 
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United States are "downsizing" (or "rightsizing," which is the current politically 

correct term) to personal computer networks, McHenry suggests that Soviet orga

nizations can use these same network technologies to avoid having to "upsize" in 

the first place. 

• Although there are intellectual property laws in the former Soviet republics now, 

the mindset which suggests that stolen software is perfectly good for real business 

applications remains.(Weisband and Goodman, 1993) With that mindset, and the 

widespread availability of Novell Netware (and other personal computer network 

products) for the cost of floppy disks, some of the economics against using this 

software evaporate. 

McHenry, in (McHenry, 1992d), reports on a paper presented by Svirin at the 2nd 

Russian Forum on Electronic Communications, held at the Academy of the National 

Economy in Moscow, June 21-26, 1992. \3 This paper represents one of the first surveys 

of LAN technology and use in commercial enterprises in the Russian Federation. A 

second version of Svirin's paper was published in ComputerWorld Moscow which has 

slightly different data in it. 14 

In these papers, Svirin presents information on domestic personal computer LAN 

equipment suppliers (see Figures 9.6 and 9.7), estimates the total number of personal 

computer LAN adapters sold through 1991 (see Figures 9.4 and 9.5), lists 14 suppliers of 

foreign Ethernet LAN cards for personal computers, and follows the prices of personal 

computer network adapters in Moscow over a 16-month period (see Figure 9.9). Svirin 

also presents the results of a survey showing the number of stations on each LAN (see 

Figure 9.8). 

13Mikhail Svirin, "The Market for LAN Equipment-the Non-State Sector." 
14Mikhail Svirin. "Russian Information Technology Market: Who, What, Where, and at What Price?" 

ComputerWorld Moscow. 4 (1992) 1.10-12. 
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From this information, McHenry extrapolates that the total number of personal com

puter LAN installations in the former Soviet republics was 20,000 in early 1992. Fig

ure 9.10 (from (McHenry, 1992d» is based on the belief that Svirin's numbers are 

accurate 15 , and that Moscow represents 60% of the LAN market in the former Soviet 

republics. (McHenry, 1992b) Figure 9.11 is a different version of McHenry's table. In 

this case, I have adjusted the number of firms according to the more recent Comput

erWorld Moscow article, and have used a figure of 40,000 LAN adapters in-use. This 

figure comes from a total sales of 20,000 in 1992 (based on higher prices and a weak 

ruble), retirement of 90% of of non-Ethernet and non-Arcnet gear, retirement of 25% 

of Arcnet gear, and an annual failure rate of 0.1 % for Ethernet and Arcnet adapters 

(base year 1990). (Tronin, 1992) These are very conservative figures, and are designed 

to under-estimate the total number of LAN installations, as a contrast with McHenry's 

data. Given Figure 9.11 and McHenry's other base assumptions, the minimum number 

of LAN installations in the former Soviet republics would be 12,000 in 1993. 

While 12,000 to 20,000 local area networks does not compare to the estimated 400,000 

licensed Netware installations, worldwide, it nevertheless represents strong evidence of 

the use of personal computer local area network software and the associated applications. 

As discussed in Chapters 3 and 4 (Absorption prior to 1990), the Soviets have had a 

long history of building local area networks to better leverage slow and scarce hardware. 

Although Svirin bemoans the situation for domestic LAN hardware producers, suggesting 

that no one will buy these products at any price, the picture for use of LANs is itself 

quite bright. These data serve to show that the Soviet experience in local area networks 

was valuable, and that use of LAN technology has a strong head start. 

15McHenry was reporting from a major telecommunications conference in Moscow in early 1992, and 
based his conclusions not only on Svirin's data, but also on information given him at the conference. 
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pre-1990 1990 1991 
Adapter type sales sales sales 
Arcnet (8116 bit) ? 4,450 10,547 
Ethernet (8116 bit) 1,800 3,000 13,212 
Others 3,200 3,100 1,800 
Totals 5,000 (?) 10,550 25,559 

(Note: "Others" includes Token Ring (mostly 4Mb), I Mb twisted pair (known widely in the USSR as 
"D-Link," whether from that vendor or not) and serial/parallel port technologies. Source: Svirin, via 
(McHenry, 1992d); (McHenry, 1992b); (McHenry, 1992a» 

Figure 9.4: Network Adapter Sales in Moscow 

Producer Firm 
Compex 
DatexlD-Link 
IMC 
Gateway 
Others 
Totals 

Volume of Sales, Units I 
1990 1991 
1,700 10,852 
3,800 5,987 

300 890 
800 2,840 

3,600 2,435 
10,200 23,004 

(Source: Svirin, via (McHenry, 1992d), confirmed by ComputerWorid Moscow version; (McHenry, 
1992b); (McHenry, 1992a» 

Figure 9.5: Sales in Moscow of Network Adapters of Various Firms 
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Organization! Speed Media Compatible Cost 
Producer Product (Mbps) Interface Access with Software (in 000 R) 

Neyron-T 1.6 Neyron Ring ? NB II 
Abiko (Small SputNik \0 bus CSMNCD Ethernet NW 16.5+ 
Scientific Enl.) GNOM-1.20 I bus CSMNCD PC-NET NW.NB 8 
Avtomatika Ethernet \0 bus CSMNCD Ethernet NW.NB 17 
Akant (Small ANet .115 EIA-232 Ring NB 4 
enterprise) FastNet 5 bus TB NB \0 
Apeks (Small Akkord 1.2 bus. CSMNCD NW.NB. 5.5 
enterprise) 1840 LS 
Al'ter (Scientific Uller-Ring .115 EIA-232 Ring own 20 
Production Center) (32 station) 
Al'kor (Small Inter- AIiNet-2.5 2.5 bus TB Arcnet NW 12.5 
branch Enterprise) 
(SI. Petersburg) 
AI'fa (Tver) Trans-Net bus CSMNCD TransNet RPTI 
BIS Ltd. (Donetsk) BISNET 1.0\ .115 EIA-232 CSMA[lCD] own 
Verter (Scientific MC-NET I bus. Multiplex NW 7.8 
Production Association) 1840 
Institute of Atomic NazNET bus. CSMNCD PC-Net NW.NB. 9 
Energy 1840 LS 
lzotron (Small Enl.) Series IAR transceivers TB 12" 
IPE (Special Design Fiber-optic transceivers for 8.5 
Burean) token ring and Ethernet 
KK (Special Design Ethernet \0 bus CSMNCD Ethernet NW 
Bureau) (SI. Petersburg) 

Figure 9.6: Domestic LAN Equipment Suppliers (part 1) 



Organization! Speed Media 
Producer Product (Mbps) Interface Access 
Konoko Ltd. EasyBOX .115 EIA-232 CSMAlCD 

BOXnetll I bus TB (box) 
BOXnetl2 2 bus TB (box) 

LCom (Small Lana-I bus, CSMA[/CD] 
Enterprise) 1840 
(Chelyabinsk) Lana-2 4 bus, CSMA[/CD] 

1840 
Mikon (Small M-Net .5 bus, Ring 
Interbranch Ent.) 1840 
(Novosibirsk) M-Net 10 I bus Ring 
SEKRET-7 (Small NET-7 .115 EIA-232 CSMA[lCD] 
Enterprise) (?) 1.2 bus Multiplex 
SIM' Simb-Net I bus 
Softnet (Tver') Tvertsa-3 .038 bus SDLC 

(Notes: Except where noted, prices do not include value added tax (VAT) 
t- final price; no VAT collected from enterprise 
j:- planned price 

Compatible 
with 

- including VAT. Source: Svirin, via (McHenry, 1992d); (McHenry, 1992b); (McHenry, 1992a)) 

Abbreviations used: 
NW NetWare NB NetBios 
LS LANSman TB Token Bus (Arcnet) 
Multiplex Polling Ring Token Ring 

Software 
NW,NB, 
LS 
NW,NB 
NW,NB 
NW 

NW 

NW,LS 

NW 
own 
NB 
own 
own 

Figure 9.7: Domestic LAN Equipment Suppliers (part 2) 
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Cost 
(in 000 R) 

5 

10 
14 

8.9t 

12.5t 

4.2 

10 
1.8 

7 



Number of Stations 
1-4 
5-10 
11-15 
16-32 
33-60 
61-100 
more than 100 
Total 

Organizations 
(McHenry) 

35 
29 
7 
9 
2 
2 
1 

85 

Organizations 
(ComputerWorld) 

24 
29 
5 
9 
2 
2 
1 

72 

450 

(Note: Numbers are slightly different for different versions of the same article; see text for a discussion. 
Sources: ComputerWorld Moscow, McHenry) 

Figure 9.8: Distribution of Network Hardware Among Organizations 
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Arcnet Ethernet Domestic 
Date (2.5 Mbps) (10 Mbps) (.8-1.2 Mbps) 
2/91 5.6-9.0 11.0-13.5 3.8 
3/91 4.0-7.0 9.0-12.0 3.8 
4/91 7.5-11.0 14.5-18.0 4.5 
5/91 6.0-10.5 12.5-17.0 3.8 
6/91 5.0-9.5 11.0-16.0 ? 
7/91 6.0-8.5 10.0-15.0 ? 
8/91 5.0-8.0 9.0-15.0 3.0 
9/91 4.5-8.5 6.0-13.0 2.8 

10/91 4.2-6.5 7.8-11.0 3.0 
11191 7.5-11.0 14.0-19.0 5.0 
12/91 11.0-15.0 20.0-25.0 7.0 
1/92 13.0-19.0 25.5-35.0 8.5 
2/92 14.0-19.0 27.0-39.0 10.0 
3/92 11.5-17.5 21.0-27.5 8.7 
4/92 8.3-12.0 20.0-26.5 ? 

(Note: All figures given in thousands of rubles, not adjusted for inflatioll. Prices do not include value 
added tax (VAT) of 28%. This schedule gives average prices for Moscow only. Source: Svirin via 
(McHenry, 1992d); (McHenry, 1992b); (McHenry, 1992a» 

Figure 9.9: Schedule of Changes in Price for Network Adapters 
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Stations No. of Avg. Stns. No.ofLANS Estimated No. 
in LAN Respondents Percentage nn-LAN of Ginn Size of LANs 
1-4 35 41.18% 2.5 24,706 9,882 
5-10 29 34.12% 7.5 20,471 2,729 
11-15 7 8.24% 13.0 4,941 380 
16-32 9 10.59% 24.0 6,353 265 
33-60 2 2.35% 46.5 141 230 
61-100 2 2.35% 80.5 141 218 
>100 1 1.18% 110.0 706 6 
Total 85 13,311 

(Notes: The number of stations in LANs is based on a total of 60,000 adapters. The average number of 
stations is taken as the arithmetic mean of the first column, except in the case of "> 100," in which case 
110 was used arbitrarily. Source: (McHenry, 1992d); (McHenry, 1992b); (McHenry, 1992a» 

Figure 9.10: Estimated Number of LANs, Moscow (McHenry) 

Stations No. of Avg. Stns. No.ofLANS Estimated No. 
in LAN Respondents Percentage in LAN of Given Size of LANs 
1-4 24 33.33% 3.0 13,666 4,556 
5-10 29 40.28% 7.5 16,513 2,202 
11-15 5 6.94% 13.0 2,847 219 
16-32 9 12.50% 24.0 5,125 214 
33-60 2 2.78% 46.5 1,138 24 
61-100 2 2.78% 80.5 1,138 14 
>100 1 1.39% 110.0 569 5 
Total 72 7,234 

(Notes: The number of stations in LANs is based on a total of 41,000 adapters. The average number of 
stations is taken as the arithmetic mean of the first column, except for the first value, which has been 
estimated at 3 stations (instead of 2.5) and the final value, which has been taken as 110 arbitrarily. Data: 
Svirin via (McHenry, 1992d); (McHenry, 1992b); (McHenry, 1992a); (Tronin, 1992» 

Figure 9.11: Estimated Number of LANs, Moscow (Snyder) 



453 

9.9 Miscellaneous Applications 

This section has surveyed a variety of applications which are seeing wide use in the 

former Soviet republics. Some additional, smaller, applications are worth mentioning as 

well. 

Broedel reports on a "southern window of Russia" being created with a free trade 

zone in the Kuban Region.(Broedel, 1992c) Of particular interest in this announcement is 

the acknowledgment of the importance of information networks in a free trade region, and 

the subsequent establishment of a "Regional Information and Communication System" 

(RICS).16 

Another application for computer networks which has become quite popular already is 

the solicitation of Western contacts, both for employment and commerce. The E-EUROPE 

Eastern European Business discussion list sees moderate traffic in Westerners seeking 

information about opportunities in the former Soviet republics, as well as messages from 

Soviets about products and services to sell. The well-publicized alliance between Sun 

Microsystems and Boris Babayan's supercomputer research group takes this a second 

step: Babayan's group in Russia makes use of the communications networks in place 

to keep in touch with Sun Microsystems in the United States. (Newsfront, 1992); (Taft, 

1992); (Johnson, 1992); (Wilson and Mokhoff, 1992); (Markoff, 1992) 

Television, always a popular technology, is spurring demand for communications 

services and infrastructure. Cable television networks based on fiber optics have been 

installed in Moscow, St. Petersburg, and Novgorod.(Lawton, 1992a) It is reasonable to 

expect that the normal demand for cable television services will drive additional net

work installations in many cities. These networks usually can be used for data-based 

16The structure of RICS is discussed in Chapter 6 (Infrastructure). 
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information services too. 

Public revenue collection-less politely, taxes-requires high levels of information 

processing technology. Most contemporary systems also use inter-city networks for in

formation sharing and administration. In December, 1992, Pick Systems announced that 

it had won a contract to supply 350 multi-user tax data processing systems for use in 

Moscow during calendar 1993. (Newsbytes 1203, 1992) In this network, every Moscow 

regional tax administration will get a computer system and software to track private and 

commercial tax information. 17 

The Russian State Pension Fund, which handles all state pensions, has contracted 

with IBM to replace its existing computer system. IBM will be building a small network 

of AS/400 computers at the Fund's Moscow offices, linked to personal computers in local 

branches. (Shliemin, I 992c) 

A Kaliningrad company, Baltic Information Networks (BaltlS), began distribution 

of "Far West," a daily electronic newspaper, over the Releom network, in May. "Far 

West" (in Russian/Cyrillic) is reported to run between 200K and 400K each day, with 

local news concerning developments in the Kaliningrad (formerly Koenigsberg) region. 

(Newsbytes0522, 1992a) 

9.10 CyrilliclRussification 

A retarding factor which can be significant in the acceptance of computer systems 

and networks, particularly international ones, is the Russian language and character set 

barrier. Russian may have had wide availability in the countries of the former East Bloc, 

17Pick attributed its success in attracting this deal to their creation of a wholly-owned subsidiary in 
Moscow, which employs 50 Soviets. 
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but its use outside of that environment is very low. Meanwhile, the lingua franca of 

the international computer networks is English, which, admittedly, is a popular second 

language for Soviets. An additional confounding element is Cyrillic. Although computer 

hardware and software manufacturers have been eager to add variants on Latin alphabets 

to their systems, and even to support multi-byte encodings for Asian character sets, very 

little native support for Cyrillic is available. 

The term "russification" is used among Soviet programmers to describe the process of 

adapting software to use the Cyrillic character set and give Russian-language messages. 

Russification started very naturally as Soviets began to adapt stolen (and purchased) West-

ern mainframe and personal computer software for local users. In some environments, 

such as MS-DOS, a Russian language user can work very comfortably and never had to 

use English. However, because Russification has proceeded from both the Soviet and the 

Western side, there is little standardization. For example, International Business Machines 

(IBM), Apple, and Microsoft all have different symbol tables for Cyrillic characters. IS 

(Ageyev, 1990); (LaPasha, 1990); (Davis, 1992) More importantly, in the network world, 

is that standard electronic mail guarantees a 7-bit data path. Although UUCP mail traffic 

(such as used in the Releom network) will preserve 8-bit characters 19, Internet electronic 

mail will have the high bit (bit 8) stripped from all characters,20 resulting in a 7-bit data 

path only. (Crocker, 1982); (Postel, 1982) 

The ASCII table21 is a 7-bit table-characters are defined for values from 00 (NULL) 

180ne of the chief differences between Apple's and Microsoft's solutions is that Microsoft's code page 
includes the Ukrainian hard 'g,' a character proscribed by Stalin but now coming back into use in the 
Ukraine. 

19Under many circumstances, although with the proliferation of amateur UUCP programmers, this also 
has been known to fail. 

2o"When the transport service provides an 8-bit byte (octet) transmission channel, each 7-bit character 
is transmitted right justified in an octet with the high order bit cleared to zero." (Postel, 1982) 

21There is an ISO standard which replaces the American Standard Code for Information Interchange 
table, but ASCII is the best term here. (ISO, 1991 a) 
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Value Char Value Char Value Char Value Char 
000 NUL 040 SP 100 @ 140 I 

001 SOH 041 ! 101 A 141 a 

002 STX 042 " 102 B 142 b 
003 ETX 043 # 103 C 143 c 
004 EOT 044 $ 104 D 144 d 
005 ENQ 045 % 105 E 145 e 
006 ACK 046 & 106 F 146 f 
007 BEL 047 I 107 G 147 9 
010 BS 050 ( 110 H 150 h 
011 HT 051 ) 111 I 151 i 
012 LF 052 * 112 J 152 j 
013 VT 053 + 113 K 153 k 
014 FF 054 I 114 L 154 1 
015 CR 055 - 115 M 155 m 
016 SO 056 116 N 156 n 

017 S1 057 / 117 0 157 0 

020 DLE 060 0 120 p 160 p 

021 DC1 061 1 121 Q 161 q 

022 DC2 062 2 122 R 162 r 

023 DC3 063 3 123 S 163 s 
024 DC4 064 4 124 T 164 t 
025 NAK 065 5 125 U 165 u 
026 SYN 066 6 126 V 166 v 
027 ETB 067 7 127 W 167 w 
030 CAN 070 8 130 X 170 x 
031 EM 07l 9 131 Y 171 Y 
032 SUB 072 : 132 Z 172 z 
033 ESC 073 ; 133 [ 173 { 
034 FS 074 < 134 \ 174 I 
035 GS 075 = 135 1 175 } 
036 RS 076 > 136 A 176 -
037 US 077 ? 137 - 177 DEL 

Figure 9.12: ASCII Table (octal values) 

to 127 (DEL). In this table, support for Latin alphabets is simple; adding Cyrillic char

acters is impossible without deleting some of the existing useful characters. (see Fig

ure 9.12). When electronic mail must pass through IBM mainframe operating system 

gateways, things are even more complex: the IBM EBCDIC character code set is 8-bit, 

and translation tables at the entry and exit points from the network must be identical. 

Since they typically aren't, characters which are in the little-used part of the ASCII table 

are often mistranslated when passing through such networks. 



457 

The modern Russian alphabet contains 33 characters. However, Russian isn't the only 

language which uses Cyrillic characters: Serbocroation, Ukrainian, Macedonian, Belorus

sian, Latvian, Bulgarian, Abkhazian, Azerian, Yakutian, and many other languages in 

the area also use a Cyrillic character set. If the orthographic and paleographic scholars' 

wishes are also to be included, literally dozens of additional characters, accents, and other 

stress marks would have to be added to Cyrillic. (Birnbaum, 1990a); (Beeton, 1990) An 

additional concern is sorting order: not all languages which use Cyrillic characters share 

the same sorting order for the same characters.22 There are dozens of schemes for the 

representation of Cyrillic characters in computer-readable text. One source estimates that 

there are over 30 Western schemes for representing Cyrillic on computer systems.(Norr, 

1992) A few of the most important and relevant ones include: 

1. DKOI (also called Russian EBCDIC), which is the Russian version of the IBM 

EBCDIC character set, including Cyrillic characters in slots unoccupied by regular 

characters. 

2. old KOI-8, defined per GOST 19768-74.23 This includes the Russian characters but 

not in alphabetical order. Old KOI-8 is used by Relcom. If you strip the high-bit 

of KOI-8, you get KOI-7. (Vulis, 1990b) 

3. KOI-7, which is a 7-bit character set supporting Cyrillic, defined in GOST 13052-

74. (Gofenshefer and Yaroshevskaya, 1979) In some computer systems, one can 

mix both KOI-7 and ASCII by using the ASCII Shift In (typed control-O) and 

Shift Out (typed control-N) characters to move between the two fonts. 

22For example, the soft sign is the last character of the alphabet in Ukrainian, but not in Russian. 
Belorussian, or Bulgarian (it does not appear in Macedonian or Serbocroation). (Birnbaum. 1990b) 

23GOST is from the Russian gosudarstvennyjj standart, meaning state standard. GOST standards are 
roughly similar to ANSI standards. The Soviet Union had a strong propensity for stamping the GOST 
number on products. such as manhole covers 
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4. "short KOI," defines both Latin and Cyrillic alphabets, but only in one case of each. 

In this case, the lower-case Latin letters have been replaced by Cyrillic letters. 

5. GOSTCII, an 8-bit representation, often called KOI-8 (or new KOI-8), equivalent to 

GOST 19768-87, ISO standard ISO 8859/5 (Standardization, 1989) and European 

Computer Manufacturers standard ECMA 113.24 In GOSTSCII, upper and lower 

case Russian characters in normal Russian sort order, are mapped into character 

codes 260-317 (octal) and 320-357 (octal) respectively, with the exception of the 

rarely used "yoh" character (241 and 361 respectively). (Merrill, 1990) GOSTSCII 

also contains the special symbols and letters needed to support Ukrainian, Belorus

sian, and other very common minority languages. (Vulis, 1990b) 

6. Bryabin's al'ternativnyj variant is another 8-bit representation, but the Cyrillic char

acters do not collide with MS-DOS line and box graphic drawing characters. This 

is also known as Microsoft's code page 866, and is used by many Soviet MS

DOS users. Bryabin's alternative maps the Cyrillic uppercase characters to codes 

200-237 (octal), the lowercase characters a-pe to codes 240-257 (octal), lowercase 

characters er-ya to codes 320-357 (octal). Characters coded 260-317 (octal) are 

the same as in the standard Microsoft code page 437, so MS-DOS programs that 

expect the line and box graphic characters there will continue to draw correctly. 

Vulis reports that the remaining characters are "mostly like [code page 437], but 

also have Yo, yo, Ukrainian and Belorussian letters, and a couple of GOSTSCII 

symbols needed for Russian (generalized currency symbol, numero symbol)." and 

that "[Bryabin's alternative] is being replaced by GOSTSCII." (Vulis, 1990b) 

7. GOST 13052-67. Becker discusses this representation: "[GOST 13052-67] fails 

to encode even the full Russian alphabet (omitting two characters). The Russian 

24The ECMA registry under ISO 2375 for use with ISO 2022 contains several Cyrillic subsets. Of these, 
only ISO 8859/5 appears to be in common use. (ISO, 1986); (ISO, 1985) 
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letters it does contain are encoded in order of their ASCII phonetic counterparts, not 

in the order of the Russian alphabet (presumably to enable automatic approximate 

transliteration). This approach is so counter-intuitive that no other standard follows 

this approach to the Russian alphabet." (Becker, 1990) 

8. ISO 6861, "Cyrillic alphabet coded character sets for historic Slavonic languages 

and European non-Slavonic languages written in a Cyrillic script, for bibliographic 

information interchange" (1990).(ISO, 1992b) This standard is primarily of interest 

to scholars, since its goal is the creation of a standard character set for six early 

national languages (Ukrainian, Belorussian, Bulgarian, Macedonian, Russian, and 

Serbocroation) and one supranational language (Old Church Slavonic). This is a 

seven-bit code based on GOST 13052-74 and ISO 5427. (Lindstedt, 1990); (ISO, 

1983) 

9. ISO 10754, "Extensions of the Cyrillic alphabet coded character set for non-Slavic 

languages for bibliographic information interchange" (1991). (ISO, 1992a) This 

is related to ISO 6861, above, and attempts to handle a range of alphabets and 

characters not in 6861. 

10. ISO 10646, "Information Processing-Multiple octet coded character sets,,25 is a 

multi-octet (i.e., greater than 8-bit) representation of character sets. (ISO, 1993) 

ISO 10646 is designed to code either abstract (alphabetic) or presentational (ty

pographic) representations of texts at the character level. For the basic Cyrillic 

set, ISO 10646 follows the arrangement of ISO 8859/5. However, ISO 10646 also 

contains many base form diacritic combinations, which are not in ISO 8859/5. This 

has largely been ignored, in favor of Unicode (discussed below).(Standardization, 

1989) 

25 Also note ISO 9541, whic11 is a font, as opposed to coding standard, for Cyrillic. (ISO, 1991 b) 
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11. Unicode is a 16-bit character encoding standard developed by a consortium of 

equipment and software manufacturers: Adobe, Aldus, Apple, Borland, Digital, 

Ecological Linguistics, GO Corp., IDM, Lotus, Microsoft, Next, Novell, Pacific 

Rim Connections, The Research Libraries Group, Sun Microsystems and Xerox. 

Unicode attempts to map all the known Cyrillic characters, except Glagolitic (a 

script originally related to Cyrillic, essentially extinct). Unicode divides Cyrillic 

into four categories: ISO 8859/5 characters, archaic letters, archaic miscellaneous 

characters, and extended Cyrillic (baseforms used in alphabets for minority lan

guages in the former Soviet Union, based on the set given in ISO 10646).(Becker, 

1990) (Davis, 1992) 

12. GOST 16876-71, which is a transliteration scheme for Russian Cyrillic to Latin. 

(Thobe, 1992) 

13. ISOIDIS9, "Information and documentation-transliteration of Cyrillic characters 

into Latin characters-Slavic and non-Slavic languages" is a very early draft of a 

standard intended to replace all other transliteration standards previously issued by 

the ISO. This is a unique scheme in that it is single-character for single-character 

(Le., characters such as the Russian ja and ju would be transliterated as a and 

G.) Because so many libraries and scholars already have a massive investment in 

transliteration schemes, informed observers suggest that the standard will not be 

issued or used. (Lindstedt, 1992) 

Figures 9.13 through 9.17 are taken from several sources and give an approximate 

idea of the complexity of the different suggestions for mapping of Cyrillic characters to 7-

and 8-bit encodings, as well as the resulting sorting algorithms which would be required. 

These figures also serve as evidence of the size of the barrier which Russified applications 

must cross. True internationalization is barely available on major minicomputer and 
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microcomputer platforms, such as Digital's Open VMS and Apple's Macintosh Operating 

System (although Apple released 6.0.7 of their operating system with Russian language 

support in December, 1991(Davis, 1992». Microsoft's MS-DOS supports mechanisms 

for font glyph substitution, but has had very little support for real internationalization 

mechanisms, and few commercial versions of applications have become available in 

Russian. (Newsbytes 1215; 1992) 
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9.11 Conclusions 

Applications drive networks. Without applications, networks have no reason to exist. 

Basic applications such as electronic mail and conferencing are well known-and have 

strong usage in the former Soviet republics. The strong presence of educational institu

tions on an otherwise commercially-funded network is good evidence of this application 

style. The reIcom.commerce.* newsgroup hierarchy, which acts as an electronic "want 

ad" is a significant part of the internally generated news traffic. 

While the Soviet Union's bureaucratic style may have discouraged implementation of 

automated management information systems, the opening marketplace and competitive 

nature of business in the former Soviet republics is encouraging the growth of networks. 

Inter-organizational network applications are growing. Database access, electronic bank

ing and transaction networks, travel and transport networks are all in place and act as 

strong anchors for further network experience and application growth. 

Intra-organizational networks such as LANs supporting disk and printer sharing have 

always been strong in the Soviet Union. Leveraging resources in an environment of 

scarcity is an area where Soviets excel. Although the number of LANs in the former 

Soviet republics could be hotly disputed, it is clear that there is widespread acceptance 

of such technology. 

Nevertheless, there are significant barriers to the widespread use of computer net

works. Russification of applications, by whatever means, is only a first step towards 

support of non-Latin character sets. Until the use of networks and network applications 

are completely transparent to Russian speakers, there will not be broad acceptance and 

use of the technology. 
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ASCII! EBCDIC ASCII to 
Russian Name ASCII Name GOSTCII CP 500 DKOI 
PUS Pusto Null (NUL) 00 00 00 
NZ Nachalo zagolovka Start of heading SOH 0\ 01 01 
NT Nachalo teksta Start of text STX 02 02 02 
KT Konets teksta End of text ETX 03 03 03 
KP Konets peredachi End of transmission EOT 04 67 67 
KTM Kto tam? Enquiry ENQ 05 55 55 
DA Podtverzhdenie Acknowledge ACK 06 56 56 
ZV Zvonok Bcll BEL 07 57 57 
VSh Vozvrat na shag Backspace BS 10 26 26 
OT Oorizontal'naya Horizontal tab HT II 05 05 
tabulyatsiya 
PS Perevod stroki Line feed LF 12 45 45 
VT Vertikal'naya Vertical tab VT 13 \3 13 
tabulyatsiya 
PF Percvod formata Form feed FF 14 14 14 
VK Vozvrat karetki Carriage return CR 15 15 15 
VYKh Vykhod Shift out SO 16 16 16 
VKh Vkhod Shift in SI 17 17 17 
ARI Avtoregistr I Data link escape OLE 20 20 20 
SUI Simvol upravleniya I Device control I DCI,XOFF 21 21 21 
SU2 Simvol upravleniya 2 Device control 2 DC2 22 22 22 
SU3 Simvol upravleniya 3 Dcvice control 3 DC3,XON 23 23 23 
STP Stop Device control 4 DC4 24 74 74 
NET Otritsanie Negative acknowledge NAK 25 75 75 
SIN Sinkhronizatsiya Synchronous idle SYN 26 62 62 
KB Konets blokov End of transmission block ETB 27 46 46 
AN Annulirovanie Cancel CAN 30 30 30 
KN Konets nositelya End of medium EM 31 31 39 
ZM Zamena Substitute SUB 32 77 77 
AR2 Avtoregistr 2 Escape ESC 33 47 47 
RF Razdelitel' fajlov file separator FS 34 34 34 
RO Razdelite\' grupp group separator OS 35 35 35 
RZ Razdelite\' zapisej record separator RS 36 36 36 
RE Razdelitel' 'elementov unit separator US 37 37 37 
Probel Space 40 100 100 

Figure 9.13: Control Characters, ASCII, GOSTSCII, DKOI, EBCDIC (part 1) 
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ASCIU EBCDIC ASCII to 
Russian Name ASCII Name GOSTCII CP 500 DKOI 

Delete DEL 177 07 07 
VTsF Vybor tsifry Digit selector DS 200 40 40 
NZN Nachalo znachimosti Start of significance SOS 201 41 41 
RP Razdelitel' po1ej Field separator FS 202 42 42 

Word Underscore WUS 203 43 43 
BK Blokirovka Bypass BYP / 204 44 44 

Inhibit presentation INP 
NS Novaya stroka New line NL 205 25 25 
NP Nizhnee polozhenie Lower case LC / 206 06 06 

Required new line RNL 
OZhD Ozhidanie Idle IL 207 27 27 

Set attribute SA 210 30 30 
Start field extended SFE 211 31 31 

UR Ustanovlenie rezhima Set mode SM / Switch SW 212 52 52 
SP2 Simvol pol'zovatelya 2 Customer use 2 CU2 / 213 53 53 

Control Seq Prefix CSP 
Modify field attribute MFA 214 54 54 
Superscript SPS 215 12 12 

NRB Nachalo ruchnogo vvoda Start of manual message SMM 216 13 13 
/ Repeat RPT 

SP1 Simvol pol'zovatelya I Customer use I CU I 217 14 14 
220 60 60 
211 61 61 

UUK Upravlenie ukazatelem Cursor CC / 222 32 32 
Unit backspace UBS 
Index return IR 223 63 63 

VKP Vklyuchenie perforatora Punch on PN 224 64 64 
OSU Ostanovka schityvayushchego Reader stop RS / 225 65 65 

Transparent TRN 
VP Verkhnee polozhenie Upper case UC / 226 66 66 

Num backspace NBS 
Graphic escape GE 227 10 10 
Subscript SBS 230 70 70 
Indent tab IT 231 71 71 
Required form feed RFF 232 72 72 

SP3 Simvol pol'zovatelya 3 Customer use 3 CU3 233 73 73 
VYP Vyklyuchenie perforatora Punch off PF / Select SEL (E) 234 04 04 
VST Vosstanovlenie Restore RES / 235 24 24 

Enable presentation ENP 
236 76 76 

Eight ones EO 237 377 341 
No-break space NBSP : 240 101 101 
Required space RSP (E) 

(Source: (Vulis, 1990a» 

Figure 9.14: Control Characters, ASCII, GOSTSCII, DKOI, EBCDIC (part 2) 
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In the table below, translations from Cyrillic characters are given in octal. The column meanings 
are as follo~w~s;!'-::--_----::--=-----:-___________________ _ 

Column Meaning 
I GOSTSCII (GOST 19768-87), new KOI-8, ISO 8859/5, ECMA 113 

Briabrin AI'ternativnyj variant 
old KOI-8 
Unicode26 

KOI-7 

2 
3 
4 
5 
6 
7 
8 
9 

GOSTSCII to DKOI per GOST 19768-87 
GOSTSCII to EBCDIC per GOST 19768-74 
Library of Congress Transliteration 
Transliteration per GOST 16876-71 27 

Character Name 1 2 3 4 
Cyrillic capital Yoh (E) t 241 360 2001 
Serbocroatian Cyrillic capital Dje t 242 2002 
Macedonian Cyrillic capital Gje t 243 2003 
Ukrainian Cyrillic capital rounded Ie t 244 2004 
Macedonian Cyrillic capital Dze t 245 2005 
Cyrillic capital I decimal t 246 2006 
Ukrainian Cyrillic capital Yi t 247 2007 
Cyrillic capital Je t 250 2010 
Cyrillic capital Lje t 251 2011 
Cyrillic capital Nje t 252 2012 
Serbocroatian Cyrillic capital Chje t 253 2013 
Macedonian Cyrillic capital Kje t 254 2014 
Soft hyphen Shy t 255 2015 
Byelorussian Cyrillic capital short U t 256 2016 
Cyrillic capital Dze t 257 2017 

5 6 
102 
103 
104 
105 
106 
107 
110 
111 
121 
122 
123 
124 
125 
126 
127 

Figure 9.15: Cyrillic Character Codings (part 1) 

7 8 
102 
103 
104 
105 
106 
107 
110 
111 
121 
122 
123 
124 
125 
126 
127 

9 
10 
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Character Name 1 2 3 4 5 6 7 8 9 
Cyrillic capital A 260 200 341 2020 141 271 130 A A 
Cyrillic capital Be 261 201 342 2021 142 261 131 B B 
Cyrillic capital Ve 262 202 367 2022 167 355 142 V V 
Cyrillic capital Ge 263 203 347 2023 147 277 143 G G 
Cyrillic capital De 264 204 344 2024 144 274 144 D D 
Cyrillic capital E 265 205 345 2025 145 275 145 E E 
Cyrillic capital Zhe 266 206 366 2026 354 146 ZH ZH 
Cyrillic capital Ze 267 207 372 2027 172 372 147 Z Z 
Cyrillic capital I 270 210 351 2030 151 313 150 I I 
Cyrillic capital short I 271 211 352 2031 152 314 151 J JJ 
Cyrillic capital Ka 272 212 353 2032 153 315 160 K K 
Cyrillic capital EI 273 213 354 2033 154 316 161 L L 
Cyrillic capital Em 274 214 355 2034 155 317 162 M M 
Cyrillic capital En 275 215 356 2035 156 332 163 N N 
Cyrillic capital 0 276 216 357 2036 157 333 164 0 0 
Cyrillic capital Pe 277 217 360 2037 160 334 165 P P 
Cyrillic capital Er 300 220 362 2040 162 336 166 R R 
Cyrillic capital Es 301 221 363 2041 163 337 167 S S 
Cyrillic capital Te 302 222 364 2042 164 352 170 T T 
Cyrillic capital U 303 223 365 2043 165 353 200 U U 
Cyrillic capital Ef 304 224 346 2044 146 276 212 F F 
Cyrillic capital Kha 305 225 350 2045 150 312 213 X KH 
Cyrillic capital Tse 306 226 343 2046 143 273 214 TS C 
Cyrillic capital Che 307 227 376 2047 176 376 215 CH CH 
Cyrillic capital Sha 310 230 373 2050 173 373 216 SH SH 
Cyrillic capital Shcha 311 231 375 2051 175 375 217 SHCH HH 
Cyrillic capital hard sign (Ier) 312 232 377 2052 042 165 220 " 
Cyrillic capital Y (Iery) 313 233 371 2053 171 357 232 Y Y 
Cyrillic capital soft sign (Ierik) 314 234 370 2054 170 356 233 . 
Cyrillic capital reverse E 315 235 374 2055 174 374 234 E EH 
Cyrillic capital Yu 316 236 340 2056 140 270 235 JU JU 
Cyrillic capital Ya 317 237 361 2057 161 335 236 JA JA 

Figure 9.16: Cyrillic Character Codings (part 2) 
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Character Name 1 2 3 4 5 6 7 8 9 
Cyrillic small a 320 240 301 2060 101 167 237 a a 
Cyrillic small be 321 241 302 2061 102 170 240 b b 
Cyrillic small ve 322 242 327 2062 127 257 252 v v 
Cyrillic small ge 323 243 307 2063 107 215 253 g g 
Cyrillic small de 324 244 304 2064 104 212 254 d d 
Cyrillic small e 325 245 305 2065 105 213 255 e e 
Cyrillic small zhe 326 246 326 2066 126 256 256 zh zh 
Cyrillic small z 327 247 332 2067 132 262 257 z z 
Cyrillic small i 330 250 311 2070 III 217 260 
Cyrillic small short i 331 251 312 2071 112 220 261 j jj 
Cyrillic small ka 332 252 313 2072 113 232 262 k k 
Cyrillic small el 333 253 314 2073 114 234 263 I I 
Cyrillic small em 334 254 315 2074 115 235 264 m m 
Cyrillic small en 335 255 316 2075 116 236 265 n n 
Cyrillic small 0 336 256 317 2076 117 237 266 0 0 

Cyrillic small pe 337 257 320 2077 120 240 267 P P 
Cyrillic small er 340 340 322 2100 122 252 270 r 
Cyrillic small es 341 341 323 2101 123 253 271 s s 
Cyrillic small te 342 342 324 2102 124 254 272 t 
Cyrillic small u 343 343 325 2103 125 255 273 u u 
Cyrillic small ef 344 344 306 2104 106 214 274 f f 
Cyrillic small kha 345 345 310 2105 110 216 275 x kh 
Cyrillic small tse 346 346 303 2106 103 200 276 ts c 
Cyrillic small che 347 347 336 2107 136 266 277 ch ch 
Cyrillic small sha 350 350 333 2110 133 263 312 sh sh 
Cyrillic small shcha 351 351 335 2111 135 265 313 shch hh 
Cyrillic small hard sign (ier) 352 352 337 2112 137 267 314 .. 
Cyrillic small y (iery) 353 353 331 2113 131 261 315 Y Y 
Cyrillic small soft sign (ierik) 354 354 330 2114 130 260 316 

, , 

Cyrillic small reverse e 355 355 334 2115 134 264 317 e eh 
Cyrillic small yu 356 356 300 2116 100 166 332 ju ju 
Cyrillic small ya 357 357 321 2117 121 240 333 ja ja 
Numero sign t 360 2120 130 334 
Cyrillic small io t 361 361 2121 131 335 jo 
Serbocroatian Cyrillic small dje t 362 2122 142 336 
Macedonian Cyrillic small gje t 363 2123 143 337 
Ukrainian Cyrillic small rounded ie t 364 2124 144 352 
Macedonian Cyrillic small dze t 365 2125 145 353 
Cyrillic small i decimal t 366 2126 146 354 
Ukrainian Cyrillic small yi t 367 2127 147 355 
Cyrillic small je t 370 2130 150 356 
Cyrillic small Ije t 371 2131 15 I 357 
Cyrillic small nje t 372 2132 160 372 
Serbocroatian Cyrillic small chje t 373 2133 161 373 
Macedonian Cyrillic small kje t 374 2134 162 374 
Paragraph sign t 375 2135 163 375 
Byelorussian Cyrillic small short u t 376 2136 164 376 
Cyrillic small dze t 377 2137 377 377 

(Whittaker, 1989); (Vulis, 1990a); (Vulis, 1990c); (Becker, 1990); (MaItzoff, 1988); (Rimple, 1992); 
(Thobe, 1992) 

Figure 9.17: Cyrillic Character Codings (part 3) 
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Chapter 10 

Technology 

10.1 Introduction 
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I see no reason to suppose that these machines 
will ever force themselves into general use. 

- The Duke of Wellington, on steam locomotives 

Networks require the latest and most powerful computing systems available. As the 

network software takes on more and more functions of a distributed system, the power 

required-memory, CPU cycles, and disk storage-increases dramatically. For example, 

it is not unusual for networks based on IBM's SNA protocol suite to have front-end 

processors for communications which are more powerful than the central processing 

units (CPUs) they serve. With CEMA-manufactured hardware both in short supply and 

several years out of date, the installation of networks in the Soviet Union was held back 

by lack of equipment making use of current technology. 

This situation was exacerbated by the low quality of the Soviet telephone system. 
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Standard modem technologies, such as CCITT V.22 and Y.22is or Bell 212A and 10311 13, 

simply could not be used over the PSTN. As Western digital signal processor (DSP) 

technology, error-detection and error-correction protocols, and more robust systems have 

been developed, the ability to communicate over Soviet telephone lines has increased 

sharply. However, communications technologies have, historically, been the last ones to 

be decontrolled for general export licenses. The lack of indigenous versions of these high

technology modems has been a strong stumbling block to installation of inter-building 

networks. 

This chapter will discuss specific technologies that fit very well with the network 

infrastructure in the former Soviet repUblics. Network technology has changed substan

tially over the past five years: costs have dropped while performance has skyrocketed. 

Two new technologies, though, are especially appropriate in an environment with poor 

quality and short supply in telephone lines. 
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10.2 Modems 

A modem-short for MOdulatorIDEModulator--is a device which translates digital l 

signals into analog tones. Because the PSTN (public switched telephone network) was 

based on analog signaling, modems are the most common tools used to transmit data over 

PSTN lines. Since the PSTN is the largest network in the world, and since it reaches 

virtually every home and office, modem based data communications over telephone lines 

are nearly ubiquitous in industrial countries. 

10.2.1 Problems with Soviet Modem Communication 

The most common problem associated with modem-based transmission and recep

tion of data are attenuation and noise. Modems standardized by the CCITT ((CCITT, 

1988k)) are designed to operate over a "standard" telephone line, which has a band

width of approximately 3 KHz, and known attenuation and signal-to-noise ratio.(CCITT, 

1988g);(CCITT, 1988h); (CCITT, 1988j) 

The normal Soviet telephone system is well-known for the low quality of its lines. 

With most of its technology dating from around the middle of the century, it is a museum 

of copper, mechanical switches, step-by-step technology, and equipment with unobtain

able spare parts. Visitors to all of the former Soviet republics have encountered delays in 

getting dial tone (over-configuration of switches), failure to complete calls, completion 

to wrong numbers, and a general shortage of inter-city lines.2 

In addition to these equipment woes, the quality of they physical plant is such that 

I Strictly speaking. there is no such thing as digital electronics, but for the sake of simplicity. we' II 
ignore this. 

2There are significant projects aimed at improving the physical plant in the former Soviet republics. 
These are discussed in Chapter 6 (Infrastructure). 
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communications using modems was almost completely impossible.3 The primary reasons 

are that the Soviet telephone plant has both excessive attenuation and a very low signal

to-noise ratio.4 

The common causes of attenuation are overly long line lengths between subscriber 

and central office (exchange), thin (high-gauge) wire used in the local loop, lack of 

amplifiers or malfunctioning amplifiers in central offices and in the wiring plant, and 

poor wiring practices. (CCITT, 1988i) Poor signal-to-noise ratio is typically caused 

by cross-talk between adjacent pairs (poor wire quality, inadequate number of twists, 

incorrect shielding), breakdown of insulation in the wiring plant, exposure of the wiring 

and switching plant to foreign matter such as water and dust, and poor wiring practices. 

(CCITT, 1988i) While we have no information available surveying the Soviet PSTN and 

providing exact figures on the loss rates and quality of lines, it is clear to all users of the 

telephone network that there are serious problems. 

Without some technological solution to these problems, or a complete replacement of 

the Soviet telephone wiring plant, wide-spread networking simply would not be possible 

in the area covered by the former Soviet Union. 

10.2.2 Technological Solutions 

During the mid-1980s, three different technologies were introduced to increase band

width, decrease error rates, and widen the range of telephone lines which modems can be 

used on. These technologies also produced a leap in the number of Soviet organizations 

and people which could use telecommunications and networks. 

3See discussions in (Snyder and McHenry, 1990);(Snyder, 1991c). 
4A high signal-to-noise ratio, commonly expressed in dB (decibels), indicates a relatively noise-free 

channel (e.g., 95 dB). A low one (e.g., 80 dB) indicates a noisy channel. 
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User-configurable transmission parameters 

In most modems produced prior to approximately 1985, each modem manufacturer 

designed their own electronics and signaling system out of discrete components. When 

the cost of VLSI technology dropped, several chip manufacturers began to create "single 

chip" modems. These components could be used by modem manufacturers to greatly 

decrease the chip count of their product, and brought about deep cuts in the cost to 

produce most modems. At the same time, the "AT" command set, developed by D. C. 

Hayes (Atlanta, GA) and used in all of their modems, became a de-facto standard for 

the modem industry. The Hayes "AT" command set was unusual for the era, in that it 

allowed the user to configure the modem directly from the attached DTE. This gave both 

the manufacturer and the end-user great flexibility in configuring modem parameters. 

Chip manufacturer Rockwell (US) became a strong supporter of both the Hayes "AT" 

command set and the VLSI modem chips, and built the Hayes commands into their 

extremely successful Y.22bis (2400 bps transmission speed) modem chip set, which was 

adopted and used by many of the modem manufacturers of the time. To make their modem 

chips as attractive to manufacturers as possible, Rockwell made them very configurable. 

This ease of configuration was then passed on to the end-user. 

The ease of configuration is a key factor in overcoming high attenuation in the Soviet 

PSTN. By allowing users to vary both transmission levels and receiver sensitivity, prob

lems in attenuation of line level could be compensated for, and maintenance of modem 

carrier was possible. (Johnson, 1990); (Volodin, 1991 b) This kind of configuration was 

a key to the early success of the San Francisco/Moscow Teleport (SFMT), which dis

tributed "modified" modems to help cope with the Moscow telephone system. (Watson, 

1988); (Kleeman, 1988) 
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10.2.3 Error Correcting Modems 

In 1983, Tymshare, Inc. introduced a protocol and software product called X. PC . 

(Tymshare, 1983) At that time, Tymshare was operating Tymnet, the world's second 

largest public data network. They had created a research program to examine models for 

a reliable communication protocol that provides value-added packet switched network 

(PSN) services to personal computers. Their rationale was that personal computers, once 

used only as dedicated and isolated systems, were increasingly being used in applications 

requiring reliable communication with other personal and host computers. The protocol 

they designed, X. PC, was a derivative of CCITT Recommendation X.25 (CCITT, 19881), 

and provided reliable communication over dial-up, asynchronous communications links 

between personal computers and PSNs. 

In response to X. PC, Microcom Corporation introduced MNP, the Microcom Net

working Protocol, in 1985. MNP was a combination of hardware and software built into 

modems which both increased bandwidth and decreased error rates. MNP differed from 

X. PC in one substantial way: X. PC was exclusively a software product, while MNP 

required changes to the modems. In a nutshell, MNP would sell more modems and X • PC 

would not. A quick summary of MNP is in Figure 10.1. 

MNP has since grown to become an industry standard, and is almost universally 

widely used in telecommunications over the Soviet PSTN. One experienced Soviet user 

stated: 

Don't even consider using non-MNP modems for interactive work. (Volodin, 
1991b) 

A second affirmed that MNP works well: 

I can tell anybody that MNP level 5 with CCITT Y.22IV.22is works very 



MNP Level Description 
Class I Not used. 
Class 2 This is a character oriented protocol, where complete 

asynchronous characters are transmitted along with 
a sliding window protocol. This results in a throughput 
of about 84%. Relatively few modems were ever sold 
incorporating hardware-based Class 2 MNP, although this 
class has been used in the USSR in software-based applications. 

Class 3 This is a bit-oriented protocol, where asynchronous 
characters are converted to a synchronous data stream, 
stripping off the start and stop bits. The protocol 
efficiency is about 108%. Virtually all MNP modems sold 
today utilize Class 3. Both Class 2 and Class 3 are now 
public domain protocols. 

Class 4 Class 4 is nearly identical to Class 3, except that it can 
yield a slightly better throughput. The Class 4 protocol 
is flexible in the size of blocks that are transmitted, 
and by monitoring the data transmission quality, will permit 
larger blocks during times of lower error quality. These 
larger block transmissions can increase the protocol 
efficiency to about 120 %. 

Class 5 Class 5 includes the features of Classes 3 and 4, and also 
uses data compression techniques to increase throughput. 
Depending on the type of data transmitted, the throughput 
of a Class 5 MNP modem can be up to 200%. 

Class 6 Not widely distributed. Class 6 was used in a proprietary 
signaling scheme involving half-duplex V.29 modems. 

Class 7 Not widely distributed. 
Class 8 Not widely distributed. 
Class 9 A proprietary compression scheme not released by Microcom 

to the general public. Class 9 modems are claimed to 
have a potential throughput efficiency of 400%. 

(Note: Microcom has added additional "classes" beyond Class 9, which mainly serve to vary the 
compression technique and window size for higher speed signaling rates. Sources: (Pearson, 1986); 
(Multitech, 1991); (Raub, 1986» 

Figure 10.1: MNP Protocol Summary 
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well in USSR. We checked this connection between two sites in Moscow 
region (area with veeeeeery [sic] poor phone service and veeeeeeery bad line 
quality). (Tchashchin, 1990) 

An experienced foreign observer concurred: 

... because of noisy lines, modems with MNP are almost a necessity, or a 
software emulation of MNP such as MTE should be used. (Caulkins, 1992c) 
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Most of the dial-up modem banks in the Commonwealth include MNP.5 Observers 

and visitors report that this technology works well on the Soviet PSTN. (Frakjor, 1992); 

(Caulkins, 1992c) 

Newer international-based technologies, such as CCITT Recommendations V.42 (error 

detection and re-transmission for modems) and Y.42is (data compression over an error

free channel), have become commonplace in the United States, and may migrate to the 

Commonwealth. (CCITT, 1988k) There are no incompatibilities between the two: a 

modem can implement MNP Class 4, MNP Class 5, CCITT Y.42 and CCITT V.42is 

without conftict.6 However, there are factors which may keep MNP the de Jacto standard 

in Eastern Europe and the Commonwealth for many years: 

• New modems incorporating these new technologies are more expensive, and more 

difficult to manufacture. If the former Soviet republics ever begin large scale 

production of modems 7, MNP as a familiar technology may be included while the 

CCITT Recommendation compression and correction schemes may not. 

• Information about new technologies can be slow to filter to the former Soviet 

republics, even with extensive on-line sources. Since most buyers are taking advice 

5See additional discussions on the availability of MNP in Chapter 6 (Infrastructure). 
6In fact, MNP Class 4 is included as an option in CCIlT Recommendation VA2. 
7See section on manufacturing in Chapter 6 (Infrastructure). 
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of an experienced individual, V.42 and V.42is may not be in demand until the 

individuals most experienced with the technology become familiar with it. 

• Several software implementations of MNP exist for MS-DOS based personal com

puters. These allow error detection and re-transmission on non-MNP modems. 

Until Y.42 and V.42is are also commonly available, these new technologies may 

be rejected. 

10.2.4 Alternative Signaling Technologies 

The speed of most modems is related to two basic characteristics: the baud rate 

and the modulation of multiple bits into single tones. As a simple example, consider a 

300 bps (bits per second) modem operating according to Bell I03C. The modem uses 

frequency shifted keying (FSK) at 300 baud, where each baud indicates a digital 1 or 

digital O. Thus, the 300 bps modem is also a 300 baud modem. In a modem operating 

according to CCITT Recommendation V.22 or Bell 212, each baud indicates a di-bit, 

a digital 00, 01, 10, or 11. This modem is 1200 bps modem operating at 300 baud. 

QAM (Quadrature Amplitude Modulation) and TCM (Trellis Coded Modulation) are 

other technologies used in CCITT Recommendation Y.32 (9600 bps top signaling speed) 

and CCITT Recommendation Y.32is (14,400 bps top signaling speed) modems. 

In the mid-I980s, a technology to improve throughput of modems, particularly ones 

in which the transmission was characteristically half-duplex, was invented. Marketing 

for this technology, known as Packetized Ensemble Protocol (PEP), passed from firm to 

firm until Telebit Corporation (Mountain View, CA) found a niche market which became 

enormously profitable: the UUCP/Usenet news feed environment. 

Because a PEP modem is, by nature, half-duplex, it did not achieve success in the 
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dial-up terminal market. Users of the modem find the response time for tasks such as 

editing to be very poor. A Use net news feed, on the other hand, is almost completely 

half-duplex. The protocols used transmit data first in one direction, and then in the other. 

This means that a half duplex modem fits well with standard UUCP news feed protocols. 

(Hanrahan, 1990) 

PEP modems employ a multicarrier modulation scheme called DAMQAM (Dynami

cally Adaptive Multicarrier Quadrature Amplitude Modulation). A CRC-16 based sliding 

window protocol with selective retransmission runs on top of this modulation scheme for 

error detection and retransmission. DAMQAM divides the voice bandwidth into 511 in

dividual channels each capable of passing 2, 4, or 6 bits per baud based on the measured 

characteristics of the individual frequencies associated with each channel. Telebit reports 

that, in the United States, their modems typically use about 400 of those channels-the 

remainder are too noisy for data transmission. (Ballard, 1988) 

Each time a PEP modem connects to another over the PSTN, the modem measures 

the quality of the connection, and determines the usable subset of the 511 carriers. The 

aggregate sum of bits modulated on this subset of carriers multiplied times the baud rate 

yields a bit per second rate for that particular connection. In the United States, Telebit 

reports that typical connections modulate at 18,031 bps.8 

The PEP modem allocates the 511 channels (or as many are appropriate for this 

particular call) in a half-duplex way. This means that when half-duplex data transmission 

is going on, 100% of the telephone line is used for transmission, and virtually none of the 

bandwidth is wasted in the back channel. This contrasts strongly to the CCITT modems, 

which use a static allocation of bandwidth to ensure predictable full-duplex operation. 

8Telebit's protocol overhead is roughly 20%; the 18,031 would be reduced by that number to get true 
end-to-end throughput. 
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PEP modems provide a full duplex serial interface to the attached DTE, even though 

the signaling is half-duplex. Telebit refers to this half duplex technique as "Adaptive 

Duplex." As the name implies, the ownership of the line (i.e. the ability to transmit) 

adapts to the quantity of data available to send at any single moment. These modems 

then use standard serial interface flow control as well as internal buffering capability to 

simulate full duplex transmission between two DTEs. 

The PEP modem, often known by its first commercial success, the Telebit Trailblazer, 

fits hand in glove with the Soviet PSTN. By dynamically measuring the quality of each 

connection and allocation bandwidth so as to most effectively use that connection, PEP 

modems make optimum use of poor quality telephone lines. In a half-duplex environment, 

such as that used in the UUCP (largest) portion of the RELCOM network, PEP modems 

have been optimized by the manufacturer to work with UUCP's "g" protocol. This uses 

an additional technique called "spoofing:" 

"Spoof" means to fool the various protocols into thinking that they are getting 
their acknowledgment packets from the remote computer, when in reality they 
are getting them from the modem. 

All of these protocols are what are commonly referred to as "send and wait" 
protocols. This type of protocol builds a packet in computer A, sends it out 
through the modems, where it is received by computer B. Next, computer B 
looks at the packet to determine whether or not it arrived intact. If it did, it 
sends an ACK (acknowledgment) packet back to computer A. If it did not 
arrive intact, it sends a NAK (non-acknowledgment) packet. In either case, 
computer A can't send the next packet out until it gets the ACK from the 
first packet. This is slow! 

Since [Telebit] modems are error-free between the modems, the only place 
data could get broken is between the modems and their respective computers. 

When we are running our protocol support, we look at the packet coming 
from [A]. [The local modem, attached to computer A] checks the packet 
for validity and sends the ACK or NAK. [A] can begin building the next 
packet immediately upon receipt of [the local modem's] ACK. This results 
in [A] building and sending packets as fast as it can. Many packets are 
now forwarded to [the remote modem, attached to computer B]. [The remote 



modem] now delivers the packets to [B], observing the rules of the protocol. 
[The remote modem] will deliver the next packet or retransmit the previous 
packet based on the ACK or NAK received from [B]. [Computer B] ACKs 
and NAKs are then thrown away so as not to return to [computer A]. (Ballard, 
1988) 
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The end result is that PEP modems are used by both RELCOM and other large 

networks in the former Soviet republics. (McHenry, 1992d); (Volodin, 199 I b) This 

technology enables cost-effective data transmission between sites which have poor quality 

telephone lines. In addition, the high effective throughput of PEP modems makes them 

ideal for use in usage-based tariff environments (such as international long distance), 

where they typically pay for themselves rather quickly.9 

PEP is not the only proprietary modulation scheme used in modems; other Soviet 

sites use the U S Robotics (Chicago, IL) HST proprietary scheme. (Volodin, 199 I b) This 

is likely due to the low cost of these modems compared with CCITT standard modems 

of the same throughput. Figure 10.2 is a list of modem technologies in use in bulletin 

board systems in the former Soviet republics. 

9Early Tclebit modems employed a Motorola 68000 and a Texas Instruments TMS32010 digital signal 
processor, which placed them officially out of reach of Soviet buyers. This fact was noted with amusement 
by a RELCOM correspondent as he reported on the excellent results they have had using PEP modems 
for the Moscow to Finland connection. 



Technology 
1200 bps maximum speed 
2400 bps maximum speed 
9600 bps maximum speed 
14,400 bps maximum speed 
19,200 bps maximum speed 
MNP protocol support 
V.42 and V.42is support 
HST modulation supported 
PDP modulation supported 
V.29 modulation supported 
Total Systems 

(Sources: (Dodell, 1992); (Samarin, 1991» 

Number of Systems 
26 
195 
30 
8 
8 
138 
20 
8 
11 
5 
265 

Figure 10.2: Modem Technology used in former Soviet Bulletin Board Systems 
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10.3 Packet Radio 

Packet radio is a technology which began to see wide dissemination in the United 

States amateur radio ("ham") community in the late 1980s. Packet radio works in con

junction with amateur radio band transceivers by layering a 2400 bps or slower data 

signal lO over HF, VHF, or UHF transmissions using AM, FM, or SSB and a terminal 

node controller (TNC, essentially a radio modem). In HF mode, High Frequency ra

dio waves bounce off of the ionosphere and provide long distance communication at a 

cost of lower bandwidth and greater noise. HF modem speeds drop to as low as 300 

bps. VHFIUHF transmissions are usually less than 100 miles. HF hops have no arbi

trary length limit, although transmissions will depend on weather and solar conditions, 

frequency band, and time of day. 

The TNC provides a half-duplex point-to-point connection between two personal 

computers attached to the radio modems. Through an agreed-upon protocol providing 

message store-and-forward functionality, a simple electronic mail system and bulletin 

board can be built. Packet radio does not have a routing layer, even at the level of the 

uuep pathalias facility. (Gavron, 1993); (Schallehn, 1991) 

Some of the services available via packet radio include: 

Person-to-person Contact This could also be called "keyboard to keyboard" contact. 

BBS Some US and international cities have a packet Bulletin Board System (BBS) 

attached to their local packet network. Packet radio users can log onto the BBSes 

and exchange messages with other packet users. Packet BBSes are networked 

together over the packet network to allow messages to reach a broader audience-

IOExperimentation at raising this speed to 9600 bps has begun in the US. There is no technical reason 
why speeds of 9600 and higher cannot be used; most of the barriers are economic. 
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one extending around the world. 

File Transfer Packet radio can be used for binary file transfer using TCPIIP or special

ized protocols designed for packet radio. 

Satellite Communications Many of the amateur radio satellites contain microcomputer 

systems that can provide special information to packet radio users. Some satellites 

contain CCD cameras on board, providing downloadable images of the earth and the 

stars. Others provide store and forward packet mailboxes to allow rapid message 

transfers over long distances. Satellites use either the amateur radio version of 

CCITT Recommendation X.25 (AX.25) or special packet protocols developed for 

satellite communications. 

Packet radio depends on higher quality transceiver technology than was previously 

available to the amateur radio community. In particular, the stability and precision of the 

carrier frequency must be much greater for a low rate of errors in data transmission than 

for standard voice. Although this quality of equipment now forms the majority of the 

current market, the widespread availability and low cost is a relatively recent invention. 

For UHF/VHF packet transmission, commonly available narrow band FM voice radios 

are used. For HF packet, 300 bps data is used over single side band (SSB) modulation. 

For high speed packet (anything greater than 2400 bps), special radios or modified FM 

radios must be used. These modifications are distributed widely; the Tucson Amateur 

Packet Radio club is very active in both design and dissemination of information. 

We have no reports of packet radio equipment being manufactured for wide-scale 

distribution in the former Soviet republics. However, the distribution of hobbyist-oriented 

schematics and wide availability of compatible, low-level IC technology, suggest that 

once a Soviet radio operator acquired a foreign-manufactured transmitter, there would 
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be no significant technological or cost impediment to adding "home brew" packet radio 

equipment. In any case, the significant economic and availability barriers are in the 

foreign transceiver and antenna technology and the personal computer required, not in a 

low-speed TNC. 

Packet radio protocols are based on CCITT X.25, called AX.25 (Amateur X.25). 

AX.25 dates from the I 970s. Because of the difference in the transport medium (radio 

vs. wire) and because of different addressing schemes, X.25 was modified to suit amateur 

radio's needs. AX.25 includes a special field (called "digipeater"; a digipeater is a packet 

radio which only repeats packets) to allow other stations to automatically repeat packets 

to extend the range of transmitters to truly worldwide scope. One advantage ofAX.25 is 

that every packet sent contains the sender's and recipient's amateur radio call sign, thus 

providing station identification with every transmission. 

A second important development in the packet radio network environment was the 

release of KA9Q by Phil Karn of Bellcore for MS-DOS systems. KA9Q, named after its 

developer's radio call sign, is a no-cost software package (freeware, not public domain) 

supporting the TCP/IP protocol stack and a small set of traditional TCPIIP applications. 

KA9Q has special support for TCPIIP over amateur packet radio, encapsulating IP packets 

inside ofAX.25 packets. In a typical environment, KA9Q would be used by an amateur 

to connect his personal computer at home to the TCP/IP Internet through an Internet

connected router located at work. This extends the reach of the Internet through medium

cost (a TNC will cost between $200 and $300) equipment and a no-cost transmission 

path. Packet radio is also seeing non-hobbyist use. As an example, the San Diego Public 

Library, the San Diego State University Library, and the San Diego Zoo Library have 

formed a local area network using packet network technology for electronic mail, Internet 

access, and document transfer. (Rogers, 1992) 
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10.3.1 Amateur Radio and Data-over-Radio in the USSR 

The Soviet Union has had a long history of amateur radio. Thirty years ago, Graves 

discussed the history and environment of amateur radio in the USSR, Soviet radio equip

ment, and the tenuous relationship which amateur radio operators had with the govern

ment, military, and the Communist Party. (Graves, 1962) At least 20,000 amateur radio 

operators were licensed by the state in the late 1960s, with a strong likelihood that many 

more were in operation without a license. (Starr, 1987) Although details are lacking, 

the ease by which simple amateur radio transmission equipment could be constructed 

probably led to a boom in amateur operators. Other factors which contribute to a strong 

amateur radio presence include a strong desire for non-official information about the out

side world, as well as an uncensored and uncontrolled channel for communications, both 

inside and outside of the Soviet Union.lI 

The geography of the former Soviet Union is a strong argument for use of radio 

technology in almost all communications environments. With enormous distances to 

cover, poor land lines in many parts of the country, and a shortage of communications 

facilities in any case, radio technology is an economical and efficient way to create low

bandwidth communications. Indeed, many projects have included radio as a basic data 

communications technology: 

• (Markhasin, 1984), from a computer network conference, describes a regional radio 

network for data transmission. 

• (Abdurakhmanov and Epshteyn, 1979) mentions the beginnings of setting up a 

radio network for collection of accurate field data (6 networks with 115 stations). 

IIReaders with an interest in amateur radio may wish to contact Len Traubman. 1448 Cedarwood Drive. 
San Mateo. CA. 94403. who publishes a book "Russian Phrases for Amateur Radio" to help amateur radio 
operators better communicate with their Soviet colleagues. 
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• (Markhasin, 1985) gives conceptual information about a radio network for mobile, 

remote, and dispersed users, complementary to wire-based data networks. 

• A Yugoslav radio channel modem was exhibited at a telecommunications and tech

nology fair in Moscow in 1986 «McHenry and Stapleton, 1986)) 

• The Radio-86RK is a hobbyist computer commonly used in amateur radio com

munications built in the USSR. Based on the Soviet 8080 clone, its assembly 

was described in 1986 (see (Gorshkov et aI., 1986c); (Gorshkov et aI., 1986a); 

(Gorshkov et aI., 1986b); (Gorshkov et aI., I 986d)), and its use is mentioned in 

(Sugonyako, 1989) and (Stanishevskiy, 1989). 

Although amateur radio fell under the jurisdiction of DOSAAF, the civil military 

support group, DOSAAF's dissolution in early 1992 left amateur radio without a govern

ment sponsor. ROSTO (Rossiskoye Obyedinenie Sportivno Teknicheskih Obshest, or the 

Russian Unified Technical Sports Association) was formed to manage amateur radio in 

Russia, but without the budget and political clout that DOSAAF had. The new Union of 

Russian Radio Amateurs (SRR, Soyuza Radiolyubitelei Rossii) received an eviction no

tice from their clubhouse in Moscow from the city. An SRR representative reported that 

40% of the club-operated amateur radio stations were shut down in 1992 as government 

funding disappeared. (Howe, 1992) 

10.3.2 Networking using Amateur Radio 

Karn reports that amateur packet radio technology was first known to have been used 

in the Soviet Union during the Soviet/Canadian SKITREK Arctic expedition of 1988. 

(Karn, 1989) The Armenian earthquake of 1988 is also cited as an instance where packet 

radio technology was used. (Karn, 1989); (Brown, 1991); (Meystel and Ivanov, 1990); 
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(Meystel, 1990b) By November, 1990, at least one packet radio node in the Soviet Union 

was communicating internationally: a UK radio society bulletin published frequencies 

and mailbox names for communications with Moscow. (Bevan, 1990) 

Packet radio probably received its biggest boost in March, 1990, when the Ministry of 

Communications officially gave permission for amateur radio operators to begin sending 

packet-based data traffic using amateur radio equipment. (Meystel, 1990a); (Meystel and 

Ivanov, 1990) By 1990, packet radio had made its way into the Baltics (Estonia and 

Latvia), Kazan, Kiev, and Moscow. (Marwet, 1990); (Meystel. 1990a); (Meystel and 

Ivanov, 1990); (Meystel, 1990b) 

At that time, a Soviet announced that there were two active packet radio nodes in 

Moscow. One is located at the Satellite Communications Laboratory; the other is at the 

Komsomolskaya Pravda Expedition Club. The same source suggested that there were 

between 30 and 40 active Soviet amateur radio operators using packet radio equipment 

for communications. (Meystel and Ivanov, 1990) 

In 1991, the International Amateur Radio Network (Belgrade Lakes, Maine) an

nounced that it had received a donation of equipment from ffiM, and would be sending 

that equipment and packet radio transmitters to Moscow. (Brown, 1991) 

Continuing packet radio communications are open between the territories of the former 

Soviet Union and western Europe. The GB2RS news broadcasts by the Radio Society of 

Great Britain continue to mention contacts with stations in the former Soviet republics. 

See, for example, (of Great Britain, 1992a) and (of Great Britain, 1992b) for recent 

information on Irkutsk and Ekaterinburg. 

Packet radio can provide many services. Certainly, given the distances involved in the 

territories of the former Soviet Union, basic telecommunications can be inexpensively and 
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quickly established using packet radio technologies. Geipel shows that this has occurred 

in Hungary as recently as 1989: 

Private use of computer technology continues to expand at a far greater 
pace in Hungary than in other Bloc countries. Recently, a group of amateurs 
formed a packet-switched data network supported by ham radio transmissions
providing a service that Hungarian telecommunications authorities have yet 
to offerP (Geipel, 1989b) 

Packet radio appears to remain as an amateur and hobbyist exercise in the Russian 

federation. Packet radio usage has been reported in several Soviet territories: 

• Information dissemination using both packet radio and standard voice radio was 

highlighted during the aborted August, 1991 coup attempt in Leningrad, Kiev, and 

Moscow, broadcasting directly from the Russian White House. (Kritsky, 1991) 

• RARES, the Russian branch of Amateur Radio Emergency Services, has set up a 

packet bulletin board system in Moscow. (Palm, 1991) 

• The MIR space station has a fully operational packet radio node, accessible as 

USMIR, which regularly corresponds with amateur radio operators all over the 

world. (Morris, 1991) 

• Mathematicians from the Georgian Academy of Sciences in Tbilisi are attempting 

to set up a packet radio link for electronic mail with Western colleagues. This 

progress was reported by a Western observer helping with the installation. (Yarroll, 

1991) 

12Curran reports, in May, 1990, that Hungary's network was alive and well, after talking to the founder 
of the network. (Curran, 1990). Western observers also visited Budapest in October, 1992, and demon
strated the feasibility of expanding the existing Hungarian Internet connections via packet radio technology. 
(Brownrigg and Hendricks, 1991) 
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• Two Russians posted a request for information on upgrading their packet radio 

equipment to 9600 or 56,000 bps transmission speeds. (Tchashchin, 1991) 

• Soyuzmedinform (the All-Union Medical Informatics bureau of the USSR Ministry 

of Health) proposed creation of a low-earth orbit satellite system using packet radio 

technology to send critical health information to and from areas not served by con

ventional electronic communications, especially in rural territories and developing 

countries. (Horvitz, 1991) 

The most interesting of these, from a non-amateur point of view, is the low-earth 

satellite system. This is discussed in greater detail in Chapter 6 (Infrastructure), beginning 

on page 248. 
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10.4 Conclusions 

The tremendous drop in cost of network hardware and software, along with the 

corresponding increase in performance, made networking technology more affordable 

and accessible. But the special needs of the infrastructure within the former Soviet 

republics are especially well served by products such as error correcting modems and 

packet radio-new network technologies which work in the presence of bad copper, or 

no copper (respectively). 

Although these weren't designed by the Soviets, they are technologies which have 

been incorporated into the Soviet network infrastructure. The first of these, error cor

recting modems, has served as an "enabling" technology for computer networks. It can 

be credibly stated that the infrastructure of the former Soviet republics is so poor that, 

without error correcting modems, wide area networks would be measured in the tens or 

hundreds of nodes, not in the tens of thousands. 
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Although written many years ago, Lady Chatterley's Lover 
has just been reissued by the Grove Press, and this pictorial 

account of the day-to-day life of an English gamekeeper 
is full of considerable interest to outdoor minded readers, 

as it contains many passages on pheasant-raising, 
the apprehending of poachers, ways to control vermin, and 

other chores and duties of the professional gamekeeper. 
Unfortunately, one is obliged to wade through many pages of 

extraneous material in order to discover and savour those 
sidelights on the management of a midland shooting estate, 

and in this reviewer's opinion the book cannot take 
the place of J. R. Miller's 'Practical Gamekeeping.' 

- Ed Zern, from "Field and Stream," November, 1959 

11.1 Absorption of Networks 

Chapters 3 and 4 of this study discussed the use and absorption of networks in the 

non-military sectors of the Soviet Union prior to 1990. The broadest conclusion that 

can be drawn is that there was almost no absorption of computer networks and data 
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communications in the Soviet Union prior to 1990. Figure 11.1 provides some general 

conclusions based on the model from Chapter 5. 

Chapters 6, 7, 8, 9, and 10 discussed the changes in network technology manufactur

ing, integration, development, and absorption from 1990 until early 1993. The situation 

in the former Soviet republics has changed dramatically. Networks of all sorts are be

coming more available, starting with population and economic centers like Moscow, St. 

Petersburg, Kiev, and the Baltic capitals. Figures 11.2 and 11.3 summarize all these 

conclusions. 



Area Conclusions 
Infrastructure Infrastructure was in poor shape. 

Environment 

Support 

Applications 

Technology 

There was no significant indigenous manufacture of 
network hardware or software. 
Telephone lines were scare, expensive, and of poor quality. 
National networks for building applications were practically 
nonexistent. 

Environment did not foster growth of networks. 
The command economy did not encourage enterprises to adopt 
networks. 
Communist security and political mindset made sharing of 
information among enterprises and organizations a liability 
rather than an asset. 
Computer and network hardware of all types in continuous 
extreme scarcity. Allocation system sent already scarce hardware 
without regard for real enterprise interest/need. 
Little or no hard currency was available for foreign products. 

Support for networks existed to some extent. 
Enterprise-level support was highly unusual. 
Support services from hardware vendors did not extend to cover 
integration technologies such as networks. 
Free software reduced economic impetus for support. 

Applications drove only a few networks. 
Traditionally networked applications did have networks: 
transport, oil and gas industries, military, banking. 
In general, very little demand push/pull for networks. 

Technology to implement networks was not widely 
available. 
Personal computers were not available, and were so expensive 
that possible productivity gains were not economical. 
Specialized hardware such as high-speed modems wasn't available 
indigenously, and was held back by export control and hard 
currency shortages. 
Accessibility of network software and hardware did not allow 
"boutique" style adoption; networks were only facilitated 
when allocated from above. 

Figure 11.1: Absorption of Networks Prior to 1990: Conclusions 
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Area Conclusions 
Infrastructure Infrastructure is being improved. 

Manufacturing still quite weak, and much indigenous 
manufacturing has been shut down as non-competitive. 
Telephone physical plant abysmal, but being improved. 
Basic telephone service is being supplemented by cellular 
telephone service. 
Lead in satellite technology is promising, but has had a small 
impact so far, except in international access. 
X.25 network access is available from many different vendors. 
TCPIIP coverage and absorption is weak, but growing. 
Western funded or operated projects continue to make a 
significant impact. 
Former Party and military facilities are easing the shortage 
and giving a head-start to early adopters. 
State-funded network projects are not doing well at all. 
UUCP (Releom) is now the strongest network in the republics. 

Environment Environment is weak and chaotic. 
Complete regulatory and policy chaos. 
Russian Ministry of Communications policy not being taken 
seriously. 
Personal use of computer communications is exploding in an 
era of uncertainty. 
Networks are adding an element of controversy and 
excitement. They fit right in with traditional Soviet 
conspiracy theory attitudes. 
International environment is improving with changes in export 
controls and additional foreign assistance. 
Economic collapse is still a very real danger, and colors all 
purchasing and planning decisions. 

Support High quality support is available in some areas. 
Support now available through creation of a Use net news 
hierarchy in Russian/Cyrillic. 
Some international cross-pollination is present. 
Businesses in the computer support business are showing up with 
credible service offerings, as are international suppliers such 
as Digital, IBM, ComputerLand, etc. 
Some larger institutes and organizations have faded away, but 
the biggest-of-the-big are still in business and working away. 
Coverage in major cities is not a problem. Rural areas are 
being ignored. 

Figure 11.2: Absorption of Networks Since 1990: Conclusions (1 of 2) 
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Area 
Applications 

Technology 

Conclusions 
Applications are driving the creation of networks. 
Wide area network applications are showing up all over. 
Enterprises are realizing the economic benefits of networking. 
LAN installations are way up, likely due to economic benefits 
rather than for data sharing reasons. 
Cyrillic is going to be a long-term problem for use and 
acceptance of computers, but Russification is not. 

Technology is available to work with infrastructure. 
High-speed, error correcting modems are available and are being 
used with great success. Without this technology, networking 
might never have come about in the former Soviet republics. 
Packet radio is seeing increasing use, especially as a bypass 
for international lines, and in rural areas. It is not yet 
a significant contributor to networking. 

Figure 11.3: Absorption of Networks Since 1990: Conclusions (2 of 2) 
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11.2 Answers to Research Questions 

In this section, the questions proposed in this study will be examined in light of this 

research. 

What were the capabilities of the Soviet Union (and what are the capabilities of 

the former Soviet republics) to develop indigenous network hardware and software 

products? What were the manufacturing capabilities? What quantities of products 

have actually been produced? 

The Soviet Union had a civilian program aimed at researching and developing network 

hardware and software. This program was not a priority within the context of the general 

informatics development programs. While multiple institutions and organizations were 

engaged in the parallel development and manufacture of computer systems, software, and 

peripherals, interest in networking was limited to a small number of institutes spread over 

the entire Eastern Bloc. 

The products which were created were not competitive with other international sup

pliers. In many respects, the Soviets were wasting their time in manufacturing equipment 

which was far behind the state-of-the-art in Western countries. The indigenous software 

development was also of little utility. Soviet LANs existed to link the very limited compu

tational capabilities which did exist. The inevitable replacement of PDP-8, PDP-II, IBM 

360/370 architecture, and CP/M operating system computers with more smaller, more 

reliable, more powerful, and less expensive systems made much of this LAN research an 

exercise in futility. 

In the former Soviet republics, much of the obviously wasteful and useless research 
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and manufacturing has been eliminated. This implies that there is virtually no manufac

turing of network hardware at all. The few exceptions to this are either joint ventures 

using foreign technology, or military conversion enterprises. 

The research and development programs of the Soviet Union may be continuing. Cer

tainly, many of the most important organizations and institutes from the Soviet Union are 

still in place and operating. These same organizations are using networks. The practice 

of wasteful and useless research has almost completely stopped. In some institutes, these 

programs are being replaced by more current, profitable, and useful research programs, 

almost always with the direct fiscal support of foreign partners. 

Most software development is focused on creation of localized versions of foreign 

software or on software which will be most useful in the local market. Software develop

ment in networks is dominated by products which use Russian and Cyrillic; by products 

which support networks in an environment where telecommunications resources are of 

low quality and intermittently available; and by products which are designed to run on 

low-end MS-DOS systems. 

To what extent did the Soviet Union (and do the former Soviet republics) rely on 

foreign technologies, both proprietary and public, in distribution and manufacture 

of networking hardware and software? 

The Soviet Union had indigenous network software and hardware. While some net

working was done with local functional equivalents of Digital's DECnet and IBM's SNA 

software, there were existing networks which were based entirely on either indigenous 

network hardware, network software, or both. It is unclear what the mix of indige

nous/foreign networks was. Although I have anecdotal evidence of more DECnet and 
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SNA networks than indigenous Soviet and CEMA networks, this evidence is not strong 

enough to suggest one style as dominant over the other. 

In the area of network hardware, though, the situation is more clear cut. Networks 

in the Soviet Union were based almost exclusively on hardware produced in the CEMA 

countries. Even in networks which were running SNA software directly (i.e., not a 

functional equivalent), the CEMA-manufactured front end hardware was seen. Modems 

in organizational networks were almost entirely of local manufacture; modems on personal 

computers were more likely to be imported Western technology. The quantities in the 

latter case were minuscule. 

The traditional Soviet mindset of total independence from foreign hardware technol

ogy meant that most networks were composed of indigenously designed and manufac

tured hardware. This same mindset also created a great shortage of network hardware, 

and helped to retard the dissemination of networks throughout the Soviet Union. 

In the former Soviet republics, virtually all network hardware is of foreign manu

facture, and networks are using software based on foreign non-proprietary standards. At 

the same time, indigenous networks have almost completely disappeared. The sales of 

non-Ethernet and non-Arcnet LAN adapters continue to drop, and there are no public 

reports of new indigenous network developments. 

While many different networks are being created, these are built on a foreign hard

ware and software base. What contributions to network software are being made are 

generally add-ons and localizations, such as support for Cyrillic, low-end systems, poor 

telecommunications facilities, and Russian language addition. 

Virtually no indigenous hardware is being manufactured. What is being created lives 
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under the "Soviet stigma:" it is believed unreliable, of poor quality, slow, and below 

international standards. There is strong direct evidence that buyers in the former Soviet 

republics prefer hardware which is of foreign manufacture. Local equipment, usually 

bought for rubles, is being ignored or discounted heavily. 

How widespread were computer networks in the Soviet Union? How widespread 

are they in the former Soviet republics? To what extent have these technologies 

been absorbed into enterprises and institutions? How has the absorption of these 

technologies changed over time, especially given recent events? 

There was little or no absorption of computer networks into Soviet enterprises. 

McHenry found many Management Information Systems (MIS) but few instances of ef

fective utilization: dissemination without absorption. In networks, this was true as well, 

but on an even smaller scale: few networks, and even fewer integrated into enterprises 

and organizations. State sponsored networks (such as Akademset' and PD-200) were a 

resounding failure. It was estimated that fewer than 5,000 LAN adapters existed in the 

Soviet Union prior to 1990. Networking development, dissemination, and absorption was 

retarded strongly. What networks did exist were almost exclusively intra-organizational. 

In the intervening years, networks have become more and more common in enter

prises. More importantly, because enterprises are now free of central planning constraints, 

the existence of a network in an organization or a network connection to an organization 

signifies that the organization feels that the network is of value to it. Network hard

ware is still expensive; network services such as Releom and other WANs are expensive; 

personal computers are still expensive and scarce. When an enterprise allocates scarce 
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resources to a network, this indicates that the network is of use to the enterprise. 

The surge in database applications, bulletin-hoard exchanges, and electronic mail 

indicate that networks are being used for inter-organizational information exchange. With 

thousands of personal computer local area networks installed in organizations, it is clear 

that networks are being absorbed into enterprises and institutions. 

However, networking activity is focused on a small set of cities. The spread of 

technology, expertise, and support is strongly centrist, emanating from Moscow and 

other similar centers in the Western quarter of the geographic area of the former Soviet 

Union. 

It is also important to understand the total magnitude of networking in the former 

Soviet republics. An optimistic estimate of the total number of WAN nodes in all republics 

would be 20,000, combining Fido, Relcom, and other networks. At the University of 

Arizona, a school of 35,000 students, there are over 9,400 registered TCP/IP systems. 

Dissemination in Tucson, Arizona, is three orders of magnitude higher, per capita, than 

in the former Soviet republics. 

What prospects for manufacture, development, dissemination, and absorption of 

computer network technologies are there in the former Soviet republics? How does 

this differ from the prospects of other industrialized nations such as West Germany, 

Japan, France, and the United States? 

Dissemination and absorption of computer networks in the former Soviet republics is 

occurring at a rapid rate. The most significant barriers to networking in enterprises are 

economic ones. The former Soviet republics must slow the inflation rate and loss in value 
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of the ruble against the dollar. Without economic stability, enterprises will be weak. As 

long as there is continuing real danger of collapse, the creation of inter-organizational 

computer networks will be held back. 

Telecommunications infrastructure in the former Soviet republics is very weak. How

ever, existing technologies such as error correction modems are able to work around much 

of this weakness for initial installations. High speed networks, depending on fiber optics 

and better quality telephone systems, will be supported in larger cities as the infrastruc

ture is improved. The telecommunications infrastructure is also being supplemented by 

former Party and military technology which has opened up into the civilian/commercial 

sector. These resources offer breathing room to the telecommunications providers. 

Government regulation of telecommunications could be a problem. During this period 

of transition from the centrally planned economy to a more open, market based economy, 

the government is in a chaotic and less powerful state. The Ministry of Communications 

has announced policies, plans, and regulations governing telecommunications in both the 

news media, at conferences and presentations. Many organizations are ignoring or work

ing around these policies-or are simply ignorant of them. Unfortunately, without strong 

government support and financing for telecommunications infrastructure development, 

many rural areas of Russia and the Central Asian republics could remain information 

backwaters. 

The other extreme: Soviet Union-style regulation of communications, could cause a 

chilling effect. The Ministry of Communications charged very high prices for telecom

munications services during the pre-1991 era. During the first part of 1993, federal 

uncertainty is a way of life in Russia. It is unclear which way the pendulum will swing. 

Support structures are growing in areas where there is a need. This reinforces the 

centrist orientation of networking. However, the Soviet Union's emphasis on science and 
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technology in education is working to its advantage, as technicians and engineers trained 

on the CEMA clones begin to pick up the slack in rural areas. The Soviet tendency to 

distribute plants and institutes into small towns across the country also distributed trained 

and educated people who are moving to the new networks during this transition period. 

Cyrillic will continue to be a problem in the absorption of networks, and in So

viet/European and Soviet! American international communications. While there may be 

strong adoption of Soviet standards for Cyrillic within the Russian-speaking world, it 

will take many more years for such standards to propagate to the rest of the world. The 

language barrier will be compounded by an encoding barrier. 

Many new projects are being driven by foreign investment and joint ventures. This 

technology transfer will continue as long as there is money to be made in the Soviet 

market. Many of these joint ventures transfer not only products, but also manufacturing 

technology, as they use less-expensive Soviet labor to finish or modify products manu

factured elsewhere. Although it may not be a goal of the former Soviet republics to sell 

labor at a discount, this disparity in labor values will move manufacturing operations into 

the republics. This move, though, will likely be focused on those republics which outside 

observers see as stable and ordered; it is likely that most areas of the former Soviet Union 

are considered too unstable and chaotic for serious business investment. Manufacturing 

enterprises are being brought on-line which exist only for export purposes. This devalues 

Soviet labor, but does bring a valuable transfer of technology. It is likely, though, that 

the Soviets will benefit more than some of the lesser-developed countries have from this 

arrangement. 

For the short to medium term, though, it is likely that indigenous manufacturing and 

development-not part of any joint venture-will be low to insignificant. The entire 

computing research and development community has been through such a period of 
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upheaval that it will take years before an industry will grow that operates at a competitive 

level with the rest of the world. 

Most importantly, applications are appearing which will drive the formation of wide 

area networks. In an era of scarce resources, American and European companies have 

demonstrated that networks have tangible economic benefits. Many Soviet enterprises are 

beginning to realize this, and are building networks to give them a competitive edge in 

their new market-based economy. They are building and using networks to compensate 

for weaknesses in the business infrastructure as well. 
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11.3 Conclusions and Observations 

This study has examined the absorption of computer networks in the former Soviet 

Union. Three significant conclusions can be drawn from the work presented. 

First, the changes in the post-U.S.S.R. economy have done little to improve de

velopment and manufacturing capabilities. It is reasonable to state that the wide 

availability of Western goods, loosening of controls on foreign currency transactions, 

and a virtual convertibility of the ruble have driven network developers and technology 

manufacturers out of business. The networks which are being installed are based on 

foreign technology and use equipment of foreign manufacture. With a complete loss of 

all explicit and implicit economic protection, local development and manufacturing has 

almost completely disappeared. Eager investments by foreign companies in telecommu

nications facilities such as switching systems, fiber optics, cellular telephony, and bypass 

operations bring significant improvements in the infrastructure in some cities, but at a 

cost: little manufacturing is done in former Soviet republics; Soviet partners see little 

technology transfer; and what little profits are made leave the country with the foreign 

supplier. I 

Second, the changes which have occurred are centered on a few cities and re

publics. There are fifteen former Soviet republics. This study deals almost exclusively 

with six of them: Russia, Ukraine, Byelorussia, and the three Baltics (Estonia, Latvia, 

and Lithuania). Virtually no developments have been reported in the other nine republics. 

Within these six republics, there is still a strong centrist flavor: Russia might well be 

composed of Moscow, St. Petersburg, and perhaps Novosibirsk, by the information found 

in this study. Just as all Aeroflot flights had to pass through Moscow, all network com

munications must do the same. Yet these Russian cities represent less than 10% of the 

IThis trend is slowed, but not stopped, by the difficulty of converting rubles into hard currency. 
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population of the Russian republic. (Stevenson, 1988) 96% of the network nodes serve 

5% of the connected cities. The dispersal of network technology away from these centers 

is not keeping up with the growth in the central sites. 

Third, the growth of networks is explosive. Networks in the former Soviet republics 

have increased in size by two orders of magnitude in less than five years. This is 

possible thanks to a series of factors which encourage such expansion. The telephone 

network, once thought to be an insurmountable barrier to computer networks, has become 

useful through the application of new modem technologies. The general complexity 

of building networks has been reduced through appropriate software, such as UUCP

and Fido-compatible packages. The English language and Latin alphabet of Western 

systems have been overcome both through indigenous development and a general trend 

to internationalize software. The paradigm of a large computer as a network node hosting 

many users has changed with the introduction of personal workstations, a trend starting 

in the West and eagerly embraced by lesser developed countries. The critical shortage 

of equipment capable of building networks has been alleviated by inexpensive, powerful, 

and easily available systems based on Intel architectures. And many of the barriers 

created by the political and economic environment of the Soviet Union have been lifted 

in the past decade. 

11.3.1 Economic Style 

After the tremendous changes in the Soviet Union, a Western observer might be 

tempted to draw the mantle of the Cold Warrior close in making conclusions about the 

former Soviet republics. It is certainly true that the Soviet Union placed itself as a 

peer to the industrialized nations of Western Europe, North America, and the Far East. 

Observation of the Soviet progress in science and technology entirely contradicts that 
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assertion. The Soviet Union's industrial output in the area of computer networks and 

data communications more closely resembled that of Latin than North America. 

The reasons for the lack of Soviet progress are outside of the scope of this study 

and the expertise of this author. But the researchers cited in Chapter 2 drew conclusions 

which point directly at the command economy of the Soviet Union. Whatever additional 

factors may have been involved, central responsibility for the failure of the Soviet Union 

to innovate, diffuse, and absorb computer networks is the socialist economic discipline. In 

this respect, the Soviet Union was not a first-world country, but an LDC (lesser developed 

country). 

Can the change from a command to a market economy account for the growth in 

absorption of computer network technologies in the former Soviet republics? Again, rig

orous support for such a statement is outside of the scope of this study, but there is clear 

evidence that the economic change is at least partially responsible for the changes. The 

elements which were absent from the Soviet command economy-incentive for innova

tion and a strong profit motive-are significant forces in the development of the Relcom 

network, many of the database services, and many of the changes in telecommunications 

infrastructure. Other changes, such as the pervasive police state atmosphere, have also 

made contributions, most visible in the expansion of the Fido network and other Soviet 

bulletin board systems as well as in the willingness of Soviet network participants to 

engage in free and unrestricted discourse with their peers in the West. 

11.3.2 The Difference between One and None 

When the first Internet connection comes to an LDC, this fact is usually trumpeted 

throughout the network community as a major change. Yet these connections are usually 
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low-bandwidth, initially unreliable, and available only to a small set of people in a 

country. Is there really any significance to the first connection in Turkmenistan? 

A connection can bring a wealth of information to a small community of people. But 

such small populations are insignificant in the larger context of a developing nation-state. 

It might be argued that the right information in the hands of the right people can sub

stantially change the course of a country's future. But will the "right information" come 

from the Internet? Are the political and economic pressures within a developing nation 

too complex to notice a contribution drawn from the worldwide network community? Or 

does Doyle'S axiom "that the little things are infinitely the most important" apply?2 

Leaving aside these unresolvable Machiavellian notes, one can turn to a purely eco

nomic argument. A single connection represents a substantial cost and a substantial 

capability. Even if the cost is not fiscal, it represents a level of knowledge and expertise, 

of commitment to a connection, and the solution of a basic set of problems. Once a 

single connection is in place, the marginal cost for a second connection is very small. 

For these reasons, a single connection is significant. Even if the significance is not 

immediate or measurable, a single connection is the seed that can grow into a larger 

network. A single connection also provides a demonstration for skeptics. While the 

benefits of networking are easy to consider in the abstract, a connection which has real 

access to real people and information is a much better sales tool than any number of 

lectures or papers. 

In the context of the former Soviet republics, it is clear that the single network 

connections which have grown into small network communities are important. If the 

former Soviet republics hope to build a nation-wide network which mimics the scope 

and coverage of the Internet in the United States, these small seeds of networking are an 

2From "Case of Identify" in The Adventllres of Sizeriock Holmes, 1892. 
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important part of the process. 

11.3.3 Foreign Comparison 

All of these changes have released a flood of networking technology on the Soviet 

business and academic communities, which brings up a very important final question: 

what does it matter? In less colloquial terms, what is the real impact of these technologies 

on the people who live in the former Soviet republics? Have their lives been enriched? 

Has this made business opportunities where none existed? Has all of this networking 

made a difference? Is this technology a net gain, or a net loss, for the economy as a 

whole? 

To draw conclusions about the former Soviet republics' use of inter-organizational net

works, it is helpful to seek parallels between use of networks in the United States/Western 

Europe and the former Soviet republics. 

In the United States, it can be conservatively estimated that between five and ten mil

lion people have access to some form of inter-organizational computer network. (Snyder, 

1991 b); (Snyder, 1993) This electronic connection serves many uses, along a continuum 

of possibilities. 

At one end are person-to-person communications. The networks serve to bind to

gether people over long distances with simple and inexpensive communications. Through 

electronic mail, very quick communication is possible, almost completely ignoring any 

geographic limitations. Electronic mail is (typically) as quick from Tucson to Tulsa as 

it is from Tucson to Tokyo. For many information workers, particularly those in aca

demic environments or at high-tech corporations, electronic mail is more convenient, less 

expensive, and more reliable than the traditional postal service or facsimile transmissions. 
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Person-to-person are not limited to individuals who have prior knowledge of each 

other. One popular way in which these electronic networks are used is as electronic 

merchandise exchanges. These may be one-on-one exchanges, similar to an electronic 

swap meet, or they may be one-to-many exchanges, where a merchant advertises and 

sells his wares electronically. 

Electronic networks also bring people in contact with electronic resources, such as 

databases and information depositories. These range from for-pay database services, such 

as those provided by CompuServe in their CompuServe Information Service, to without

fee depository services, such as the anonymous ftp areas maintained by many academic 

and commercial organizations. 

At the other end of the spectrum are electronic groups, often called "communities of 

interest." These communities are supported through a variety of mechanisms, such as 

the USENET news service, BITNET's LISTSERVs, and smaller bulletin boards such as 

Sovset'. These mechanisms bring together small and large groups who have a similar 

interest in some topic. These communities range from purely recreational interests to 

very serious electronic research groups. In many ways, interest groups make research 

more accessible to outsiders by making researchers themselves more accessible. Many of 

these electronic communities are public, and an inquiring aspirant can "lurk," reading the 

contributions in a more informal setting than a journal article or conference presentation. 

These communities of interest also form with a smaller critical mass than more tradi

tional professional associations. In the field of computing, for example, the difficulty of 

creating a new Special Interest Group within the ACM or IEEE makes such an enterprise 

only appropriate for the most dedicated proponents in the most promising interest areas. 

However, a mailing list, bulletin board, or news group can be created with little or no 

investment of capital or time, building an electronic water cooler around which a new 
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topic or area of interest can be discussed. 

The advantages to the participants of their inclusion in computer networks are great, 

and easily perceived. Using a basic economic argument, one can simply state that one 

million people would not pay CompuServe $9.00 each month for access to CompuServe's 

products if they did not believe that they were getting a valuable service for their money. 

Universities and businesses would not pay thousands of dollars a month for access to the 

Internet, if it was not obvious to the organization that the access provided benefits. 

To enumerate these benefits is useful for later analysis: 

1. Person-to-person electronic mail; 

2. Semi-anonymous communications for transactions such as buying and selling of 

merchandise; 

3. Access to information resources; and 

4. Creation of communities of interest. 

Thus, we can conclude that, in general, users of computer communications networks 

in the United States perceive that the use is to their benefit, and where there are costs, 

perceive that the benefit is greater than the total cost. 

11.3.4 Parallels and Predictions 

What parallels can be drawn between use of computer networks in the United States/Western 

Europe and in the former Soviet republics? 
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It is clear from the evidence presented in this study that at least the first three, and 

possibly all four, of the benefits of communications networks are being enjoyed by users 

in the former Soviet republics: 

EMAIL heavy use in evidence 

Buy/Sell moderate to heavy use in evidence 

Database some services available, low use in evidence 

Communities very small amount of use in evidence 

A major transition of the Internet occurred sometime during the mid-1980s, when 

network costs dropped dramatically, and network access rose explosively. At that time, 

the Internet began its transition from a small, tightly knit community of computer profes

sionals at well-funded organizations and institutions to a looser network-of-networks. An 

important change at that time was in the characteristics of the user population. The In

ternet was no longer the sole province of a technological elite within certain departments 

of an organization, but a general purpose communications network available to a broad 

spectrum of communities. Significantly, this new user community had no prerequisite 

experience in using computer systems as programmers or managers. For many, the only 

reason to use the computer was network access. 

The scope of usage in the former Soviet republics is dramatically smaller than in the 

United States. If there are five to ten million users in the United States, it is likely that 

there are ten to twenty thousand users in the former Soviet republics-a difference of 

three orders of magnitude. The mix of academic and commercial users in the former 

Soviet republics is also dramatically different than in the United States. The Soviet 

networks are built almost entirely by commercial entities for business subscribers. 

These two differences have contributed to the creation of a computer nomenklatura3 

3Nomenklatura is the Russian word used to describe the Communist Party members who held offices 
at certain levels which included as perquisites access to goods and services far beyond the normal Soviet 
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in the former Soviet republics, whether intentional or not. Information is valuable to 

those who have it, and access to information conveys a commercial advantage to the 

companies who have access to communications networks. Networks convey an even 

stronger advantage in the former Soviet republics than in the United States (for exam

ple), because they may form the only mechanism for communication between certain 

commercial communities of interest. Alternative communications mechanisms common 

in the United States, such newsletters and industry publications, are not typically available 

in the former Soviet republics. 

Networks in the former Soviet republics have helped to create a new division, where 

a small number of people have access to resources which are denied to the populace 

as a whole. In this case, the dividing element isn't the Party, but technology. Such a 

division usually has a strong self interest in restricting membership-an elite with too 

many members dilutes power and isn't much of an elite. However, there are no signs 

that this is happening in the former Soviet republics. The discriminating factor is purely 

economic. If you can afford it, you can join the network. 

It can be posited that network access and resources have been valuable to the small 

number of people and organizations connected. Again, the economic argument is com

pelling: one would not connect to the network and commit scarce resources if there were 

no perception of value received. 

However, the population of network-connected Soviets is still far too small to see the 

strong effects which are observed in the United States. Indeed, it can be reasonably stated 

that the trend is not in the same direction. Because the network resources are, for the most 

part, restricted to businesses, rather than private individuals or academic/research orga

nizations, much of the network activity has a distinctly commercial flavor. Nevertheless, 

citizen. 
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it is far too early to make a prediction in this area. 

One problem which may prove to be insurmountable is the language barrier. Soviets 

have long been welcome to join the existing Internet communities of interest. Never

theless, few have taken advantage of the opportunity, except passively. The difficulty 

of participating in fora in a foreign language is substantial, so much so that it may be 

reliably predicted that Soviet interaction will be minimal at best.4 Although the Internet 

now connects New York to Novosibirsk, the momentum of an English-centric network 

is unstoppable. 

This implies that the best possibilities for use of networks are internal to the for

mer Soviet republics, rather than externally with foreign countries. This is especially 

unfortunate. Networks have been promoted as tools for international cooperation and 

understanding, but the trend is for a small number of highly educated and dedicated 

individuals to use them, rather than as a true vox populi. 

Although networks have made significant impact on individuals, there is no evidence 

that their impact on the economy as a whole, on the Soviet standard of living, and on 

international relations, is other than negligible. 

4The same is true for Western European nations, even ones where English is encouraged as a second 
or third language-participation exists, but almost never at the same level as native English speakers. 
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Appendix A 

Soviet Minicomputers 

A.I Overview of Soviet Minicomputers 

The Soviet minicomputer industry has concentrated its efforts on a reasonably suc

cessful program of cloning the PDP-II minicomputer family manufactured by Digital 

Equipment Corporation (Maynard, Massachusetts). The PDP-II, first introduced in 1970 

as the PDP-I1I20, has had a long life, and continues to serve many segments of US 

industry: manufacturing, process control, laboratory and instrument management are all 

active customers of the PDP-II. In a recent annual report, Digital noted that the PDP-II 

business, if spun off as a separate company, would still be in the Fortune 500. Over 22 

separate PDP-II processor models have been marketed by Digital. 

A.t.t PDP-ll Description 

The PDP-II is a 16-bit, byte-addressable minicomputer family. Introduction of mem

ory management hardware in the mid-1970s increased the maximum memory on larger 
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members of the family to 4 Mbytes. PDP-lIs come in two major flavors: Q-bus and 

UNIDUS. The UNIDUS systems (including the PDP-l 1105, /10, /IS, /20, /24, /34, /35, 

/40, /44, /45, /50, /55, /60, /70 and /84) share a high-speed bus with the following 

characteristics: 

• Non-multiplexed (separate data and address lines) bus 

• Strict master/slave relationship 

• Partially distributed arbitration; Overlapped arbitration and data transfer 

• Asynchronous operation 

• 18 address bits 

• 16 data bits 

• Word or byte operations 

The Q-bus systems (including the LSI-l 1103, /21, /23, /73, and /93) have gone through 

several modifications. As a multiplexed bus, the most important has been the transition 

from the original 16 address lines to the current 22. This gives Q-bus systems 4 Mbytes 

of directly addressable on-bus memory. I Also available to OEMs (original equipment 

manufacturers) are the T-lI, F-ll, and J-ll PDP-II modules, which are chip and board 

level implementations, not bus-specific. The instruction set of the PDP-II architecture has 

been drastically changed since the PDP-l IllS and PDP-I 1/20 series. Additional instruc-

tions, an Extended Instruction Set, the Floating Point instruction set, and the Commercial 

Instruction Set have all been added. 

1 Many of the PDP-II systems have a private memory bus, separate from the bus to which peripheral 
controller cards are connected. This allows UNIBUS systems to address memory beyond the 218 space 
allowed by the UNIBUS. 



Country 
USSR 

Poland 
Bulgaria 
Czechoslovakia 
Hungary 
GDR 
Romania 

Systems Produced 
SM-3, SM-4, Elektronika-IOO, Elektronika-60, SM-20, SM-I600 
SM-1403, SM-I404, SM-50/50, SM-I420, SM-1425, Elektronika-85 
Mera-60, Mera-100, Mera-400 (M-400) 
IZOT 1039, BK-I300, BK-1302 
SM-521l1 
TPA-11I40 
A6402, A642I, A6422, A6454, A6471 
Coral 40xx, Felix-40, Independent-IOO 

Figure A.I: Some PDP-II Functional Equivalents 

Name 
RT-II 

CTS-300 

DSM-II 

RSTSIE 

RSX-II M-PLUS 

RSX-IIM 
RSX-llS 
lAS 

Unix 
Ultrix 

Description 
A single-user, multi-job system, ideal for dedicated real time or 
small business applications. 
A multi-user, commercial timesharing system that combines 
DIBOL with RT-ll 
Also called MUMPS. A timesharing system oriented toward 
large database applications. 
A general-purpose, timesharing system that provides a fast 
response time in multi-user applications and program development. 
Multiuser, multiprogramming real-time systems that 
support multiple languages, program development tools, and a 
variety of utilities. The most popular PDP-II timesharing O/S. 
Subsets of RSX-IIM-PLUS appropriate for small memory 
PDP-lls. RSX-llS is a memory-only (diskless) system. 
Interactive Application System allows real-time application 
execution concurrent with timeshared processing. Derived from RSX. 
Bell Laboratories experimental operating system Unix was 
devc\oped on PDP-II systems. Ultrix is the Digital-proprietary 
version of Unix for PDP-II and VAX systems. 

Figure A.2: PDP-II Operating Systems (US-based) 
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CMEA Name Closest US Name 
DIAMS, DIAMS-I, DIAMS-2 MUMPS, DSM-ll 
DOS-KP RSTS or RSTSIE 
DOS-SM PDP-II DOS (obsolete) 
Demos 
Inmos 
OS-RV 
OS-RVM 
RAFOS, RAFOS-II 
ROS-RV 

Unix / TTl1.rix 
Unix / Ultrix 
RSX-II 
RSX-IIM 
RT-II 
RSX-II 

Figure A.3: Soviet Clones of PDP-II Operating Systems 

A.l.2 CMEA Clones of the PDP-ll 
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The PDP-II has been extensively copied in the Soviet Union. Figure A.I is a list 

of some of the most significant ones. The most popular model, by far, is the SM-I420. 

A clone of a mid-sized UNIBUS-based PDP-ll, the SM-I4202 is found in almost every 

scientific lab, academic institute, and manufacturing environment where a minicomputer 

could be used. As the successor to the SM-3 and SM-4 systems, the SM-I420 was in 

heavy serial production until at least 1989. Since then, the SM-1425, a Q-bus-based 

clone of the LSI-I 1/73, has probably pushed out the SM-1420.3 Other Q-bus systems 

include the Elektronika series (the Elektronika-lOO and Elektronika-60). 

The PDP-II runs seven major operating systems, and is available in a wide variety 

of hardware configurations (see Figure A.2). Of these, the most popular are the RSX-Il 

family, the Unix family, RT-ll and RSTS. These operating systems have been "cloned" in 

the Soviet Union as OS-RV (and OS-RVM), Demos/lnmoslNmos, RAFOS, and DOS-KP. 

See Figure A.3 for a more comprehensive list of SovietlUS operating system equivalences. 

2The UNIBUS in the SM-I420 is called a "Common Bus" in Soviet literature. It is electrically 
compatible with the UNIBUS. It is not physically compatible, however, as the Common Bus uses a 
European standard connector, while the UNIBUS uses board plating of insertion fingers. 

3The Q-bus in the SM-I425 is known as the "MPI Bus." It is probably electrically compatible, and is 
certainly not physically compatible, with the Digital Q-bus. 
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A.l.3 Software Cloning 

The term "clone," when used with software, is somewhat misleading. A Soviet 

functional equivalent of a UNIBUS system, such as the SM-I420, is built from Soviet 

components, and performs the same function as the equivalent PDP-II. In this case, the 

hardware is usually produced by reverse-engineering an existing system, or by producing a 

similar, but compatible, system from indigenous components using an indigenous design. 

The latter is probably the case with the SM-I420 and the SM-1425-while similar to 

PDP-II systems, they are not identical. 

Software, however, is not so easily "cloned." If the hardware is compatible, and that 

is a major goal of the program which produced the SM-series systems, then new software 

does not have to be written. Rather, the existing software is "Russified" by engineers4 

and remains entirely compatible with the existing base of application software. 

Examination of Soviet systems running OS-RV (the RSX-lI-Iike operating system) 

indicates that this is the case-the software is clearly, obviously derived from either 

binary executable or source codes distributed by Digital Equipment Corporation. In this 

case, the Soviets have simply built upon the standard distribution. This is not unique. In 

their VM operating system (for functional equivalents of IBM 360/370 series computers), 

their VMS operating system (for functional equivalents of Digital VAX computers), their 

Unix operating systems, and in most MS-DOS applications, it is clear that the software is 

derived rather then re-engineered from the original. Derivation implies that the Soviets 

have taken a working copy of the software, and made changes to it. Re-engineering 

implies that all of the source code was written from scratch, although the software is 

compatible with the original. 

4"Russification" is the term used by Soviets to describe the process of translating the character set, 
command set, and message texts of a piece of software into Russian/Cyrillic. 
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Appendix B 

Networking Alternatives 

B.I Networking Alternatives 

This appendix briefly describes some of the typical networking configurations found 

in minicomputer environments. 

B.1.1 Hardware Connections-Mini-to-Mini 

Minicomputer systems are typically connected in one of the following ways: 

SeriaVAsynchronous A connection using serial interfaces, with asynchronous timing. 

Limited in speed to a maximum of about 40,000 bps (bits per second). Typical 

speeds are from 300 bps to 9600 bps. Standard modems can extend the distance 

between systems, and operate at speeds up to about 14,400 bps. Conventional 

modem technology operates at speeds of 300 bps, 1200 bps, 2400 bps, 9600 bps, 

and faster. There are intermediate speeds for special equipment. Most modems 
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use 2-wire telephone lines (dial-up) for full-duplex (two directions simultaneously) 

operation. 

SeriaVSynchronous A connection using serial interfaces, with synchronous timing. Lim

ited in speed to a maximum of about 64,000 bps. Typical speeds are from 300 bps 

to 64,000 bps. Synchronous modems (more expensive than asynchronous modems) 

can extend the distance between systems. Most synchronous modems operate at 

9,600 bps or faster. Synchronous transmission is more efficient than asynchronous 

transmission because there is no need for in-band timing. This saves about 20% 

of the bandwidth. Most synchronous modems use 4-wire telephone lines (leased) 

for full-duplex operation. 

Parallel This connection is really only suitable for same-room interconnection of sys

tems. Most often used for system-to-printer communications, but could be used 

for very high bandwidth system-to-system communications (such as memory-to

memory). Transmission rates are usually in the 1,000,000 bps range, because multi

ple "bits" are transmitted at the same time. Parallel interfaces are usually expressed 

in terms of octets of bits-8 bit, 16 bit, and 32 bit are common "widths." Modems 

for parallel connections are very rare. Maximum distance between systems is in 

the 100 meter range. 

Local Area Networks Local Area Networks (LANs) utilize broadcast media to which 

mUltiple stations (more than two, normally) are connected and can transmit simul

taneously. Typical LAN technologies include Ethernet, Arcnet, Token Ring, and 

Starlan. See Figure B.l for a summary of some popular LAN technologies and 

topologies. The only LAN technology commonly used in the West with PDP-II 

systems is Ethernet. 
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LAN Name Speed Media Topology 
HYPERchannel 50 Mbps coaxial cable broadband bus 
LocalNet 20 128 kbps coaxial cable broadband bus 
LocalNet 40 2.5 Mbps coaxial cable broadband bus 
Wangnet 340 MHz coaxial cable bus 
Omninet 1 Mbps twisted pair bus 
ARCnet 2.5 Mbps coaxial cable bus 
Ethernet 10 Mbps coaxial/twisted baseband bus 
Token Ring (4) 4 Mbps twisted pair ring 
Token Ring (16) 16 Mbps twisted pair ring 

Figure B.I: Some Popular LAN Technologies 

Custom Interfaces A custom interface, which might use a variety of technologies, could 

be constructed for network communications. Good examples of this would be 

CAMAC1, IEEE 4882, or a parallel memory-to-memory device such as the Digital 

DRII or DRVII. 

B.l.2 Software Connectiolls-Mini-to-Mini 

Minicomputers can communicate using a variety of software systems. These differ 

radically in the power they provide to the end-user for communications. Networking 

software can be divided into several categories, from simplest to most powerful. See 

Figure B.2 for a brief summary. 

·Computer-Aided Measurement and Control (CAMAC) is a high-performance data acquisition and 
control standard (IEEE 583) for laboratory and engineering applications. Most CAMAC systems use bus 
interfaces and contain between one to eight CAMAC crates. Additionally, the CAMAC Serial High
way system offers many distinct advantages over other distributed-control highway systems. This system 
contains a serial highway driver and up to 62 crates. 

2IEEE Standard 488-1975, "Digital Interface for Programmable Instrumentation," also known as Eu
ropean Standard IEC 625-1, describes an instrumentation control bus with up to 15 devices. IEEE 488 is 
designed primarily as a master/slave bus with a single controller and multiple instruments, but could be 
configured for full·duplex data transmission. IEEE 488 supports either star or daisy-chain topologies. 
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Protocol Max No File Terminal Program-
Family Systems Transfer Emulation Mail to-Program 
Dumb Terminal 2 No Yes No No 
Kermit-family 2 Yes Yes No No 
Dedicated 2 Yes No No No 
Dialup 368 Yes No Yes No 
TCP/IP 231 Yes Yes Yes Some 
DECnet 1039 Yes Yes Yes Yes 

Figure B.2: Families of Mini-to-Mini Network Software 

Terminal Emulation 

Terminal Emulation means that one system emulates a terminal which would be 

directly connected to a single port on another system. There is no route-through, or any 

higher semantics than that provided by the terminal itself (presentation layer). 

KERMIT and Other Asynchronous Terminal Emulation 

In KERMIT-style communications, a computer acts as a terminal (as in the previous 

case), but with some power to transfer files between systems. The most popular software 

package which allows this is called KERMIT.3 In KERMIT-style communications, a local 

computer acts as a terminal for the purposes of logging on to a remote computer (usually 

done manually, although possibly with an automatic script file). Then, to effect file 

transfer, the remote computer runs a file transfer program. The local computer's terminal 

emulation software is then put, manually, into file transfer mode, and files can be moved 

between systems. While this entire process is tedious, the broad spectrum of systems 

on which KERMIT itself is available make this a least common denominator which has 

been astonishingly successful. 

3KERMIT is an error correction file transfer protocol originally intended for use on direct or dialup RS-
232-C asynchronous serial connections and also adapted for use on Ethernet, token rings, and other kinds 
of infrastructure. KERMIT was developed at the Columbia University Center for Computing Activities 
in 1981. There are text and binary file transfer modes for similar and heterogeneous hosts, and most 
implementations also provide terminal emulation. 
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VAXNET and Other Asynchronous Links 

VAXnet is an example of a System-to-System dedicated protocol. These types of 

protocol usually require a dedicated asynchronous link between two systems running a 

simple file transfer protocol which can be controlled from a different job. This is an 

unusual configuration, but is commonly used between systems which are not licensed for 

more expensive network software. 

Automatic Dialup Protocols 

The automatic dialup protocols are designed for intermittent connections between 

systems, established automatically (without explicit user intervention). The most popular 

of these is vvcp4, which supports simple file transfer, electronic mail, and a powerful 

international bulletin board and conferencing system usually called VSENET. Most VVCP 

implementations (and less powerful protocols mentioned above) are in the public domain; 

most protocols more powerful than VVCP are not. 

While the VVCP protocol itself doesn't contain a routing element, systems which 

participate in VVCP networks can do simple store-and-forward routing based on explicit 

paths. 

4The Unix to Unix CoPy (UUCP) protocol is used in a variety of networks. The normal transmission 
protocol, the g protocol, fragments data into packets, uses checksums to detect errors, and retransmits when 
necessary. The f protocol is used over X.25 (CCITT Recommendation X.25) and leaves most of the work 
to the latter protocol. Similarly, the t protocol is sometimes used over TCPIIP. All of these protocols are 
half duplex (bi-directional data flow, but only one direction at a time). 
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TCP/IP 

TCPIIP (Transmission Control ProtocollInternet Protocol) protocols5 are the next step 

up from a system-to-system link-they support reliable stream and unreliable datagram 

links between systems on a common network. 

Although TCP/IP could support program-to-program communications, it is most com

monly used in support of file transfer (ftp), terminal emulation (te/net), and electronic 

mail (SMTP). Since the mid-1980s, the TCPIIP protocol suite has become very popular 

in the business community, and it is believed to be the most widely implemented of the 

vendor independent protocol suites in the Unites States, available on computers ranging 

in size and expense from supercomputers to personal computers, including the PDP-II 

series under RSX and RT-ll. TCP/IP has several routing protocols available. 

DEC net 

DEC net is a network protocol suite written by Digital Equipment Corporation.6 DEC

net supports a routing function, as weB as program-to-program communications (called 

task-to-task communications). Applications built into DEC net networks include file trans

fer (FAL), terminal emulation (CTERM, RTPAD, and LAT), diagnostic and maintenance 

5 Also known as the Department of Defense (DoD) protocol suite or the Internet protocol suite, TCP/IP 
was largely developed between 1973 and 1981, partly under the sponsorship of the U.S. Advanced Research 
Projects Agency (ARPA), now called the Defense Advanced Research Projects Agency (DARPA). The idea 
of TCP was proposed in 1974 by Robert Kahn and Vint Cerf, then both of DARPA, who jointly managed 
the development of the TCPIIP protocol suite. Architectural responsibility for the protocol suite was taken 
over by Dave Clark of MIT in 1981; it now sits more-or-Iess with the Internet Activities Board (lAB). 

6DECnet is built on DNA (Digital Network Architecture), and is currently running in three versions: 
DEC net Phase III (PDP-II systems can only run up to Phase III), Phase IV (adds routing and large 
networks), and Phase V (transition protocols to OSI instead of proprietary). DEC net is the family of 
software and hardware communications products that enable computers running Digital and 3rd party 
operating systems (VMS, Ultrix, MS-DOS, OS/2, Macintosh Operating System, RSX, RT-II, RSTS, and 
TOPS-10120) to participate in a network environment. A network consists of two or more computer systems 
(also called nodes), connected by networking software and physical links (or lines). These lines are used 
to pass data from one system to another. 
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(DTRlDTS, NML, MOP, and MIRROR), terminal-to-terminal communication (PHONE), 

and several distributed database and system management functions. 

DECnet Phase III networks can have 1000 nodes, at most. Phase IV networks can 

have up to 65,535 nodes. Phase V networks can have an unlimited number of nodes.7 

Since 1974, DEC net has been growing as new functions have been phased in on a 

regular, planned basis. 

DECnet Phase I, which allowed similar Digital computer systems to work together, 

included task-to-task transactions, point-to-point communications, downline system load

ing, and down line task loading. 

DEC net Phase II extended Phase I functions to heterogeneous networks so Digital's 

computers running different operating systems could work together. DECnet Phase II 

also provided additional capabilities and security features: file transfer, remote resource 

sharing, and remote command submission. 

DEC net Phase III provided alternatives for configuration flexibility and communica

tions cost saving. Adaptive routing and mUltipoint communications reduce the need for 

direct links between every pair of communicating computers in a network. The network 

support tools-Network Management-were also added with DECnet Phase III. Network 

Command Terminals, added in this version, allows a user connected to a terminal on one 

system to access a remote system (running the same operating system), as if they were 

locally connected. 

DECnet Phase IV provided support for networks with (up to or) more than 1023 

nodes, and support for Ethernet. Phase IV also included support for X.25 protocols 

7This is only limited by the semantics of the ISO 8348 Addendum 2 description of the 40-digit NSAP 
address. 
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over packet switched networks and extended the Network Command Terminal facility 

to include heterogeneous systems. Phase IV also supports communications servers such 

as dedicated communications processors, which provide functions such as routing and 

terminal service. 

B.1.3 Software and Hardware Connections-Mainframe-to-Mini 

In the context of this report, the IBM 360/370 familyB will be used as the standard 

for mainframe-to-minicomputer communications. The CMEA countries have chosen to 

imitate and emulate this series of CPUs in their "ES" (Unified System) mainframe line, 

and "ES" mainframes are the most popular mainframes in those countries. 

IBM mainframes communicate with peripherals via channels, which are high-speed, 

direct-to-CPU communications ports. Because they are so high speed, and so powerful, it 

is common to put a communications front-end on each mainframe9 to handle system-to

system and system-to-terminal communications. Two IBM systems communicate using 

a synchronous communications protocol, BSC (Binary Synchronous Communications)1O 

over a point-to-point or multi-drop circuit. Over that circuit can pass RSCS (Remote 

Spooling and Communications Subsystem) traffic, SNA (Systems Network Architecture) 

traffic, or some other network protocol. 

Terminals (usually known by the hardware designation 3270) communicate with "clus

ter controllers," which group mUltiple terminals for communication over a single BSC 

8 As the West's longest-running family of compatible mainframe systems, the IBM 360s gave way to 
the 370s, which gave way to the 30xx/43xx systems, which have now been replaced, ironically enough, 
by the ES-9000 family, where ES in this acronym stands for "Enterprise System." 

9 Although one front-end can serve multiple mainframes. 
IOBisync, short for BInary SYNChronous protocol, another name for BSC, is part of the HOLC/SOLC 

(High-level/Synchronous Data Link Control) family of protocols developed by IBM and later adapted for 
use in CCnT Recommendation X.2S. 
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line to a communications front-end. These terminals are "block mode" terminals, which 

transmit entire screens to the host. The same cluster controllers support printers, and card 

readers (known in ffiM parlance as "remote job entry" or RJE stations II). 

It is also possible to connect standard asynchronous terminals to ffiM front-end pro

cessors, although this is not common. 

In connecting a minicomputer to an ffiM mainframe, the best course of action is to 

have the minicomputer emulate some piece of hardware or software that the mainframe 

expects. Thus, it is possible to attach the minicomputer: 

directly to the CPU via a channel, called "channel-attached." 

emulating a cluster controller directly to a front-end, which means that the minicom

puter pretends to have multiple terminals and printers attached. 

emulating a 3270 to a cluster controller, which means that the minicomputer can act as 

a single terminal, printer, and remote job entry station. 

as an asynch terminal to a front-end which supports non-block-mode terminals. 

II Although card readers are now quite rare, using the RJE protocol to submit jobs over a communications 
line to an IBM mainframe is a common and inexpensive solution. The most common Western hardware 
device which does this is a HASP box. 
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Appendix C 

List of Acronyms and Abbreviations 

Throughout this report a variety of organizations are described. These organization 

names often start with, on incorporate, an acronym that describes what type of organiza

tion they are. The following two tables should help in knowing which is which. I 

The tables after the first two, in the rest of this Appendix, list the acronyms and 

organizational abbreviations used in this study. 

lThc author is gratcful to William McHcnry, who prcparcd thc first table in this Appcndix and gavc 
permission for its usc. (McHenry, 1993) 



Acronym 
ADS 
AIKTs 

NO,AO 
GIKTs 

IKF 
ITIs 
KIVT 

MGP 
MKhA 
MMP 
MNPP 

MP 

NPK 

NPO 
NPP 
NPTs 
NTF 
NTK 
NTIs 
000 

PF 
PK 

PKF 

Russian 
Assotsiatsiya delovogo sotrudnichcstva 
Avtomatizirovanniy informatsionno
kommercheskoy tsentr 
Aktsionnemoyc obshchestvo 
Gosudarstvenniy or Glavniy informatsionniy 
kommcrcheskiy tsentr 

Informatsionno-kommercheskaya firma 
Innovatsionno-tekhnicheskiy tsentr 
Kustovoy informatsionno-vychisliteJ' noy tsentr 

Ma!oye gosudarstvennoye predpriyatiye 
Mezhotraslevaya khozyastvennaya assotsiatsiya 
Maloye mezhotraslevoye predpriyatiye 
Maloye or mezhotraslcvoyc nauchno
proizvodstvennoye predpriyatiye 
Maloye predpriyatiye 

Nauchno-proizvodstvennyy kooperativ 
or kompleks 

Nauchno-proizvodstvennoye ob"yedineniye 
Nauchno-proizvodstvennoye predpriyatiye 
Nauchno-proizvodstvenniy tsentr 
Nauchno-tekhnicheskaya firma 
Nauchno-tekhnichcskaya kompaniya 
Nauchno-tekhnicheskiy tsentr 
Obschestvo s ogranichennoy otvetsvennostyu 

Proizvodstvennaya firma 
Proizvodstvennyy kooperativ 

Proizvodstvennaya or Promyshlenno
kooperativnaya firma or fabrika 

Translation 
Association of Business Cooperation 
Automated Information-Commercial Center 

Joint-stock Company 
State or Main Information Commercial Center 
Comments: K might also mean cooperative, 
but this sounds like a state organization 
and "commercial" is a popular term nowadays 
Information Commercial Firm 
Innovation Technical Center 
Branch or Local Information Computing Center 
Comments: Smaller facility than a VTsKP, 
or Multi-user Computer Center, they 
usually served one industry branch or sub-region. 
Small State Enterprise 
Interbranch Economic Association 
Small Multi-branch Enterprise 
Small or Multi-branch Research and 
Production Enterprise 
Small Enterprise 
Comments: Small does not mean little: 
it is a rather technical term closer to 
Small business or Subchapter S business 
Research and Production Cooperative or Complex 
Comments: McHenry suggests Cooperative is 
a beter term in this case. 
Scientific-Production Association 
Scientific-Production Enterprise 
Scientific-Production Center 
Scientific-Production Firm 
Scientific-Production Company 
Scientific-Technical Center 
Limited Liability Society 
Comments: Very close to LTD or Inc. 
(This term is obsolete according 
to the current Russian business legislature. 
Older OOO's may be surviving but new LTD's 
are supposed to be called TOO's [sec below)) 
Production Firm 
Production Cooperative 
Comments: As opposed to a trade or 
services cooperative 
Either Cooperative Production Firm or 
Industrial Cooperative Factory 
Comments: Here firm is probably just a vogue, 
production refers to the profile and cooperative 
refers to the type of stock. McHenry suggests 
the first translation. 
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Acronym 
PKOOO 

PO 
SP 
TOO 

TsNTTM 
or 
Tsentr NTTM 

Russian 
Proizvodstvenno-kommercheskoye 
obshchestvo s ogranichennoy 
otvets-tvennost'yu 
Proizvodstvennoye ob"yedinnoye 
Sovmestnoye predpriyatiye 
Tovarischestvo s ogranichennoy 
otvetstvennost'yu 

Tsentr nauchno-tekhnicheskogo 
tvorchestva molodezhi 

Translation 
Production-Commercial Society 
with Limited Liability 

Production Association 
Joint Venture 
Limited Liability Society 
Comments: close to LTD or Inc., 
replaces the obsolete 000 
Center for Scientific-Technical Activity 
of the Young 

Comments: This is a euphemism for a cooperative. 
One commentator described them as follows: "Prior 
to perestroika this was the only kosher form of 
business in the USSR. Educated young people were 
allowed to earn a second [but never a third) salary 
in commercial NTTMs. Those were tolerated by 
the system because they paid huge dues to 
the Komsomol (Young Communist League). Now with 
the Komsomol banned some NTTMs may eventually 
grow into professional/technical ventures." 
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Acronym 
AA 
ACK 
ACM 
ADONIS 

AIAG 
AM 
AN 
ANAS 
ANAzSSR 

ANLASSR 
ANSI 
ANSSSR 

API 
APPC 
APS 
ARI 
AR2 
ARPA 
ASCII 
ASU 
ASUP 
AT 
ATTR 
AVIAREMONT 
Aeroflot 
BAV 
BBS 
BEL 
BELL 
BISYNC 
BITNET 
BPS 
BS 
BSC 
BSD 
BTAM 
BTMD 
BURUNI 

CAMAC 
CAP404 
CCC 
CCITT 

Expansion 
American Airlines 
Acknowledge, Acknowledgement 
Association for Computing Machinery 
Automated Interactive Organizational-Scientific Information System 
Avtomatizirovannaya Dialogovaya Organizatsionno-Nauchnaya 
Informatsionnaya Sistema 
Automobile Industry Action Group 
Amplitude Modulation 
Annulirovanie (Cancel CAN) 
Administrative Network of the Azerbaijan Academy of Sciences 
Academy of Sciences of the Azerbaijan SSR (Baku) 
Akademiya Nauk Azerbaydzhanskoy Sovyetskoy Sotsialisticheskoy 
Republiki 
Academy of Sciences of the Latvian SSR, Riga 
American National Standards Institute 
Academy of Sciences of the Union of Soviet Socialist Republics 
Akademiya Nauk Soyuza Sovetskikh Sotsialisticheskikh Respublik 
Application Programming Interface 
Application Program to Program Communications 
Automated Programming System 
Avtoregistr I (Data link escape DLE) 
Avtoregistr 2 (Escape ESC) 
Advanced Research Projects Agency (also: ARPAnet, ARPA Network) 
American Standard Code for Information Interchange 
Management Information System (Russian) 
Computerized Management Information System (Russian) 
Appropriate Technology 
Averate Time To Repair 
All-Union Production Association "Aviaremont" 
Civil Air Fleet 
Bryabin's al'ternativnyj variant 
Bulletin Board System 
Bell 
Bell Laboratories Murray Hill, US 
Binary Synchronous 
Because It's Time (There) Network 
Bits Per Second 
Backspace 
Binary Synchronous Communication (bisync) 
Berkeley Software Distribution (of Unix) 
Basic Telecommunications Access Method 
Basic Telecommunications Access Method 
SKB NPO Unikal'nykh Stankov (Buruni) 
Special Design Bureau of the NPO of Unique Machine Tools 
Computer-Aided Measurement and Control 
Shop No. 4 of the Civil Aviation Plant No. 404 
Customs Coordinating Committee 
Comite Consultatif International Telegraphique et Telephonique 
International Consultative Committee on Telegraphy and Telephony 
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Acronym 
CD 
CEMA 
CIA 
CICS 
CINTI 
CIS 
CIS 
CMEA 
CNC 
CNN 
CNTI 
COCOM 
COLUMBIAU 
CP/M 
CPM 
CPU 
CR 
CRC 
CREES 
CSDS 
CSMNCD 
CSPDN 
CZ 
DA 
DAMQAM 
DARPA 
DBMS 
DC 
DCE 
DDCMP 
DEC 
DECUS 
DIALOGUE 
DIS 
DLE 
DMA 
DNA 
DNIC 
DNS 
DOS 
DP 
DSP 
DTE 
DTRlDTS 
DoD 

Expansion 
Committee Draft 
Council for Mututal Economic Assistance 
Central Intelligence Agency 
Customer Information Control System 
Central Institute for Scientific and Technical Information (Vietnam) 
Commercial Instruction Set 
Commonwealth of Independent States 
Council for Mutual Economic Assistance 
Computerized Numerical Control 
Cable News Network 
Center for Scientific and Technical Information (Mongolia) 
Coordinating Committee for Multilateral Export Controls 
Columbia University (New York) 
Control Program for Microcomputers 
Control Program for Microcomputers 
Central Processing Unit 
Carriage Return 
Cyclic Redundancy Check 
Centre for Russian and East European Studies 
Circuit Switched Data Service 
Carrier Sense Multiple Access/Collision Detect 
Circuit Switched Public Data Network 
Czechoslovakia 
Podtverzhdenie (Acknowledge ACK) 
Dynamically Adaptive Multicarrier Quadrature Amplitude Modulation 
Defense Advanced Research Projects Agency 
Data Base Management System 
Device Control 
Data Communications Equipment 
Digital Data Communication Message Protocol 
Digital Equipment Corporation 
Digital Equipment Computer User's Society 
Joint Venture Dialogue 
Draft International Standard 
Data Link Escape 
Direct Memory Access 
Digital Network Architecture 
Data Network Identification Code 
Domain Name System 
Disk Operating System 
Draft Proposal (or Protocol) 
Digital Signal Processor 
Data-circuit Terminating Equipment 
DECnet Test ReceiverlDECnet Test Sender 
United States Department of Defense (Washington) 
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Acronym 
EARN 
EBCDIC 
ECMA 
ECN 
EDI 
EDIFACT 

EEPROM 
EIA 
ElS 
ELEKSVTS 
ELEKTRON-
MASH 

ELORG 
ENERGO-
NADZOE 

ENIKMASH 
ENQ 
EOT 
EPROM 
ES 
ESC 
ETB 
ETX 
FAL 
FAX 
FF 
FIAN 

FIPS 
FM 
FMS 
FOA 

FORTRAN 
FPS 
FREEnet 
FS 
FTAM 
G 
GA 
GB 
GBL 
GKNT 

GKVTI 

GLAVGORSTROY 

Expansion 
European Academic Research Network 
Extended Binary Code 
European Computer Manufacturers Association 
Experimental Computer Network 
Electronic Data Interchange 
Electronic Data Interchange for Administration, 
Commerce, and Transport 
Electrically Erasable PROM 
Electronic Industries Association 
Extensed Instruction Set 
Moscow Experimental Computer Eleks 
NPO Elektronmash imeni Lenin (Kiev) 
V. I. Lenin Production Organization Elektronmash 
Elektronorgtekhnika Foreign Trade 
State Inspection for Industrial Power Engineering 
and for Power Engineering Supervision 
Experimental Research Institute for Metal Forming Machinery 
Enquiry 
End of Tape 
Erasable PROM 
Unified Systems (from Russian, also written as YeS) 
Escape 
End of Transmission Block 
End of Transmission 
File Access Listener 
Facsimile 
Form Feed 
Fizicheskiyy institut imeni P.N. Lebedev 
Physics Institute named for N. Lebedev 
Federal Information Processing Standard 
Frequency Modulation 
Forms Management System 
Nat'l Defense Research Institute 
Forsvarets Forskningsanstalt (Stockholm) 
FORmula TRANsmission 
Floating Point instruction Set 
For Research and Education Network 
Form Separator 
File Transfer Access Method 
Billion 
Civial Aviation (Russian) 
Great Britain 
Lenin Library 
USSR All-Union State Committee for Science and Technology 
Obshchesoyuznyy Gosudarstvennyy Komitet SSSR 
po Nauke i Tekhnike 
All-Union State Committee for Computer Technology and Informatics 
Obshchesoyuznoy Gosudarstvennyi Komitet SSSR po 
Vychislitel'noy Tekhnike i Informatike 
Kiev Main Construction Administration 
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Acronym 
GMD 
GNU 
GOSPLAN 

GOSSNAB 
GOST 
GPKIASU 

GPNTB 
GS 
GT 
GVS 
HDLC 
HF 
HPC 
HT 
HU 
HUMP 
UO 
IAAELEKTRO 
lAB 
IAE 
lAS 
lAS 
lATA 
IBIT 
IBM 
IC 
ICL 
ICST! 
IDICT 
IEC 
IEEE 
IEME 
IEVT 

IFZANSSR 

lIAS A 
lKANESSR 

lKANUkSSR 

INEUM 

Expansion 
Graphical Access Method 
GNU's not Unix 
USSR State Planning Committee 
Gosudarstvennyy planovyy komitet 
USSR State Committee for Material and Technical Supply 
State Standard (gosudarstvennyjj stand art) 
State Design-Engineering Institute of Management Information Systems 
Gosudarstvennyy proyektno-konstruktorskiy institut avtomatizirov 
annykh sistem upravleniya 
State Public Library for Science and Technology 
Group Separator 
Gorizontal'naya tabulyatsiya (Horizontal tab HT) 
Long-haul Network (global'naya vychislitel'naya set') 
High-level Data Link Control 
High Frequency 
High Performance Computing (computer) 
Horizontal Tab 
Hungary 
Heavy and Unique Machines Plant (Ul'yanovsk) 
Input/Output 
Installation and Adjustment Admin. of the Trust Elektrotsentrmontazh 
Internet Activities Board 
Institute of Atomic Energy imeni I V Kurchatov, Moscow 
Institute for Automated Systems (see VNIIPAS) 
Interactive Application System 
International Air Transport Association 
International Bureau of Information and Telecommunications 
International Business Machines 
Integrated Circuit 
International Computers Limited 
International Center for Scientific Information 
Instituto de Documentacion y Informacion Cientific-Tecnica (Havana) 
International Electrotechnical Commission 
Institute of Electrical and Electronics Engineers 
Institute of Electrical Measurement Equipment (Leningrad) 
Institute of Electronics and Computer Technology of the Latvian ANSSR 
Institut Elektoniki i Vychislitel'noy Tekhniki ANLaSSR 
Institute of Earth Physics of the Academy of Sciences 
Institut Fiziki Zemli ANSSSR 
International Institute for Applied Systems Analysis 
Institute for Cybernetics of the Estonian Academy of Sciences 
Institut Kibernetiki ANESSR (Talinn) 
Institute of Cybernetics of the Ukrainian Academy of Sciences 
Institut Kibernetiki imeni Glushkova (Kiev) 
Institute for Electronic Control Machines 
Institut elektronnykh upravlyayushchykh mashin -----------------------
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Acronym 
INFORMVES 
INION 

INMARSAT 
INOK 
INTEREVM 
IPIAN 
IPKAN 
IPM 
IPPI 

IPU 

IRPR 
IRPS 
ISAM 
ISO 
IVMANGRSSR 
IVS GA 
IVTI 
IYaF 
JINET 
JIT 
JV DIALOG 
K 

KB 
KBPS 
KERMIT 
KGB 
KHIR 
KHIR 
KIAE 
KN 
KP 
KT 
KTM 
KU 
LAN 
LAPB 
LAT 
LF 
LSI 
LSS 
LTM 
LUG 

Expansion 
Association of Information and Automated Data Processing of MFERUSSR 
Institute for Scientific Information for the Social Sciences 
Institut Nauchnoy Informatsii po Obshchestvennym Naukam 
International Maritime Satellite Organization (Washington) 
INvariantnyy Obuchayushchiy Kompleks-Invariant Training System 
International Center for Information Processing and Electronics 
Institute of Informatic Problems (Poland) lnstityt Podstaw Informatyki 
Institute of Problems of Cybernetics of the Academy of Sciences 
Institute of Applied Mathematics-Institut Prikladnoy Matematiki 
Institute for Information Transmission Problems 
Institut problem peredachi informatsii 
Institute of Control Problems 
Institut Problem Upravleniya 
Parallel channel (Russian) 
Serial channel (Russian) 
Indexed Sequential Access Method 
International Organization for Standardization 
Institute of Computer Mathematics of the Georgian Academy of Sciences 
Network for Civil Aviation (Russian) 
Instiute of Computer Science and Information (Romania) 
Institut Yadernoy Fiziki (Novosibirsk) Institute of Atomic Physics 
Joint Institute NETwork 
Just-in-time 
Joint Venture Dialog 
(in context of memory) multiples of 1024 
(otherwise) mUltiples of 1000 
Konets blokov (End of transmission block ETB) 
Thousands of Bits Per Second 
KL-lO ERror-free transMIT protocol 
USSR Union Republic State Committee for Security 
Khar'kov Institute of Radioelectronics 
Khar'kovskiy institut radioelektroniki 
Kurchatov Institute of Atomic Energy 
Konets nositelya (End of medium EM) 
Konets peredachi (End of transmission EOT) 
Konets teksta (End of text ETX) 
Kto tam? (Enquiry ENQ) 
Commutating Device (kommutatsionnoye ustroystvo) 
Local Area Network 
Link Access Protocol, B 
Local Area Terminal, Transport 
Line Feed 
Large Scale Integration 
Local Network of Links (Iokal'noy seti svyazi) 
Forms Management System (Russian) 
Local Users Group 
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Acronym 
M 
MAP 
MASSHTAB 
MATS GA 
MBPD 
MBPS 
MDKNIPS 
MFERUSSR 
MFU 
MGU 
MHz 
MIFI 

MINELEK
TRONPROM 

MINPROM
STROYUKSSR 

MINPROM
SVYAZI 

MINSVYAZI 

MIP 
MIS 
MIT 
MKS 
MMS 
MNP 
MNTsTP 

MODEM 
MOP 
MOSAIC 
MOSENERGO 
MPS 
MRP 
MS-DOS 
MSI 
MTBAIS 
MTBE 
MTBF 
MTTR 
MTU 
MTsNTI 

MUS 
MUSO 

Expansion 
Million (sometimes 1,000 x 1,000; other times 1,024 x 1,024) 
Manufacturing Automation Profile 
Masshtab Scientific Production Combine (Leningrad) 
Inter-Airport Telegraph Network for Civil Aviation (Russian) 
Rapid Data Transmission Module (modul' bystroy peredachi dannykh) 
Millions of Bits Per Second 
Carrier Sense Multiple Access/Collision Detect (Russian) 
Soviet Ministry of Foreign Economic Relations 
Physical Control Module (Russian) 
Moscow State University-Moskovskiy Gosudarstvennyy Universitet 
Mega Hertz (millions of cycles per second) 
Moscow Engineering Physics Institute 
Moskovskiy inzhenyernyy fizicheskiy ins!. 
Obshchesoyuznoye ministerstvo elektronnoy promyshlennosti SSSR 
USSR All-Union Ministry of the Electronics Industry 
Ministerstvo promyshlennogo stroitel'stva UkSSR 
Ministry of the Construction Industry of the UkSSR 
USSR All-Union Ministry of the Communications Equipment Industry 
Obshchesoyuznoye ministerstvo promyshlennosti sredstv svyazi 
USSR Union-Republic Ministry of Communications 
Soyuzno-respublikanskoye ministerstvo svyazi SSSR 
Millions of Instructions Per Second 
Management Information System 
Massachusetts Institute of Technology 
Moscow Cable and Thermal Network (MKS) 
Manufacturing Message Specification 
Microcom Networking Protocol 
Interbranch Scientific Center of Software Engineering (Kiev) 
Mezhotraslevoy nauchnyy tsentr tekhnologii programmirovaniya 
MOdulatorlDEModulator 
Maintenance Operations Protocol 
Multiuser Online System for the Analysis of International Computing 
Moscow Regional Administration of Power System Management 
Attachment to Network Module (Russian) 
Manufacturing Resource Planning 
MicroSoft Disk Operating System (also MSIDOS) 
Medium Scale Integration 
Ya M Sverdlov Machine Tool Building Assoc. 
Mean Time Between Errors 
Mean Time Between Failures 
Mean Time to Repair 
Maximum Transport Unit 
International Center for Scientific and Technical Information 
Mezhdunarodnyy tsentr nauchnoy i tekhnicheskoy informatsii 
Universal Microprocessor-based Communications Node 
Network Services Control Module (Russian) 

536 



Acronym 
MVS 
MX 
Mbps 
NAK 
NATO 
NC 
NCADE 
NET 
NICE 
NIIASS 

NIlE ANLaSSR 
NIIMVS 

NIS 
NIVTs ANSSSR 

NML 
NPO 
NRB 
NRC 
NRZ 
NSAP 
NT 
NT 
NTsAO 
NZ 
OECD 
OEM 
OGSPD 
OIVTA 

OIYaI 

OK 
OSI 
OSST 
OSTMD 
OSU 
OTMD 
OZhD 
P/OS 
PC 
PCB 
PCM 

Expansion 
Multiple Virtual Systems 
Mail Exchange 
millions of bits per second 
Negative Acknowledgement 
North Atlantic Treaty Organization 
Numerically Controlled 
National Center for Automated Data Exchange 
Otritsanie (Negative acknowledge NAK) 
Network Information and Control Exchange 
Research Institute of Automated Systems for 
Planning and Control in Construction 
Nauchno-issledovatel'skiy institut avtomatizirovannykh sistem 
planirovaniya i upravleniya v stroiteI'stve 
Electronics Institute of the Latvian Academy of Sciences 
Scientific Research Institute of Multiprocessor Computer Systems 
Nauchno Issledovatel'nskiy Institut Mnogoprotsessornykh 
Vychislitel'nykh Sistem 
Network Interaction System 
Scientific Research Computing Center of the Academy of Sciences 
Nauchno-issledovateI'skiy vychislitel'nyy tsentr ANSSSR 
Network Management Listener 
Scientific Production Organization (Russian) 
Nachalo ruchnogo vvoda (Start of manual message SMM) 
National Research Council 
Non-Return to Zero 
Network Service Access Point 
Nachalo teksta (Start of text STX) 
Northern Telecom 
National'nyy Tsentr Avtomatizirovannogo Obmena Informatsiyey 
Nachalo zagolovka (Start of heading SOH) 
Organization for Economic Co-operation and Development 
Original Equipment Manufacturer 
Statewide Network for Data Transmission 
Department of Informatics, Computer Technology, and Automation 
Otdeleniye informatiki, vychislitel'noy tekhniki, i avtomatizatsii 
Joint Institute of Nuclear Research 
Ob'yedinennyy institut yadernykh issledovaniy (Dubna) 
Optical Concentrator (opticheskiy kontsentrator) 
Open Systems Interconnection 
Systems Network Architecture (Russian, functional equivalent) 
Obshchiy setevoy telekommunikatsionnoy metod dostup (OTMD) 
Ostanovka schityvayushchego (Reader stop RS) 
General Telecommunication Access Method 
Ozhidanie (Idle IL) 
Professional Operating System 
Personal Computer (Politically Correct) 
Printed Dircuit Board 
Plug-Compatible Mainframe 
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Acronym 
PDP 
PEP 
PF 
PIO 
PIP 
PIP 
PKMP 

PL 
PLK 
PMIANUKSSR 

POISK 
PP 
PPP 
PROM 
PROP 
PS 
PS 
PSDS 
PSN 
PSP 
PSPDN 
PSTN 
PTO 
PUIK 

PUS 
PUSS 

RAM 
RE 
RF 
RFC 
RFEIRL 
RG 
RJE 
ROM 
ROSTO 

RS 
RSCS 
RSX 
RZ 
R&D 
Robotron 

Expansion 
Programmed Data Processor 
Packetized Ensemble Protocol 
Perevod formata (Form feed FF) 
Programmed Input and Output 
Peripheral Interchange Program 
Process Interaction Procedures 
Payde Milk Products Combine 
Payzhskii Kombinat Molochnykh Produkty (Pay de) 
Poland 
Subsystem Logical Switching (of a subscriber) 
Physicomechanical Institute, Academy of Sciences UkSSR 
Fiziko-mekhanicheskiy institut (Kiev) 
Patents Institute VNIIPI 
Packet of Programs (from Russian) 
Pakety prikladnykh programm-Package of Applied Programs 
Programmable Read Only Memory 
PRogram OPerator 
Perevod stroki (Line feed LF) 
Programmable Station (programmiruyemaya stantsiya) 
Packet Switched Data Service 
Packet Switching Network 
Subsystem for Network File Transmission 
Packet Switched Public Data Network 
Packet Switched Telecommunications (perhaps Telephone) Network 
Technical Service Program (programma tekhnicheskogo obsluzhivaniya) 
Protocol for Control of Information Channels 
Protokol Upravleniya Informatsionnym Kanalom 
Pusto (Null NUL) 
Protocol for Control of Communications Sessions 
Protokol Upravleniya Seansami Svyazi 
Random Access Memory 
Razdelitel' 'elementov (unit separator US) 
Razdelitel' fajlov (file separator FS) 
Request for Comments 
Radio Free EuropelRadio Liberty 
Razdelitel' grupp (group separator GS) 
Remote Job Entry 
Read Only Memory 
Russian Unified Technical Sports Association 
Rossiskoye Obyedinenie Sportivno Teknicheskih Obshest 
Record Separator 
Remote Spooling and Communications Subsystem 
Resource Sharing System 
Razdelitel' zapisej (record separator RS) 
Research and Development 
VEB Kombinat Robotron (GDR) 
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Acronym 
SAO! 

SASM 

SAZ440 
SDLC 
SI 
SIN 
SIO 
SKA 
SMA 
SMD 
SMTP 
SNA 
SNiP 
SO 
SOANSSSR 
SOH 
SOT 
SOYUZ-
AGRANPRIBOR 

SP 
SPI 
SPI 
SRR 
SSB 
STD 
STX 
SUI 
SUP 
SVERAUT 
SWIFT 
SYN 
Set' 
TAG REI 
TASS 

TCP/IP 
TLK 
TNC 
TOP 
TPI 
TSENPROG 
TSO 
TSSU 
TTY 

Expansion 
System of automated exchange of information 
Sistema avtomatizirovannogo obmena informatsiyey 
Network Architecture of Homogeneous Networks of SM Computers 
Setevaya Arkhitektura Odnorodnykh Setey SM EVM (see DNA) 
Sverdlovsk Aviation Repair Plant No. 440 
Synchronous Data Link Control 
Shift In 
Sinkhronizatsiya (Synchronous idle SYN) 
Serial Input/Output 
Connector Check (soglasovatel' sopryazheniya) 
Network Microprocessor Adapter 
Network Access Method 
Simple Mail Transfer Protocol 
Systems Network Architecture 
Stroitel'nyye Normy i Pravila (Construction Norms and Regulations) 
Shift Out 
Siberian Department of the USSR Academy of Sciences 
Start of Heading 
Transactions Processing System (Russian) 
Foreign Delivery of Instruments, Automation Equipment, and 
Control Systems Association of Minpribor 
Space 
Simvol pol'zovatelya I (Customer use I CUI) 
Data Transfer (sredstvo peredachi informatsii) 
Union of Russian Radio Amateurs (Soyuza Radiolyubitelei Rossii) 
Single Side Band 
Subscriber Trunk Dialing 
Start of Transmission 
Simvol upravleniya I (Device control I DC I) 
Network Control Program (setevaya upravlyayushchaya programma) 
Sverdlovsk Planning and Design Bureau of Automated Control Systems 
Society for Worldwide Interbank Financial Telecommunications 
Synch 
Network (Russian abbreviation) 
Taganrog Radio Engineering Institute imeni Kalmykov 
Telegraph Agency of the Soviet Union 
Telegrafnoye Agenstvo Sovetskogo Soyuza 
Transmission Control Protocol/Internet Protocol 
talk program 
Terminal Node Controller 
Technical Office Profile 
Tallina Polutehniline Institut-Tallinn Polytechnic Institute 
Tsentrprogrammsistem 
Time Sharing Option 
USSR Central Statistical Administration 
Terminal (from a device model number mfg. by Teletype) 
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Acronym 
TsEMI 

TsINTI 
UHF 
UK 
UM 
UNEC 
UP 
UPS 
UR 
UR 
US 
US 
USSR 
USVM 

UUCP 
UUK 
UVTEI 
UVVZ 
UZD 
V4 
VAS KhNIL 
VAT 
VAX 
VDNKh 

VEIKI 
VHF 
VIDEOTON 
VINITI 
VITEBSKMACH 
VK 
VKP 
VKh 
VLSI 
VM 
VMS 

Expansion 
Central Economics and Mathematics Institute 
Tsentral'nyy ekonomiko-matematicheskiy institut 
Central Institute for Scientific and Technical Information (Bulgaria) 
Ultra High Frequency 
United Kingdom 
Routing Module (Russian) 
United Nations Economic Commission 
Transmission Control Module (Russian) 
Uninterruptable Power Supply 
The Soviet Union 
Ustanovlenie rezhima (Set mode SM) 
Unit Separator 
United States 
Union of Soviet Socialist Republics (see UR) 
Computer Connection Device 
Ustroystvo Sopryazheniya Vychislite1'nykh Mashin 
Unix to Unix Copy Program 
Upravlenie ukazatelem (Cursor CC) 
Central Institute for Scientific, Technical and Economic Information 
Remote Job Entry 
Data Link Control Module (Russian) 
Version 4 (more generally, V means Version) 
All-Union Academy of Agricultural Science imeni V. I. Lenin 
Value Added Tax 
Virtual Address eXtension 
State Exhibit of the Achievements of Science and Industry 
Vystavka Dostizheniy Narodnogo Khozyaystva 
Institute for Electric Power Research (Hungary) 
Very High Frequency 
Videoton Electronics Enterprise (Budapest) 
All-Union Institute for Scientific and Technical Information 
Vitebsk Machine Tool Factory 
Vozvrat karetki (Carriage return CR) 
Vklyuchenie perforatora (Punch on PN) 
Vkhod (Shift in SI) 
Very Large Scale Integration 
Virtual Memory 
Virtual Memory System (as in VAXNMS) 
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Acronym 
VNIIPAS 

VNIIPM 
VNIISI 

VNTIC 
VP 
VPK 

VSE 
VST 
VSh 
VT 
VT 
VTsKP 

VTsSOANSSSR 
VYKh 
VYP 
ZnD 
ZM 
ZV 

Expansion 
All Union Scientific-Research Institute for Applied Computerized Systems 
Vsesoyuznyy nauchno issledovatelskiy institut prikladnykh 
avtomatizirovannykh sistem 
All-Union Scientific-Research Institute for Problems of Machine Building 
All-Union Scientific Research Institute of Systems Research 
Vsesoyuznyy nauchno-issledovatel'skiy institut sistemnykh issledovaniy 
All-Union Center for Scientific and Technical Information 
Verkhnee polozhenie (Upper case UC) 
Military-Industrial Commission 
Voyenno-Promyshlennaya Komissiya 
Virtual System Extended 
Vosstanovlenie (Restore RES) 
Vozvrat na shag (Backspace BS) 
Vertikal'naya tabulyatsiya (Vertical tab VT) 
Virtual Terminal 
Collective-use Computer Center (Russian) 
Vychislitel'nyy tsentr kollektivnogo ispol'zovaniya 
Computer Center of the Siberian Dept of the USSR Academy of Sciences 
Vykhod (Shift out SO) 
Vyklyuchenie perforatora (Punch off PF) 
Zentralinstitut fur Informatsion und Dokumentation (GDR) 
Zamena (Substitute SUB) 
Zvonok (Bell BEL) 
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Conn. Feb May July Probable 
Institute Type 92 92 92 Domnin Nnme 
N.D.Zelinsky in.'itilutc uf Organic Hub Y Y Y sueam2.frcc.msk.su. 
Chemistry l,.'uI, .. r.frcc.msk.su. 

nec.free.msk.su. 
hio.ioh.frcc.msk.su. 
dir.ioh.frcc.msk.su. 
J33.inh.frcc.msk.su, 
Inh.ioh.frcc.msk.su. 
wsl.ioh.frcc.msk.su 

Central Institute of Economics and Y succmi.frcc.msk.su 
Mathematics 
Institute of Crystallography Y sucrys.frcc.msk.su 
Moscow Power Engineering Institute Y sumpciJrcc.msk.su. 

sumpci l.frcc.msk.su. 
sumpci2.frcc.msk.su 

Yarusla ... 1 Regional EARN center Dialup! Y Y suyul's.frcc.msk.su 
N.A.Ncsmcyannv Institute uf Direct Y Y Y ncmiofl.incos.frcc.msk.su. 
Organn·Elcmcnt Compounds nmr.incos.frcc.msk.su. 

ws.incns.frcc.msk.su, 
xl"'Jy.incusJrcc.msk.5u. 

V.A.Engclhanlt Institute of Molecular Direct Y Y Y 
Biology 
Moscuw State University (Chemical Department) Direct Y Y mch,chem,msu,frce,msk,su. 

mgu,free.msk,su 
L,O,Landau Institute of Theoretical Physics Direct Y Y cpd.landau,free,mlik.su 
Internatiunal VEGA lah Dialup Y Y vega,uucp.free.msk.su 
Muscow IREX urncc Dialup Y Y ircx.uucpJrce,msk,su 
In"itute of System Researches (VNIISI) Dialup Y Y vniisi,uucp,free,msk,su 
Thennocenter uf Russian Academy of Dialup Y Y 
Sciences 
In.lititutc of Europe Dialup Y Y 
Independent computer science Dialup Y Y 
researcher station 
Nuclear Physics Department of Dialup Y Y npd,uucp,free,msk,su 
Russian Academy of Sciences 
Institute of Social and Politic Research Dialup Y Y sncill,uucp,free,msk,su 
Moscow Institute of Aviation (educational) Dialup Y Y 
In.'i.titutc uf Balkan and Slavic Statlies Dialup Y Y 
Yaroslavl State University '! Y 
Chemngolvka Scientific Centre of 1 Y 
Russian Academy 
Institute uf Foreca.'i.ling Theory Y 
In.'i.titute of Astrunumy '! Y 
Karpov In.'i.tilulc of Physical Chemistry Dialup Y kipp.uucpJree,msk.su 

(fThis institute is also listed in the EARN tahles: it may he in this listing for that reason rather than because or a separate TCPIIP connection, Suun:cs: (Mcndkovich. 11)t)2a); 
(ASM. 1992a); (Mimnllv. 11)l)2) ) 

Figure 0.1: Sites on FREEnet (part 1) 



Instilule 
Institute of Nuclear Researches 

Lumonosov Schuol 
Russian Science Foundation 
Zaok."iky Tcological Seminary 
Infnnnation amI Publishing: Sectur 
(Russian Academy) 
Sklifosovsky Emergency Research Institute 
Innovation Agency "Kontour" 
Span Association 
Mcndclccv Society 
Ruyal Society, McmJctccv Communication 
(Editors OWcc) 
Moscow Human Genome Center 
Institute of Oil Chemistry Synthesis 
Institute of Electrochemistry 
Institute of Chemical Physics 
Al.crhaijan Academy uf Sciences 
Institute of Genenll Genetic 
Yaruslavl Pedagogical Institute 
Inronnation And Research Center "&;nlogy" 
"We Answer" Innovation Agency 
Vemadsky Institute of Geochemistry and 
Analytical Chemistry 
Center of Mulecular Diagnostic 
Dcpanment of General and Technical 
Chemistry (Russian Academy) 

Conn. Feb 
Type 92 
Dialup 

Dialup 
'! 
'! 

Dialup 
Dialup 
Dialup 
'! 
Direct 

Dialup 
'! 
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May July Probable 
92 92 Domni" Nome 

Y jinr,uuI:p.frcc.msk,5u. 
ruinrvrn I,free.msk.su 

Y lumsch.uucp.frcc.msk.su 
y 
Y J'.auk."icm.uucpJrcc.msk.su 
y ips.uucp.frcc.msk~"iu 

Y scri.uucp.frcc,msk.5u 
Y kontour.uuc(1.frcc.msk.su 
Y span.uucp.frcc.msk.su 
y mtl.uucp.frcc.msk.su 
Y mc.iuh.frcc.msk.su 

y 
y 
y 
y 
y 
y 
y 
y 
Y wcanswcr.uucp,frcc,m~k.su 
y 

Y 
Y 

(tThi.'i institute is also listed in the EARN tahles; it may he in this listing for that reason rJlher than ~causc of a separate TCP/IP connection. Soun:es: (Mendlovich. 19tJ2a): 
(ASM, 1992.); (Miron(lv. 19'12) ) 

Figure D.2: Sites on FREEnet (part 2) 



System Name 
cacr.free.msk.su 
gw.free.msk.su 

main.free.msk.su 
mx.free.msk.su 
nic.free.msk.su 

ncc.free.msk.su 

ruinrvm l.free.msk.su 
sucemi.free.msk.su 
sucrys.free.msk.su 
suearn2.free.msk.su 
sumpei.free.msk.su 
sumpei l.free.msk.su 
sumpei2.free.msk.su 

ncosoft.ineos.free.msk.su 

nmr.ineos.frec.msk.su 

ws.ineos.free.msk.su 

xray.ineos.free.msk.su 

bio.ioh.free.msk.su 
dir.ioh.free.msk.su 
133.ioh.free.msk.su 
lnb.ioh.free.msk.su 
mc.ioh.frec.msk.su 
ws 1.ioh.frce.msk.su 

prot.ipv.frcc.msk.su 

cpd.landau.frec.msk.su 

Comments 
i286 running NOSIEM 
IP address 193.124.3.2 
FREEnetJSUEARN E-mail gateway 
i386 running NOSIEM-GW 
same as ncc.frce.msk.su 
same as gw.free.msk.su (CNAME) 
IP address 193.124.3.4 
i386 running NOSIEM 
same as main.free.msk.cu (CNAME) 
i386 running Unix; FREEnet Network 
Coordination Center 
BITNETIEARN node 
BITNETIEARN node 
BITNETIEARN node 
BITNETIEARN node 

BITNETIEARN node 
BITNETIEARN node 

IP address 147.45.2.1 
i386 runnign NOSIEM 
IP address 147.45.2.10 
i286 running NOSIEM 
IP address 147.45.2.68 
i386 running NOSIEM 
IP address 147.45.2.67 
i386 running NOSIEM 

i286 running NOSIEM 
i286 running NOSIEM 
i286 running NOSIEM 
i286 running NOSIEM 
i386 running NOSIEM 
i386 running WinQvt 

IP address 147.45.2.66 
i286 running NOSIEM 

IP address 147.45.129.130 
PS/2 running NOSIEM 

(Source: DNS information downloaded on I-February-1993) 

Figure D.3: FREE net Domain Name System Information (part t) 
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System Name 
hugo_mos.mb.free.msk.su 

imb.mb.free.msk.su 

oka.mitp.free.msk.su 

Comments 
IP address 147.45.1.66 
i286 running NOSIEM 
IP address 147.45.1.1 
i286 running NOSIEM 

IP address 147.45.65.2 
i286 running NOSIEM 

mch.chem.msu.free.msk.su IP address 147.45.1.6 
i286 running NOSIEM 

mgu.free.msk.su same as mch.chem.msu.free.msk.su (CNAME) 

cc.nifhi.free.msk.su IP address 147.45.2.6 
i286 running NOSIEM 

acman.uucp.free.msk.su 
bbt.uucp.free.msk.su 
bio.uucp.free.msk.su 
chel.uucp.free.msk.su 
chph.uucp.free.msk.su 
cosmos.uucp.free.msk.su 
cvsi.uucp.free.msk.su 
derelict.uucp.free.msk.su 
dmos.uucp.free.msk.su 
glas.uucp.free.msk.su 
gost.uucp.free.msk.su 
ham.uucp.free.msk.su 
heritag.uucp.free.msk.su 
ins.uucp.free.msk.su 
int.uucp.free.msk.su 
ipcukr.uucp.free.msk.su 
ips.uucp.free.msk.su 
ire.uucp.free.msk.su 
irex.uucp.free.msk.su 
isb.uucp.free.msk.su 
ispr.uucp.free.msk.su 
ist.uucp.free.msk.su 
jinr.uucp.free.msk.su 
kipp.uucp.free.msk.su 
kontour.uucp.free.msk.su 
lomsch.uucp.free.msk.su 
mainet.uucp.free.msk.su 
md.uucp.free.msk.su 
nccv.uucp.free.msk.su 
nifhi.uucp.free.msk.su 

(Source: DNS information downloaded on I-February-1993) 

Figure D.4: FREEnet Domain Name System Information (part 2) 
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System Name Comments 
npd.uucp.free.msk.su 
nsk.uucp.free.msk.su 
phtech.uucp.free.msk.su 
s43.uucp.free.msk.su 
seri.uucp.free.msk.su 
shelf.uucp.free.msk.su 
sirius.uucp.free.msk.su 
socio.uucp.free.msk.su 
span.uucp.free.msk.su 
tips.uucp.free.msk.su 
tomsk.uucp.free.msk.su 
vega.uucp.free.msk.su 
vniinm.uucp.free.msk.su 
vniisi.uucp.free.msk.su 
weanswer.uucp.free.msk.su 
zaoksem.uucp.free.msk.su 

gw.yars.free.msk.su 
icn.yars.free.msk.su 
poly.yars.free.msk.su 
skull.yars.free.msk.su 
suyars.free.msk.su 
test.yars.free.msk.su 
yarteh.yars.free.msk.su 
ygmi.yars.free.msk.su 
ypsi.yars.free.msk.su 
yun.yars.free.msk.su 
aleph.yars.free.msk.su 

(Source: DNS information downloaded on I-February-1993) 

Figure 0.5: FREEnet Domain Name System Information (part 3) 
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Estonian Sites, January 1993 
* .goodwin.ee. hiido.kbfi.ee. peesee.kbfi.ee. 
.ioc.ee . ii.ttu.ee . plast.org.ee. 
.lira.lt.ee. info.eii.ee. postimees.ee. 
aai.ee. interetn.fsoi.ee. pzgeol.gi.ee. 
anna.ioc.ee. ioc.ee. rahvus.org.ee. 
anubis.kbfi.ee. juta.ioc.ee. rka.eii.ec. 
bcc.org.ee. kbfi-gw.kbfi.ee. rkb.cii.ee. 
bcs.org.ee. kbfi.ec. s7.kbfi.ee. 
berta.ioc.ee. kki.ee. sauron. vm.ee. 
big.kbfi.ec. kyber.ioc.ee. slipgate.kbfi.ee. 
bio.kbfi.ee. lira.lt.ee. socio.fsoi.cc. 
bns.org.ee. macII.kbfi.ee. stella.org.ee. 
ce.ttu.ee. marat.org.ee. tartu.ee. 
dora.ioc.ee. maxi.tatr.ee. tatr.ee. 
dungay.org.ce. mci.ttu.ee. tbi.org.cc. 
ebc.ce. microlnk.org.ee. thor.kbfi.ee. 
ebs.ec. mingate.kbfi.ee. tkh.cyda.ee. 
ecm.org.ee. mol.ebi.ee. ut.ee. 
e1tcx.org.ce. newera.eco.cc. uvax2.kbfi.ee. 
espie.org.ee. nmr.kbfi.ec. vm.ee. 
estfishb.ee. obs.ee. vml.vm.ce. 
estiecm.ce. oef.org.ee. win.goodwin.ee. 
estra.org.ee. osiris.kbfi.ec. x32.kbfi.cc. 
fin.ee. oskar.org.cc. 
goodwin.ee. pea.kki.ec. 

(Sourcc: Internet Domain Namc System, January 1993) 

Figure D.6: Estonian Sites, January 1993 



FREEnet sites wlo A records, January 1993 
ruinrvm I.free.msk.su. 
mgu.free.msk.su. 
suearn2.free.msk.su. 
mx.free.msk.su. 
suyars.free.msk.su. 
ncc.free.msk.su. 
main.free.msk.su. 
ws l.ioh.free.msk.su. 
Inb.ioh.free.msk.su. 
133.ioh.free.msk.su. 
dir.ioh.free.msk.su. 
bio.ioh.free.msk.su. 
mc.ioh.free.msk.su. 
sumpei.free.msk.su. 
sumpei I.free.msk.su. 
yun.yars.free.msk.su. 
poly.yars.free.msk.su. 
gw.yars.free.msk.su. 
aleph.yars.free.msk.su. 
ypsi.yars.free.msk.su. 
ygmi.yars.free.msk.su. 
iSLuucp.free.msk.su. 
ham.uucp.free.msk.su. 
glas.uucp.free.msk.su. 
md.uucp.free.msk.su. 
sucrys.free.msk.su. 

yarteh.yars.free.msk.su. 
test.yars.free.msk.su. 
icn.yars.free.msk.su. 
skull.yars.free.msk.su. 
sumpei2.free.msk.su. 
sucemi.free.msk.su. 
vega.uucp.free.msk.su. 
tips.uucp.free.msk.su. 
vniinm.uucp.free.msk.su. 
zaoksem.uucp.free.msk.su. 
npd.uucp.free.msk.su. 
socio.uucp.free.msk.su. 
sirius.uucp.free.msk.su. 
kipp.uucp.free.msk.su. 
ipcukr.uucp.free.msk.su. 
mainet.uucp.free.msk.su. 
ins.uucp.free.msk.!lu. 
int.uucp.free.msk.su. 
seri.uucp.free.msk.su. 
nifhi.uucp.free.msk.su. 
weanswer.uucp.free.msk.su. 
shelf.uucp.free.msk.su. 
tomsk.uucp.free.msk.su. 
ispr.uucp.free.msk.su. 
proLipv.free.msk.su. 

hph.uucp.free.msk.su. 
span.uucp.free.msk.su. 
s43.uucp.free.msk.su. 
cosmos.uucp.free.msk.su. 
nsk.uucp.free.msk.su. 
vniisi.uucp.free.msk.su. 
ips.uucp.free.msk.su. 
acman.uucp.free.msk.su. 
kontour.uucp.free.msk.su. 
ire.uucp.free.msk.su. 
phtech.uucp.free.msk.su. 
lomsch.uucp.free.msk.su. 
bbt.uucp.free.msk.su. 
isb.uucp.free.msk.su. 
heritag.uucp.free.msk.su. 
cvsi.uucp.free.msk.su. 
nccv.uucp.free.msk.su. 
irex.uucp.free.msk.su. 
derelict.uucp.free.msk.su. 
jinr.uucp.free.msk.su. 
chel.uucp.free.msk.su. 
dmos.uucp.free.msk.su. 
gost.uucp.free.msk.su. 
bio.uucp.free.msk.su. 
cacr.free.msk.su. 

FREEnet sites wI A records, January 1993 
cc.nifhi.free.msk.su. 147.45.2.6 
prot.ipv.free.msk.su. 147.45.2.66 
oka.mitp.free.msk.su. 147.45.65.2 
nic.free.msk.su. 193.124.3.4 
gw.free.msk.su. 193.124.3.2 
nmr.ineos.free.msk.su. 147.45.2.10 
neosoft.ineos.free.msk.su. 147.45.2.1 
ws.ineos.free.msk.su. 147.45.2.68 
xray.ineos.free.msk.su. 147.45.2.67 
mch.chem.msu.free.msk.su. 147.45.1.6 
imb.mbJree.msk.su. 147.45.l.I 
hugo-'11os.mb.free.msk.su. 147.45.1.66 
cpd.landauJree.msk.su. 147.45.129.130 

(Source: Internet Domain Name System, January 1993) 

Figure 0.7: FREE net Sites, January 1993 
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Georgia Sites, January 1993 
*.ad.ge. *.rez.ge. gicdcm.ge . 
. beno.ge. * .sasco.ge. isari.ge . 
. chs.ge. * .sciteco.ge. mimi.ge . 
. figaro.ge. * .tbilisi-9I.ge. mric.ge . 
. fnikola.ge. * .terminal.ge. office.ge . 
. gea.ge. *. vaziani.ge. orient.ge . 
. gicdcm.ge. ad.ge. rez.ge . 
.isari.ge. beno.ge. sasco.ge . 
. mimi.ge. chs.ge. sciteco.ge . 
. mric.ge. figaro.ge. tbilisi-91.ge . 
. office.ge. fnikola.ge. terminal.ge . 
. orient.ge. gea.ge. vaziani.ge. 

(Source: Internet Domain Name System, January 1993) 

Figure D.8: Georgia Sites, January 1993 
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ITEP (Moscow) Sites, January 1993 
* .itep.msk.su. vxdsyc.itep.msk.su. CERNVM.itep.msk.su. 
nb-Ipi.itep.msk.su. CRNVMB.itep.msk.su. mlt.itep.msk.su. 
relay.itep.msk.su. cl.itep.msk.su. RN.itep.msk.su. 
vxdsya.itep.msk.su. mvax3.itep.msk.su. user.itep.msk.su. 
vxdsyb.itep.msk.su. VXCRNA.itep.msk.su. rc02.itep.msk.su. 
CRNVMA.itep.msk.su. vaxc1uster.itep.msk.su. vx.itep.msk.su. 
nb-itep.itep.msk.su. ftp.itep.msk.su. me.itep.msk.su. 

ITEP/LPI sites wi A records, January 1993 
ns.itep.msk.su. 192.148.166.3 
vxitep.itep.msk.su. 192.148.166.6 
nb.itep.msk.su. 192.148.166.16 
mVAXl.itep.msk.su. 192.148.166.1 
mVAX2.itep.msk.su. 192.148.166.2 
VXL3H l.itep.msk.su. 192.148.166.4 
aixO.itep.msk.su. 192.148.166.10 
c1ust.itep.msk.su. 192.148.166.5 
nb-desy.itep.msk.su. 192.148.166.18 
nb.lpi.msk.su. 192.203.80.19 
aixO.lpi.msk.su. 192.203.80.10 

(Source: Internet Domain Name System, January 1993) 

Figure D.9: ITEP/LPI (Moscow) Sites, January 1993 

Latvia Sites, January 1993 
*.Iv. *.riga.lv. bite.mii.lu.lv. 
dundurs.mii.lu.lv. irsis.mii.lu.lv. lapsene.mii.lu.lv. 
lasis.mii.lu.lv. mii.lu.lv. ods.mii.lu.lv. 
zivs.mii.lu.lv. 

(Source: Internet Domain Name System, January 1993) 

Figure D.IO: Latvia Sites, January 1993 



Moscow State University Sites, January 1993 
*.cs.msu.su. 
. npinet.msu.su. 
2-32.phys.msu.su. 
alex.srcc.msu.su. 
ant317.srcc.msu.su. 
biochem.bio.msu.su. 
bob.srcc.msu.su. 
bog.msu.su. 
camel.srcc.msu.su. 
chair.cogsci.msu.su. 
cogsci.msu.su. 
compnet.msu.su. 
context.msu.su. 
cS.msu.su. 
eagle.srcc.msu.su. 
ecosoft.msu.su. 
e\ec60.phys.msu.su. 
elias.srcc.msu.su. 
enzyme.chem.msu.su. 
esa.phys.msu.su. 
gamma.srcc.msu.su. 
genebee.msu.su. 
glav.srcc.msu.su. 
global.geogr.msu.su. 
ht.cogsci.msu.su. 
infort.srcc.msu.su. 
infosci.phys.msu.su. 

inmech.msu.su. rI12475.phys.msu.su. 
ivb.srcc.msu.su. rlI523.phys.msu.su . 
ivt.srcc.msu.su. rI1740.phys.msu.su. 
jonathan.srcc.msu.su. rI1741.phys.msu.su. 
jurinf.msu.su. rlI892.phys.msu.su. 
kge.chem.msu.su. radio.phys.msu.su. 
knight.bog.msu.su. radiophys.phys.msu.su. 
kurd.srcc.msu.su. rsfq.npi.msu.su. 
mch.chem.msu.su. 
mics.msu.su. 
moony.bog.msu.su. 
msu.su. 
nerpa040.srcc.msu.su. 
nerpa050.srcc.msu.su. 
nerpa055.srcc.msu.su. 
npi.msu.su. 
npiO.msu.su. 
npiOOOO.npi.msu.su. 
npimsu.npi.msu.su. 
ntdvm.msu.su. 
padsO l.srcc.msu.su. 
padsO 11.srcc.msu.su. 
padsO 12.srcc.msu.su. 
pads02.srcc.msu.su. 
pads03.srcc.msu.su. 
pads031.srcc.msu.su. 
phys.msu.su. 

samara.srcc.msu.su. 
shark.srcc.msu.su. 
silab.npi.msu.su. 
srcc.msu.su. 
srdlan.npi.msu.su. 
stalker.srcc.msu.su. 
styx.srcc.msu.su. 
sunny.bog.msu.su. 
tikh.srcc.msu.su. 
twin.srcc.msu.su. 
unitech.srcc.msu.su. 
vadik.srcc.msu.su. 
val.srcc.msu.su. 
vant.phys.msu.su. 
vvv.srcc.msu.su. 

(Sourcc: Intcrnet Domain Name System, January 1993) 

Figure 0.11: Moscow State University Sites, January 1993 
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Soviet Union sites, January 1993 
adygeya.su. 
iis.adygeya.su. 

aktyubinsk.su. 
ineom.aktyubinsk.su. 

alma-ata.su. 
. alma-ata.su. 
itpm.alma-ata.su. 
.itpm.alma-ata.su. 

altai.su. 
bikar.altai.su. 
vostok.altai.su. 
pan.altai.su. 
spm.altai.su. 
bhk.altai.su. 
ontinpo.altai.su. 
vitamin.altai.su. 
altkar.altai.su. 
rozmsl.altai.su. 
sauto.altai.su. 
periLaltai.su. 
boyko.altai.su. 
elena.altai.su. 
tee I.altai.su. 
telku.altai.su. 
. telku.altai.su. 
ataehi.altai.su. 
. altai.su. 
biysk.altai.su. 
mis.altai.su. 

amur.su. 
feta.amur.su. 
Jeta.amur.su. 
admin.amur.su. 
netton.amur.su. 
. netton.amur.su. 
asianeLamur.su. 
amtaLamur.su. 
eeadm.amur.su. 
stev.amur.su. 
blexeh.amur.su. 

intelpro.amur.su. turkexe.ashkhabad.su. 
arniLamur.su. 
lugan.amur.su. 
bamsin.amur.su. 
timpton.amur.su. 
arguna.amur.su. 
homneLamur.su. 
ship.amur.su . 

argonauLsu. 
* .argonauLsu. 
spb.argonauLsu. 
* .spb.argonauLsu. 

arkhangelsk.su. 
brig.arkhangelsk.su. 
star.arkhangelsk.su. 
saturn.arkhangelsk.su. 
* .saturn.arkhangelsk.su. 
rigarh.arkhangelsk.su. 
ogmts.arkhangelsk.su. 
rosan.arkhangelsk.su. 
sbe.arkhangelsk.su. 
alena.arkhangelsk.su. 
gpk.arkhangelsk.su. 
kgpk.arkhangelsk.su. 
abris.arkhangelsk.su. 
spkk.arkhangelsk.su. 
nordlink.arkhangelsk.su. 
aseo.arkhangelsk.su . 
seaner.arkhangelsk.su. 
aomp.arkhangelsk.su. 
areom.arkhangelsk.su. 
nis.arkhangelsk.su. 
sevinb.arkhangelsk.su. 

armenia.su. 
etsb51.armenia.su. 
masis.armenia.su. 
rieemha.armenia.su. 

ashkhabad.su. 
sodr.ashkhabad.su. 
turan.ashkhabad.su. 

astrakhan.su. 
ung.astrakhan.su. 
ams.astrakhan.su. 
asbf.astrakhan.su. 
konLastrakhan.su. 
gasprom.astrakhan.su. 
eeebr.astrakhan.su. 
vieLastrakhan.su . 
atek.astrakhan.su. 
real.astrakhan.su. 
* .real.astrakhan.su. 
mereury.astrakhan.su. 

azerbaijan.su. 
insun.azerbaijan.su. 
zerken.azerbaijan.su. 
oasu.azerbaijan.su. 
snab.azerbaijan.su. 
kptex.azerbaijan.su. 
inti.azerbaijan.su. 
gideon.azerbaijan.su. 
akva.azerbaijan.su. 
azad.azerbaijan.su. 
kaspar.azerbaijan.su. 
ehtib.azerbaijan.su. 
aztae.azerbaijan.su . 
tulpan.azerbaijan.su. 
ako.azerbaijan.su. 
turan.azerbaijan.su. 
Iider.azerbaijan.su. 
stquo.azerbaijan.su. 
impro.azerbaijan.su. 
sana.azerbaijan.su. 
npaids.azerbaijan.su. 
uaepcm.azerbaijan.su. 
abs.azerbaijan.su. 
aran.azerbaijan.su . 
efosLazerbaijan.su. 
bacobank.azerbaijan.su. 

bashkiria.su. 
orgtech.bashkiria.su. 

(Source: Internet Domain Name System, January 1993) 

Figure 0.12: .SU Domains not on their own server, January 1993 (part 1) 
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Soviet Union Sites, January 1993 
enigma.bashkiria.su. saturn.bashkiria.su. otfb.bishkek.su. 
conver.bashkiria.su. apoross.bashkiria.su. omek.bishkek.su. 
uddias.bashkiria.su. vekcen.bashkiria.su. trz.bishkek.su. 
spektr.bashkiria.su. centr.bashkiria.su. manas.bishkek.su. 
maxim.bashkiria.su. vostok.bashkiria.su. inpor.bishkek.su. 
stock.bashkiria.su. utfb.bashkiria.su. silverd.bishkek.su. 
static.bashkiria.su. invit.bashkiria.su. academ.bishkek.su. 
aval.bashkiria.su. maximt.bashkiria.su. 
birja.bashkiria.su. bryansk.su. 
marat.bashkiria.su. belgorod.su. btfb.bryansk.su. 
sintez.bashkiria.su. oemkav.beIgorod.su. skat5s.bryansk.su. 
discont.bashkiria.su. svhec.belgorod.su. bitmcnit.bryansk.su. 
combank.bashkiria.su. citric.belgorod.su. ajax.bryansk.su. 
. combank.bashkiria.su. sugar.belgorod.su . compl.bryansk.su. 
tehno.bashkiria.su. rprog.belgorod.su. inbis.bryansk.su. 
brotex.bashkiria.su. khudasov.belgorod.su. alice.bryansk.su. 
bpb.bashkiria.su. bfcsp.beIgorod.su. 
kristi.bashkiria.su. bukhara.su. 
uctlgf.bashkiria.su. bishkek.su. bexc.bukhara.su. 
datep.bashkiria.su. alatoo.bishkek.su. 
urinfo.bashkiria.su. poni.bishkek.su. buriatia.su. 
tisiz.bashkiria.su. masha.bishkek.su. engcom.buriatia.su. 
poligon.bashkiria.su. cct.bishkek.su. gotec.buriatia.su. 
dolbar.bashkiria.su. polimet.bishkek.su. eImash.buriatia.su. 
styx.bashkiria.su. *.polimet.bishkek.su. newasia.buriatia.su. 
garant.bashkiria.su. ubk.bishkek.su. jvdialog.buriatia.su. 
mpincom.bashkiria.su. avd.bishkek.su. balex.buriatia.su. 
umpxrx.bashkiria.su. anton.bishkek.su. baikal.buriatia.su. 
infves.bashkiria.su. pdoup.bishkek.su. 
himplant.bashkiria.su. march.hishkek.su. chel.su. 
dphait.bashkiria.su. lada.bishkek.su. bark.chel.su. 
ifc.bashkiria.su. imfiko.bishkek.su. *.chel.su. 
. ifc.bashkiria.su. thak.bishkek.su . compass.chel.su. 
ramtrad.bashkiria.su. icc.bishkek.su. * .compass.chel.su. 
uaicnit.bashkiria.su. okpd.bishkek.su. inf.chel.su. 
ursale.bashkiria.su. kfbe.bishkek.su. prem.chel.su. 
apollon.bashkiria.su. plast.bishkek.su. cub.chel.su. 
david.bashkiria.su. tfsg.bishkek.su. amsteel.chel.su. 
apollo.bashkiria.su. niko.bishkek.su. * .amsteel.chel.su. 
diasoft.bashkiria.su. kot.bishkek.su. icbank.chel.su. 
miliash.bashkiria.su. okps.bishkek.su. nec.chel.su. 
siesta.bashkiria.su. lux.bishkek.su. * .nec.chel.su. 
diaspr.bashkiria.su. azat.bishkek.su. stahlhaus.chel.su. 
maximb.bashkiria.su. tash.bishkek.su. tapir.chel.su. 
tink.bashkiria.su. berkut.bishkek.su. magnitka.chel.su. 

(Source: Internet Domain Name System. January 1993) 

Figure 0.13: .SU Domains not on their own server. January 1993 (part 2) 



Soviet Union Sites, January 1993 
*.magnitka.chel.su. su 18.chuvashia.su. * .jinr.dubna.su. 
ira.chel.su. megs.chuvashia.su. cit.dubna.su. 
serv.chel.su. chci.chuvashia.su. * .cit.dubna.su. 
intek.chel.su. * .chci.chuvashia.su. cntc.dubna.su. 
vamag.chel.su. chps.chuvashia.su. * .cntc.dubna.su. 
insburg.chel.su. sbank.chuvashia.su. 
granit.chel.su. chexch.chuvashia.su. 
. granit.chel.su. stroma.chuvashia.su. 
mbrok.chel.su. eridan.chuvashia.su. 
akma.chel.su. 
corona.chel.su. 
uralaz.chel.su. 
informika.chel.su. 
alef.chel.su. 
ukcp.chel.su. 
mgmi.chel.su. 
maginf.chel.su. 
. maginf.chel.su. 
magbi.chel.su. 
acous.chel.su. 

chimkent.su. 
cru.chimkent.su. 
janus.chimkent.su. 
regcom.chimkent.su. 

chita.su. 
chcnit.chita.su. 
sipko.chita.su. 
aznet.chita.su. 
fano.chita.su. 
itechc.chita.su. 

chuvashia.su. 
arsenal.chuvashia.su. 
ritm.chuvashia.su. 
sc1ad.chuvashia.su. 
chstroy.chuvashia.su. 
edp.chuvashia.su. 
hit.chuvashia.su. 
tdel.chuvashia.su. 
mntk.chuvashia.su. 
state.chuvashia.su. 
arman.chuvashia.su. 
bat.chuvashia.su. 

e1ectro.chuvashia.su. 
fav.chuvashia.su. 
medsv.chuvashia.su. 
rti.chuvashia.su. 
ptc 18.chuvashia.su. 
vcc.chuvashia.su. 
quest.chuvashia.su. 
tplant.chuvashia.su. 
paint.chuvashia.su. 
vizit.chuvashia.su. 
gki.chuvashia.su. 
xbk.chuvashia.su. 
ekz.chuvashia.su. 
umeb.chuvashia.su. 
monolit.chuvashia.su. 
demi.chuvashia.su. 
eplant.chuvashia.su. 

dagestan.su. 
syde.dagestan.su. 
* .syde.dagestan.su. 
credobank.dagestan.su. 
vega.dagestan.su. 
birbank.dagestan.su. 
niira.dagestan.su. 
ducnit.dagestan.su. 
adam.dagestan.su. 

dubna.su. 
iaicom.dubna.su. 
* .iaicom.dubna.su. 
jinrc.dubna.su. 
* .jinrc.dubna.su. 
scs.dubna.su. 
si.dubna.su. 
jinr.dubna.su. 

(Sourcc: Intcrnct Domain Namc Systcm. January 1993) 

e-burg.su. 
skif.e-burg.su . 
al vo.e-burg.su. 
elex.e-burg.su. 
urgu.e-burg.su. 
prolog.e-burg.su. 
pna.e-burg.su. 
* .e-burg.su. 
judas.e-burg.su. 
* .judas.e-burg.su. 
ira-krik.e-burg.su. 
computerland.e-burg.su . 
ruslen.e-burg.su. 
sgpi.e-burg.su. 
trek.e-burg.su. 
konus.e-burg.su. 
d-alisa.e-burg.su. 
almaz.e-burg.su. 
monol.e-burg.su. 
aeron.e-burg.su. 
morion.e-burg.su. 
utg.e-burg.su. 
rumc.e-burg.su. 
optronic.e-burg.su. 
osvan.e-burg.su. 
card.e-burg.su. 
mpcenter.e-burg.su. 
uvserv.e-burg.su. 
canpo.e-burg.su. 
uralmash.e-burg.su. 
uetm.e-burg.su. 
aris.c-burg.su. 
tknesis-cs.e-burg.su. 
frame.e-burg.su. 
uralinov.e-burg.su. 
globus.e-burg.su. 
bst.e-burg.su. 
grin.e-burg.su. 
pumori.e-burg.su. 

Figure 0.14: .SU Domains not on their own server, January 1993 (part 3) 
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surItd.e-burg.su. 
midiem.e-burg.su. 
quorus.e-burg.su. 
. quorus.e-burg.su. 
dalisa.quorus.e-burg.su. 
aba.e-burg.su. 
ubrr.e-burg.su. 
frvsys.e-burg.su. 
dth.e-burg.su. 
utsb.e-burg.su. 
asts.e-burg.su. 
umount.e-burg.su. 
hsa.e-burg.su. 
region.e-burg.su. 
asb.e-burg.su. 
sobol.e-burg.su. 

east-kazakhstan.su. 
ratsb.east-kazakhstan.su. 

ew.su. 
. ew.su. 
riona.ew.su. 
tartu.ew.su. 
. tartu.ew.su. 
turg.ew.su. 

exnet.su. 
exn053.exnet.su. 
exn057.exnet.su. 
exn058.exnet.su. 
exn080.exnet.su. 
exn08I.exnet.su. 
exn II O.exnet.su. 
exn 111.exnet.su. 
exnI12.exnet.su. 
exn 114.exnet.su. 
exn095.exnet.su. 
exn096.exnet.su. 
exnI17.exnet.su. 
exn 125 .exnet.su. 
exn I 26.exnet.su. 
exn 130.exnet.su. 
exn I 32.exnet.su. 
exn 140.exnet.su. 

exn I 38.exnet.su. icn.yars.free.msk.su. 
exn 142.exnet.su. skull.yars.free.msk.su. 
exn 145.exnet.su. sumpei2Jree.msk.su. 
exn 150.exnet.su. sucemi.free.msk.su . 
exnI49.exnet.su. cc.nifhiJree.msk.su. 
exn 152.exnet.su. 
exn 156.exnet.su. 
exnOO I.exnet.su. 
exn008.exnet.su. 
exnO 13.exnet.su. 
exn030.exnet.su. 
exn035.exnet.su. 
exn042.exnet.su. 
exn043.exnet.su. 
exn047.exnet.su. 
exn048.exnet.su. 
exn051.exnet.su. 

fergana.su. 
nitr.fergana.su. 

free.msk.su. 
ruinrvm I.free.msk.su. 
mguJree.msk.su. 
suearn2.free.msk.su. 
mxJree.msk.su. 
suyarsJree.msk.su. 
nccJree.msk.su. 
mainJree.msk.su. 
ws l.ioh.free.msk.su. 
Inb.ioh.free.msk.su. 
133.iohJree.msk.su. 
dir.ioh.free.msk.su. 
bio.ioh.free.msk.su. 
mc.ioh.free.msk.su. 
sumpei.free.msk.su. 
sumpei I Jree.msk.su. 
yun.yars.free.msk.su. 
poly.yarsJree.msk.su. 
gw.yars.free.msk.su. 
aleph.yars.free.msk.su. 
ypsi.yars.free.msk.su. 
ygmi.yars.free.msk.su. 
yarteh.yars.free.msk.su. 
test.yars.free.msk.su. 

vega.uucp.free.msk.su. 
tips.uucp.free.msk.su. 
vniinm.uucp.free.msk.su. 
zaoksem.uucp.free.msk.su. 
npd.uucp.free.msk.su. . 
socio.uucpJree.msk.su. 
sirius.uucp.free.msk.su. 
kipp.uucp.free.msk.su. 
ipcukr.uucp.free.msk.su. 
mainet.uucp.free.msk.su. 
ins.uucp.free.msk.su. 
int.uucp.free.msk.su. 
seri.uucpJree.msk.su. 
nifhi.uucpJree.msk.su. 
weanswer.uucp.free.msk.su. 
chph.uucp.free.msk.su. 
span. uucp. free.msk.su . 
s43.uucp.free.msk.su. 
cosmos.uucp.free.msk.su. 
nsk.uucp.free.msk.su . 
vniisi.uucp.free.msk.su. 
ips.uucp.free.msk.su. 
acman.uucp.free.msk.su. 
kontour.uucp.free.msk.su. 
ire.uucp.free.msk.su. 
phtech.uucpJree.msk.su. 
lomsch.uucp.free.msk.su. 
bbt. uucp. free. msk. suo 
isb.uucp.free.msk.su. 
heri tag. u ucp. free. msk.su. 
cvsi.uucpJree.msk.su. 
nccv.uucp.free.msk.su. 
irex.uucp.free.msk.su. 
derelict.uucp.free.msk.su. 
jinr.uucp.free.msk.su. 
chel.uucp.free.msk.su. 
ist.uucp.free.msk.su. 
shC\f.uucp.free.msk.su. 
dmos.uucp.free.msk.su. 
ham.uucpJree.msk.su. 

(Source: Internet Domain Name System, January 1993) 

Figure D.15: .SU Domains not on their own server, January 1993 (part 4) 
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tomsk.uucp.free.msk.su. hodgent.su. ipi.irkutsk.su. 
gost.uucpJree.msk.su. nec.irkutsk.su. 
glas.uucpJree.msk.su. hp.su. invest.irkutsk.su. 
ispr.uucpJree.msk.su. hpam.hp.su. renova.irkutsk.su. 
bio.uucpJree.msk.su. skad.irkutsk.su. 
md.uucpJree.msk.su. icsti.su. ccsoan.irkutsk.su. 
prot.ipvJree.msk.su. plb.icsti.su. isc.irkutsk.su. 
proLipvJree.msk.su. ulan-bator.icsti.su. polis.irkutsk.su. 
cacrJree.msk.su. ircab.irkutsk.su. 
oka.mitp.free.msk.su. ihep.su. pnpe.irkutsk.su. 
nicJree.msk.su. *.ihep.su. igc.irkutsk.su. 
sucrysJree.msk.su. physdep.irkutsk.su. 
gw.free.msk.su. ins.su. escb.irkutsk.su. 
nmr.ineos.free.msk.su. ibrae.ins.su. irtele.irkutsk.su. 
neosoft.ineosJree.msk.su. 
ws.ineos.free.msk.su. 
xray.ineos.free.msk.su. 
mch.chem.msu.free.msk.su. 
imb.mb.free.msk.su. 
hugo_mos.mb.free.msk.su. 
cpd.landau.free.msk.su. 

georgia.su. 
kheta.georgia.su. 
. kheta.georgia.su. 
aod.georgia.su. 
. aod.georgia.su. 
tblexc.georgia.su. 
acegeo.georgia.su. 
compmath.georgia.su. 
compmath.georgia.su. 
sasco.georgia.su. 
. sasco.georgia.su. 
gip.georgia.su. 
caucex.georgia.su. 
caucex.georgia.su. 
omega.georgia.su. 
. omega.georgia.su. 
tblst.georgia.su. 

grozny.su. 
baron.grozny.su. 
gnicnit.grozny.su. 
vainakh.grozny.su. 
fcredo.grozny.su. 

ipmce.su. 
* . . Ipmce.su. 

irkutsk.su. 
riaph.irkutsk.su. 
nmr.irkutsk.su. 
mainLirkutsk.su. 
cadtec.irkutsk.su. 
ippf.irkutsk.su. 
atf.irkutsk.su. 
adcc.irkutsk.su. 
blpk.irkutsk.su. 
selena.irkutsk.su. 
forLirkutsk.su. 
iochem.irkutsk.su. 
* .iochem.irkutsk.su. 
aisLirkutsk.su . 
makon.irkutsk.su. 
aval.irkutsk.su. 
sei.irkutsk.su. 
kron.irkutsk.su. 
* .kron.irkutsk.su . 
intavs.irkutsk.su. 
forts.irkutsk.su. 
aktiv.irkutsk.su. 
galo.irkutsk.su. 
ibc.irkutsk.su. 
oiibc.ibc.irkutsk.su. 
ibc2.irkutsk.su. 
anreg.irkutsk.su. 

(Source: Internet Domain Name System, January 1993) 

gefest.irkutsk.su. 
avant.irkutsk.su. 
id.irkutsk.su. 
isz.irkutsk.su. 
sitmis.irkutsk.su. 
logics.irkutsk.su. 
* .Iogics.irkutsk.su. 
crust.irkutsk.su. 
ipovti.irkutsk.su. 
marka.irkutsk.su . 
ircompo.irkutsk.su. 
obl.irkutsk.su . 
igs.irkutsk.su. 
aceLirkutsk.su. 
prinLirkutsk.su. 
snip.irkutsk.su. 
servico.irkutsk.su. 
innar.irkutsk.su. 
abak.irkutsk.su. 
ibirs.irkutsk.su. 
remart.irkutsk.su. 
bvs.irkutsk.su. 
irioch.irkutsk.su. 
mgb.irkutsk.su. 
trips.irkutsk.su. 
iinh.irkutsk.su. 
enn.irkutsk.su. 
niiftri.irkutsk.su. 
smar-tur.irkutsk.su. 
compacLirkutsk.su. 
custome.irkutsk.su. 

Figure D.16: .SU Domains not on their own server, January 1993 (part 5) 
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ivanovo.su. 
youfnd.ivanovo.su. 
vremya.ivanovo.su. 
inmeks.ivanovo.su. 
iunexc.ivanovo.su. 
cotton.ivanovo.su. 
asinet.ivanovo.su. 
. asinet.ivanovo.su. 
rumb.ivanovo.su. 
imanin.ivanovo.su. 
idepcn.ivanovo.su. 
informatika.ivanovo.su. 
ivgu.ivanovo.su. 
polytech.ivanovo.su. 

kalmykia.su. 
kalex.kalmykia.su. 
kalmnet.kalmykia.su. 

kaluga.su. 
nansy.kaluga.su. 
cenuex.kaluga.su. 
promit.kaluga.su. 
svyaz.kaluga.su. 
round.kaluga.su. 
kikb.kaluga.su. 
bioserv.kaluga.su. 
ruscen.kaluga.su. 
best.kaluga.su. 
omega.kaluga.su. 

kamchatka.su. 
pacnet.kamchatka.su. 
ana-fora.kamchatka.su. 
kaminf.kamchatka.su. 
ickmp.kamchatka.su. 
krab.kamchatka.su. 
marman.kamchatka.su. 
kamet.kamchatka.su. 
airkam.kamchatka.su. 
alpha.kamchatka.su. 
fisher.kamchatka.su. 
. fisher.kamchatka.su. 
topaz.kamchatka.su. 
yak.kamchatka.su. 

bor.kamchatka.su. sevgidr.karelia.su. 
geotech.kamchatka.su. icexch.karelia.su. 
osmos.kamchatka.su. pucnit.karelia.su. 
vista.kamchatka.su. pce.karelia.su. 

kazan.su. 
hq. vista.kamchatka.su. 
net.kamchatka.su. 
kamasto.kamchatka.su. zubr.kazan.su. 
lotos.kamchatka.su . 
netlab.kamchatka.su. 
* .netlab.kamchatka.su. 
post.kamchatka.su. 
itc.kamchatka.su. 
brok8.kamchatka.su. 
satost.kamchatka.su. 
volcan.kamchatka.su. 
green.kamchatka.su. 
amn.kamchatka.su. 
avia.kamchatka.su. 
asco.kamchatka.su. 
bfk.kamchatka.su. 
marine.kamchatka.su. 
shab.kamchatka.su. 
karde.kamchatka.su. 
ikir.kamchatka.su. 
utrf.kamchatka.su. 
omsp.kamchatka.su. 
svnet.kamchatka.su. 
* .svnet.kamchatka.sll. 
svyaz.kamchatka.su. 
* .svyaz.kamchatka.su. 
energy.kamchatka.su. 
okim.kamchatka.su. 
tvk.kamchatka.su. 
akar.kamchatka.su. 

karaganda.su. 
batyr.karaganda.su. 
inkar.karaganda.su. 
titan.karaganda.su. 
kirce.karaganda.su. 

karelia.su. 
pgu.karelia.sll . 
petronet.karelia.su. 
lento.karelia.su. 

ipian.kazan.su. 
lickam.kazan.su. 
astro.kazan.su. 
kamtd.kazan.su. 
scikgu.kazan.su. 
almoil.kazan.su. 
comtat.kazan.su. 
gedenk.kazan.su. 
fortn.kazan.su. 
bcentcom.kazan.su. 
npovt.kazan.su. 
elita l.kazan.su. 
elita2.kazan.su. 
novator.kazan.su. 
vke.kazan.su. 
eurasia.kazan.su. 
kama.kazan.su. 
tckeci.kazan.su. 
cic.kazan.su. 
kisi.kazan.su. 
kamim.kazan.su. 
kai.kazan.su. 
niimm.kazan.su. 
komp.kazan.su. 
civt.kazan.su. 
isa.kazan.su. 
icsys.kazan.su. 
krub.kazan.su. 
ktkkgy.kazan.su. 
rasi.kazan.su. 
vke21.kazan.su. 
tasm.kazan.su. 
kazgu.kazan.su. 
spfp.kazan.su. 
2elita.kazan.su. 
ekamaz.kazan.su. 
lelita.kazan.su. 
ozon.kazan.su. 

(Source: Internet Domain Name System. January 1993) 

Figure D.17: .SU Domains not on their own server, January 1993 (part 6) 
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kib.kazan.su. 
contbank.kazan.su. 
univex.kazan.su. 
kamaz.kazan.su. 
. kamaz.kazan.su. 
kaicnit.kazan.su. 

kemerovo.su. 
cckem.kemerovo.su. 
aozs.kemerovo.su. 
vmmk.kemerovo.su. 
. vmmk.kemerovo.su. 
bmb.kemerovo.su. 
. kemerovo.su. 
mprom.kemerovo.su. 
svznov.kemerovo.su. 
megatek.kemerovo.su. 
tanja.kemerovo.su. 
sonet.kemerovo.su. 
inta.kemerovo.su. 
kemucnit.kemerovo.su. 
sibex.kemerovo.su. 
aksi.kemerovo.su. 
sfb.kemerovo.su. 
rmk.kemerovo.su. 
urmac.kemerovo.su. 
krat.kemerovo.su. 
medok.kemerovo.su. 
amerika.kemerovo.su. 
kmtsb.kemerovo.su. 
nika.kemerovo.su. 
organica.kemerovo.su. 
trud.kemerovo.su. 
servtl.kemerovo.su. 
flaml.kemerovo.su. 
kpbank.kemerovo.su. 
azot.kemerovo.su. 
fior.kemerovo.su. 
shprom.kemerovo.su. 
ktsb.kemerovo.su. 
gts.kemerovo.su. 
bachat.kemerovo.su. 
kuzbass.kemerovo.su. 
. kuzbass.kemerovo.su. 
sibvest.kemerovo.su. 

sphlp.kemerovo.su. kurm.kiae.su. 
sibtek.kemerovo.su. pliv.kiae.su. 
mkko91.kemerovo.su. epv.kiae.su. 
med.kemerovo.su. releom.kiae.su. 
ivcgzo.kemerovo.su. pnn.kiae.su . 
ksnab.kemerovo.su. volkov.kiae.su. 
sibcon.kemerovo.su. lena.kiae.su. 
ironway.kemerovo.su. obae.kiae.su. 
afkbh.kemerovo.su. pincom.kiae.su. 
sbfexc.kemerovo.su. andre.kiae.su. 
adm.kemerovo.su. olitsky.kiae.su . 

aoglob.kiae.su. 
khabarovsk.su. jbivn.kiae.su. 
* .khabarovsk.su . Its.kiae.su. 
daltel.khabarovsk.su. tpincom.kiae.su. 
dvnet.khabarovsk.su. bstw.kiae.su. 

nlodep.kiae.su. 
khakassia.su. rau.kiae.su. 
smk.khakassia.su. net.kiae.su. 
omc.khakassia.su. * .net.kiae.su. 
aidas.khakassia.su. irtm.kiae.su. 
xksm.khakassia.su. es.kiae.su. 
kompas.khakassia.su. * .es.kiae.su. 
sil.khakassia.su. Imis.kiae.su. 
ikar.khakassia.su. vpmar.kiae.su. 
bsoid.khakassia.su. oms.kiae.su. 
kometa.khakassia.su. manko.kiae.su. 
spectr.khakassia.su. sigmatek.kiae.su. 
tehkom.khakassia.su. vosm.kiae.su. 
ues.khakassia.su. max.kiae.su. 
ricn.khakassia.su. igl.kiae.su. 
trans.khakassia.su. home.kiae.su. 
inttrade.khakassia.su. * .home.kiae.su. 
sayan.khakassia.su. apg.kiae.su. 

Igrs.kiae.su. 
kiae.su. osftt.kiae.su. 
bort.kiae.su. slv.kiae.su. 
yuliz.kiae.su. george.kiae.su. 
newcom.kiae.su. tmscd.kiae.su. 
vvg.kiae.su. Itses.kiae.su. 
ozhogin.kiae.su. vsk.kiae.su. 
Initt.kiae.su. modem.kiae.su. 
ofpnp.kiae.su. sovcom.kiae.su . 
gag.kiae.su. test1.kiae.su. 
Imqs.kiae.su. test.kiae.su. 

(Source: Internet Domain Name System, January 1993) 

Figure 0.18: .SU Domains not on their own server, January 1993 (part 6.5) 
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baby.kiae.su. uvd.kostroma.su. krpicnit.krasnoyarsk.su. 

* .uvd.kostroma.su. infobr.krasnoyarsk.su. 
koenig.su. tpc.kostroma.su. infos.krasnoyarsk.su. 
seanox.koenig.su. Ikkt.kostroma.su. iph.krasnoyarsk.su. 
ipc.koenig.su. als.kostroma.su. konsul.krasnoyarsk.su. 
temash.koenig.su. moroz.kostroma.su. Ildfnd.krasnoyarsk.su. 
kngwic.koenig.su. adacen.kostroma.su. city.krasnoyarsk.su. 
kbm.koenig.su. kelz.kostroma.su. cosmos.krasnoyarsk.su. 
kaIcnit.koenig.su. pegas.kostroma.su. genphys.krasnoyarsk.su. 
transatIas.koenig.su. oblgaz.kostroma.su. stu.krasnoyarsk.su. 
baltin.koenig.su. sten.kostroma.su. ibp.krasnoyarsk.su. 
ktfb.koenig.su. kosen.kostroma.su. acomp.krasnoyarsk.su. 

vniilp.kostroma.su. ibs.krasnoyarsk.su. 
komi.su. deIcom.krasnoyarsk.su. 
amkomi.komi.su. krasnodar.su. argus.krasnoyarsk.su. 
komlex.komi.su. iis.krasnodar.su. sibit.krasnoyarsk.su. 
jcais.komi.su. * .iis.krasnodar.su. intek.krasnoyarsk.su. 
sucnit.komi.su. omc.krasnoyarsk.su. 
comtex.komi.su. krasnoyarsk.su. fmp.krasnoyarsk.su. 
ekonomy.komi.su. atd.krasnoyarsk.su. enisey.krasnoyarsk.su. 
sibus.komi.su. trhkrs.krasnoyarsk.su. index.krasnoyarsk.su. 
cbis.komi.su. kkugi.krasnoyarsk.su. gsnd.krasnoyarsk.su. 
askitec.komi.su. ivkc.krasnoyarsk.su. sil.krasnoyarsk.su. 
koavex.komi.su. kcnit.krasnoyarsk.su. post.krasnoyarsk.su. 
sevgaz.komi.su. pmnpo.krasnoyarsk.su. kantegir.krasnoyarsk.su. 
vrkrce.komi.su. ajaks.krasnoyarsk.su. itvos.krasnoyarsk.su. 

alisa.krasnoyarsk.su. nstroy.krasnoyarsk.su. 
kostroma.su. comlink.krasnoyarsk.su. spectr.krasnoyarsk.su. 
kkc.kostroma.su. * .comlink.krasnoyarsk.su. sona.krasnoyarsk.su. 
arz.kostroma.su. asvaz.krasnoyarsk.su. sayan.krasnoyarsk.su. 
newcom.kostroma.su. gold.krasnoyarsk.su. enigeo.krasnoyarsk.su. 
kkk.kostroma.su. elget.krasnoyarsk.su. kphs.krasnoyarsk.su. 
binmar.kostroma.su. kosib.krasnoyarsk.su. stat.krasnoyarsk.su. 
elitar.kostroma.su. crbank.krasnoyarsk.su. ivc.krasnoyarsk.su. 
antar.kostroma.su. forv.krasnoyarsk.su. itts.krasnoyarsk.su. 
admkos.kostroma.su. scu.krasnoyarsk.su. fond.krasnoyarsk.su. 
akkord.kostroma.su. mplus.krasnoyarsk.su. npopm.krasnoyarsk.su. 
. akkord.kostroma.su. admbal.krasnoyarsk.su . enacad.krasnoyarsk.su. 
luchpl.kostroma.su. sibex.krasnoyarsk.su. psniip.krasnoyarsk.su. 
oblhos.kostroma.su. sibint.krasnoyarsk.su. agat.krasnoyarsk.su. 
metal.kostroma.su. cckr.krasnoyarsk.su. kruex.krasnoyarsk.su. 
orbi.kostroma.su. cnvr.krasnoyarsk.su. bsoid.krasnoyarsk.su. 
. orbi.kostroma.su. ancla.krasnoyarsk.su . kspu-pf.krasnoyarsk.su. 
sreda.kostroma.su. node.krasnoyarsk.su. vials.krasnoyarsk.su. 
kaskad.kostroma.su. sc 106.krasnoyarsk.su. kris.krasnoyarsk.su. 

(Source: Internet Domain Name System. January 1993) 

Figure D.19: .SU Domains not on their own server. January 1993 (part 7) 
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icckrs.krasnoyarsk.su. cmto.kuban.su. xlebprom.kurgan.su. 
grand.krasnoyarsk.su. invaks.kuban.su. csti.kurgan.su. 
agro.krasnoyarsk.su. kren.kuban.su. resurs.kurgan.su. 
sibch.krasnoyarsk.su. shalex.kuban.su. cefey.kurgan.su. 
vostok.krasnoyarsk.su. aptso.kuban.su. kbus.kurgan.su. 
kgu.krasnoyarsk.su. kvarts.kuban.su. agro.kurgan.su. 
comix.krasnoyarsk.su. rusan.kuban.su. ccinf.kurgan.su . 
. comix.krasnoyarsk.su. * .rusan.kuban.su. itv.kurgan.su. 
region.krasnoyarsk.su. bong.kuban.su. 
apmech.krasnoyarsk.su. tda.kuban.su. 
chosp.krasnoyarsk.su. svob.kuban.su. 
ricn.krasnoyarsk.su. ifizis.kuban.su. 

insar.kuban.su. 
kuban.su. kpress.kuban.su. 
cps.kuban.su. opus.kuban.su. 
rusdin.kuban.su. ustemc.kuban.su. 
e1ev.kuban.su. kcomc.kuban.su. 
eol.kuban.su. skfb.kuban.su. 
sat.kuban.su. kccc.kuban.su. 
demo.kuban.su. * .kccc.kuban.su. 
space.kuban.su. kuragr.kuban.su. 
nross.kuban.su. krtam.kuban.su. 
. kuban.su. mtts.kuban.su . 
tatbel.kuban.su. * .mtts.kuban.su. 
kpfmir.kuban.su. agsnab.kuban.su. 
kttso.kuban.su. saturn.kuban.su. 
embrio.kuban.su. kris.kuban.su. 
yugsys.kuban.su. toil.kuban.su. 
tiso.kuban.su. pkc.kuban.su. 
tetra.kuban.su. alliance.kuban.su. 
maikop.kuban.su. centr.kuban.su. 
gusgk.kuban.su. atlas.kuban.su. 
titan.kuban.su. ruso.kuban.su. 
eskm.kllban.sll. artika.kuban.su. 
zapch.kuban.su. kropus.kuban.su. 
blen.kuban.su. omega.kuban.su. 
invest.kuban.su. 
char.kuban.su. kurgan.su. 
prgs.kuban.su. kfrsb.kurgan.su. 
inform.kuban.su. reef.kurgan.su. 
anapa.kuban.su. alen.kurgan.su. 
bereza.kuban.su. elic.kurgan.su. 
raduga.kuban.su. euges.kurgan.su. 
ismost.kuban.su. prokom.kurgan.su. 
koord.kuban.su. kfk.kurgan.su. 

(Source: Internet Domain Name System, January 1993) 

kursk.su. 
glob.kursk.su. 
kub.kursk.su. 
magnat.kursk.su. 
ecomed.kursk.su. 

kustanai.su. 
saigak.kustanai.su. 

lat.su. 
osis.lat.su. 
filelb.lat.su. 
daugava.lat.su. 
* .daugava.lat.su. 
bie.lat.su. 
jet.lat.su. 
* .jet.lat.su. 
ekocentrs.lat.su. 
lumii.lat.su. 
ratr.lat.su. 

lipetsk.su. 
mhp.lipetsk.su. 
razvit.lipetsk.su. 
roost.lipetsk.su. 

It.su. 
viltel.lt.su. 
ma-mii.lt.su. 
gojus.lt.su. 
polint.lt.su. 
e1net.lt.su. 
* .elnet.lt.su. 
lokys.lt.su. 
vilbir.lt.su. 
shpost.lt.su. 

Figure D.20: .SU Domains not on their own server, January 1993 (part 8) 
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balticsc.1t.su. vpost.lt.su. relinfo.mari.su. 
aiva.1t.su. educpl.lt.su. 
. aiva.1t.su. marine.su . 
iae.1t.su. magadan.su. infmol.marine.su. 
mastis.1t.su. master.magadan.su. churin.marine.su. 
randg.1t.su. glt.magadan.su. strcom.marine.su. 
Itexch.1t.su. susuman.magadan.su. eastnet.marine.su. 
stt.1t.su. * .susuman.magadan.su. * .eastnet.marine.su. 
guboja.1t.su. exch.magadan.su. ecc.marine.su. 
dalinda.1t.su. * .exch.magadan.su. taichu.marine.su. 
zilvis.1t.su. bilrus.magadan.su. farexch.marine.su. 
shlus.1t.su. * .bilrus.magadan.su. accord.marine.su. 
esmi.lt.su. plus.magadan.su. epsi.marine.su. 
Iittel.lt.su. rus.tenka.magadan.su. crs.marine.su. 
ego.1t.su. apm.magadan.su. next.marine.su. 
tauras.lt.su. tts.magadan.su. ecm.marine.su. 
amadeus.lt.su. * .tts.magadan.su. mjk.marine.su. 
varikom.lt.su. kronos.magadan.su. dorado.marine.su. 
. varikom.1t.su. vtserv.magadan.su . avers.marine.su. 
blic.lt.su. terra.magadan.su. * . .avers.marme.su. 
sgem.lt.su. dalmorp.marine.su. 
arsna.lt.su. mangyshlak.su. giant.marine.su. 
vvti.lt.su. kazakhstan.mangyshlak.su. nszz.marine.su. 
firmvg.lt.su. vera.mangyshlak.su. dvgu.marine.su. 
inftech.lt.su. region.mangyshlak.su. fast.marine.su. 
kcentr.lt.su. pgmk.mangyshlak.su. intepai.marine.su. 
svega.lt.su. pluton.mangyshlak.su. locgov.marine.su. 
lira.lt.su. diman.marine.su. 
.Iira.lt.su. marLsu . ipm.marine.su. 
agropsv.lt.su. mark.mari.su. ndp.marine.su. 
arnika.1t.su. spika.mari.su. infcom.marine.su. 
infocom.lt.su. tool.marLsu. vtsb.marine.su. 
da-li.lt.su. svjaz.mari.su. nadm.marine.su. 
medeina.lt.su. lesmash.marLsu. tmt.marine.su. 
puta.1t.su. profsn.mari.su. gres.marine.su. 
eldorado.lt.su. ayar.mari.su. craft.marine.su. 
baltexch.lt.su. rta.marLsu. thomst.marine.su. 
mes.lt.su. jupit.mari.su. vrhf.marine.su. 
. mes.lt.su. instr.mari.su . catholic.marine.su. 
saf.lt.su. gretta.marLsu. cit.marine.su. 
skorpion.lt.su. thouse.mari.su. dvks.marine.su. 
hmps.lt.su. mpicnit.mari.su. bcv.marine.su. 
mursa.lt.su. period.mari.su. priz.marine.su. 
dija.lt.su. lanco.marLsu. vibank.marine.su. 
rimeda.lt.su. prof.mari.su. per.marine.su. 

(Source: Internet Domain Name System. January 1993) 

Figure 0.21: .SU Domains not on their own server, January 1993 (part 9) 
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nhdbank.marine.su. rmare.moldova.su. sc IOSS.msk.su. 
telecom.marine.su. uniexc.moldova.su. isec.msk.su. 
dialog.marine.su. roate.moldova.su. dubla.msk.su. 
feisc.marine.su. rcLmoldova.su. aologinov.msk.su. 
uvexch.marine.su. mold-esta.moldova.su. atcom.msk.su. 
inaqu.marine.su. 
unexch.marine.su. 
asco.marine.su. 
dalincom.marine.su. 
ratn.marine.su. 
sovet.marine.su. 
ussurLmarine.su. 
shelf.marine.su. 
imtp.marine.su. 
nsrz.marine.su. 
bamr.marine.su. 
bank.marine.su. 
dpicnit.marine.su. 
azsp.marine.su. 
helios.marine.su. 
goldh.marine.su. 
forpost.marine.su. 
jbf.marine.su. 
fem.marine.su. 
atlas.marine.su. 
nmk.marine.su. 
nunexc.marine.su. 
omega.marine.su. 
anion.marine.su. 
piboc.marine.su. 

mian.su. 
. mian.su. 

mipt.su. 
. mipt.su. 
apmath.mipt.su. 

moldova.su. 
lises.moldova.su. 
wrdlab.moldova.su. 
viria.moldova.su. 
exiton.moldova.su. 
proba.moldova.su. 
virt.moldova.su. 

sudwest.moldova.su. 
tirinf.moldova.su. 
hobbit.moldova.su. 
dialog.moldova.su. 
nucl.moldova.su. 
gloria.moldova.su. 
atlasbrs.moldova.su. 
irina.moldova.su. 
add.moldova.su. 
* .add.moldova.su. 
hydro.moldova.su. 
ibank.moldova.su. 
math.moldova.su. 
diapar.moldova.su. 

mordovia.su. 
antsek.mordovia.su. 
laime.mordovia.su. 
mega.mordovia.su. 
* .mega.mordovia.su. 
rivez.mordovia.su. 
grand.mordovia.su. 
mc.mordovia.su. 
* .mc.mordovia.su. 
mucnit.mordovia.su. 
svestLmordovia.su. 

mphti.su. 
*.mphti.su. 

msk.su. 
wabtec.msk.su. 
me1is.msk.su. 
vniins.msk.su. 
nik.msk.su. 
polpra.msk.su. 
ikisft.msk.su. 
inserv.msk.su. 
irma.msk.su. 

(Source: Internet Domain Name System, January 1993) 

unico.msk.su. 
cekip.msk.su. 
iofan.msk.su. 
complab.iofan.msk.su. 
bst7 .iofan.msk.su. 
sogl.msk.su. 
fortross.msk.su. 
quinta.msk.su. 
askor.msk.su. 
cherem.msk.su. 
ac.msk.su. 
*.ac.msk.su. 
rasban.msk.su. 
intlux.msk.su. 
tehnord.msk.su. 
iprocomm.msk.su. 
topltd.msk.su. 
bltp.msk.su. 
apeks.msk.su. 
mape.msk.su. 
ctcnfi.msk.su. 
cemi.msk.su. 
tetracomp.msk.su. 
novosti.msk.su. 
eracom.msk.su. 
dantal.msk.su. 
aers.msk.su. 
gemeny.msk.su . 
vero.msk.su. 
iform.msk.su. 
iform.msk.su . 
rusbrok.msk.su. 
minalex.msk.su. 
diorit.msk.su. 
c1i265.msk.su. 
ap.msk.su. 
jsvtom.msk.su. 
biotec.msk.su. 
gilst.msk.su. 
mss.msk.su. 

Figure 0.22: .SU Domains not on their own server, January 1993 (part 10) 
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vyborcha.msk.su. mati.msk.su. orgkom.msk.su. 
russia.msk.su. credim.msk.su. safi.msk.su. 
pressupr.russia.msk.su. ecolog.msk.su. safi .msk.su. 
scicul.russia.msk .su. iubul.msk.su. optele.msk.su. 
infres.russia.msk.su. npd.msk.su. hpam.hp.msk.su. 
smena.russia.msk.su. fcbank.msk.su. pribor.msk.su. 
luxor.msk.su. microma.msk.su. germes.msk.su. 
minnau.msk.su. mass.msk.su. itep.msk.su. 
sapran.msk.su. saman.msk.su. itep.msk.su. 
mosproektl.msk.su. fiand.msk.su. ns.itep.msk.su. 
avex.msk.su. educ.msk.su. vxitep.itep.msk.su. 
toros.msk.su. techsnab.msk.su. nb.itep.msk.su. 
gerkop.msk.su. fimsch.msk.su. nb-Ipi.itep.msk.su. 
cs.vniisi.msk.su. vpmsen.msk.su. vxitep.itep.msk.su. 
fininv.msk.su. israel.msk.su. reIay.itep.msk.su. 
vest.msk.su. irtc.msk.su. vxdsya.itep.msk.su. 
gamaun.msk.su. mkonvers.msk.su. vxdsyb.itep.msk.su. 
gravi.msk.su. south.msk.su. CRNVMA.itep.msk.su. 
corona.msk.su. riea.msk.su. vxdsyc.itep.msk.su. 
bs.msk.su. fecit.msk.su. CRNVMB.itep.msk.su. 
sbcom.msk.su. iaspae.msk.su. m VAXI.itep.msk.su. 
ekotek.msk.su. itco.msk.su. cl.itep.msk.su. 
rgov.msk.su. vniivs.msk.su. mVAX2.itep.msk.su. 
estra2.msk.su. mbiItd.msk.su. mvax3.itep.msk.su. 
aoanti.msk.su. geosys.msk.su. VXCRNA.itep.msk.su. 
jvmagnit.msk.su. cenotd.msk.su. vaxcIuster.itep.msk.su. 
estra3.msk.su. doctor.msk.su. CERNVM.itep.msk.su. 
eckstein.msk.su. *.doctor.msk.su. mIt.itep.msk.su. 
ioeng.msk.su. ecfor.msk.su. RN.itep.msk.su. 
zerich.msk.su. tvionica.msk.su. VXL3H l.itep.msk.su. 
aravia.msk.su. attik.msk.su. user.itep.msk.su. 
infovuz.msk.su. maus.msk.su. aixO.itep.msk.su. 
nils.msk.su. tefakt.msk.su. cIust.itep.msk.su. 
labtam.msk.su. zeml.msk.su. rc02.ilep.msk.su. 
inteItech.msk.su. shark.msk.su. nb-desy.itep.msk.su. 
rian.msk.su. itef.msk.su. vx.itep.msk.su. 
reuter.msk.su. inoan.msk.su. nb-itep.itep.msk.su. 
sovin.msk.su. sofsi.msk.su. ftp.itep.msk.su. 
agpop.msk.su. akads.msk.su. me.itep.msk.su. 
summit.msk.su. escort.msk.su. ns.itep.msk.su. 
sabi.msk.su. neftegas.msk.su. itep.msk.su. 
europaplus.msk.su. nexus.msk.su. vxitep.itep.msk.su. 
icon.msk.su. flox.msk.su. maxi.msk.su. 
fgreg.msk.su. turizm.msk.su. sokolniky.msk.su. 
econics.msk.su. rozek.msk.su. Isiass.msk.su. 

(Source: Internet Domain Name System, January 1993) 

Figure D.23: .SU Domains not on their own server, January 1993 (part 11) 
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demos1.msk.su. 
licdep.mincomrus.msk.su. 
stcssr.msk.su. 
suntrd.msk.su. 
learnex.msk.su. 
ptacgaz.msk.su. 
statsc.msk.su. 
nti.msk.su. 
nita.msk.su. 
continent.msk.su. 
itex.msk.su. 
maslov.msk.su. 
sapsan.msk.su. 
. sapsan.msk.su. 
abk.msk.su. 
fast-vils.msk.su. 
rating.msk.su. 
glavsnab.msk.su. 
rbgcom.msk.su. 
trader.msk.su. 
gelc.msk.su. 
entree.msk.su. 
alias.msk.su. 
jusinf.msk.su. 
rfbank.msk.su. 
svetozor.msk.su. 
kargin.msk.su. 
iogen.msk.su. 
class.msk.su. 
katri.msk.su. 
bolid.msk.su. 
mokas.msk.su. 
innoc.msk.su. 
steepler.msk.su . 
. steepler.msk.su. 
amper.msk.su. 
mkniga.msk.su. 
. mkniga.msk.su. 
ibcon.msk.su. 
housexch.msk.su. 
mikst.msk.su. 
airas.msk.su. 
fortinfo.msk.su. 
informtekh.msk.su. 
sclI140.msk.su. 

sova.msk.su. rosinka.msk.su. 
ekoleks.msk.su. komaroff.msk.su. 
informatic.msk.su. avva.msk.su. 
niimp.msk.su. ikobum.msk.su. 
n2.niimp.msk.su. incoros.msk.su. 
krug.msk.su. oz.msk.su. 
mr.msk.su. accent.msk.su. 
pgs.msk.su. sun-roy.msk.su. 
menim.msk.su. mltd2.msk.su. 
thold.msk.su. aquillon.msk.su. 
ms.msk.su. network.msk.su. 
agroinf.msk.su. aveko.msk.su. 
polsib.msk.su . nbmservice.msk.su. 
* .polsib.msk.su. vostok.msk.su. 
riko.msk.su. sandy.msk.su. 
anrepd.msk.su. efos.msk.su. 
mosbos.msk.su. niisa.msk.su. 
enomar.msk.su. mosakha.msk.su. 
e1mas.msk.su. nzz.msk.su. 
aha.msk.su. okbmei.msk.su. 
aha.msk.su. comander.msk.su. 
m9.msk.su. picviniti.msk.su. 
*.m9.msk.su. exnet1.msk.su. 
samc.msk.su. exnet2.msk.su. 
popov.msk.su. exnet3.msk.su. 
gildia.msk.su. iracly.msk.su. 
upgrade.msk.su. wood.msk.su. 
ekstel.msk.su. exnet4.msk.su. 
opyt.msk.su. jvmins.msk.su. 
chbv.msk.su. exnet5.msk.su. 
space.msk.su. goldgreen.msk.su. 
wings.msk.su. bpsoft.msk.su. 
bioel.msk.su. ladabank.msk.su. 
armtechnik.msk.su. agrof.msk.su. 
economgz.msk.su. kalita.msk.su. 
pf.msk.su. tekhno.msk.su. 
progtrad.msk.su. ifes.msk.su . 
vooes.msk.su. pmp.msk.su. 
bioscience.msk.su. resurs.msk.su. 
exhib.msk.su. ifaxex.msk.su. 
inross.msk.su. renova.msk.su. 
chetek.msk.su. sapr.msk.su. 
rcnty.msk.su. vozbank2.msk.su. 
tsinfo.msk.su. ksta.msk.su. 
dalex.msk.su. minntp.msk.su. 

(Source: Internet Domain Name System, January 1993) 

Figure D.24: .SU Domains not on their own server, January 1993 (part 12) 
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incoop.minntp.msk.su. ngpress.msk.su. egorov.msk.su. 
hien.minntp.msk.su. stoik.msk.su. iricom.bibsoc.msk.su. 
intern.minntp.msk.su. rcb.msk.su. petrik.bibsoc.msk.su. 
cenas.minntp.msk.su. psb.msk.su. latin.msk.su. 
stidep.minntp.msk.su. aootf.msk.su. intran.msk.su. 
iepc.msk.su. fondsup.msk.su. comprog.msk.su. 
mpfmir.msk.su. agrimark.msk.su. acsys.msk.su. 
meco.msk.su. msrc.msk.su. axon.msk.su. 
aserve.msk.su. rat.msk.su. 
analogic.msk.su. artint.msk.su. 
suvenir.msk.su. slavs.msk.su. 
agros.msk.su. albrok.msk.su. 
mleput.msk.su. pfstsb.msk.su. 
intpriva.msk.su. incoma.msk.su. 
cubera.msk.su. galltd.msk.su. 
ciam.msk.su. ficot.msk.su. 
pragma.msk.su. grmost.msk.su. 
. pragma.msk.su. palada.msk.su . 
atomik.msk.su. brokin.msk.su. 
suugost.msk.su. fantom.msk.su. 
pegas.msk.su. itda.psi.msk.su. 
skimrodnik.msk.su. aveta.msk.su. 
ben.msk.su. ruisb.msk.su. 
chip.msk.su. gdivc.msk.su. 
infoecon.msk.su. radioroks.msk.su. 
raa.msk.su. bin.msk.su. 
applmat.msk.su. *.bin.msk.su. 
spotf.msk.su. asumsk.msk.su. 
timp.msk.su. arguss.msk.su. 
niir-assoc.msk.su. melissa.msk.su. 
infves.msk.su. interun.msk.su. 
sath.msk.su. rec.msk.su. 
tarius.msk.su. rosych.msk.su. 
sunrise.msk.su. mpsir.msk.su. 
adc-com.msk.su. ark.msk.su. 
expert.msk.su. mayordep.msk.su. 
posad.msk.su. vaptrad.msk.su. 
chhouse.msk.su. sohum.msk.su. 
kema.msk.su. arm.msk.su. 
vt.msk.su. firsadko.msk.su. 
sam25.msk.su. fpsItd.msk.su. 
coopartner.msk.su. tobest.msk.su. 
farmhouse.msk.su. syspro.msk.su. 
rbh.msk.su. belross.msk.su. 
pkfsfr.msk.su. jvimax.msk.su. 

(Source: Internet Domain Name System, January 1993) 

capiItd.msk.su. 
pantera.msk.su. 
mechta.msk.su. 
genpln.msk.su. 
bulgc.msk.su. 
cominfo.msk.su. 
urek.msk.su. 
wand.msk.su. 
computerpress.msk.su. 
stack.msk.su. 
face.msk.su. 
inucres.msk.su. 
prior.msk.su. 
mstu.msk.su. 
atm.msk.su. 
micmia.msk.su. 
westost.msk.su. 
infosoft.msk.su. 
magrus.msk.su. 
etp.mephLmsk.su. 
sav.mephi.msk.su. 
iac.mephLmsk.su. 
hed.mephi.msk.su. 
enp.mephi.msk.su. 
raucor.msk.su. 
ifpe.msk.su. 
catltd.msk.su. 
ava.msk.su. 
basis.msk.su. 
siman.msk.su. 
minimax.msk.su. 
ftian.msk.su. 
makh.ftian.msk.su. 
transtroy.msk.su. 
kobos.msk.su. 
antrade.msk.su. 
inpol.msk.su. 

Figure D.25: .SU Domains not on their own server, January 1993 (part 13) 
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niicen.msk.su. * .mepLmsk.su. radros.msk.su. 
cindLmsk.su. rju.msk.su. rossmarket.msk.su. 
ria.msk.su. vision.msk.su. exlink.msk.su. 
radaus.msk.su. olgapr.msk.su. * .exlink.msk.su. 
rinvest.msk.su. u3b I .msk.su. anzin.msk.su. 
bumerang.msk.su. inapro.msk.su. incen.msk.su. 
comtass.msk.su. amlltd.msk.su. minres.msk.su. 
saLmsk.su. glavkI6.msk.su. diamant.msk.su. 
crcen.msk.su. stal.msk.su. vniro.msk.su. 
elenaltd.msk.su. dar.msk.su. stown.msk.su. 
vesta.msk.su. aiss.msk.su. eligor.msk.su. 
irm-tis.msk.su. stam.msk.su. igpp.msk.su. 
bvtco.msk.su. afltd.msk.su. griffon.msk.su. 
bns.msk.su. broktd.msk.su. contact.msk.su. 
avs.msk.su. milesta.msk.su. aomntd.msk.su. 
san.msk.su. rclcom.msk.su. ipras.msk.su. 
airg.msk.su. * .relcom.msk.su. step.msk.su. 
exib.msk.su. virta.msk.su. brokwl.msk.su. 
ariel.msk.su. star.msk.su. form7.msk.su. 
globus.msk.su. vitk.msk.su. empire.msk.su. 
kronis.msk.su. lesinvest.msk.su. ratmir.msk.su. 
sap.msk.su. niistat.msk.su. rcrme.msk.su. 
vozbank.msk.su. niirl2.msk.su. * .rcrme.msk.su. 
consul.msk.su. * .niirl2.msk.su. roy.msk.su. 
travel.msk.su. bncemex.msk.su. rrb.msk.su. 
alanltd.msk.su. vnipLmsk.su. ssmt.msk.su. 
intatl.msk.su. sistek.msk.su. mostro.msk.su. 
danet.msk.su. evlan.msk.su. parusltd.msk.su. 
reznikov.msk.su. forma.msk.su. sinco.msk.su. 
schsab.msk.su. memorial.msk.su. solar.msk.su. 
rit.msk.su. vekinf.msk.su. comcp.msk.su. 
nikos.msk.su. meta.msk.su. glorya.msk.su. 
percel.msk.su. kurs.msk.su. vilena.msk.su. 
vessu.msk.su. vivLmsk.su. tekos.msk.su. 
ringco.msk.su. cmf.msk.su. sspa.msk.su. 
glotal.msk.su. staprods.msk.su. vaccine.msk.su. 
ranpress.msk.su. aokonv.msk.su. prbank.msk.su. 
bonncr.msk.su. tornado.msk.su. comed.msk.su. 
Iycejm.msk.su. foodcx.msk.su. lantan.msk.su. 
yakimanka.msk.su. goldiam.msk.su. vcnture.msk.su. 
rosinv.msk.su. teler.msk.su. aist3.msk.su. 
lesko.msk.su. ordynka.msk.su. mpfond.msk.su. 
inpro.msk.su. stek.msk.su. foros.msk.su. 
bars.msk.su. glavnivc.msk.su. avrora.msk.su. 
mepi.msk.su. assplt.msk.su. cist.msk.su. 

(Source: Internet Domain Name System. January 1993) 

Figure 0.26: .SU Domains not on their own server, January 1993 (part 14) 
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aotekm.msk.su. licon.msk.su. dmn.msk.su. 
akson.msk.su. ussuec.msk.su. atinf.msk.su. 
radio.msk.su. glavmayak.msk.su. fast.msk.su. 
mmiskowi.msk.su. intcom.msk.su. texnos.msk.su. 
gepard.msk.su. interlink.msk.su. tnape.msk.su. 
reqos.msk.su. prommet.msk.su. aosio.msk.su. 
ivann.delta.msk.su. gipromez.msk.su. icontm.msk.su. 
btusta.msk.su. csm.msk.su. petrol.msk.su. 
alkor.msk.su. colibry.msk.su. spm.msk.su. 
svakb.msk.su. eco.msk.su. * .spm:msk.su. 
msmax.msk.su. effect.msk.su. agfom.msk.su. 
mallex.msk.su. seismos.msk.su. telitek.msk.su. 
mae6gu.msk.su. free.msk.su. bopki.msk.su. 
vkiv.msk.su. heltech.msk.su. isremp.msk.su. 
. vkiv.msk.su. sms.msk.su . aowekXX.msk.su. 
ignat.msk.su. vgtrk.msk.su. dpa.msk.su. 
avtosxm.msk.su. keldysh.msk.su. kotma.msk.su. 
optima.msk.su. aokamLmsk.su. hurriet.msk.su. 
syscom.msk.su. physintech.msk.su. mtrade.msk.su. 
alkra.msk.su. erafirm.msk.su. inteco.msk.su. 
talus.msk.su. exsy.msk.su. rodina.msk.su. 
ekab.msk.su. ingraph.msk.su. brasil.msk.su. 
sinet.msk.su. dengi.msk.su. bankft.msk.su. 
soleg.msk.su . fata.msk.su. idacen.msk.su. 
. soleg.msk.su. siobc.msk.su. iksvyhod.msk.su. 
kupekom.msk.su. * .siobc.msk.su. dojna.msk.su. 
mobuce.msk.su. inset.msk.su. dvone.msk.su. 
istech.msk.su. npimsu.msk.su. srLmsk.su. 
ustec.msk.su. *.npimsu.msk.su. lado.msk.su. 
rikota.msk.su. eawarn I.msk.su. cancer.msk.su. 
cri.msk.su. turbayes.msk.su. khimpas.msk.su. 
smc.msk.su. estra.msk.su. intap.msk.su. 
dmitr.msk.su. mpveLmsk.su. sanchik.msk.su. 
bonus.msk.su. eawarn2.msk.su. trialltd.msk.su. 
cfics.msk.su. mars I.msk.su. caser.msk.su. 
trhkur.msk.su. kaon-inr.msk.su. biser.msk.su. 
gsoft.msk.su. forumltd.msk.su. vidinf.msk.su. 
realest.msk.su. astreya.msk.su. mosvneshinform.msk.su. 
taurus.msk.su. forum.msk.su. tenros.msk.su. 
nevrol.msk.su. trona.msk.su. kwon.msk.su. 
niirsv.msk.su. fexch.msk.su. nxbank.msk.su. 
guildf.msk.su. fdealer.msk.su. rkcnit.msk.su. 
sickik.msk.su. cebek.msk.su. G1obLab.msk.su. 
uniserv.msk.su. busser.msk.su. crypto.msk.su. 
fnclan.msk.su. menatep.msk.su. svcat.msk.su. 

(Source: Internet Domain Name System, January 1993) 

Figure 0.27: .SU Domains not on their own server, January 1993 (part 15) 
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linkpr.msk.su. mtbexc.msk.su. ofekt.msk.su. 
hnews.msk.su. lorien.msk.su. stcon.msk.su. 
djimara.msk.su. spodemos.msk.su. budo.msk.su. 
besta.msk.su. connect.msk.su. firmzf.msk.su. 
. besta.msk.su. iepcp.msk.su. deadcat.msk.su . 
biengi.msk.su. usus.msk.su. triumv.msk.su. 
imafor.msk.su. gudvin.msk.su. amix.msk.su. 
srv.msk.su. ena.msk.su. bfax.msk.su. 
ihst.msk.su. css.ena.msk.su. neoaci.msk.su. 
ultramed.msk.su. oga.ena.msk.su. * .neoaci.msk.su. 
fortuna.msk.su. intermicro.msk.su. ausch.msk.su. 
amcs.msk.su. mibit.msk.su. goskom.msk.su. 
energoblok.msk.su. zalog.msk.su. ekozix.msk.su. 
kadans.msk.su. hydromel.msk.su. svcit.msk.su. 
inkoms.msk.su. bk 139 .msk.su. agross.msk.su. 
comsnab.msk.su. idias.msk.su. gknats.msk.su. 
mosvod.msk.su. nipkeo.msk.su. antares.msk.su. 
inforisk.msk.su. blits.msk.su. momipao.msk.su. 
tmg.msk.su. eleo.msk.su. dagens.msk.su. 
mossoviet.msk.su. mgst.msk.su. furor.msk.su. 
. mossoviet.msk.su. oipres.msk.su. muneo.msk.su . 
mebti.msk.su. nabla.msk.su. busworld.msk.su. 
firmtk.msk.su. lexe1l.msk.su. dega.msk.su. 
dizmet.msk.su. mukateks.msk.su. niiekos.msk.su. 
e1am.msk.su. ifftr.msk.su. business.msk.su. 
khop.msk.su. argonaut.msk.su. modern.msk.su. 
s43.msk.su. miem.msk.su. tub.msk.su. 
dsk.msk.su. onti.miem.msk.su. scces.msk.su. 
sinektik.msk.su. triumf.msk.su. vec.msk.su. 
dtd.msk.su. advice.msk.su. sleza.msk.su. 
mashmir.msk.su. bubr.msk.su. talushq.msk.su. 
neonr.msk.su. ipcltd.msk.su. citadel.msk.su. 
intek.msk.su. tnet.msk.su. astat.msk.su. 
newsbytes.msk.su. * .tnet.msk.5u. nail.msk.su. 
imperial.msk.su. ikalto.msk.su. nwest.prefecture.msk.su. 
elbi.msk.su. rnicpm.msk.su. ptson.msk.su. 
raduga.msk.su. child.msk.su. susb.msk.su. 
ally.msk.su. noos.msk.su. magicd.msk.su. 
. ally.msk.su. foton.msk.su. mastak.msk.su . 
effekt.msk.su. miet.msk.su. una.msk.su. 
kalitka.msk.su. elga.msk.su. err.msk.su. 
formas.msk.su. ulaser.msk.su. dinka.msk.su. 
ikar.sept.msk.su. ornyx.msk.su. cIon.msk.su. 
agropc.msk.su. rosniiis.msk.su. markon.msk.su. 
lota.msk.su. svtest.msk.su. ltu.msk.su. 

(Source: Internet Domain Name System. January 1993) 

Figure 0.28: .SU Domains not on their own server, January 1993 (part 16) 
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refal.msk.su. buko.msk.su. inlink.msk.su. 
ciapi.msk.su. mnzarub.msk.su. lotsman.msk.su. 
munic.msk.su. fsdsb.msk.su. socium.centrobank.msk.su. 
. munic.msk.su. fsdsb.msk.su. implat.msk.su . 
systud.msk.su. * .fsdsb.msk.su. ritex.msk.su. 
partner.msk.su. nasonov.msk.su. medved.msk.su. 
omnitec.msk.su. nasonov.msk.su. regard.msk.su. 
firm432.msk.su. oriplus.msk.su. regard.msk.su. 
numond.msk.su. oriplus.msk.su. gki.msk.su. 
asteg.msk.su. cires.msk.su. iskra.msk.su. 
ctmash.msk.su. medicine.msk.su. * .iskra.msk.su. 
eva.msk.su. medicine.msk.su. logovaz.msk.su. 
soyuzinf.msk.su. virtus.msk.su. ftc.msk.su. 
domas.msk.su. milmirea.msk.su. ftc.msk.su. 
mhtLmsk.su. aombtd.msk.su. avacha.msk.su. 
vosso.msk.su. aombtd.msk.su. avacha.msk.su. 
gsrcc.msk.su. delo.msk.su. milexc.msk.su. 
msoft.msk.su. mmbir.msk.su. magic.msk.su. 
miks.msk.su. paragraph.msk.su. pinkor.msk.su. 
spepl.msk.su. biomag.msk.su. knacker.msk.su. 
ibiot.msk.su. biomag.msk.su. knacker.msk.su. 
ricom.msk.su. e1my.msk.su. voa.msk.su. 
sch444.msk.su. ineos.msk.su. maudit.msk.su. 
gen.msk.su. metma.msk.su. maudit.msk.su. 
lawlab.msk.su. tokinter.msk.su. mosinf.msk.su. 
ritap.msk.su. contw.msk.su. mosinf.msk.su. 
interk.msk.su. contw.msk.su. mpovtLmsk.su. 
rtroyka.msk.su. serje.msk.su. mpovtLmsk.su. 
ruslan.msk.su. serje.msk.su. ropt.msk.su. 
upLmsk.su. oncoc.msk.su. ropt.msk.su. 
vnecoo.msk.su. conus.msk.su. biomed.msk.su. 
coastal.msk.su. conus.msk.su. petroexc.msk.su. 
exnet.msk.su. tinfo.msk.su. chermet.msk.su. 
. exnet.msk.su. advtech.msk.su . fst.msk.su. 
intop.msk.su. advtech.msk.su. fst.msk.su. 
vincent.msk.su. sadko.msk.su. turbud.msk.su. 
indus.msk.su. sadko.msk.su. turbud.msk.su. 
hefond.msk.su. bk30S.msk.su. jaruss.msk.su. 
hunet.msk.su. comrel.msk.su. icsan.msk.su. 
faxcentre.msk.su. * .comrel.msk.su. toma.msk.su. 
ieamb.msk.su. ecosrv.msk.su. toma.msk.su. 
rswood.msk.su. chamah.msk.su. urntp.msk.su. 
sVdig.msk.su. markus.msk.su. csmtv.msk.su. 
vim.msk.su. markus.msk.su. urach.msk.su. 
vim.msk.su. vkt.msk.su. cobb.msk.su. 

(Source: Internet Domain Name System, January 1993) 

Figure D.29: .SU Domains not on their own server, January 1993 (part 17) 
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elsie.msk.su. slavia.msk.su. icc.msk.su. 
morax.msk.su. slavia.msk.su. staff.icc.msk.su. 
dialnet.msk.su. gpi.msk.su. ias.msk.su. 
. dialnet.msk.su. * .gpi.msk.su . * .ias.msk.su. 
adazi.msk.su. astor.msk.su. fatinc.msk.sll. 
kamik.msk.su. imfond.msk.su. fatinc.msk.su. 
micro.msk.su. elvo.msk.su. guavt.msk.su. 
micro.msk.su. invir.msk.su. part.msk.su. 
rtvero.msk.su. sboper.msk.su. part.msk.su. 
vetche.msk.su. sboper.msk.su. shon.msk.su. 
conzay.msk.su. makarov.msk.su. ice.msk.su. 
bookch.msk.su. makarov.msk.su. * .ice.msk.su. 
tzoni.msk.su. tdmars.msk.su. patron.msk.su. 
npopea.msk.su. tdmars.msk.su. astro.msk.su. 
kamip.msk.su. boldin.msk.su. astro.msk.su. 
yln.public.msk.su. boldin.msk.su. gossn.msk.su. 
yln.public.msk.su. brokcomp.msk.su. albion.msk.su. 
bridge.msk.su. infos.msk.su. albion.msk.su. 
bridge.msk.su. infos.msk.su. kortes.msk.su. 
aginfo.msk.su. rako.msk.su. shpl.msk.su. 
phculture.msk.su. rako.msk.su. vvc.msk.sll. 
qwerty.msk.su. szvezda.msk.su. ibs.msk.su. 
kamis.msk.sll. anta.msk.su. ibs.msk.su. 
rstyle.msk.su. anta.msk.su. gtc.msk.su. 
rstyle.msk.su. jsvmost.msk.su. gtc.msk.su. 
inavia.msk.su. aolb.msk.su. mark.gtc.msk.su. 
echomos.msk.su. aolb.msk.su. mark.gtc.msk.su. 
mineros.msk.su. polifem.msk.su. blltd.msk.su. 
styling.msk.su. polifem.msk.su. icm.msk.su. 
styling.msk.su. politon.msk.su. icm.msk.su. 
hermbk.msk.su. politon.msk.su. npoluch.msk.su. 
hermbk.msk.su. mgptakt.msk.su. chance.msk.su. 
bondar.msk.su. mgptakt.msk.su. arimga.msk.su. 
buran.msk.su. scedu.msk.su. arimga.msk.su. 
sdjvd.msk.su. scedu.msk.su. icp.msk.su. 
sdjvd.msk.su. capital.msk.su. kentin.msk.su. 
gpc.msk.su. ian.msk.su. iea.msk.su. 
gpc.msk.su. indserv.msk.su. tel.sccyb.msk.su. 
ivtan.msk.su. indserv.msk.su. verter.msk.su. 
rcgki.msk.su. jvmpnk.msk.su. cpress.msk.su. 
metro.msk.su. jvmpnk.msk.su. cpress.msk.su. 
metro.msk.su. mitht.msk.su. femida.msk.su. 
svetts.msk.su. tops.msk.su. zenit.msk.su. 
nguyen.msk.su. tops.msk.su. agrobio.msk.su. 
gop.msk.su. farish.msk.su. minselkhoz.msk.su. 

(Source: Internet Domain Name System, January 1993) 

Figure D.30: .SU Domains not on their own server, January 1993 (part 18) 
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minselkhoz.msk.su. artyomov.msk.su. westda.msk.su. 
samson.msk.su. artyomov.msk.su. softltd.msk.su. 
samson.msk.su. uvitex.msk.su. wta.msk.su. 
arnit.msk.su. derik.msk.su. wta.msk.su. 
arnit.msk.su. derik.msk.su. 
valdar.msk.su. intgrs.msk.su. 
valdar.msk.su. p 111.msk.su. 
fineom.msk.su. bakas.msk.su. 
apex.msk.su. bakas.msk.su. 
infoart.msk.su. kontur.msk.su. 
infst.msk.su. konver.msk.su. 
sirbis.msk.su. reee.msk.su. 
vertex.msk.su. takt.msk.su. 
vertex.msk.su. delofon.msk.su. 
aeman.msk.su. polystar.msk.su. 
bazar.msk.su. polystar.msk.su. 
bazar.msk.su. sgeon.msk.su. 
. bazar.msk.su. sgeon.msk.su. 
. bazar.msk.su. iaeyb.msk.su. 
rapi.msk.su. ehemau.msk.su. 
rapi.msk.su. ehemau.msk.su. 
litltd.msk.su. zamoskvo.msk.su. 
mineesu.msk.su. hantarex.msk.su. 
soroka.msk.su. korsika.msk.su. 
soroka.msk.su. dim-ebr.msk.su. 
enko.msk.su. eulini.msk.su. 
enko.msk.su. nateks.msk.su. 
artimpex.msk.su. nateks.msk.su. 
artimpex.msk.su. plenum.msk.su. 
sevekb.msk.su. vpik.msk.su. 
ritsa.msk.su. amgltd.msk.su. 
basanets.msk.su. igp.msk.su. 
basanets.msk.su. itemr.msk.su. 
krona.msk.su. sind.msk.su. 
krona.msk.su. sind.msk.su. 
eped.msk.su. items.msk.su. 
epcd.msk.su. jsvniko.msk.su. 
galateya.msk.su. firsam.msk.su. 
galateya.msk.su. ramltd.msk.su. 
softer.msk.su. dials.msk.su. 
softer.msk.su. newsystems.msk.su. 
astur.msk.su. newsystems.msk.su. 
comcon.msk.su. nivkom.msk.su. 
montazh.msk.su. reklserv.msk.su. 
montazh.msk.su. rusned.msk.su. 

(Source: Internet Domain Name System, January 1993) 

ribalt.msk.su. 
ribalt.msk.su. 
rosko.msk.su. 
rosko.msk.su. 
finrus.msk.su. 
eonf.msk.su. 
eonf.msk.su. 
npoalt.msk.su. 
npoalt.msk.su. 
piexmo.msk.su. 
eons.piexmo.msk.su. 
imbris.msk.su. 
jam.msk.su . 
mosteels.msk.su . 
peeentre.msk.su. 
*.peeentre.msk.su. 
darya.msk.su. 
darya.msk.su. 
aoibs.msk.su. 
aoibs.msk.su. 
greentee.msk.su. 
greentee.msk.su. 
aoargus.msk.su. 
immgen.msk.su. 
immgen.msk.su. 
mayak.msk.su. 
voso.msk.su. 
eksmet.msk.su. 
avtele.msk.su. 
avtele.msk.su. 
kraft.msk.su. 
tvmeentr.msk.su. 
kompass.msk.su. 
insouz.msk.su. 
*.insouz.msk.su. 
sedsol.msk.su. 
hsh.msk.su. 
* .hsh.msk.su. 
abax.msk.su. 
loger.msk.su. 
eonventine.msk.su. 

Figure D.3I: .SU Domains not on their own server, January 1993 (part 19) 
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naumin.msk.su. rainv.msk.su. smgbus.msk.su. 
westfd.msk.su. butag.msk.su. inmedt.msk.su. 
proe.msk.su. eleon.msk.su. ire.msk.su. 
polifon.msk.su. etwps.msk.su. biko.msk.su. 
infi.msk.su. ovsen.msk.su. custeom.msk.su. 
rigeI.msk.su. rybak.msk.su. vita.butee.msk.su. 
exban.msk.su. teem.msk.su. unitech.msk.su. 
naua.msk.su. jet.msk.su. hintek.msk.su. 
morre.msk.su. istrasoft.msk.su. isa.msk.su. 
rodnik.msk.su. piexrp.msk.su. diaeon.msk.su. 
ortex.msk.su. rieimi.msk.su. korund.msk.su. 
poisk.msk.su. valrus.msk.su. olld.msk.su. 
imb.msk.su. alioth.msk.su. trip.msk.su. 
gerexe.msk.su. appp.msk.su. *.trip.msk.su. 
goodserv.msk.su. interfax.msk.su. trsys.msk.su. 
versus.msk.su. vank.msk.su. fasten.msk.su. 
viniti.msk.su. iesti.msk.su. steaah.msk.su. 
energy.nikiet.msk.su. plb.iesti.msk.su. erystaI.msk.su. 
aready.msk.su. eeie.iesti.msk.su. disan.msk.su. 
inex.msk.su. khrizm.msk.su. akropoI.msk.su. 
rrcltd.msk.su. tass.msk.su. fian.msk.su. 
belrus.msk.su. etehq.msk.su. * .fian.msk.su. 
ofserv.msk.su. inr.msk.su. stack.fian.msk.su. 
panamera.msk.su. 
skan.msk.su. 
acoins.msk.su. 
asu.aeoins.msk.su. 
mprossia.msk.su. 
sherna.msk.su. 
. sherna.msk.su. 
imi.msk.su. 
garser.msk.su. 
jeLmsk.su. 
r3ce.msk.su. 
usluga.msk.su. 
ind.msk.su. 
mashpub.msk.su. 
ikostrom.msk.su. 
granat.msk.su. 
mkst.msk.su. 
vcplit.msk.su. 
freefm.msk.su. 
paper.msk.su. 
aumshin.msk.su. 
donsk.msk.su. 

* .inr.msk.su. 
otf.inr.msk.su. 
nega.msk.su. 
ipe.msk.su. 
textiI.msk.su. 
inforos.msk.su. 
author.msk.su. 
morHot.msk.su. 
vnitop.msk.su. 
datmed.msk.su. 
ineo-eenter.msk.su. 
ipidp2 I .ipian.msk.su 
Ielo.msk.su. 
hlebprod.msk.su. 
iling.msk.su. 
ipk.msk.su. 
ftroyka.msk.su. 
ipm.msk.su. 
radio7.msk.su. 
intralex.msk.su. 
olir.msk.su. 
isoft.msk.su. 

(Source: Internet Domain Name System. January 1993) 

isI.msk.su. 
rstar.msk.su. 
exprint.msk.su. 
infotee.msk.su. 
savon.msk.su. 
ntmg.msk.su. 
octalink.msk.su . 
thakur.msk.su. 
omfe.msk.su. 
svfun. msk.su. 
ist.msk.su. 
vlad.aaug.msk.su. 
termo.msk.su. 
horus.msk.su. 
horus.msk.su. 
lIama.msk.su. 
nsklad.msk.su. 
beluha.msk.su. 
newsbox.msk.su. 
ftorg.msk.su. 
metrop.msk.su. 
complex.msk.su. 

Figure 0.32: .SU Domains not on their own server, January 1993 (part 20) 
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truger.msk.su. 
tivion.msk.su. 
kenext.msk.su. 
burbit.msk.su. 
. burbit.msk.su. 
atomo.msk.su. 
growth.msk.su. 
bior.msk.su. 
graneon.msk.su. 
granix.msk.su. 
version.msk.su. 
memetr.msk.su. 
elsevier.msk.su. 
utbog.msk.su. 
e1vis.msk.su . 
. elvis.msk.su. 
jno.msk.su. 
respeet.msk.su. 
trest.msk.su. 
ataman.msk.su. 
ashmh.msk.su. 
ibankl.msk.su. 
gveapk.msk.su. 
ibank2.msk.su. 
eare.msk.su. 
fenix.msk.su. 
sevkomp.msk.su. 
exeen.msk.su. 
vnigen.msk.su. 
ipas.msk.su. 
seh865.msk.su. 
kaaspol-masem.msk.su. 
menaker.msk.su. 
redoes.msk.su. 
inion.msk.su. 
vekXX.msk.su. 
aris.msk.su. 
eeas.msk.su. 
. eeas.msk.su. 
platan.msk.su. 
terra.msk.su. 
ikarmp.msk.su. 
rtbank.msk.su. 
bmfiseo.msk.su. 
luns.msk.su. 

inior.msk.su. * .pezz.msk.su. 
latimes.msk.su. iaywte.msk.su. 
ansar.msk.su. palinf.msk.su. 
august.msk.su. oilinh.msk.su. 
assier.msk.su. mstep.msk.su . 
kheta.msk.su. separs.msk.su. 
neon.msk.su. smbd.msk.su. 
resp.msk.su. testsite.msk.su. 
stingm.msk.su. gamma.msk.su. 
eteims.msk.su. inforg.msk.su. 
ceotass.msk.su. peeross.msk.su. 
paral.msk.su. swaff.msk.su. 
regent.msk.su. velus.msk.su. 
savva.msk.su. bykovo.msk.su. 
soeio.msk.su. hypot.msk.su. 
mayor.msk.su. karad.msk.su. 
teehnokon.msk.su. orgmath.msk.su. 
evropriz.msk.su. sirbfil.msk.su. 
maker.msk.su. indeomp.msk.su. 
eate.msk.su. lobele.msk.su. 
wbeom.msk.su. sineus.msk.su. 
teeos.msk.su. lek.msk.su. 
aseo.msk.su. 
katran.msk.su. 
modul.msk.su. 
svida.msk.su. 
toosat.msk.su. 
megajs.msk.su. 
asdi.msk.su. 
prokom.msk.su. 
moseow-news.msk.su. 
* .moscow-news.msk.su. 
bitl.msk.su. 
firfak.msk.su. 
kluch.msk.su. 
gpntb.msk.su. 
bitn.msk.su. 
kaskad.msk.su. 
lescoms.msk.su . 
remcom.msk.su. 
rosintex.msk.su. 
alcor.msk.su. 
npoenergy.msk.su. 
texuna.msk.su. 
pczz.msk.su. 

rfcci.msk.su. 
alteg.msk.su. 
cellul.msk.su. 
jvd.msk.su. 
* .jvd.msk.su. 
klimat.msk.su. 
vniinm402.msk.su. 
interd.bmgtu.msk.su. 
troyka.msk.su. 
rstc.msk.su. 
mstic.msk.su. 
wbn777.msk.su. 
avintech.msk.su. 
brokkon.msk.su. 
karat.msk.su. 
wlab.msk.su. 
postfl.msk.su. 
spektr.msk.su. 
exn004.msk.su. 
kibagro.msk.su. 
vector.msk.su. 
eugene.msk.su. 
finex.msk.su. 

(Source: Intcrnet Domain Name Systcm, January 1993) 

Figure 0.33: .SU Domains not on their own server, January 1993 (part 21) 
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exnOO6.msk.su. satltd.msk.su. * .maak.msk.su. 
exnOO7.msk.su. aug91.msk.su. rusbank.msk.su. 
belex.msk.su. adis.msk.su. SpaceTV.msk.su. 
exnO 12.msk.su. exn037.msk.su. exn062.msk.su. 
splav.msk.su. mee.msk.su. ieemee.msk.su. 
alapress.msk.su. ramco.msk.su. mainet.msk.su. 
imamod.msk.su. exn038.msk.su. * .mainet.msk.su. 
kryukov.msk.su. lit.msk.su. chemplast.msk.su. 
rufa.msk.su. terminal.msk.su. mei.msk.su. 
sovbev.msk.su. astra2.msk.su. synapse.msk.su. 
fink.msk.su. jvtlt.msk.su. extel.msk.su. 
stins.msk.su. makom.msk.su. vgcons.msk.su. 
slmk.msk.su. tverbul.msk.su. victoria.msk.su. 
ex nO 16.msk.su. rinaco.msk.su. iffirm.msk.su. 
sikons.msk.su. invest.rinaco.msk.su. limar.msk.su. 
transm.msk.su. * .rinaeo.msk.su. imech.msk.su. 
asit.msk.su. rc.rinaeo.msk.su. ippi.msk.su. 
grants.msk.su. exn044.msk.su. * .ippi.msk.su. 
stinv.msk.su. magnit.msk.su. itercoun.msk.su. 
stinv.msk.su. gard.msk.su. exn069.msk.su. 
exn019.msk.su. techcn.msk.su. macc.msk.su. 
antar.msk.su. ipecom.msk.su. north.msk.su. 
exn022.msk.su. komep.msk.su. north.msk.su. 
ramar.msk.su. olimo.msk.su. o I.mfe.msk.su. 
exn023.msk.su. pe-mag.msk.su. o7.mfe.msk.su. 
promet.msk.su. foreom.msk.su. erma.msk.su. 
gant.msk.su. iatech.msk.su. ibsinf.msk.su. 
air.maLmsk.su. asmp.msk.su. exn072.msk.su. 
arsk.msk.su. * .asmp.msk.su. printo.msk.su. 
exn026.msk.su. ib.asmp.msk.su. rfig.msk.su. 
kodltd.msk.su. proj.asmp.msk.su. apscom.msk.su. 
mbb.msk.su. talk.asmp.msk.su. exn073.msk.su. 
otvet.msk.su. mbw.msk.su. azoli.msk.su. 
exn027.msk.su. trial.msk.su. korn.msk.su. 
prolog.msk.su. zvi.msk.su. makI7.msk.su. 
mgppif.msk.su. adma.msk.su. tfbr.msk.su. 
news.msk.su. exn055.msk.su. broks.msk.su. 
cczdrav.msk.su. ipasus.msk.su. node2.bureau.msk.su. 
sogoim.msk.su. arus.msk.su. node 1.bureau.msk.su. 
ibrran.msk.su. sercen.msk.su. exn076.msk.su. 
exn032.msk.su. exn060.msk.su. mona.msk.su. 
ekoram.msk.su. tagex.msk.su. mgc.msk.su. 
astral.msk.su. himLmsk.su. exn IOO.msk.su. 
exn034.msk.su. exn061.msk.su. mgd.msk.su. 
elkomp.msk.su. maak.msk.su. march.mgd.msk.su. 

(Source: Internet Domain Name System. January 1993) 

Figure 0.34: .SU Domains not on their own server, January 1993 (part 22) 
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*.mgd.msk.su. nb.lpi.msk.su exnI3S.msk.su. 
wklond.msk.su. aixO.lpi.msk.su newtex.msk.su. 
aleko.msk.su. nadezhda.msk.su. mir.msk.su. 
mabs.msk.su. grif.msk.su. 
comlab. vega.msk.su. atis.msk.su. 
vc1ub. vega.msk.su. exn 116.msk.su. 
home. vega.msk.su. infoprog.msk.su. 
exnOB2.msk.su. nac.msk.su. 
multibrok.msk.su. ruscap.msk.su. 
orgon.msk.su. torybank.msk.su. 
komim.msk.su. exn IIB.msk.su. 
rostel.msk.su. trcomp.msk.su. 
. rostel.msk.su. exn 119.msk.su. 
tema.msk.su. dvposp.msk.su. 
inovex.msk.su. inkor.msk.su. 
exnOB4.msk.su. radiosys.msk.su. 
deure.msk.su. ecolab.msk.su. 
maco.msk.su. ranar.msk.su. 
exn 106.msk.su. exnI23.msk.su. 
exnOB6.msk.su. medlib.msk.su. 
sigmatek.msk.su. mig.msk.su. 
exn 1 07 .msk.su. monspec.msk.su. 
kruger.msk.su. exn 124.msk.su. 
madi.msk.su. itehim.msk.su. 
roseco.msk.su. techin.msk.su. 
iaph.msk.su. fasad.msk.su. 
exn090.msk.su. oktava.msk.su. 
exnOBB.msk.su. edem.msk.su. 
rosinfres.msk.su. exn 127 .msk.su. 
exn 109.msk.su. liga.msk.su. 
mcstex.msk.su. perfi.msk.su. 
mfu.msk.su. galika.msk.su. 
vsoy.msk.su. avtoinsp.msk.su. 
exn092.msk.su. custac.msk.su. 
geophys.msk.su. exn 131.msk.su. 
alena.msk.su. exn 129.msk.su. 
exn 113.msk.su. mim.msk.su. 
yauza.msk.su. rosswel.msk.su. 
exn094.msk.su. bancom.msk.su. 
podderzhka.msk.su. exn 133.msk.su. 
ppbakl.msk.su. sezong.msk.su. 
iieps.msk.su. syals.msk.su. 
exn IIS.msk.su. bmbrok.msk.su. 
inkon.msk.su. smpb.msk.su. 
Ipi.msk.su. eleron.msk.su. 

(Source: Internet Domain Name System. January 1993) 

exn 137 .msk.su. 
istltd.msk.su. 
kami.msk.su. 
estado.msk.su. 
schS7.msk.su. 
exnI43.msk.su. 
iephys.msk.su. 
scanlar.msk.su. 
vstm.msk.su. 
asts.msk.su . 
nica.msk.su. 
kamp.msk.su. 
vniiht.msk.su. 
econ.msk.su. 
nbt.msk.su. 
ph73S.msk.su. 
aeko.msk.su. 
* .aeko.msk.su. 
nco.msk.su. 
scisrv.msk.su. 
vntic.msk.su. 
reform.msk.su. 
wrols.msk.su. 
isrir.msk.su. 
* .isrir.msk.su. 
opek.msk.su. 
pienet.msk.su. 
ibmh.msk.su. 
aluma.msk.su. 
torkom.msk.su. 
farma.msk.su. 
almser.msk.su. 
finsu.msk.su. 
febes.msk.su. 
moso.msk.su. 
skapbm.msk.su. 
vell.msk.su. 
mnb.msk.su. 
cube.msk.su. 
atom.msk.su. 
marcom.msk.su. 
tern.msk.su. 

Figure 0.35: .SU Domains not on their own server, January 1993 (part 23) 
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acras.msk.su. styx.srcc.msu.su. 
mamltd.msk.su. msu.su. twin.srcc.msu.su. 
mmm.msk.su. genebee.msu.su. infort.srcc.msu.su. 
together.msk.su. mch.chem.msu.su. gamma.srcc.msu.su. 
ibrae.msk.su. enzyme.chem.msu.su. tikh.srcc.msu.su. 
stebly.msk.su. kge.chem.msu.su. eagle.srcc.msu.su. 
areal.msk.su. bog.msu.su. val.srcc.msu.su. 
megsim.msk.su. knight.bog.msu.su. samara.srcc.msu.su. 
tkcsi.msk.su. moony.bog.msu.su. ivb.srcc.msu.su. 
techno.msk.su. sunny.bog.msu.su. unitech.srcc.msu.su. 
kompr.msk.su. phys.msu.su. glav.srcc.msu.su. 
mbb2.msk.su. esa.phys.msu.su. ivt.srcc.msu.su. 
mekom.msk.su. infosci.phys.msu.su. alex.srcc.msu.su. 
e1ganpk.msk.su. radiophys.phys.msu.su. shark.srcc.msu.su. 
mbb3.msk.su. radio.phys.msu.su. jonathan.srcc.msu.su. 
makl.msk.su. rI1892.phys.msu.su. eJias.srcc.msu.su. 
nrrusa.msk.su. rlI2475.phys.msu.su. vadik.srcc.msu.su. 
mno.msk.su. elec60.phys.msu.su. biochem.bio.msu.su. 
megaron.msk.su. rI1740.phys.msu.su. cogsci.msu.su. 
rus2.msk.su. rII74I.phys.msu.su. chair.cogsci.msu.su. 
victopt.msk.su. vant.phys.msu.su. ht.cogsci.msu.su. 
inserptp.msk.su. rlI523.phys.msu.su. jurinf.msu.su. 
isan.msk.su. 2-32.phys.msu.su. npiO.msu.su. 
mako.msk.su. global.geogr.msu.su. compnet.msu.su. 
mpa.msk.su. *.npinet.msu.su. context.msu.su. 
ripost.msk.su. inmech.msu.su. npi.msu.su. 
goodwl.msk.su. mics.msu.su. rsfq.npi.msu.su. 
Ivs.msk.su. ecosoft.msu.su. npiOOOO.npi.msu.su. 
kccb.msk.su. ntdvm.msu.su. silab.npi.msu.su. 
rautcen.msk.su. srcc.msu.su. npimsu.npi.msu.su. 
unial.msk.su. kurd.srcc.msu.su. srdlan.npi.msu.su. 
conversbank.msk.su. camel.srcc.msu.su. cS.msu.su. 
iris.msk.su. pad sO l.srcc.msu.su. * .cs.msu.su. 
forpost.msk.su. pads02.srcc.msu.su. 
atri.msk.su. pads03.srcc.msu.su. murmansk.su. 
icie.msk.su. bob.srcc.msu.su. aeskola l.murmansk.su . 
.icie.msk.su. padsOlI.srcc.msu.su. ksc.murmansk.su. 
comserv.msk.su. vvv.srcc.msu.su. aeskola2.murmansk.su. 
nettelex.msk.su. pad sO 12.srcc.msu.su. mtsb.murmansk.su. 
phinq.msk.su. nerpa040.srcc.msu.su. mgpnh.murmansk.su. 
vniinm.msk.su. ant3I7.srcc.msu.su. poc1ub.murmansk.su. 
fuelexc.msk.su. nerpa050.srcc.msu.su. 
microel.msk.su. stalker.srcc.msu.su. nalchik.su. 
ranit.msk.su. nerpa055.srcc.msu.su. ppsf.nalchik.su. 
wheel.msk.su. pads03I.srcc.msu.su. * .ppsf.nalchik.su. 

(Source: Internet Domain Name System, January 1993) 

Figure 0.36: .SU Domains not on their own server, January 1993 (part 24) 
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eldor.nalchik.su. brokserv.nnov.su. rdr.nnov.su . 
. eldor.nalchik.su. 
brain.nalchik.su. 
. brain.nalchik.su. 
skbtm.nalchik.su. 
. skbtm.nalchik.su. 
silicon.nalchik.su. 
. silicon.nalchik.su. 
gilbor.nalchik.su. 
iskander.nalchik.su. 
. iskander.nalchik.su. 
nrt.nalchik.su. 
. nrt.nalchik.su. 
bumbank.nalchik.su. 
. bumbank.nalchik.su. 
kbsnab.nalchik.su. 
. kbsnab.nalchik.su. 
satu.nalchik.su. 
. satu.nalchik.su. 
ta.nalchik.su. 
. ta.nalchik.su. 
baksan.nalchik.su. 
elena.nalchik.su. 
. elena.nalchik.su. 
femida.nalchik.su. 
chemic.nalchik.su. 
slash.nalchik.su. 
. slash.nalchik.su. 
consserv. nalchi k.su. 
. nalchik.su. 
klint.nalchik.su. 
. klint.nalchik.su. 
nalchik.su .. nalchik.su. 

namangan.su. 
elvLnamangan.su. 
nexc.namangan.su. 

navoLsu. 
probus.navoLsu. 

nnov.su. 
kutis.nnoy.su. 
mera.nnov.su. 
kwnt.nnov.su. 

kis.nnov.su. 
* .kis.nnov.su. 
protey.nnov.su. 
aep.nnov.su . 
sspao.nnov.su. 
iccemp.nnov.su. 
svet.nnov.su. 
*.nnov.su. 
tofis.nnov.su. 
ncmLnnov.su. 
crr.nnov.su . 
mZ.nnov.su. 
aptp.nnov.su. 
oblsovet.nnov.su . 
vymetz.nnov.su. 
nbank.nnov.su . 
posst.nnov.su. 
guest.nnov.su. 
polet.nnov.su. 
sysvent.nnov.su. 
secdep.nnov.su. 
vcdzo.nnov.su. 
medyna.nnov.su . 
nnucnit.nnov.su. 
start.nnov.su. 
rtser.nnov.su . 
sesar.nnov.su. 
vniief.nnov.su. 
kbc.nnov.su . 
aifars.nnov.su. 
sadko.nnov.su . 
binar.nnov.su. 
okbm.nnov.su. 
*.okbm.nnov.su. 
kcc.nnov.su. 
kvarz.nnov.su. 
zodiac.nnov.su. 
mark.zodiac.nnov.su. 
nnpLnnov.su. 
amk.nnov.su. 
maria.nnov.su. 
cIos.nnov.su. 
ski.nnov.su. 
in.nnov.su. 

(Source: Internet Domain Name System, January 1993) 

sinor.nnov.su. 
pomec.nnov.su. 
Ihome.nnov.su . 
nbnn.nnov.su. 
complx.nnov.su. 
gfgLnnov.su. 
hp.nnov.su . 
bank.nnov.su. 
express.nnov.su . 
vizis.nnov.su. 
mathdep.expphys.nnov.su. 
nocnit.nnov.su. 
dinino.nnov.su. 
msm.nnov.su. 
zod.nnov.su. 
appl.nnov.su. 
* .appl.nnov.su. 
anders.nnov.su . 
veco.nnov.su . 
ngfe.nnov.su. 
kic.nnov.su. 
bulI.nnov.su. 
arz 16.nnov.su. 
novtech.nnov.su. 
ofgLnnov.su. 
stcnode.nnov.su. 
* .stcnode.nnov.su. 
nntv.nnov.su. 
prgsO.nnov.su. 
test.nnov.su. 
vcors.nnov.su. 

nov.su. 
fenix.nov.su. 
belov.nov.su. 
komog.nov.su. 
nrez.nov.su. 
elbor.nov.su. 
ngts.nov.su. 
* .ngts.nov.su. 
prod.nov.su. 
*.nov.su. 
neft.nov.su. 
zds.nov.su. 

Figure 0.37: .SU Domains not on their own server, January 1993 (part 25) 
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nsk.su. teIsib.nsk.su. humuniv.obninsk.su. 
pkp l.nsk.su. 
po1ax.nsk.su. 
skif.nsk.su. 
pkp2.nsk.su. 
pkp3.nsk.su. 
esbey.nsk.su. 
ash-project.nsk.su. 
prolog.nsk.su. 
. nsk.su. 
compass.nsk.su. 
sse.nsk.su. 
megre.nsk.su. 
norex.nsk.su. 
unisoft.nsk.su. 
dandco.nsk.su. 
inp.nsk.su. 
. inp.nsk.su. 
inva.nsk.su. 
quota.nsk.su. 
nmzan.nsk.su. 
che.nsk.su. 
nrl.nsk.su. 
stalker.nsk.su. 
esp.nsk.su. 
nvtb.nsk.su. 
cnit.nsk.su. 
magiware.nsk.su. 
oaingu.nsk.su. 
misd.nsk.su. 
ici.nsk.su. 
aspect.nsk.su. 
kotrac.nsk.su. 
sm.nsk.su. 
isi.nsk.su. 
.isi.nsk.su. 
ccsys.nsk.su. 
. ecsys.nsk.su. 
siberian.fair.nsk.su. 
uiggm.nsk.su. 
turbo.nsk.su. 
. turbo.nsk.su. 
krug.nsk.su. 
rcg.nsk.su. 
rabank.nsk.su. 

*.telsib.nsk.su. 
intersib.nsk.su. 
byte.nsk.su. 
itfs.nsk.su. 
*.itfs.nsk.su. 
fakt.nsk.su. 
ans.nsk.su. 
utilex.nsk.su. 
mapo.nsk.su. 
* .mapo.nsk.su. 
sito.nsk.su. 
lira.nsk.su. 
vv.nsk.su. 
snb.nsk.su. 
avtovazbank.nsk.su. 
eric.nest.nsk.su. 
tsm.nsk.su. 
sibcom.nsk.su. 
defis.nsk.su. 
smphys.nsk.su. 
sad.nsk.su. 
stek.nsk.su. 
soi.nsk.su. 
screg.nsk.su. 
sihs.nsk.su. 
neic.nsk.su. 
* .neic.nsk.su. 
testO.nsk.su. 
* .testO.nsk.su. 
redmet.nsk.su. 
utech.nsk.su. 
oliger.nsk.su. 
fipsp-igras.nsk.su. 

obninsk.su. 
ilocs.obninsk.su. 
cums.obninsk.su. 
css.obninsk.su. 
interh.obninsk.su. 
gorsov.obninsk.su. 
invesk.obninsk.su. 
rimig.obninsk.su. 
okbrok.obninsk.su. 
fakel.obninsk.su. 

(Sourcc: Intcrnct Domain Namc Systcm, January 1993) 

infos.obninsk.su. 
market.obninsk.su. 
agros.obninsk.su. 
oomfk.obninsk.su. 
rusnic.obninsk.su. 
vental.obninsk.su. 
alfa.obninsk.su. 
* .obninsk.su . 
awecs.obninsk.su. 
* .awecs.obninsk.su. 

omsk.su. 
bankom.omsk.su. 
fund.omsk.su. 
putnik.omsk.su. 
catun.omsk.su. 
sibwest.omsk.su . 
trans.omsk.su. 
* .trans.omsk.su. 
titan.omsk.su. 
centre.omsk.su. 
tomiko.omsk.su. 
sibstr.omsk.su. 
pulse.omsk.su. 
miraf.omsk.su. 
*.miraf.omsk.su. 
bkI15.omsk.su. 
agrots.omsk.su. 
jsco.omsk.su. 
zavod5.omsk.su. 
bereza.omsk.su. 
ics.omsk.su. 
ss.omsk.su. 
intex.omsk.su . 
sis.omsk.su. 
dialog.omsk.su. 
intekh.omsk.su . 
build.omsk.su. 
cocos.omsk.su. 
* .cocos.omsk.su . 
asco.omsk.su. 
octob.omsk.su. 
triada.omsk.su. 
mosp-7.omsk.su. 

Figure D.38: .SU Domains not on their own server, January 1993 (part 26) 
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mark.omsk.su. 
univer.omsk.su. 

orenburg.su. 
orence.orenburg.su. 
gazinf.orenburg.su. 
. gazinf.orenburg.su. 
oumb.orenburg.su. 
orince.orenburg.su. 
alina.orenburg.su. 
evra.orenburg.su. 

oryol.su. 
podolsk.oryol.su. 
ross.oryol.su. 
. ross.oryol.su. 
steel.oryol.su. 
ocrme.oryol.su. 
rastr.oryol.su. 
proton.oryol.su. 
. proton.oryol.su. 

osh.su. 
antimony.osh.su. 

pavlodar.su. 
babr.pavlodar.su. 
ferro.pavlodar.su. 
orlan.pavlodar.su. 
esam.pavlodar.su. 
salam.pavlodar.su. 
Ikz.pavlodar.su. 
vism.pavlodar.su. 
agcv.pavlodar.su. 
npz.pavlodar.su. 
arca.pavlodar.su. 
satt.pavlodar.su. 
berkut.pavlodar.su. 
irtysh.pavlodar.su. 
cenu.pavlodar.su. 
danko.pavlodar.su. 
tserv.pavlodar.su. 
bekum.pavlodar.su. 

penza.su. 

wtradc.penza.su. repin.public.su. 
admkuzn.penza.su. dream.public.su. 
pnpicnit.penza.su. ufise.public.su. 
fondp.penza.su. eenest.public.su. 
rusdelo.penza.su. guriev.public.su. 
aoptb.penza.su. v-Ieonov.public.su. 
aoptd.penza.su. jimmy.public.su . 
semigor.penza.su. rw3dz.public.su. 
poevt.penza.su. samarin.public.su. 

perm.su. 
pinfor.perm.su. 
ppicnit.perm.su. 
elex.perm.su. 
bmb.perm.su. 
*.perm.su. 
cct.perm.su. 
ccIearn.perm.su. 
tehnos.perm.su. 
nika.perm.su. 
tony.perm.su. 
sigma.perm.su. 
alter.perm.su. 
ptb.perm.su. 
icmm.perrn.su. 
icsys.perm.su. 
dialog.perm.su. 
khimik.perm.su. 
lois.perm.su. 
strom.perm.su. 
icentr.perm.su. 
pgu.perm.su. 
rosun.perm.su. 
saturn.perm.su. 
kadr.perm.su. 
msp.perm.su. 
gmg.perm.su. 
enerin.perm.su. 

protvino.su. 
dtest.protvino.su. 

pUblic.su. 
aportnov.public.su 
alf.public.su. 

pyatigorsk.su. 
tcIe.pyatigorsk.su. 
piexpo.pyatigorsk.su. 
aban.pyatigorsk.su. 
impuls.pyatigorsk.su. 
skfgvc.pyatigorsk.su . 
* .skfgvc.pyatigorsk.su. 
lacko.pyatigorsk.su. 
astek.pyatigorsk.su. 
lazma.pyatigorsk.su. 
fomLpyatigorsk.su . 

rostov.su. 
micro.rostov.su. 

rostov-na-donu.su. 
akra.rostov-na-donu.su. 
* .rostov-na-donu.su. 
micro.rostov-na-donu.su. 
gon.rostov-na-donu.su. 
risw.rostov-na-donu.su. 
yugmb.rostov-na-donu.su. 
finans.rostov-na-donu.su. 
sev.rostov-na-donu.su. 
sur.rostov-na-donu.su. 
tricnit.rostov-na-donu.su. 
sch2.rostov-na-donu.su. 
profi.rostov-na-donu.su. 
tecos.rostov-na-donu.su. 
rsa.rostov-na-donu.su. 
stroysnab.rostov-na-donu.su. 
nlhb.rostov-na-donu.su. 
conon.rostov-na-donu.su. 
rndavia.rostov-na-donu.su. 
svafirm.rostov-na-donu.su. 

(Source: Internet Domain Name System. January 1993) 

Figure D.39: .SU Domains not on their own server, January 1993 (part 27) 
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pir.rostov-na-donu.su. 
aoptsb.rostov-na-donu.su. 
vostok.rostov-na-donu.su. 
svtor.rostov-na-donu.su. 

ryazan.su. 
opttorg.ryazan.su. 
erespo.ryazan.su. 
areta.ryazan.su. 
systems.ryazan.su. 
solid.ryazan.su. 
anik.ryazan.su. 
gpsi.ryazan.su. 
pribor.ryazan.su. 
trprst.ryazan.su. 
rpa.ryazan.su. 
safyan.ryazan.su. 
spec.ryazan.su. 
apmb.ryazan.su. 
akkor.ryazan.su. 
orion.ryazan.su. 
chemic.ryazan.su. 
spectr I.ryazan.su. 
textil.ryazan.su. 
rricnit.ryazan.su. 
kolos.ryazan.su. 
evening.ryazan.su. 
krz.ryazan.su. 
e1f.ryazan.su. 
ttc.ryazan.su. 
. ttc.ryazan.su. 
peleton.ryazan.su. 
syntal.ryazan.su. 
ineco.ryazan.su. 
. ineco.ryazan.su. 
cenpol.ryazan.su. 
energo.ryazan.su. 
press.ryazan.su. 
prshob.ryazan.su. 
pride.ryazan.su. 
rrase.ryazan.su. 

sakhalin.su. 
sinfo.sakhalin.su. 
stts.sakhalin.su. 

sakhin.sakhalin.su. 
ista.sakhalin.su. 
mcds.sakhalin.su. 
texch.sakhalin.su. 
teach.sakhalin.su. 

samara.su. 
bacs.samara.su. 
atIant.samara.su. 
avbank.samara.su. 
samex.samara.su. 
asko.samara.su. 
koleso.samara.su. 
sambank.samara.su. 
sambrk.samara.su. 
polinom.samara.su. 
metal.samara.su. 
skak.samara.su. 
volga-contract.samara.su 
sansi.samara.su. 
blik.samara.su. 
asco.samara.su. 
volgain.samara.su. 
avia.samara.su. 
kolos.samara.su. 
nnpz.samara.su. 
upvexc.samara.su. 
vec.samara.su. 
vec.samara.su. 
saicnit.samara.su. 
volgacom.samara.su . 
*. volgacom.samara.su. 
vostok.samara.su. 
fenix.samara.su. 
artlog.samara.su . 

samarkand.su. 
srcno.samarkand.su. 
samarkand.su.samarkand.su 

saratov.su. 
itel.saratov.su. 
rolIex.saratov.su. 
pcrme.saratov.su. 
srtnode.saratov.su. 

(Source: Internet Domain Name System, January 1993) 

neit.saratov.su. 
sezon.saratov.su. 
gelon.saratov.su. 
kuzmin.saratov.su. 
innoservice.saratov.su. 
scnit.saratov.su. 
utg.saratov.su. 
volgatec.saratov.su. 
ibfrm.saratov.su. 
tekona.saratov.su. 
pge.saratov.su. 
gpz.saratov.su. 
sovtech.saratov.su. 
comec.saratov.su. 
sarnews.saratov.su. 
reda.saratov.su. 

serpukhov.su. 
iteb.serpukhov.su. 
* .iteb.serpukhov.su. 
found.serpukhov.su. 
biobit.serpukhov.su. 
ibpm.serpukhov.su. 
* .ibpm.serpukhov.su. 
push.serpukhov.su. 
ipr.serpukhov.su. 
* .ipr.serpukhov.su. 
protvino.serpukhov.su. 
issp.serpukhov.su. 
*.issp.serpukhov.su. 
rus.serpukhov.su. 
stack.serpukhov.su. 
* .stack.serpukhov.su. 
effekt.serpukhov.su. 
* .serpukhov.su. 
ibioc.serpukhov.su. 
*.ibioc.serpukhov.su. 
istok.serpukhov.su. 
oxbear.serpukhov.su. 

simbirsk.su. 
tvm.simbirsk.su. 
umz.simbirsk.su. 
*.simbirsk.su. 
comm.simbirsk.su. 

Figure 0040: .SU Domains not on their own server, January 1993 (part 28) 
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guss.simbirsk.su. diuna.simbirsk.su. sinta.smolensk.su. 
unona.simbirsk.su. ic.simbirsk.su. 
Iikom.simbirsk.su. * .ic.simbirsk.su. 
pharm.simbirsk.su. togis.simbirsk.su. 
iac.simbirsk.su. inftech.simbirsk.su. 
uaz.simbirsk.su. 
stc.simbirsk.su. 
simm.simbirsk.su. 
srw.simbirsk.su. 
apheny.simbirsk.su. 
jvd.simbirsk.su. 
adel.simbirsk.su. 
len.simbirsk.su. 
ugmz2.simbirsk.su. 
ulmeb.simbirsk.su. 
infomash.simbirsk.su. 
uzga.simbirsk.su. 
metal.simbirsk.su. 
lars.simbirsk.su. 
simvol.simbirsk.su. 
smtdus.simbirsk.su. 
scrme.simbirsk.su. 
aviastar.simbirsk.su. 
aosm.simbirsk.su. 
ciacv.simbirsk.su. 
inter.simbirsk.su. 
ulmost.simbirsk.su. 
admit.simbirsk.su. 
drcb.simbirsk.su. 
umzv.simbirsk.su. 
germes.simbirsk.su. 
nitpt.pti.simbirsk.su. 
niiar.simbirsk.su. 
. niiar.simbirsk.su. 
cnk.niiar.simbirsk.su. 
uniross.simbirsk.su. 
msu 14.simbirsk.su. 
vzlet.simbirsk.su. 
aso-incom.simbirsk.su. 
cotex.simbirsk.su. 
dco.simbirsk.su. 
voldn.simbirsk.su. 
licom.simbirsk.su. 
acro.simbirsk.su. 
semena.simbirsk.su. 

venets.simbirsk.su. 
arcadia.simbirsk.su. 
irbis.simbirsk.su. 
ktex.simbirsk.su. 
sovtec.simbirsk.su. 
ttc.simbirsk.su. 
kors.simbirsk.su. 
integral.simbirsk.su. 
kongress.simbirsk.su. 
himmash.simbirsk.su. 
incombank.simbirsk.su. 
sovtek.simbirsk.su. 
brokhzas.simbirsk.su. 
abs.simbirsk.su. 
ulgraph.simbirsk.su. 
abos.simbirsk.su. 
rossia.simbirsk.su. 
menatep.simbirsk.su. 
sibcpm.simbirsk.su. 
vostok.simbirsk.su. 
vsk.simbirsk.su. 
adm.univ.simbirsk.su. 
mars.simbirsk.su. 
asa.simbirsk.su. 
adm.simbirsk.su. 
alice.simbirsk.su. 
orient.simbirsk.su. 
rostok.simbirsk.su. 
dakar.simbirsk.su . 
eavolga.simbirsk.su. 

smolensk.su. 
erudit.smolensk.su. 
angazh.smolensk.su. 
brltd.smolensk.su. 
titan.smolensk.su. 
uatLsmolensk.su. 
mrk.smolensk.su. 
titanex.smolensk.su. 
n77 .smolensk.su. 

(Source: Internet Domain Name System, January 1993) 

sochi.su. 
retro.sochLsu. 
talisman.sochi.su. 
black.sochi.su. 
* .black.sochi.su. 
srcso.sochi.su. 
*.srcso.sochi.su. 
cto.sochi.su. 
srcinf.sochi.su. 
southn.sochi.su. 
sbs.sochi.su. 
stsb.sochLsu. 
orion.sochi.su. 
bfbis.sochi.su. 

spb.su. 
custom.spb.su. 
acacia.spb.su. 
concurent.spb.su. 
* .concurent.spb.su. 
kserv.spb.su. 
sph.spb.su. 
* .sph.spb.su. 
polylog.spb.su. 
avers.spb.su. 
policom.spb.su. 
tia.spb.su. 
stast.spb.su. 
sharon.spb.su. 
nwpc.spb.su. 
sfinks.spb.su. 
neva-lis.spb.su. 
niai.spb.su. 
*.spb.su. 
ecc.spb.su. 
* .ecc.spb.su. 
promt.spb.su. 
ieos.spb.su. 
vitzer.spb.su. 
impulse.spb.su. 
imi.spb.su. 
* .imLspb.su. 
trassa.spb.su. 

Figure 0.41: .SU Domains not on their own server, January 1993 (part 29) 
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*.trassa.spb.su. 
ratels.spb.su. 
memo-centr.spb.su. 
softunion.spb.su. 
. softunion.spb.su. 
regpol.spb.su. 
trim.spb.su. 
instanLspb.su. 
ipmo.spb.su. 
.ipmo.spb.su. 
bear. spb. su. 
tis.spb.su. 
cprp.spb.su. 
cc.spb.su. 
. cc.spb.su. 
polygon.spb.su. 
. polygon.spb.su. 
forthi.spb.su. 
. forthLspb.su. 
stc.spb.su. 
thlvLSpb.su. 
petropol.spb.su. 
sti.spb.su. 
. sti.spb.su. 
bims.spb.su. 
zeLspb.su. 
rgpu.spb.su. 
sricLspb.su. 
formico.spb.su. 
crei.spb.su. 
eUler.spb.su. 
. euler.spb.su. 
serge.spb.su. 
ibar.spb.su. 
kredo.spb.su. 
softarLspb.su. 
spektr.spb.su. 
chronos.spb.su. 
stu.spb.su . 
. stu.spb.su. 
dr.spb.su. 
. dr.spb.su. 
reItec.spb.su. 
kunateb.spb.su. 
chelovek.spb.su. 

discom.spb.su. 
instrumenLspb.su. 
spbtv.spb.su. 
nitiom.spb.su. 
* .nitiom.spb.su. 
maria.spb.su. 
* .maria.spb.su. 
sUks.spb.su. 
eic.spb.su. 
rico.spb.su. 
rgti.spb.su. 
simbLspb.su. 
* .simbLspb.su. 
vniisk.spb.5.u. 
sampson.spb.su. 
infostroy.spb.su. 
stekerc.spb.su. 
lenzoo.spb.su. 
freeburg.spb.su. 
chans.spb.su. 
zip.spb.su. 
hq-centr.spb.su. 
btrade.spb.su. 
ello.spb.su. 
tor.spb.su. 
* .tor.spb.su. 
petrolim.spb.su. 
fap.spb.su. 
iss.spb.su. 
ic.spb.su. 
* .ic.spb.su. 
voshod.spb.su. 
hm.spb.su. 
* .hm.spb.su. 
crim.spb.su. 
artneLspb.su. 
avtovazbank.spb.su. 
nev-a.spb.su. 
sibir.spb.su. 
asec.spb.su. 
* .asec.spb.su. 
medlas.spb.su. 
aItar.spb.su. 
kes.spb.su. 
steepler.spb.su. 

(Source: Internet Domain Name System, January 1993) 

lcse.spb.su. 
* .Icse.spb.su. 
impax.spb.su. 
* .impax.spb.su. 
daltek.spb.su . 
limi.spb.su. 
* .IimLspb.su. 
sancher.spb.su. 
kameron.spb.su. 
emi.spb.su . 
sztd.spb.su. 
astro.spb.su. 
Inpi.spb.su. 
*.Inpi.spb.su. 
twell.spb.su . 
*.twell.spb.su . 
acm.spb.su. 
* .acm.spb.su . 
korinf.spb.su. 
octopus.spb.su. 
vckp.spb.su. 
Isrm.spb.su. 
rcom.spb.su . 
* .rcom.spb.su. 
olimpex.spb.su. 
kitel.spb.su. 
vitatur.spb.su. 
feip.spb.su. 
tchimb.spb.su. 
valset.spb.su. 
astrob.spb.su. 
unirem.spb.su . 
maxim.spb.su. 
inftel.spb.su. 
nastja.spb.su. 
orw.spb.su. 
* .orw.spb.su. 
vep.spb.su. 
cicb.spb.su. 
ilatan.spb.su. 
dipaul.spb.su . 
Ibk.spb.su. 
uniserv.spb.su. 
alcor.spb.su. 
softjoys.spb.su. 

Figure D.42: .SU Domains not on their own server, January 1993 (part 30) 
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plazma.spb.su. 
roster.spb.su. 
vicaar.spb.su. 
loniis.spb.su. 
infopro.spb.su. 
.infopro.spb.su. 
ok.spb.su. 
nv.spb.su. 
. nv.spb.su. 
gao.spb.su. 
trokam.spb.su. 
lec.spb.su. 
lomi.spb.su. 
.Iomi.spb.su. 
barbara.spb.su. 
sevian.spb.su. 
mobil.spb.su. 
olly.spb.su. 
. olly.spb.su. 
Ifb.spb.su. 
.Ifb.spb.su. 
lek.spb.su. 
.Iek.spb.su. 
jVd.spb.su. 
. jvd.spb.su. 
pom.spb.su. 
ruspap.spb.su. 
snits.spb.su. 
istok.spb.su. 
spccom.spb.su. 
eridan.spb.su. 
ri.spb.su. 
. ri.spb.su. 
sonar.spb.su. 
artem.spb.su. 
mfort.spb.su. 
compress.spb.su. 
future.spb.su. 
iias.spb.su. 
.iias.spb.su. 
loizmiran.spb.su. 
.Ioizmiran.spb.su. 
arcom.spb.su. 
termex.spb.su. 
ripm.spb.su. 

pegas.spb.su. 
econom.spb.su. 
emos.spb.su. 
cmpurp.spb.su. 
tuexph.spb.su. 
ingres.spb.su . 
Ihk.spb.su. 
pirs.spb.su . 
emashb.spb.su. 
Igu.spb.su. 
* .Igu.spb.su. 
spetex.spb.su. 
atika.spb.su . 
anna.spb.su. 
truck.spb.su. 
simplex.spb.su. 
* .simplex.spb.su. 
forest.spb.su . 
fruit.spb.su. 
tt.spb.su. 
alt.spb.su. 
pti.spb.su . 
* .pti.spb.su. 
expost.spb.su. 
vega.spb.su. 
meobr.spb.su. 
exk.spb.su. 
izhora.spb.su. 
buspark.spb.su. 
bolex.spb.su. 
holdinvest.spb.su. 
mico.spb.su. 
fininvest.spb.su . 
hal.spb.su. 
santa.spb.su. 
lekmedial.spb.su. 
mct.spb.su. 
itec.spb.su. 
splain.spb.su . 
mornii.spb.su. 
* .mornii.spb.su . 
splav.spb.su. 
bksk.spb.su. 
elbimbank.spb.su. 
pallade.spb.su. 

(Source: Internet Domain Name System, January 1993) 

iiii.spb.su. 
* .iiii.spb.su. 
* .Iento.spb.su. 
grifon.spb.su. 
rossa.spb.su. 
rubicon.spb.su. 
sco-olly.spb.su. 
hermes.spb.su. 
ric.spb.su. 
*.ric.spb.su. 
inma.spb.su. 
* .inma.spb.su. 
met.spb.su. 
cat.spb.su. 
* .cat.spb.su. 
vsi.spb:su. 
asppress.spb.su. 
* .asppress.spb.su. 
laross.spb.su. 
planeta.spb.su. 
brokvi.spb.su . 
sao.spb.su. 
* .sao.spb.su. 
europaplus.spb.su. 
diasoft.spb.su . 
Istmat.spb.su. 
pragma.spb.su. 
scc.spb.su. 
petroif.spb.su. 
intech.spb.su. 
inform.spb.su. 
kvant.spb.su. 
anabor.spb.su. 
pfin.spb.su. 
intinf.spb.su. 
bentos.spb.su. 
inok.spb.su. 
icsi.spb.su. 
*.icsi.spb.su. 
anvi.spb.su. 
catran.spb.su. 
argonaut.spb.su. 
* .argonaut.spb.su. 
mir.spb.su. 
conrad.spb.su. 

Figure 0.43: .SU Domains not on their own server, January 1993 (part 31) 
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Ise.spb.su. rem-40m.spb.su. ytc.stavropol.su . 
.Ise.spb.su. rtc.spb.su. kit.stavropol.su. 
aspekt.spb.su. * .rtc.spb.su. * .kit.stavropol.su. 
privod.spb.su. augustm.spb.su. reklama.stavropol.su. 
broknaz.spb.su. dfa.spb.su. rsi.stavropol.su. 
bomex.spb.su. ifci.spb.su. mysl.stavropol.su. 
pioner.spb.su. avia.spb.su. piexzo.stavropol.su. 
scinst.spb.su. print.spb.su. kss.stavropol.su. 
sds.spb.su. avangard.spb.su. ladabank.stavropol.su. 
sen.spb.su. newtec.spb.su. simpex.stavropol.su. 
actis.spb.su. compco.spb.su. south.stavropol.su. 
iceberg.spb.su. elba.spb.su. sao.stavropol.su. 
galleon.spb.su. * .elba.spb.su. * .sao.stavropol.su. 
stronik.spb.su. pe-russia.spb.su. karina.stavropol.su. 
icg.spb.su. intro.spb.su. nciaa.stavropol.su. 
profnd.spb.su. nit.spb.su. 
nevalex.spb.su. * .nit.spb.su. tambov.su. 
kint.spb.su. hot.spb.su. everesttambov.su. 
nienschanz.spb.su. fatherland.spb.su. broksttambov.su. 
gtc.spb.su. saktirin.spb.su. revtrud.tambov.su. 
. gtc.spb.su. orfei.spb.su . fim.tambov.su. 
stek.spb.su. hightr.spb.su. tixmcnit.tambov.su. 
ianin.spb.su. vvgItd.spb.su. pigmenttambov.su. 
stalk.spb.su. cytomed.spb.su. vesta.tambov.su. 
cell.spb.su. mtf.spb.su. ttsb.tambov.su. 
palantiri.spb.su. kesan.spb.su. tmbmash.tambov.su. 
iec.spb.su. sms.spb.su. tapb.tambov.su. 
.iec.spb.su. gent.spb.su . aotzk.tambov.su. 
ics.spb.su. auro.spb.su. uvd.tambov.su. 
.ics.spb.su. nwrsc.spb.su . tixm.tambov.su. 
baItex.spb.su. assob.spb.su. *.tixm.tambov.su. 
cit.spb.su. soi.spb.su. avto.tambov.su. 
ief.spb.su. * .soi.spb.su. germes.tambov.su. 
itecs.spb.su. ila.spb.su. regadm.tambov.su. 
hmi.spb.su. * .ila.spb.su. tax.tambov.su. 
realb.spb.su. bonton.tambov.su. 
iem.spb.su. stavropol.su. kelvin.tambov.su. 
mbinfo.spb.su. spi.stavropol.su. rtm.tambov.su. 
soff.spb.su. alnce.stavropol.su. pmotm.tambov.su. 
tU33.spb.su. ncuexc.stavropol.su. alex.tambov.su. 
svelen.spb.su. aliance.stavropol.su. union.tambov.su. 
migdal.spb.su. * .aliance.stavropol.su. 
bst.spb.su. manager.stavropol.su. tashkent.su. 
iha.spb.su. * .manager.stavropol.su. risiko.tashkent.su. 
.iha.spb.su. inflab.stavropol.su . water.tashkent.su. 

(Source: Internet Domain Name System. January 1993) 

Figure 0.44: .SU Domains not on their own server, January 1993 (part 32) 
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apex.tashkent.su. lIl.togliatti.su. spline.tsaritsyn.su. 
ol.tashkent.su. infolada.togliatti.su. *. vgu.tsaritsyn.su. 
iae.tashkent.su. yruss.tsaritsyn.su . 
.iae.tashkent.su. tomsk.su. smih.tsaritsyn.su. 
uzgas.tashkent.su. face.tomsk.su. bc.tsaritsyn.su . 
. uzgas.tashkent.su. sibcabel.tomsk.su. ricas.tsaritsyn.su. 
atsb.tashkent.su. * .tomsk.su. hors.tsaritsyn.su. 
madina.tashkent.su. crbank.tomsk.su. itesusaritsyn.su. 
cable.tashkent.su. urania.tomsk.su. slava.tsaritsyn.su. 
ec.tashkent.su. kogadm.tomsk.su. intellecUsaritsyn.su. 
agros.tashkent.su. lada.tomsk.su. diger.tsaritsyn.su. 
ecoc.tashkent.su. chukan-k.tomsk.su. tempr.tsaritsyn.su. 
. ecoc.tashkent.su. 
diyer.tashkent.su. 
cim.tashkent.su. 
inka.tashkent.su. 
texuna.tashkent.su. 
omo.tashkent.su. 
pti.tashkent.su. 
murivvat.tashkent.su. 
home.tashkent.su. 
. home.tashkent.su. 
apb.tashkent.su. 
zorikov.tashkent.su. 
ilink.tashkent.su. 
emir.tashkent.su. 
fondfm.tashkent.su. 
.fondfm.tashkent.su. 
tkwnd.tashkent.su. 
univer.tashkent.su. 
m31.tashkent.su. 
infomex.tashkent.su. 
chin.tashkent.su. 
ibservice.tashkent.su. 
uzinform.tashkent.su. 
gkz.tashkent.su. 

togliatti.su. 
lis.togliatti.su. 
vaz.togliatti.su. 
. vaz.togliatti.su. 
ntc.togliatti.su. 
. ntc.togliatti.su. 
ladabank.togliatti.su. 
vserv.togliatti.su. 

sovtero.tomsk.su . 
tdsp.tomsk.su. 
inform.tomsk.su. 
nel.tomsk.su. 
market-atr.tomsk.su. 
tpu-vml.tomsk.su. 
ecology.tomsk.su. 
fav-s.tomsk.su. 
gpz5.tomsk.su. 
kodi-s.tomsk.su. 
pako.tomsk.su. 
tbrser.tomsk.su. 
ahko.tomsk.su. 
gorod.tomsk.su. 
vector.tomsk.su. 

troitsk.su. 
prfund.troitsk.su. 
pic.gpi.troitsk.su. 
sel.izmiran.troitsk.su 
lars.izmiran.troitsk.su 
svntr.troitsk.su. 
albatros.troitsk.su. 

tsaritsyn.su. 
bitsi.tsaritsyn.su. 
caribe.tsaritsyn.su. 
protey.tsaritsyn.su. 
itecs.tsaritsyn.su. 
sarmat.tsaritsyn.su. 
itpal.tsaritsyn.su. 
cascad.tsaritsyn.su. 
yresttsaritsyn.su. 

(Source: Internet Domain Name System. January 1993) 

vngs.tsaritsyn.su. 
eparchia.tsaritsyn.su. 
aora.tsaritsyn.su. 
qubrok.tsaritsyn.su. 
c777Itd.tsaritsyn.su. 
icc.tsaritsyn.su. 
* .icc.tsaritsyn.su. 
leader.tsaritsyn.su. 
markettsaritsyn.su. 
sb.tsaritsyn.su . 
alpari.tsaritsyn.su. 
vgpicnit.tsaritsyn.su. 
gassa.tsaritsyn.su. 
polic.tsaritsyn.su. 
engin.tsaritsyn.su . 
ues.tsaritsyn.su. 
blic.tsaritsyn.su. 
infovol.tsaritsyn.su. 
btb.tsaritsyn.su. 
ross.tsaritsyn.su. 
oblsov.tsaritsyn.su. 
karattsaritsyn.su. 
amiusaritsyn.su. 
servis.tsaritsyn.su. 
merid.tsaritsyn.su. 
triada.tsaritsyn.su. 
gott.tsaritsyn.su. 
comin.tsaritsyn.su . 
ktv.tsaritsyn.su. 
rosich.tsaritsyn.su . 
astor.tsaritsyn.su. 
tsub.tsaritsyn.su. 
prop.tsaritsyn.su. 

Figure D.45: .SU Domains not on their own server, January 1993 (part 33) 
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rossia.tsaritsyn.su. socec.tula.su. kuto.tyumen.su. 
vppb.tsaritsyn.su. ttb.tula.su. aogermes.tyumen.su. 
edna.tsaritsyn.su. food.tula.su. stimul.tyumen.su. 
sarep.tsaritsyn.su. obitel.tula.su. tnf.tyumen.su. 
apecs.tsaritsyn.su. comim.tula.su. irakrik.tyumen.su. 
icvgu.tsaritsyn.su. energ.tula.su. binar.tyumen.su. 
vub.tsaritsyn.su. bullettula.su. vestar.tyumen.su. 
takt90.tsaritsyn.su. prom.tula.su. gts.tyumen.su. 
compri.tsaritsyn.su. uprdel.tula.su. strusttyumen.su. 
Ivcrme.tsaritsyn.su. three-k.tula.su. ekogeos.tyumen.su. 

tselinograd.su. 
orgser.tselinograd.su. 
adely.tselinograd.su. 
akmola.tselinograd.su. 
. akmola.tselinograd.su. 
menedg.tselinograd.su. 

tula.su. 
demo.tula.su. 
zaokcem.tula.su. 
alisa.tula.su. 
chaes.tula.su. 
. tula.su. 
antx.tula.su. 
snab.tula.su. 
dves.tula.su. 
sacom.tula.su. 
extrem.tula.su. 
tulase.tula.su. 
albion.tula.su. 
gefes.tula.su. 
n-moskow.tula.su. 
viktoria.tula.su. 
trade.tula.su. 
garanuula.su. 
ajax.tula.su. 
peak.tula.su. 
rosuula.su. 
turbo.tula.su. 
prime.tula.su. 
miracle.tula.su. 
dialog.tula.su. 
build.tula.su. 
rosti.tula.su. 

tver.su. 
egida.tver.su. 
tvekon.tver.su. 
psmod.tver.su. 
tvegu.tver.su. 
niipvo.tver.su. 
softtver.tver.su. 
tunis.tver.su. 
tvucniuver.su. 
himvol.tver.su. 
tamp.tver.su. 
niicps.tver.su. 
antekttver.su. 
finkor.tver.su. 
alpha.tver.su. 
spsel.tver.su. 

tyumen.su. 
intech.tyumen.su. 
bitltd.tyumen.su. 
tyucse.tyumen.su. 
asuoil.tyumen.su. 
asu.tyumen.su. 
forttyumen.su. 
tisi.tyumen.su. 
teIcon.tyumen.su. 
specns.tyumen.su. 
meta.tyumen.su. 
tucniuyumen.su. 
nv.tyumen.su. 
elesys.tyumen.su. 
popov.tyumen.su. 
nikka.tyumen.su. 
blkom.tyumen.su. 

(Source: Internet Domain Name System, January 1993) 

infing.tyumen.su. 
diaspr.tyumen.su. 
thgermes.tyumen.su. 
nnb.tyumen.su. 
surgex.tyumen.su . 

udmurtia.su. 
formula.udmurtia.su. 
ars.udmurtia.su. 
razvit.udmurtia.su. 
petrov.udmurtia.su. 
sphere.udmurtia.su. 
s085.udmurtia.su. 
liceum.udmurtia.su . 
everest.udmurtia.su. 
rita.udmurtia.su. 
izhmark.udmurtia.su. 
* .izhmark.udmurtia.su. 
cascad.udmurtia.su. 
kedr. udmurtia.su. 
mv.udmurtia.su. 
crbank.udmurtia.su. 
mpol.udmurtia.su. 
comp.udmurtia.su. 
matsim.udmurtia.su. 
lora.udmurtia.su. 
c1io.udmurtia.su. 
nant.udmurtia.su. 
icenter.udmurtia.su. 
soccer.udmurtia.su. 
marat.udmurtia.su. 
gpsLudmurtia.su. 
uralbisi.udmurtia.su. 
corsar.udmurtia.su. 
elitos.udmurtia.su. 

Figure 0.46: .SU Domains not on their own server, January 1993 (part 34) 
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dina.udmurtia.su. 
ikar.udmurtia.su. 
iger.udmurtia.su. 
panorama.udmurtia.su. 
acros.udmurtia.su. 
itpc.udmurtia.su. 
phill.udmurtia.su. 
lota.udmurtia.su. 
.lota.udmurtia.su. 
vesta.udmurtia.su. 
kama.udmurtia.su. 
sapsan.udmurtia.su. 
kanon.udmurtia.su. 
rk.udmurtia.su. 
ntd.udmurtia.su. 
leon.udmurtia.su. 
aikai.udmurtia.su. 
veche.udmurtia.su. 
plast.udmurtia.su. 
geo.udmurtia.su. 
araton.udmurtia.su. 
polis.udmurtia.su. 
blits.udmurtia.su. 
moran.udmurtia.su. 
servic.udmurtia.su. 
segpo.udmurtia.su. 
kramds.udmurtia.su. 
mbm.udmurtia.su. 
gic.udmurtia.su. 
utpc.udmurtia.su. 
ellips.udmurtia.su. 
dealan.udmurtia.su. 
oscon.udmurtia.su. 
ig.udmurtia.su. 
olivin.udmurtia.su. 
fasys.udmurtia.5u. 
rncb.udmurtia.su. 
trassa.udmurtia.su. 
alfa.udmurtia.su. 
iemz.udmurtia.su. 
geos.udmurtia.su. 
rts.udmurtia.su. 
tempmc.udmurtia.su. 
kambe.udmurtia.su. 
kc.udmurtia.su. 

lada-s.udmurtia.su. * .kiber. vladimir.su. 
agafon.udmurtia.su. fablak. vladimir.su. 
corma.udmurtia.su. urshe!. vladimir.su. 
mark.udmurtia.su. glass. vladimir.su. 
chik.udmurtia.su. infdem. vladimir.su. 
gerd.udmurtia.su. 
neft.udmurtia.su. 
nomak l.udmurtia.su. 
* .nomak l.udmurtia.su. 
utrans.udmurtia.su. 
amigo.udmurtia.su. 
alex.udmurtia.su. 
fti.udmurtia.su. 
mercur.udmurtia.su. 
melissa.udmurtia.su. 
moto.udmurtia.su. 
anry.udmurtia.su. 
nomak.udmurtia.su. 
abbs.udmurtia.su. 
roma.udmurtia.su. 

ulan-ude.su. 
balex.ulan-ude.su. 

vladikavkaz.su. 
ovs. vladikavkaz.su. 
daria!. vladikavkaz.su. 
* .daria!. vladikavkaz.su. 
skgmicnit.vladikavkaz.su 
melior. vladikavkaz.su. 
amond. vladikavkaz.su. 
vector. vladikavkaz.su. 
bavt.vladikavkaz.su. 
pek. vladikavkaz.su. 
iron. vladikavkaz.su. 
skgmi. vladikavkaz.su. 
smound. vladikavkaz.su. 

vladimir.su. 
vlatex. vladimir.su. 
inreco.vladimir.su. 
oblsn. vladimir.su. 
vlabis. vladimir.su. 
vtz. vladimir.su. 
kiber.vladimir.su. 

lashuk. vladimir.su. 
vpti.vladimir.su. 
pribor. vladimir.su. 
kemez. vladimir.su . 
vlalen.vladimir.su. 
mbuild. vladimir.su. 
chpp. vladimir.su. 
zid. vladimir.su. 
indem. vladimir.su. 
mac. vladimir.su. 
vltsb. vladimir.su. 
*. vltsb. vladimir.su. 
sorus. vladimir.su. 
laptif. vladimir.su. 
remteh. vladimir.su. 
inmex. vladimir.su. 
chemic. vladimir.su. 
fabkom. vladimir.su. 
gus. vladimir.su. 
vlpicnit. vladimir.su. 
bsv.vladimir.su. 
vogaz. vladimir.su. 
kovex. vladimir.su. 
pik.vladimir.su. 
kemz. vladimir.su. 
vlasm. vladimir.su. 
astor. vladimir.su. 
health. vladimir.su. 
shiko. vladimir.su. 
vlous.vladimir.su. 
vss.vladimir.su. 
edcniti.vladimir.su. 

vologda.su. 
apds. vologda.su. 
azart. vologda.su. 
chmxc. vologda.su. 
farm. vologda.su. 
jvsat. vologda.su. 
print-hb. vologda.su. 

(Source: Internet Domain Name System, January 1993) 

Figure 0.47: .SU Domains not on their own server, January 1993 (part 35) 
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stanok. vologda.su. ptc. voronezh.su. radar.yaroslavl.su. 
ail. vologda.su. wega. voronezh.su. botik.yaroslavl.su. 
atoll. vologda.su. mitsar. voronezh.su. *.botik.yaroslavl.su. 
les. vologda.su. sovpeo. voronezh.su. dov.yaroslavl.su. 
sedlex. vologda.su. iserv. voronezh.su. ipvt.yaroslavl.su. 
dacono vologda.su. a-dos. voronezh.su. Ikc.yaroslavl.su. 
tbus. vologda.su. raninv. voronezh.su. rati.yaroslavl.su. 
ievmch. vologda.su. vtb. voronezh.su. yarvt.yaroslavl.su. 
agma. vologda.su. elet. voronezh.su. nedra.yaroslavl.su. 
vnki. vologda.su. soviet.yaroslavl.su. 
anvel. vologda.su. vyatka.su. precom.yaroslavl.su. 
nikol. vologda.su. inpol. vyatka.su. yacsex.yaroslavl.su. 
privat.vologda.su. fortuna. vyatka.su. tfstat.yaroslavl.su. 
vpi. vologda.su. astra. vyatka.su. imic.yaroslavl.su. 
belka. vologda.su. kpicnit. vyatka.su. paritet.yaroslavl.su. 
alfa.vologda.su. cuins. vyatka.su. pegas.yaroslavl.su. 
serbi. vologda.su. deIta.yaroslavl.su. 
kui. vologda.su. yakutia.su. interksk.yaroslavl.su. 
chermk. vologda.su. infonet.yakutia.su. 
smu. vologda.su. *.infonet.yakutia.su. zgrad.su. 
back. vologda.su. yucnit.yakutia.su. tetrsf.zgrad.su. 
nason. vologda.su. yak.yakutia.su. mcba.zgrad.su. 

* .yak.yakutia.su. martel.zgrad.su. 
voronezh.su. yakexc.yakutia.su. marcel.zgrad.su. 
gvhbrok. voronezh.su. kUlikov.zgrad.su. 
orteh. voronezh.su. yaroslavl.su. dipltd.zgrad.su. 
rusass. voronezh.su. parmag.yaroslavl.su. insight.zgrad.su. 
vorini. voronezh.su. empire.yaroslavl.su. naucentr.zgrad.su. 
dekar. voronezh.su. fritum.yaroslavl.su. yarpe.zgrad.su. 
insvch. voronezh.su. tandem.yaroslavl.su. amatol.zgrad.su . 
.insvch. voronezh.su. cbrg.yaroslavl.su. broking.zgrad.su. 
vucnit. voronezh.su. yarteh.yaroslavl.su. remont.zgrad.su . 
. vucnit. voronezh.su. *.yarteh.yaroslavl.su. deyton.zgrad.su. 
apex. voronezh.su. yarrtp.yaroslavl.su. iptrm.zgrad.su. 
vpicnit. voronezh.su. logos.yaroslavl.su. zinex.zgrad.su. 
condor72. voronezh.su. compsy.yaroslavl.su. elnk.zgrad.su. 
tetra. voronezh.su. gpk.yaroslavl.su. dokadata.zgrad.su. 
arktur. voronezh.su. azhur.yaroslavl.su. sensor.zgrad.su. 
novator. voronezh.su. panter.yaroslavl.su. *.sensor.zgrad.su. 
smela. voronezh.su. paradox.yaroslavl.su. technopolice.zgrad.su. 
gals. voronezh.su. zales.yaroslavl.su. zelax.zgrad.su. 
svjaz. voronezh.su. invest.yaroslavl.su. * .zelax.zgrad.su. 
pksrus. voronezh.su. konkor.yaroslavl.su. 
bda. voronezh.su. icn.yaroslavl.su. 
vorexc. voronezh.su. venta.yaroslavl.su. 

(Source: Internet Domain Name System, January 1993) 

Figure D.48: .SU Domains not on their own server. January 1993 (part 36) 



cherkassy.ua. 
diacom.cherkassy.ua. 
air.cherkassy.ua. 
kenLcherkassy.ua. 
asuniLcherkassy.ua. 
gossnab.cherkassy.ua. 
azoLcherkassy.ua. 
orizon.cherkassy.ua. 
prolog.cherkassy.ua. 

chernigov.ua. 
skif.chernigov.ua. 
kompex.chernigov.ua. 
aleksey.chernigov.ua. 
eastua.chernigov.ua. 
aVb.chernigov.ua. 
police.chernigov.ua. 
svetlana.chernigov.ua. 
rcgionadm.chernigov.ua. 
oil.chernigov.ua. 
pl.chernigov.ua. 
poliart.chernigov.ua. 
eliLchernigov.ua. 
info.chernigov.ua. 
cherti.chernigov.ua. 
akcenLchernigov.ua. 
svemon.chernigov.ua. 
goodwin.chernigov.ua. 
eden.chernigov.ua. 
rus-ns.chernigov.ua. 
luch.chernigov.ua. 
strkom.chcrnigov.ua. 
green.chernigov.ua. 
inko.chernigov.ua. 
uasocb.chernigov.ua. 
chtec.chernigov.ua. 
kiparis.chcrnigov.ua. 
chgs.chernigov.ua. 
svaz.chernigov.ua. 
agro.chernigov.ua. 
astra.chernigov.ua. 

chernovtsy.ua. 
buex.chernovtsy.ua. 
titan.chernovtsy.ua. 

Ukraine Sites, January 1993 
abrikos.chernovtsy.ua. tavr.crimea.ua. 
ccc.chernovtsy.ua. bara.crimea.ua. 

crimea.ua. 
arLcri mea. ua. 
feodk.crimea.ua. 
dark.crimea.ua. 
maxim.crimea.ua. 
ubk.crimea.ua. 
noop.crimea.ua. 
mis.crimea.ua. 
rnd.crimea.ua. 
elis.crimea.ua. 
intesLcrimea.ua. 
ascenLcrimea.ua. 
ssu.crimea.ua. 
gus62.crimea.ua. 
bios.crimea.ua. 
reviv.crimea.ua. 
krizv.crimea.ua. 
nti.crimea.ua. 
tavric.crimea.ua. 
festo.crimea.ua. 
snail.crimea.ua. 
a106.crimea.ua. 
seismo.crimea.ua. 
nina.crimea.ua. 
croil.crimea.ua. 
orianda.crimea.ua. 
intercrimea.crimea.ua. 
ross.crimea.ua. 
cris.crimea.ua. 
globus.crimea.ua. 
olton.crimea.ua. 
sakz.crimea.ua. 
progress.crimea.ua. 
custom.crimea.ua. 
eko.crimea.ua. 
electo.crimea.ua. 
tvradio.crimea.ua. 
agric.crimea.ua. 
kiko.crimea.ua. 
energo.crimea.ua. 
chip.crimea.ua. 
kriz.crimea.ua. 

chis.crimea.ua. 
svenas.crimea.ua. 
foton.crimea.ua. 
crao.crimea.ua. 
baby.crimea.ua. 

dnepropetrovsk. ua. 
isrv.dnepropetrovsk.ua. 
skif.dnepropetrovsk.ua. 
krcrme.dnepropetrovsk.ua. 
khz.dnepropetrovsk.ua. 
atlanLdnepropetrovsk.ua. 
dneprtech.dnepropetrovsk.ua. 
polimer.dnepropetrovsk.ua. 
farm.dnepropetrovsk.ua. 
ubm.dnepropetrovsk.ua. 
cds.dnepropetrovsk.ua. 
apex.dnepropetrovsk.ua. 
stil.dnepropetrovsk.ua. 
komtek.dnepropetrovsk.ua. 
tjs.dnepropetrovsk.ua. 
dmeti.dnepropetrovsk.ua. 
kmk.dnepropetrovsk.ua. 
oskar.dnepropetrovsk. ua. 
tkshp.dnepropetrovsk.ua. 
info.dnepropetrovsk.ua. 
dniepr.dnepropetrovsk.ua. 
europa.dnepropetrovsk.ua. 
pce.dnepropetrovsk.ua. 
augusLdnepropetrovsk.ua. 
kray.dnepropetrovsk.ua. 
anvan.dnepropetrovsk.ua. 
starLdnepropetrovsk.ua. 
ibm.dnepropetrovsk.ua. 
argo.dnepropetrovsk.ua. 
metal.dnepropetrovsk.ua. 
samanta.dnepropetrovsk.ua. 
spbm.dnepropetrovsk.ua. 
flagman.dnepropetrovsk.ua. 
kaskad.dnepropetrovsk.ua. 
svs.dnepropetrovsk.ua. 
alk.dnepropetrovsk.ua. 
sfserv.dnepropetrovsk.ua. 

(Source: Internet Domain Name System, January 1993) 

Figure 0.49: .VA Domains not on their own server, January 1993 (part 1) 
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daz.dnepropetrovsk.ua. 
skat.dnepropetrovsk.ua. 
ksa.dnepropetrovsk.ua. 
basis.dnepropetrovsk.ua. 
nikopolis.dnepropetrovsk.ua. 
lion.dnepropetrovsk.ua. 
icon.dnepropetrovsk.ua. 
krivorozhstal.dnepropetrovsk.ua. 
agnu.dnepropetrovsk.ua. 
cominc.dnepropetrovsk.ua. 
yug.dnepropetrovsk.ua. 
skifttd.dnepropetrovsk.ua. 
prom.dnepropetrovsk.ua. 
atIas.dnepropetrovsk.ua. 
cpi.dnepropetrovsk.ua. 
yUkosmos.dnepropetrovsk.ua. 
mima.dnepropetrovsk.ua. 
delo.dnepropetrovsk.ua. 
mgk.dnepropetrovsk.ua. 
aljans.dnepropetrovsk.ua. 

donetsk.ua. 
procom.donetsk.ua. 
mk.donetsk.ua. 
saktp.donetsk.ua. 
alisa.donetsk.ua. 
khspz.donetsk.ua. 
snab.donetsk.ua. 
mpros.donetsk.ua. 
threeal.donetsk.ua. 
apex.donetsk.ua. 
eney.donetsk.ua. 
azovbirja.donetsk.ua. 
fortn.donetsk.ua. 
prtk.donetsk.ua. 
mutb.donetsk.ua. 
nord.donetsk.ua. 
combank.donetsk.ua. 
mkm.donetsk.ua. 
info.donetsk.ua. 
ints.donetsk.ua. 
diamd.donetsk.ua. 
koval.donetsk.ua. 
compr.donetsk.ua. 
etalon.donetsk.ua. 

iamm.donetsk.ua. 
aleks.donetsk.ua. 
bimail.donetsk.ua. 
rada.donetsk.ua. 
argus.donetsk.ua. 
diamed.donetsk.ua. 
mab.donetsk.ua. 
center.donetsk.ua. 
svp.donetsk.ua. 
dipt.donetsk.ua. 
polis.donetsk.ua. 
gamma.donetsk.ua. 
azcm.donetsk.ua. 
khar.donetsk.ua. 
genesis.donetsk.ua 
csdb.donetsk.ua. 
dnoil.donetsk.ua. 
bytex.donetsk.ua. 
plozb.donetsk.ua. 
dtb.donetsk.ua. 
yug.donetsk.ua. 
pic.donetsk.ua. 
tbyug.donetsk.ua. 
stirol.donetsk.ua. 
ukrn.donetsk.ua. 
npkfs.donetsk.ua. 
ukrcom.donetsk.ua. 
dsu.donetsk.ua. 
trion.donetsk.ua. 
voskhod.donetsk.ua 
uabridges.donetsk.ua 
nkmz.donetsk.ua. 
vniiv.donetsk.ua. 
tub.donetsk.ua. 
dntmt.donetsk.ua. 
fortuna.donetsk.ua 
fondy.donetsk.ua. 
kaekb.donetsk.ua. 
artin.donetsk.ua. 
icncom.donetsk.ua. 
ecoplus.donetsk.ua 
dobr.donetsk.ua. 
prodmash.donetsk.us 
etIn.donetsk.ua. 
nbnet.donetsk.ua. 

(Source: Internet Domain Name System. January 1993) 

i vano-franki vsk. ua. 
pp.ivano-frankivsk.ua. 
ftash-fax.ivano-frankivsk.ua. 
gazbank. i vano-franki vsk. ua. 
rstivano-frankivsk.ua. 
eIcom.ivano-frankivsk.ua. 

kharkov.ua. 
sfera.kharkov.ua. 
water.kharkov.ua. 
dnmk.kharkov.ua. 
cray.kharkov.ua. 
techni.kharkov.ua. 
ostael.kharkov.ua. 
soros.kharkov.ua. 
ramil.kharkov.ua. 
citynet.kharkov.ua. 
era.kharkov.ua. 
ilt.kharkov.ua. 
sher.kharkov.ua. 
spark.kharkov.ua. 
ulan.kharkov.ua. 
azbuka.kharkov.ua. 
npkbank.kharkov.ua. 
uanet.kharkov.ua. 
sirius.kharkov.ua. 
sem.kharkov.ua. 
vympel.kharkov.ua. 
alemax.kharkov.ua. 
kras.kharkov.ua. 
use.kharkov.ua. 
ps.kharkov.ua. 
rof.kharkov.ua. 
iitc.kharkov.ua. 
corta.kharkov.ua. 
polinom.kharkov.ua. 
enrem.kharkov.ua. 
bzsch.kharkov.ua. 
ice.kharkov.ua. 
quasLkharkov.ua. 
sigma.kharkov.ua. 
spaero.kharkov.ua. 
yadro.kharkov.ua. 
ahrLkharkov.ua. 

Figure D.50: .VA Domains not on their own server, January 1993 (part 2) 
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ire. kharkov. ua. 
quasar.kharkov.ua. 
kpi.kharkov.ua. 
isc.kharkov.ua. 
mebel.kharkov. ua. 
la vanda.kharko v. ua. 
Iimo.kharkov.ua. 
foh.kharkov.ua. 
pem.kharkov.ua. 
spec.kharkov.ua. 
incom.kharkov. ua. 
i pmach .kharkov. ua. 
kcn.kharkov.ua. 
turbo.kharkov.ua. 
gorodok.kharkov.ua. 
sptc.kharkov.ua. 
legend.kharkov.ua. 
slami.kharkov.ua. 
ezra.kharkov.ua. 
bolsh.kharkov.ua. 
ren.kharkov.ua. 
folium.kharkov.ua. 
interactive.kharkov.ua. 
uw.kharkov.ua. 
fido.kharkov.ua. 
libk.kharkov.ua. 
bank.kharkov.ua. 
ugtv.kharkov.ua. 
zenk.kharkov.ua. 
kfti .kharkov. ua. 
ktts.kharkov.ua. 
rocket.kharkov. ua. 
igs.kharkov.ua. 
office.kharkov.ua. 
ukrcom.kharkov.ua. 
plsr.kharkov.ua. 
wescom.kharkov.ua. 
infocom.kharkov.ua. 
gils.kharkov.ua. 
mem.kharkov.ua. 
khartron.kharkov.ua. 
sptcm.kharkov.ua. 
kspo.kharkov.ua. 
teta.kharkov.ua. 
unis.kharkov.ua. 

mgf.kharkov.ua. ukrcom.kherson.ua. 
miko.kharkov.ua. ihsp.kherson.ua. 
sptcu.kharkov.ua. sepro.kherson.ua. 
life.kharkov.ua. rush.kherson.ua. 
golem.kharkov.ua. ometa.kherson.ua. 
kievsky.kharkov.ua. rain.kherson.ua. 
kcei.kharkov.ua. smu 14.kherson.ua. 
stank.kharkov.ua. 
tais.kharkov.ua. 

kherson.ua. 
dik.kherson.ua. 
skif.kherson.ua. 
elnet.kherson.ua. 
sdltd.kherson.ua. 
inec.kherson.ua. 
christ.kherson.ua. 
vodnik.kherson.ua. 
woc.kherson.ua. 
fort.kherson.ua. 
doverie.kherson.ua. 
j vdik. kherson. ua. 
asko.kherson.ua. 
tetra.kherson.ua. 
priboj .kherson.ua. 
info.kherson.ua. 
july.kherson.ua. 
dlt.kherson.ua. 
ints.kherson.ua. 
intkom.kherson.ua. 
bios.kherson.ua. 
cord.kherson.ua. 
boris.kherson.ua. 
alpa.kherson.ua. 
oilpi.kherson.ua. 
alpary.kherson.ua. 
spsc.kherson.ua. 
oilpl.kherson.ua. 
ite.kherson.ua. 
ptk.kherson.ua. 
broser.kherson.ua. 
adonis.kherson.ua. 
fond.kherson.ua. 
crys.kherson.ua. 
izotop.kherson.ua. 

glavsnab.kherson.ua. 
khosp.kherson.ua. 
auto.kherson.ua. 

khmelnitskiy.ua. 
procomp.khmelnitskiy.ua. 
aya.khmelnitskiy.ua. 
qvin.khmelnitskiy.ua. 
hcf.khmelnitskiy.ua. 
laura.khmelnitskiy.ua. 
lux.khmelnitskiy.ua. 
simbol.khmelnitskiy.ua. 
khsk.khmelnitskiy.ua. 
elicon.khmelnitskiy.ua. 
atlant. khmelnitskiy. ua. 
bakali.khmelnitskiy.ua. 
meridi.khmelnitskiy.ua. 
vituk.khmelnitskiy.ua. 
olvia.khmelnitskiy.ua. 
orckid.khmelnitskiy.ua. 
dialog.khmelnitskiy.ua. 
advis.khmelnitskiy.ua. 

kiev.ua. 
mts.kiev.ua. 
sol.kiev.ua. 
luckytop.kiev.ua. 
custom.kiev.ua. 
spf.kiev.ua. 
urserv.kiev.ua. 
softgic.kiev.ua. 
ecb.kiev.ua. 
veronica.kiev.ua. 
usug.kiev.ua. 
ecd.kiev.ua. 
binph.kiev.ua. 
c1ib.kiev.ua. 
cust.kiev.ua. 

(Source: Internet Domain Name System, January 1993) 

Figure 0.51: .VA Domains not on their own server, January 1993 (part 3) 
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ukroil.kiev.ua. 
uas.kiev.ua. 
edi.kiev.ua. 
ecolog.kiev.ua. 
inm.kiev.ua. 
customs.kiev.ua. 
teremschool.kiev.ua. 
mezokred.kiev.ua. 
inkosoft.kiev.ua. 
stc.kiev.ua. 
police.kiev.ua. 
nico.kiev.ua. 
blank.kiev.ua. 
ukstu.kiev.ua. 
ic347.kiev.ua. 
transe.kiev.ua. 
prok.kiev.ua. 
chlib.kiev.ua. 
ipi.kiev.ua. 
mova.kiev.ua. 
cs.kiev.ua. 
filin.kiev.ua. 
trast.kiev.ua. 
merc.kiev.ua. 
ira.kiev.ua. 
hytec.kiev.ua. 
prot.kiev.ua. 
ufe.kiev.ua. 
kievpi.kiev.ua. 
capi.kiev.ua. 
desna.kiev.ua. 
spin.kiev.ua. 
ipri.kiev.ua. 
isc.kiev.ua. 
dos.kiev.ua. 
uaas.kiev.ua. 
version.kiev.ua. 
uucse.kiev.ua. 
paton.kiev.ua. 
itc.kiev.ua. 
ton.kiev.ua. 
ism.kiev.ua. 
krbg.kiev.ua. 
ncms.kiev.ua. 
defacto.kiev.ua. 

imbg.kiev.ua. irabiol.kiev.ua. 
prtc.kiev.ua. monolit.kiev.ua. 
kama.kiev.ua. elvia.kiev.ua. 
ist.kiev.ua. gao.kiev.ua. 
veronika.kiev.ua. brovary.kiev.ua. 
stateduma.kiev.ua. ellips.kiev.ua. 
dniproex.kiev.ua. kgroup.kiev.ua. 
drp.kiev.ua. vointer.kiev.ua. 
september.kiev.ua. gas.kiev.ua. 
ivc.kiev.ua. kgmu.kiev.ua. 
liko.kiev.ua. time.kiev.ua. 
vico.kiev.ua. 
inpart.kiev.ua. 
sc 14S.kiev.ua. 
dunar.kiev.ua. 
kc.kiev.ua. 
dnipro.kiev.ua. 
vidr.kiev.ua. 
grif.kiev.ua. 
ulf.kiev.ua. 
attis-telecom.kiev.ua. 
kant.kiev.ua. 
seta.kiev.ua. 
umc.kiev.ua. 
srimd.kiev.ua. 
avesta.kiev.ua. 
cascad.kiev.ua. 
ioncobio.kiev.ua. 
novintech.kiev.ua. 
adam.kiev.ua. 
eskulap9.kiev.ua. 
agrosys.kiev.ua. 
ent.kiev.ua. 
andy.kiev.ua. 
ndmc.kiev.ua. 
erna.kiev.ua. 
eltc.kiev.ua. 
imic.kiev.ua. 
elvisti.kiev.ua. 
panorama.kiev.ua. 
itslab.kiev.ua. 
slid.kiev.ua. 
demo.kiev.ua. 
softp.kiev.ua. 
simma.kiev.ua. 

ices.kiev.ua. 
igpm.kiev.ua. 
polynor.kiev.ua. 
triada.kiev.ua. 
knb.kiev.ua. 
avan-ti.kiev.ua. 
juk.kiev.ua. 
asko.kiev.ua. 
kotek. kiev. ua. 
kiuce.kiev.ua. 
usb.kiev.ua. 
ntoi.kiev.ua. 
d09imp.kiev.ua. 
visoft.kiev.ua. 
rp.kiev.ua. 
vidguk.kiev.ua. 
bdc.kiev.ua. 
bzask.kiev.ua. 
niss.kiev.ua. 
design.kiev.ua. 
ometa.kiev.ua. 
arus.kiev.ua. 
oasu.kiev.ua. 
kpi.kiev.ua. 
utk.kiev.ua. 
unique.kiev.ua. 
dialog.kiev.ua. 
4i.kiev.ua. 
kvazar.kiev.ua. 
knews.kiev.ua. 
kidon.kiev.ua. 
ts.kiev.ua. 
fom.kiev.ua. 
kdmipht.kiev.ua. 

(Source: Internet Domain Name System, January 1993) 

Figure 0.52: .UA Domains not on their own server, January 1993 (part 4) 
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ecoplus.kiev.ua. 
asinfor.kiev.ua. 
radiogeo.kiev.ua. 
risk.kiev.ua. 
imph.kiev.ua. 
iweir.kiev.ua. 
intserv.kiev.ua. 
vl.kiev.ua. 
ukrex.kiev.ua. 
golos.kiev.ua. 
asumont.kiev.ua. 
oilgaz.kiev.ua. 
tehn.kiev.ua. 
bex.kiev.ua. 
displayland.kiev.ua. 
metaldp.kiev.ua. 
wl.kiev.ua. 
rivc.kiev.ua. 
api.kiev.ua. 
unac.kiev.ua. 
interpro. kiev. ua. 
stels.kiev.ua. 
attis.kiev.ua. 
courier.kiev.ua. 
. courier.kiev.ua. 
lera.kiev.ua. 
prostor.kiev.ua. 
computerland.kiev.ua. 
medin.kiev.ua. 
spectr.kiev.ua. 
semicond.kiev.ua. 
caLkiev.ua. 
IIs.kiev.ua. 
child.kiev.ua. 
niias.kiev.ua. 
aps.kiev.ua. 
bhv.kiev.ua. 
otomatik.kiev.ua. 
desing.kiev.ua. 
ccllsel.kicv.ua. 
tccom.kiev.ua. 
cas.kiev.ua. 
bit.kiev.ua. 
sltn.kicv.ua. 
kicv-russ.kicv.ua. 

itphys.kiev.ua. monolit-w.kiev.ua. 
gbank.kiev.ua. moc.kiev.ua. 
asur.kiev.ua. ics.kiev.ua. 
asp.kiev.ua. gst.kiev.ua. 
termos.kiev.ua. icyb.kiev.ua. 
just.kiev.ua. univ.kicv.ua. 
temp.kiev.ua. chem.univ.kiev.ua. 
sat.kiev.ua. tservice.kiev.ua. 
nad.kiev.ua. iitc.kiev.ua. 
sysfl.kiev.ua. 
mg6.kiev.ua. 
scg.kiev.ua. 
visisoft.kiev.ua. 
kvant.kiev.ua. 
ava.kiev.ua. 
cherint.kiev.ua. 
aditon.kiev.ua. 
min.kiev.ua. 
board.kiev.ua. 
osokor.kiev.ua. 
sagajdak.kiev.ua. 
sytech.kiev.ua. 
impact.kiev.ua. 
bms.kiev.ua. 
exiton.kiev.ua. 
peru.kiev.ua. 
tera. kiev. ua. 
orion.kiev.ua. 
nbu.kiev.ua. 
lamo.kiev.ua. 
unacc.kiev.ua. 
tisnet.kicv.ua. 
ceit.kiev.ua. 
merabus.kiev.ua. 
kuce.kiev.ua. 
msrc.kiev.ua. 
power.kiev.ua. 
kstb.kicv.ua. 
mmh.kiev.ua. 
kashtan.kicv.ua. 
linkin.kicv.ua. 
dovira.kiev.ua. 
igumin.kicv.ua. 
world-bank.kicv.ua. 
cius.kiev.ua. 

mega.kiev.ua. 
dbu.kiev.ua. 
gut.kiev.ua. 
btk.kiev.ua. 
tbs.kiev.ua. 
j vspectr.kiev. ua. 
dominus.kiev.ua. 
kagarlyc.kiev.ua. 
iic.kiev.ua. 
der.kiev.ua. 
rczerv.kicv.ua. 
genesis.kiev.ua. 
fico.kiev.ua. 
defence.kiev.ua. 
direkt.kiev.ua. 
slavutich.kiev.ua . 
gosduma.kiev.ua. 
almaz.kiev.ua. 
ittf.kiev.ua. 
stalker.kiev.ua. 
prolog.kiev.ua. 
astcl.kiev.ua. 
uuas.kiev.ua. 
iphzlg.kiev.ua. 
chaes.kiev.ua. 
centrc.kiev.ua. 
eltex.kiev.ua. 
dendi.kiev.ua. 
compex.kicv.ua. 
dmpx.kiev.ua. 

kirovograd.ua. 
nitcon.kirovograd.ua. 
ks.kirovograd.ua. 
* .ks.kirovograd.ua. 
sc.kirovograd.ua. 

(Source: Internet Domain Name System. January 1993) 

Figure 0.53: .UA Domains not on their own server, January 1993 (part 5) 
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Ukraine Sites, January 1993 
lugansk.ua. mtc.lviv.ua. woland.odessa.ua. 
sjc.lugansk.ua. plst.lviv.ua. iitc.odessa.ua. 
siv.lugansk.ua. rctv.lviv.ua. komp I.odessa.ua. 
olimp.lugansk.ua. mtk.lviv.ua. chi.odessa.ua. 
eskon.lugansk.ua. elclr.lviv.ua. pci.odessa.ua. 
teIecom.lugansk.ua. ugkc.lviv.ua. sigma.odessa.ua. 
lu3.1ugansk.ua. niitt.lviv.ua. inteh.odessa.ua. 
karma.lugansk.ua. ics.odessa.ua. 
pmz.lugansk.ua. nikolaev.ua. rekon.odessa.ua. 

activ.nikolaev.ua. bdn.odessa.ua. 
lutsk.ua. energo-r.nikolaev.ua. turbl.odessa.ua. 
arnk.lutsk.ua. ascorank.nikolaev.ua. oasu I.odessa.ua. 
indra.lutsk.ua. ludvale.nikolaev.ua. sveta.odessa.ua. 

passat.nikolaev.ua. intgt.odessa.ua. 
Iviv.ua. dekor.nikolaev.ua. phcin.odessa.ua. 
brody.lviv.ua. chsoft.nikolaev.ua. primo.odessa.ua. 
ecb.lviv.ua. eney.nikolaev.ua. bdnba.odessa.ua. 
astro.lviv.ua. sl-cIub.nikolaev.ua. opi.odessa.ua. 
insur.lviv.ua. fregat.nikolaev.ua. rapid.odessa.ua. 
yaroslav.lviv.ua. comcentre.nikolaev.ua. tera.odessa.ua. 
palt.lviv.ua. sue.nikolaev.ua. ovest.odessa.ua. 
rtcc.Iviv.ua. dordiy.nikolaev.ua. expim.odessa.ua. 
oblv.lviv.ua. scex.nikolaev.ua. akvat.odessa.ua. 
niiiu.lviv.ua. nsi.nikolaev.ua. dtp.odessa.ua. 
ercm.lviv.ua. inform.nikolaev.ua. sepro.odessa,ua. 
dilo.lviv.ua. center.nikolaev.ua. energ.odessa.ua. 
unifUviv.ua. medinsoft.nikolaev.ua. dun.odessa.ua. 
gaIca.lviv.ua. naval.nikolaev.ua. telem.odessa.ua. 
iitc.lviv.ua. tonis.nikolaev.ua. ointe.odessa.ua. 
Isu.lviv.ua. shbuild.nikolaev.ua. takon.odessa.ua. 
icmp.lviv.ua. ekv.nikolaev.ua. high.odessa.ua. 
svitoch.lviv.ua. geta.nikolaev.ua. chis.odessa.ua. 
lim.lviv.ua. otb.odessa.ua. 
orion.lviv.ua. odessa.ua. comlb.odessa.ua. 
cscd.lviv.ua. skif.odessa.ua. datac.odessa.ua. 
Iis.lviv.ua. olaw.odessa.ua. zodch.odessa.ua. 
hold.lviv.ua. alnes.odessa.ua. odinf.odessa.ua. 
efect.lviv.ua. corpukr.odessa.ua. 
hrpl.lviv.ua. serug.odessa.ua. poltava.ua. 
galbirga.lviv.ua. trhod.odessa.ua. iccagro.poltava.ua. 
east.lviv.ua. evers.odessa.ua. agrob.poltava.ua. 
. east.lviv.ua. orni.odessa.ua . mnlt.poltava.ua. 
litech.lviv.ua. oik.odessa.ua. ien.poltava.ua. 
ius.lviv.ua. nord.odessa.ua. avtokraz.poltava.ua. 
rex.lviv.ua. oberon.odessa.ua. minc.poltava.ua. 

(Source: Internet Domain Name System, January 1993) 

Figure 0.54: .VA Domains not on their own server, January 1993 (part 6) 



rovno.ua. 
rtsk.rovno.ua. 
fdm.rovno.ua. 
sweet.rovno.ua. 
rvn.rovno.ua. 
niva.rovno.ua. 
res.rovno.ua. 
rnm.rovno.ua. 
tcf.rovno.ua. 
cInet.rovno.ua. 
bcp.rovno.ua. 
riwent.rovno.ua. 
tam.rovno.ua. 
ecb.rovno.ua. 
. ecb.rovno.ua. 
agraph.rovno.ua. 
aos.rovno.ua. 
volyn.rovno.ua. 
start.rovno.ua. 
sten.rovno.ua. 
gaz.rovno.ua. 
kvant.rovno.ua. 
meria.rovno.ua. 
logos.rovno.ua. 

sebastopol.ua. 
spi.sebastopol.ua. 
meh54.sebastopol.ua. 
ccseb.sebastopol.ua. 
mhi.sebastopol.ua. 
impl.sebastopol.ua. 
amir.sebastopol.ua. 
npc.sebastopol.ua. 
vitori.sebastopol.ua. 
ukrcom.sebastopol.ua. 
icbt.sebastopol.ua. 
gate.sebastopol.ua. 
kanban.sebastopol.ua. 
med.sebastopol.ua. 
indss.sebastopol.ua. 
datc.sebastopol.ua. 
sdd.sebastopol.ua. 

simferopol.ua. 
abc-crimea.simferopol.ua 

Ukraine Sites, January 1993 

sumy.ua. 
sumus.sumy.ua. 
bogdana.sumy.ua. 
vyst.sumy.ua. 
sbts.sumy.ua. 
uk.sumy.ua. 
ukrcom.sumy.ua. 
ipf.sumy.ua. 
veles.sumy.ua. 

ternopil.ua. 
svz.ternopil.ua. 
ine.ternopil.ua. 
psbnk.ternopil.ua . 

uzhgorod.ua. 
carpat.uzhgorod.ua. 
univ.uzhgorod.ua. 
karpaty.uzhgorod.ua. 
zakucse.uzhgorod.ua. 

vinnica.ua. 
cascad. vinnica.ua. 
spmpm. vinnica.ua. 
vinex. vinnica.ua. 
bic.vinnica.ua. 
bsshed. vinnica.ua. 

zaporizhzhe.ua. 
prodm.zaporizhzhe.ua. 
ztb.zaporizhzhe.ua. 
topco.zaporizhzhe.ua. 
blh.zaporizhzhe.ua. 
hunter.zaporizhzhe.ua. 
isk.zaporizhzhe.ua. 
tetra-net.zaporizhzhe.ua. 
stand.zaporizhzhe.ua. 
astr.zaporizhzhe.ua. 
prok.zaporizhzhe.ua. 
univ.zaporizhzhe.ua. 
zgik.zaporizhzhe.ua. 
bcs.zaporizhzhe.ua. 
hort.zaporizhzhe.ua. 
tetra.zaporizhzhe.ua. 

(Source: Internet Domain Name System, January 1993) 

water.zaporizhzhe.ua. 
meotd.zaporizhzhe.ua. 
cais.zaporizhzhe.ua. 
dormash.zaporizhzhe.ua. 
nppzap.zaporizhzhe.ua. 
center.zaporizhzhe.ua. 

zhitomir.ua. 
mpr.zhitomir.ua. 

Figure 0.55: .UA Domains not on their own server, January 1993 (part 7) 
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Node System System Phone 
Number Name City Operator Number Flags 

Zone 2 Europe 
Region 44 Georgia Georgia 
2:446/0 Georgia Tbilisi Temuri Imnaishvili 8832-958235 24. v22.mnp.xa.cm 
2:446/1 Nariani BBS Tbilisi Nodari Agdgomelashvili 8832-950073 24.v22.xa.cm 
2:446/2 Forum Tbilisi Valeri Inmaishvili 8832-293581 24.v22.xx.cm 
2:446/3 Compmath Tbilisi Rezo Chichinadze 8832-987742 24.v22.xx.cm 
2:446/4 Dark World Tbilisi Levan Natroshvili 8832-516191 12. v22.xa.cm 
2:446/5 Caucasian exchande Tbilisi Kako Lordkipanidze 8832-303149 24.v22b.xa 
2:446/6 Zero BBS Tbilisi Zurab Janiashvili 8832-98-21-25 24. v22b.xx.cm 
Region 4S Belarus Belarus 
2:45010 Fantasy Net Minsk Igor Scherbakov 0172-772804 24.v22.xa 
2:450/1 FUG Station Minsk Igor Scherbakov 0172-772804 24.v22.xa 
2:450/5 Land of MORDOR Minsk Sergey Sokolov 0172-770019 24.cm.xa. v22 
2:450/6 MerryLand Minsk Anyom Churko 0172-237526 24.v22.xa.cm 
2:450/10 Ozz Land II Minsk Sergey Sotnikov 0172-706000 24.v42b.mo.cm.xa 
2:450/15 Home of Nazguls Minsk Rinat Iskhacov 0172-638194 24.v42b.xa 
2:450/20 RVR Mail Station Minsk Roman Rakov 0172-778327 24.v22.mo 
2:450/25 Selena BBS Minsk Denis Smoliak 0172-686848 24.v22.xa 
2:450/30 Moby Dick Minsk Gennady Borgch 0172-237916 24.v22.mnp.mo 
2:450/35 The Seventh Gate Minsk Sergey Muraviev 0172-348415 96.v32.mnp.mo.xa 
2:450/40 VTI Minsk Kirill Matveyonok 0172-265457 24. v22.mnp.xa 
2:450/90 Public Privacy Minsk Oleg Danilow 0172-344117 24. v22.mnp.xa 
2:450/100 Wizzard City Minsk Irina Dunaeva 0172-706003 24. v42b.xa.cm 
2:450/200 Hotchpotch BBS Grodno Sergey Ercmin 0152-471549 24. v22.mnp.cm.xa 
2:450/300 Ekspo BBS Vitebsk Alex Leonov 0212-364118 24.v22.mnp.xa 
2:450/310 Shadow Star Polock Sergey Mookhin 0214-441065 24.v22.mnp.mo 
2:450/400 Crawfish Gomel Alexander Belits 0232-533-814 24.v22.mnp.xa 
Region 46 UkraineIMoldova Ukraine 
2:46/1 Spark System Designs Kharkov Alexander Demenshin 0572-430939 24.v42b.mnp.mo.xa 
2:46/999 R461Gate Kharkov Natalie Sobol' 0572-305213 24.v42.mnp.cm.mo.xa 
2:461/0 Alice Kharkov Timur Tsyganko 0572-305216 24. v42.mnp.cm.1ll0.xa 
2:461/11 Info Tech Kharkov Oleg Shein 0572-373370 24.v42b.mnp.mo.lo.xa 
2:461/25 Garry Kharkov Igor Kuzmenko 0572-260336 24.mnp.xa 
2:461/30 VEGA Kharkov Vadim Garbooze 0572-210555 24.v42b.mnp.cm.xa 
2:4611777 Source Code Kharkov Igor Tur 0572-305512 24.xa 
2:461120 Caprice Kharkov Natalie Sobol' 0572-305213 24.v42.mnp.cm.1ll0.xa 
2:461/4 UNIX-FAN-CLUB Kharkov Igor Gavrut 0572-705123 96. v32. v42b.cm.1ll0.xa 
2:461/13 MULTICOM Kharkov Igor Gavrut 0572-4090 I 0 24.mnp.mo.xa 
2:461/23 Big Muzzy Kharkov Valery Rabinovitch 0572-433084 24. v42b.lllnp.clll.xa 
2:461/26 R&R Khurkov Mark Ronin 0572-323966 24.mnp.xa 
2:461/31 IIl.softwarc Kharkov Dlllitry Sudak 0572-720436 24.mnp.v42b.mo.lo.xa 
2:461/33 Door to SUMMER Kharkov Andrey Gerasimov 0572-232994 24.v42.mnp.xa 
2:461/35 InfoCom Kharkov Pavel Grib 0572-235102 24.lllnp.clll.xa 
2:461/47 4F Group Kharkov Stas Filshtinskiy 0572-234363 24.mnp,ll1o,xa 
2:461/123 Lotus Kharkov Jurij Sokol 0572-278788 24.llInp.mo.xa 
2:461/21 SparkNet Node #2 Kharkov Sergey Gorliak 0572-437011 96.v32.v42b.mnp. 

cm.mo.lo.xa 
2:461/14 liN Kharkov Roma Chernov 0572-279623 24. v42b.mnp.clll.xa 
2:461/22 SoftService Kharkov Michail Vostrov 0572-630560 96. v32b.v42b.mnp. 

llIo.lo.xu 
2:461/121 SparkNet Node #3 Kharkov Scrgey Gorliak 0572-430939 24.v42.mnp.mo.lo.xa 
2:461/122 Sovok Kharkov Slava Chernov 0572-472109 24.mnp.xa 
2:461/500 DPI station Sumy Alexcy Osadchiy 0542-220354 24.mnp.mo.xa 

Figure D.56: Fido Systems in CIS, January 1993 (part 1 of 14) 
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Node System System Phone 
Number Nome City Operator Number Flogs 
Region 46 UkraineIMoldova Ukraine 
2:46210 West Ukraine Lviv Pavel Godlevsky 0322-769143 24.mnp.cm.xx 
2:462/1 1&0 Window Lviv Pavel Godlevsky 0322-599050 24.mo.lo.xx 
2:462/2 Net462 Router Lviv Pavel Godlevsky 0322-769143 24.mnp.cm.xx 
2:462110 LION CORP Lviv Vitaly Lev 0322-769143 24.mo.lo.xx 
2:462120 Lviv ELVIT Lviv Yury Dobush 0322-728830 1200.mo.xa 
2:462140 Soft Expert Lviv Mykola Opeida 0322-421223 24.mo.xa 
2:462150 LIS Lviv Ivan Mlichko 0322-756611 24. v42.cm.mo.lo.xa 
2:4621100 TARNEX Temopil Stepan Pogorily 03522-50754 24.mnp.xa 
2:4621110 INFO Bank Temopil Ruslan Prokopovich 03522-21085 24. v42b.cm.mo.xa 
2:4621120 INFO Bank 2 Temopil Ruslan Prokopovich 03522-54882 24.v42b.mo.lo.xx 
2:4621200 EC Service Ivano Frankivsk Vyach Bosyj 03422-30177 24.v42.cm.xa 
2:4621210 SE VARIANT Kolomija Igor Shevchuk 03433-32551 1200.mo.xa 
2:462/220 Pioneer System Ivano Frankivsk Sashko Tsibiy 03422-25436 24.mnp.mo.xa 
2:463/0 Middle Ukraine Kiev Vladimir Leeman 044-4175700 96.v32.mnp.cm.xx 
2:463/1 Post Square Kiev Vladimir Leeman 044-4175700 96.v32.mnp.cm.xx 
2:463/4 Software Bank Kiev Vladimir Zagorovsky 044-2691642 24.xa 
2:463/6 ParaMount Line I Kiev Sergey Stepanenko 044-4170751 96.h 16. v32b. v23. 

v42b.cm.lo.xa 
2:46317 ParaMount Line 2 Kiev Sergey Stepanenko 044-2252153 96.zyx. v32b. v23. 

v42b.lo.xa 
2:463/8 Jedi Kiev Sergey Dubrov 044-2905214 24.v42.lo.xa 
2:463/9 Moon Dogs Kiev Vit Slipchenko 044-2209237 96. v32.mo.lo.xa 
2:463/10 SoftPanorama-1 Kiev Alexander Gerasimenko 044-2965912 96.hI4.v32b. 

v42b.mo.lo.xa 
2:463/11 Card Kiev Vadim Serkov 044-2250257 24. v42b.cm.xa 
2:463/12 II Bank Kiev Vlad Boboshko 044-2741932 24.max. 

v42b.mnp.mo.lo.xa 
2:463/14 CompuLake Kiev Dmitry Ozeryany 044-2688266 24.mnp.xa 
2:463/15 Specom Kiev Alexander Kolosov 044-2918603 24.mnp.cm.xa 
2:463/16 Personal CAD House Kiev Serg Datcenco 044-4172175 24.mo.xa 
2:463/17 Pulsar Kiev Miroslav Ivensky 044-2255675 24.max.v42b.mo.lo.xa 
2:463/18 SamSoby Kiev Boris Mostovoy 044-2949187 24.v42b.cm.mo.lo.xa 
2:463/19 Mercury Kiev Sasha Polenov 044-2448298 96. v32. v42b.xa 
2:463/20 IntelliGames Service Kiev Vladimir Potabenko 044-5596764 24.v42.xx 
2:463/23 MONOLIT Kiev Ruslan Belkin 044-2946681 24.lllnp.clll.lo.xa 
2:463/24 RCN Kiev Sergei Tokarev 044-2442865 96.v32b.v42b.clll.xa 
2:463/25 ILLUSION Kiev Aleksandr Krupodjerov 044-2938906 24.lllo.xx 
2:463/26 Magic Time Kiev Oleg Fesen 044-5552061 24.mnp.xx 
2:463/27 Atakalll Kiev Aleksandr Krupodjerov 044-2208738 24.lllo.lo.xa 
2:463/28 Apex Kiev Vladimir Burov 044-4138009 24.mnp.cm.xa 
2:463/30 Compact Point Kiev Igor Sviridov 044-2638770 24.mnp.mo.xa 
2:463/32 MiKrOB Nest Kiev Max Krukovsky 044-2247070 24.mo.lo.xa 
2:463/33 The Third Level Kiev Max Nefedchenko 044-2762295 24.lo.xa 
2:463/34 MiKrOB Point Kiev Fil Grushevsky 044-2689168 96. v32b. v42b.cm.lo.xa 
2:463/35 Match Kiev Sasha Tatievsky 044-4409923 24. v42b.mnp.cm.lo.xa 
2:463/36 SmaIl Star 2 Kiev Vadim Beloborodov 044-2446878 24.mnp.xx 
2:463/37 SmaIl Star I Kiev Serge IvIev 044-2446870 24.xx 
2:463/40 Fait Accomply Kiev Eugen Brezhnev 044-5105797 24.xx 
2:463/41 IntelComNET Kiev Alexandr Smith 044-4440498 24.mnp.lllo.xx 
2:463/45 Adam Kiev Leonid Volnitsky 044-5437891 24.lllnp.lllo.xx 
2:463/50 Tiny Karlsson Nest Kiev Sergey Karlsson 044-4110373 24.mnp.mo.lo.xx 
2:463/54 Vitali Private Kiev Vitali Shtabovenko 044-4115021 24.lllnp.lllo.lo.xx 
2:463/57 Software Service Kiev Vit Slipchenko 044-2904302 96.v32.cm.lo.xa 
2:463173 HAM NEsT Kiev Oles Yaremenko 044-5130539 96.v32.mnp.lllo.lo.xa 
2:463/80 CROCODILE Kiev Vadim Zaliva 044-5522332 24.v42b.lllo.xa 
2:463/100 Black Mouse Bila Tserkva Alex Akuloff 04463-57433 24.lllnp.lllo.xa 

Figure 0_57: Fido Systems in CIS, January 1993 (part 2 of 14) 
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Node System System Phone 
Number Name City Operator Number Flags 
Region 46 UkrainclMoldova Ukraine 
2:464/0 Dniepr NET Dniepropetrovsk Andrej Pakhutin 0562-780612 96, v32b, v42b,mnp, 

em,xa 
2:464/2 Modern Traveller Dniepropetrovsk Gena Rez 0562-42590 I 24, v42b,mnp,mo,xa 
2:464/3 Test Of Roots Dniepropetrovsk Alex Timoshenko 0562-464823 1200,mo,xx 
2:46415 Red Scoop Dniepropetrovsk Oleg Yakovlev 0562-461097 24, v42b,mo,xa 
2:464/6 PEAL Station Dniepropetrovsk VitaIy Monatko 0562-441205 24, v42b,mo,xa 
2:464/7 Eastern Osgiliath Dniepropetrovsk Oleg Polovinkin 0562-680582 24,mnp,mo,10,xa,#2 
2:464/9 V-cord Dniepropetrovsk Oleg Vlasenko 0562-652650 24,xa 
2:464/11 TV Center Dniepropetrovsk Gena Rez 0562-448751 24,cm,mo,xa 
2:464/12 Borisfen Dniepropetrovsk Oleg Vlasenko 0562-428427 24,xa 
2:464/13 HackerSoft Dniepropetrovsk Kostya Krinyuk 0562-686154 24,mo,xa 
2:464/14 Captain Fokin Dniepropetrovsk Vladimir Savin 0562-673938 24,mo,xa 
2:464/16 Pin Point Dniepropetrovsk Paul Mamchy 0562-305578 24,mo,xa 
2:464118 Tomcat Dniepropetrovsk Alex Koval 0562-428422 24,mnp,xa 
2:464119 Academy Dniepropetrovsk Pavel SkaIozoub 0562-391428 24,v42b,xa 
2:464/20 Piper's Station Dniepropetrovsk Andrej Pakhutin 0562-780612 96,v32b,v42b,mnp, 

cm,xa 
2:464/100 ExterNet Dniepropetrovsk Vadim Getmanshchuck 0562-785030 24,mnp,mo,xa 
2:46510 East Ukraine Donetsk Andrew Kholodenin 0622-957214 24, v42b,mnp, 

em,mo,xa 
2:465/1 Digital Craft Donetsk Andrew Kholodenin 0622-957214 24,v42b,mnp, 

em,mo,xa 
2:46512 Blast OFF Donetsk Shtookmeister Vladimir 0622-352320 24,v42b,mnp, 

cm,mo,xa 
2:465/3 Shaken Light Donetsk Maxim Zapaskin 0622-551512 24,mo,xa 
2:465/4 K.I.T. Donetsk Konstantin V. Boot 0622-350832 24,mnp,mo,xa 
2:46515 Vega BBS Donetsk Igor MaIkov 0622-352643 24, v42b,xa,mnp 
2:465/6 Donetsk-Alisa Donetsk Sergey P. German 0622-351665 24,mnp,cm,xx 
2:465/7 H&S Design Donetsk Igor Svibilsky 0622-998650 24,mo,xa 
2:465/16 Alchemist' Lab. Gorlovka Vladimir Yakovov 06242-46815 24, v42b,cm,xa 
2:465/17 Donbass Northern Drujkovka Sergey Chuchanov 06267-45623 24, v42b,mnp,xa 
2:465/20 Magic Flight Donetsk Annetta Annenkova 0622-901751 24,xa 
2:465/21 Mad Router Donetsk Anatol Gavrilchenko 0622-903866 1200,mo,xa 
2:465/22 DON INFO Donetsk Sergey Badanyuk 0622-938010 24, v42b,mnp,cm,xx 
2:465/23 Sapphire Donetsk Alex Serbinenko 0622-915565 24, v42b,mnp,cm,xx 
2:465/24 Cat's Donetsk Konstantin V. Rudenko 0622-555899 24, v42b,mo,xa 
2:465/31 SubWay Donetsk Aleksandr Shaboltas 0622-901729 1200,mo,xa 
2:465/41 IntellSoft Donetsk Dmitry Gurtjak 0622-352320 24,v42b,mnp,mo,xa 
2:467/0 Odessa Net Odessa Oleg Levchenko 0482-242032 24,v42b,cm,mo,xa 
2:46712 Tesseract Corner Odessa Yury Sernenov 0482·280408 24,v42b,mnp,mo,xa 
2:467110 Jabberwocky Nest Odessa Oleg Levchenko 0482-242032 24, v42b,cm,mo,xa 
2:467116 OBERON Odessa Serge Lozovsky 0482-226615 24,v22,mo,xa 
2:467/20 Curious Students Odessa Pavel Shtemenko 0482-224040 24,mnp,xa 
2:467/21 Island of Sea Odessa Pasha Shtemenko 0482-664 737 1200,mo,xx 
2:467/30 TRASH Odessa Gennady Rashkovich 0482·680984 24,xa 
2:467/31 Sandy Gull Odessa Gennady.S.Rashkovich 0482-470042 24,mnp,mo,xx 
2:467/40 Diona Odessa Leonid Kulbiy 0482-223956 24,mnp,xx 
2:467/50 The Black Hole Odessa Alexander Ivanov 0482-224971 24,mnp,cm,xa 
2:4671200 Crimea Island Simfcropol Sergcy Starosek 0652-245823 24,mnp,cm,xa 
2:467/210 VDV Sofwarc Kherson Dmitry Voronkov 05522-45039 24,mnp,xx 
2:4671220 Moonlit Software Kherson Oleg Milaenko 05522-22762 24,mnp,xx 
Region 46 UkrainclMoldova Moldova 
2:469/0 Moldova/Romania Moldova Michael Karpov 0422-263079 96,zyx, v32b, v42b, 

em,xx 
2:469/1 Hunter Kishinev Pavel Alex 0422-241484 24,mnp,xx,cm 
2:469/5 Golden Coin Kishinev Michael Karpov 0422-263079 96,zyx,v32b, v42b, 

cm,mo,xx 
2:469/7 BERG Kishinev Igor Vaysenberg 0422-266755 24,xa 

Figure D.58: Fido Systems in CIS, January 1993 (part 3 of 14) 
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Node System System Phone 
Number Name City Operator Number Flags 

Region 46 UkraincIMoldova Moldova 
2:469/10 ADD/Station Kishinev Yuri Koroban 0422-240539 24.xa 
2:469/15 Dimmy's Tation Kishinev Dimmy Timchenko 0422-245272 24.xa.mo 
2:469/20 Stork Kishinev Valerian Levinsky 0422-234186 96.v32.mnp.xa 
2:469/31 Lonesome Wizard Kishincv Evgeny Kuroptev 0422-226431 24.xa 
2:469/32 Bag Station Kishinev Victor Shish 0422-234073 24.mo.XX 
2:469/33 CoPirate-1 Kishinev Siava Filimonov 0422-212274 24.xa 
2:469/34 Machine-Gun Kishinev Victor Buzdugan 0422-551732 24.mnp.mo.xa 
2:469/35 Hacker's Sabbath Kishinev Serg Kurdoglo 0422-625853 24.xa 
2:469/36 Minas Ithil Kishinev Vladimir Kartsev 0422-253238 24.xa 
2:469/37 4th Dimension Point Kishinev Aurel Popocici 0422-497027 24.xa.mo 
2:469/38 CoPirate-2 Kishinev Siava Filimonov 0422-228577 24.xa.mo 
2:469/39 Klon Kishinev Serg Mankowski 0422-441093 24.xa.mo 
Region 46 UkraincIMoldova Ukraine 
2:463210 Alexandria NET Alexandria Juri Sidorow 05235-25093 24.xa 
2:4632110 ANYbody Alexandria Juri Sidorow 05235-25093 24.xa 
2:4632120 Nostradamus-I Alexandria Nick Shevchenko 05235-21460 24.v42b.mnp.cm.xa 
2:4632121 Nostradamus-2 Alexandria Nick Shevchenko 05235-25061 24.mnp.xa 
2:4632130 Master Alexandria Jenia Zakharchenko 05235-24879 1200.xa 
2:4632140 Postmarket Alexandria Sergei Alexeyv 05235-92121 24.xx 
2:46321100 Handshake Kirovograd Oleg Kompaniec 0522-228865 24.v42.xx 
2:463510 Cherkassy Net Cherkassy Andrei Nikolaev 0472-472397 24.mnp.cm.mo.xa 
2:463511 Covex Cherkassy Andrei Nikolaev 0472-472397 24.mnp.cm.mo.xa 
2:4635/4 ChiBis Cherkassy Victor Prylipko 0472-470075 24.mnp.xa 
2:463517 Loop Cherkassy Sergey Melnikov 0472-471501 24.v42.mo.xa 
2:4635/40 Box#40 Cherkassy Valera Gorovoj 0472-470445 24.v42.mo.lo.xa 
Region 47 Lithuania Lithuania 
2:47/10 R47 New Gate Kaunas Ina Scerbinskiene 0127-792630 24.mnp.v22.v42b. 

xa.cm.mo 
2:47/20 Pamarys Silute Antanas Balvocius 01241-54409 24.mnp.v22.xx 
2:47/43 MARIA - Catolic BBS Marijampole Kestutis Brilius 01243-51427 96. v32. v42b.xx 
2:47/100 Police Gate Vilnius Vadim Maksimenko 0122-221598 24.mnp.v22.cm.mo.xa 
2:47/999 R471&O Gate Lithuania Zygimantas Cepaitis 0127-730134 24.mnp. v22.xx.cm.mo 
2:470/0 NET Kaunas Kaunas Sergey Schepctnov 0127 -706956 24.mnp. v22.xx.cm 
2:470/1 Wollbox BBS Kaunas Zygimantas Cepaitis 0127-730134 24.mnp.v22.xx.mo.cm 
2:470/3 WDB Kaunas Martynas Buozis 0127-799529 24.v22.xa.cm.mo 
2:470/4 Discovery Kaunas Martynas Buozis 0127-223727 96.hst. v32.xa.cm.lo 
2:470/5 VILLA METAMORPH Kaunas Jonas Marozas 0127-791666 24.mnp. v22. v42.xa 
2:47017 Kaunas #7 CARILLON Kaunas Darius Liaugaudas 0127-739709 96.hst. v32b. v42b. 

cm.xa 
2:470/8 REVES A Kaunas Darius Liaugaudas 0127-228488 24. v22. v42b.mnp.xa 
2:470/10 Easy-Riders Kaunas Ina Scerbinskiene 0127-792630 24.mnp.v22.v42b. 

xa.mo.em 
2:470/11 KTU Automatic Faculty Kaunas Saulius Raila 0127 -757603 24.v22.xa 
2:470/15 KTU MGF Kaunas Valdas Pukas 0127-227424 24.v22.xa.mo 
2:470/21 Cardiosignal Kaunas Vytenis Miskinis 0127-732025 24.v22.xx.mo 
2:470/23 SAMSON Kaunas Julius Jakutavicius 0127-746791 24.v22.xx.mo 
2:470/41 P.P.P.P. HQ Kaunas Sarunas Koncius 0127 -797940 24.lllnp.v22.v42b.xa 
2:470/50 Vytautas Magnus Univ. Kaunas Arvydas Matuzonis 0127-794619 24.v22.xa.mo 
2:470/51 Universitas Vytauti Magni Kaunas Vytis Fedaravicius 0127-227102 24.v22.xa.mo 
2:470153 Dragons Kaunas Giedrius Guzys 0127-799813 96. v32. v42b.xa.mo 
2:470/54 Continuum Kaunas Vytautas Sakalauskas 0127-201603 24.lllnp.v22.xa 
2:470/100 LIRA BBS Kaunas Sergey Schepctnov 0127-706956 24.lllnp.v22.xx.clll 
2:470/105 Richteam Kaunas Ceslovas Pasilauskas 0127-794626 24.mnp.v22.xx.em 
2:470/110 GRANIT Kaunas Vigintas Lopas 0127-269170 24.nmp. v22.xx.mo 
2:470/111 ATRAMA Kaunas Vidmantas Rajuncius 0127-261117 24.mnp. v22.xx 
2:470/120 BANGA Kaunas Virgis Bemotas 0127-733868 24.mnp.v22.xx.lllo 
2:470/121 DROBE Kaunas Gediminas Balna 0127-226526 24.mnp.v22.xa.mo 
2:470/124 PAL Kaunas Algimantas Pliauga 0127-798887 24.nmp.v22.xx.mo 
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Node System System Phone 
Number Name City Operator Number Flags 
Region 47 Lithuania Lithuania 
2:47110 NET Vilnius Vilnius Robertas Sileikis 370-2-227194 24,mnp,v22,cm,xa,l0 
2:471/1 Panacea Vilnius Amnas Grigaliunas 370-2-222111 24,mnp,v22,xx,cm,mo 
2:471/2 Iron Wolf Vilnius Eduardas Beliavskis 370-2-220641 24,mnp. v22.xx.cm 
2:471/4 TES min Vilnius Arunas Spurga 370-2-226890 24.mnp. v22.xx.mo 
2:471/5 Shop "Astra" Vilnius Perepelica laroslav 370-2-778767 96.v42b.xx.cm 
2:471/6 eLKa Vilnius Perepelica laroslav 370-2-626059 24.mnp. v22.xx 
2:47117 KAM IT Vilnius Arvydas Zvirblis 370-2-226219 96.v32,v42b,xx,mo 
2:47118 HTA2 Vilnius Darius Simanauskas 370-2-223439 24.mnp. v22.xa.cm 
2:47119 The Byte's Hell Vilnius Martynas Majeris 370-2-223720 96. v32b. v42b.lo.xa.cm 
2:471/10 HTA Vilnius Darius Simanauskas 370-2-223226 24.mnp. v22.xa.cm 
2:471/11 Amber Way Vilnius Robertas Sileikis 370-2-227194 24.mnp,v22.cm.xa.lo 
2:471113 *ASTERISK* Vilnius Dainius Valeisa 370-2-228699 24.mnp. v22.xx 
2:471/14 I.P.C. Vilnius Viktoras Mickevicius 370-2-651448 24.mnp. v22.xx.cm 
2:471/15 LNB Vilnius Gintaras Vedeikis 370-2-220024 24.mnp. v22.xx 
2:471116 BE Vilnius Giedrius Vegys 370-2-355385 24.mnp. v22.xx.mo 
2:471117 CAPITAL Vilnius Aigimantas Kantautas 370-2-227556 24,mnp. v22.xx 
Region 47 Lithuania Lithuania 
2:47210 NET Shiauliai Shiauliai Egidijus Levinskas 01214-20756 24.mnp.v22.xa,cm 
2:47211 Hacker's Paradise Shiauliai Egidijus Levinskas 01214-20756 24.mnp, v22.xa.cm 
2:472/2 Business Info. Shop Shiauliai Svajunas Laukineitis 01214-26724 24.mnp. v22.xa.cm.mo 
2:47213 Business Info. Shop Shiauliai Aiste Grazhiene 01214-23892 24.mnp. v22.xa.cm 
2:47214 SVMF Shiauliai Saulius Tilvikas 01214-40411 24.mnp.v22.xa.mo 
2:47215 AlVA BBS Shiauliai Vytautas Vilutis 01214-39867 24,mnp. v22.xa 
2:472/6 L1TKOM SYS Shiauliai Ramunas Somas 01214-38221 1200.v22.xx.mo 
2:47217 Shiauliai Exchange Shiauliai Ed. Plehavichius 01214-38209 24.mnp,v22,xa 
2:47218 Electric Net Shiauliai Kestas Mikalauskas 01214-59380 24.mnp,v42.xa,mo 
2:47219 SkateBoard Kelme Albertas Siavinskis 01297-53490 24.mnp. v22.xa 
2:472121 Ged's addiction Klaipeda Gediminas Peseckas 01261-53204 24.mnp. v22.xa.mo 
2:472122 Vitacom BBS Visaginas Vladimir Putintsev 01266-32100 24.mnp. v22.xa.cm 
2:472123 Olivers's VPK Klaipeda Olivers Lyvens 01261-13387 24.v22.xa.cm 
Region 47 R\JSSia 
2:478/0 West Russia Kaliningrad Alexander Feldman 0112-465487 24,cm.xa 
2:478/2 FireBall BBS Kaliningrad Igor Gordeev 0112-443923 24.xa.mnp 
2:478/3 Fishwar BBS Kaliningrad Alexander Feldman 0112-465487 24.cm.xa 
Region 49 Estonia Estonia 
2:49/11 AWBBS Gate Tallinn Peeter Marvet 0142-449347 1200.mo.xa 
2:49/13 Kinex Tallinn Martin Ploom 0142-683877 24.mnp.mo.xa 
2:49/999 Region 49 IGate Tallinn Sulo Kallas 0142-443557 96.hst.v32b. 

v42b.cm,xa 
2:490/0 NET Estonia Tallinn Sulo Kallas 0142-443557 96,hst.v32b.v42b,cm 
2:490/1 Hackers Night System Tallinn Tarmo Ausing 0142-237461 96.hst.v42b.xa 
2:490/11 Lindakivi Tallinn Yura Zaitsev 0142-327799 96,hst.v32.v42b.cm, 

mO,xa 
2:490/12 New Age System Tallinn Tanel Raja 0142-606319 96.hst. v32b, v42IJ,xa 
2:490113 The Flying Disks BBS Tallinn Margus Suit 0142-684911 24.xa 
2:490/14 The Dark Corner BBS Tallinn Priit Kasesalu 0142-492280 96,hst.v32b. v42b,xa 
2:490115 ParkBox Tallinn Tarmo Mamers 0142-527513 24.mo.xx 
2:490120 Goodwin BBS Tallinn Sulo Kallas 0142-443557 96.hst. v32b. v42b.cm,xa 
2:490/25 SamSoft Tallinn Tonu Samuel 0142-326726 24.mnp,v42.mo,xa 
2:490/30 M.A.S.H. Board I Tallinn Madis Kaal 0142-666955 96,hst.v32b.v42b.cm.xa 
2:490/35 sMAIL Tallinn Andrus Aaslaid 0142-454592 1200.xa,cm 
2:490/36 ElectroBBS Tallinn Ecro Tohver 0142-612336 24.xa 
2:490/43 The Pink Rabbit Tallinn Kaido Kamer 0142-557847 24.mnp.xa 
2:490/44 Pink Board #2 Tallinn Martti Kuldma 0142-555736 24.mnp.cm,mo.xa 
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Node System System Phone 
Number Name City Operator Number Flags 
Region 49 Estonia Estonia 
2:490150 Uj-Rah Tallinn Indrek Hiie 0142-666901 96. v32.mnp.mo.xa 
2:490155 RBox Tallinn Reimo Mesipuu 0142-441568 1200.mnp.xa.mo 
2:490/60 The MESO BBS Tartu Viljo Allik 01434-33434 24.mnp.xa 
2:490170 Lion's Cave BBS Tallinn Andres Lepp 0142-536246 96.hst. v32b. v42b.xx 
2:490/90 The Great White Tallinn Urmet Janes 0142-597545 24.mo.xa 
2:490/95 The BeSIDE BBS II Tartu Tarmo Jyristo 01434-31995 24.mnp.xa 
2:490/96 Hospital BBS Polva Alvar Kusma 01430-96864 96.hst.v32b. v42b.xa 
Region 49 Baltics Latvia 
2:49510 Latvia NET Riga Ugis Berzins 0132-284609 96. v32b. v42b.xa.cm.lo 
2:495/10 UFO BBS Riga Didzis Strautins 0132-323983 24.xa.cm 
2:495/13 Night Knight Riga U gis Berzins 0132-263991 96. v32. v42b.xa.mo 
2:495/14 MPneVAID Riga Peter Zeltins 0132-284609 96.v32b.v42b.xa.cm.lo 
2:495117 RVT BBS Riga Haralds Jakovels 0132-325850 24.xa 
2:495/18 Bytemare Riga - Andris Kurmis 0132-285523 96.mo.xa. v32b. v42b 
2:495/19 Hyperware Riga Uldis Bojars 0132-229138 24.mnp.mo.xa 
2:495120 SILAVA-INFO Salaspils Juris Bekins 0132-942550 24.xa 
2:495/21 Castle Riga Egons Bush 0132-223986 96.v32b.v42b.xx.cm.mo 
2:495122 Danlat Inform Riga Andris Brunenieks 0132-327352 24.xa.mo 
2:495/23 F-40 BBS Riga Andy Rucinsh 0132-273740 24.xa 
2:495/24 Shadowland Riga Raits Misins 0132-224980 24.xa.mo 
2:495/25 LB SC Riga Indulis Tilgass 0132-323357 96. v32b. v42b.xx.mo 
2:495/26 B&B NeoNet Riga Dmitry Albitsky 0132-468137 24.mnp.cm.xa 
2:495/27 LTK BBS Riga Arvis Cimermanis 0132-320481 24.xa 
2:495/28 Info-Shelter lecava Harry Bush 01339-41176 96.xx.mo.v33.v32b. 

v42b.v29.zyx 
2:495129 VAK &CCB Riga Carlo Ozolinsh 0132-226378 24.mnp.xa.mo 
Region 50 Russia Russia 
2:50/301 Enterprise BBS Nadym Oleg Moroz 345-954-4573 24.xa.mnp.clll 
2:50/304 Low Voice Voronezh Mike Kartashov 073-252-5300 24.mo.xa.cm.v42b 
2:50/305 KA&SA Ivanovo Max Grushansky 093-232-1044 24.xa.mnp.mo 
2:50/306 Kazakhstan Comm. Alma-Ata Boris Leskin 327-263-5539 24.xa 

(Kazakhstan ) 
2:50/307 North Paradise Magadan Arkasha Pavlik 413-003-6822 24.cm.xa.2400 
2:50/308 AT BBS Rybinsk Slawa Petrakov 08537-92325 96. v32.v42b.xa 
2:50/309 Green Land Orel Eduard Scheblykin 086-006-3834 24.mo.xa. v42b 
2:50/310 Sky Walker Rostov-on-Don Lenik Terenin 8632-32-5783 24.xa.mo.mnp 
2:501500 Wild Card Pavlodar Harry Martemyanov 318-072-0940 96.xa. v42b.hst.cm 

(Kazakhstan) 
2:500010 West Siberian Net Novosibirsk A. Vokhmianin 383-276-4396 24.mnp.mo.lo.xa 
2:5000/2 Prolog Line I Novosibirsk A. Vokhmianin 383-276-4396 24.xa.mo.lo.mnp 
2:5000/3 Prolog Line2 Novosibirsk A. Vokhmianin 383-276-3005 24.xa.mo.lo.mnp 
2:5000/4 The Yellow House Krasnoyarsk Arkady Bundakoff 391-221-0136 96. v32b. v42b.cm. 

xa.mo 
2:5000/5 CAD Lab 1st Novosibirsk Vladimir Vorobyev 383-266-1682 24.mnp.cm.xa 
2:5000/6 Felis Chaus Novosibirsk Oleg Mazurow 383-235-4931 96.zyx.cm.mo.xa 
2:500017 Open City Novosibirsk Alexey Sen 383-232-9041 24.xa.mo 
2:5000/10 Court of Crimson King Novosibirsk Ye. Chupriyanov -Unpublished- 96.v32.v42b.xa 
2:5000/12 V&V Soft I Novosibirsk Vadim Polyakoff 383-222- I 978 96. v32b. v42b.xa.mo 
2:5000/13 Sprite's mail Novosibirsk serge terekhov 383-235-1372 24.xa.mnp 
2:5000114 Micro Magic Novosibirsk Pasha Zakharov -Unpublished- 24.xa.mnp.mo 
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Region 50 Russin Russin 
2:5000115 Yellow Submarine I Novosibirsk Yurn Svetlanov 383-235-4074 24,v42b,xa 
2:5000/17 Siberian Ghost Novosibirsk Nikolay Buslaev 383-235-0461 24,mnp,xa 
2:5000/19 Distributed Node Novosibirsk Serge Pachkovsky 383-235-0066 24,xa,mnp,mo 
2:5000/22 Hole of Alone Lion Abakan Evgeny Larionov 391-725-9778 24,xa,mnp,cm 
2:5000/24 ROSE BBS Novosibirsk Sergey Romanenko 383-222-0732 24,mnp,mo,xa 
2:5000125 V&V Soft 2 Novosibirsk Vadim Polyakoff 383-229-8804 96, v32b, v42b,xa, 

mO,em 
2:5000/26 Salut Novosibirsk Oleg Shurpikov 383-232-5231 24,xa,mnp,mo 
2:5000/30 Stealth Voice Novosibirsk Maxim Nikitin 383-235-60 II 96,xx,pep,v32b, 

v42b,mo,Io 
2:5000/31 WoodPecker Novokuznetsk Vladimir Davydoff 384-347-4934 24,mo,xa,mnp 
2:5000155 CAD Lab 2nd Novosibirsk Leonid Masukov 383-266-3837 24,mnp,xa 
2:5000/128 Releom Gate Novosibirsk Serge Goncharov 383-266-1682 24,xa,mnp,cm,mo 
Region 50 Russia Allny 
2:500210 Altay United Group Bamaul Ivan Haustov 385-224-9981 24,xa 
2:500211 Energo Net Bamaul Igor Akulov 385-277-9863 24,cm,xa 
2:500213 Asya Bamaul K. Fedechkin 385-277-2372 24,xa 
2:5002/4 Valery's Bamaul Valery Trutnev 385-277-0424 24,mo 
2:500215 HiM Soft Bamaul Ivan Haustov 385-224-9981 24,xa 
2:500216 Night Out Bamaul Roman Goldman 385-222-3802 1200,xa 
2:500217 Alvest Bamaul Maksim Yustus 385-252-3032 24,xa 
2:5002/8 Energo NET (( Bamaul Andrey Maiorov 385-277-9853 24,xa 
2:5002110 VL Bamaul Siava Luzev 385-226-0451 96,mo,xa,v42b 
Region 50 Russin Russia 
2:500510 Tomsk Net Tomsk Maxim Loos 382-223-3194 24,mnp,v42b, 

cm,xx,#OO 
2:5005/1 FotonPost I Tomsk Valery Bulatov 382-226-5425 24,mnp,v42b, 

xX,cm,nec,#OO 
2:5005/2 VSF&K Tomsk V sevolod Fedotov 382-226-5445 96,mnp,v42b,v32, 

cm,xa,#OO 
2:5005/3 Side Word Tomsk lIya Butenko 382-244-1223 24,mnp,v42b,xx, 

mo,#OO 
2:500515 Stone Bridge Tomsk Maxim Loos 382-223-3194 24,mnp,v42b,xx, 

cm,#OO 
2:500517 KRA Soft Tomsk Pavel Krasikov 382-244-7081 24,mnp,v42b,xx 

,cm,#OO 
2:5005/9 The FutureWare Tomsk Valery Shagisultanov 382-225-9494 24,xa,cm,#00 
2:5005/11 TIR&ET Tomsk Maxim Loos 382-223-1076 24,mnp,v42b,xx 
2:5005/13 Intelligent Systems Tomsk Pavel Gubin 382-226-9789 24,xx,#OO 
2:5005/16 Station V Tyumen Valery Shagisultanov 345-226-6989 24,xa,mo,#OO 
2:5005/27 S-plus Station Tomsk Andy Chichak 382-222-6443 24,nmp,v42b, 

cm,xx,#OO 
2:5005/128 News gate TOfl1sk Maxim Loos 382-223-3194 24,mnp,v42b,xx, 

cm,fI1o,#OO 
2:5010/0 South Urnl Russia Yuri PQ 3512-374550 24,xa,cm 
2:501012 Option A Chelyabinsk Yuri PQ 3512-374550 24,xa,cm,nec 
2:5010/5 Wrong Weather Systcm Chelyabinsk Paul Miehnukevich 3512-399127 24,mnp,xa 
2:501017 Lyceum#31 Chelyabinsk Alexander Pogodin 3512-334078 24,xa 
2:5010/8 Runway Chelyabinsk lIya Ponomarjew 3512-362226 24, v42b,xa,cm 
2:5010/11 SUrPrize Chelyabinsk Nikolay Golubkov 3512-421547 24,xa 
2:5010/13 Non Standard Chelyabinsk Dmitry Apuchtin 3512-422694 24,xa 
2:5010/14 Going Dutch Chelyabinsk Rick Murray 3512-420897 24,xa 
2:5010/18 Option B Chelyabinsk Yuri PQ 3512-374546 96,xa,Io,v32b, 

v42b,zyx 
2:5010/21 Nik Soft Chelyabinsk Alex Pcstcmikov 3512-351640 24,xa 
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2:5010/23 Information Systems Chelyabinsk Andrey Spasibozhko 3512-356545 24,xa,mnp 
2:5010124 South Of Heaven Jouzhnouralsk Dee Kholzunov 35134-53722 24,xa,v42b 
2:5010122 crv Chelyabinsk Yuri Grakov 3512-375950 24,mnp,xa 
2:5010/4 Infinite Source Chelyabinsk Serge Babkin 3512-299917 24,mnp,xa,mo 
2:5010/15 Galactic Station Chelyabinsk Michael Shepelev 3512-604353 24,v42b,xa 
2:5010/20 Glasha Chelyabinsk Michael Poponin 3512-399616 24,xa 
2:5015/0 NiNo Nizhny Novgorod Gennady Zvonov 831-2-235911 96,xa,mo,v32b, 

v42b,zyx 
2:5015/1 Flat Trunk by GZ Nizhny Novgorod Gennady Zvonov 831-2-235911 96,xa,mo,v32b, 

v42b,zyx 
2:5015/2 CRC Error BBS Nizhny Novgorod Alena Sakharova 831-2-240292 24,xa,Illnp 
2:5015/3 HamSpirit BBS Nizhny Novgorod Konstantin Nikashov 831-2-342022 24,xa,mnp 
2:5015/4 Beacon BBS Nizhny Novgorod Andrew Lysenko 831-2-338280 24,xa,cm,Illnp 
2:501515 Yes BBS Nizhny Novgorod Igor Kitov 831-2-621378 24,xa,mnp 
2:5015/6 Communication Block Dzerzhinsk Alex Andrianov 831-40-46746 24,xa,mo,v42b 
2:5015/8 Alpha Station Nizhny Novgorod Alexander Parshin 831-2-338552 24,xa,mnp 
2:501519 DiNiNo Nizhny Novgorod Oleg Livadonov 831-2-334699 24,xa,mo, v42b 
2:5015/13 Bad Gyes Nizhny Novgorod Sergey Baranov 831-2-38-6163 24,mo,mnp,xa 
2:5015/128 ReIComj-i,FidoNet Nizhny Novgorod Gennady Zvonov 831-2-235911 96,xa,mo, v32b, 

v42b,zyx 
2:5020/0 NET Moscow Moscow Food Vagapov 095-128-4661 24,xa,mnp 
2:502011 Nightmare Moscow Farid Vagapov 095-128-4661 96,v32,xa, 

v42b,mo 
2:5020/5 JVDIBBS(2) Moscow Pete Kvitek 095-329-5133 96,v32,v42b,xa 
2:5020/6 JVDIBBS(I) Moscow Pete Kvitek 095-329-2192 96,v32b,v42b, 

hst,cm,xa 
2:5020/14 Blue House BBS Moscow Yaroslav Levashov 095-932-6410 24,xa,cm,v42b 
2:5020/19 UNColllm Moscow Mike Pavlov 095-202-7643 24,mnp,mo 
2:5020/34 Vita Moscow Dmitry Ablov 095-129-1744 24,xa 
2:5020174 The Crown Moscow Alex Barsky 095-261-6687 24,xa 
2:5020/83 Helloween Moscow Igor Golovin 095-291-5844 24,xa,clll 
2:5020/87 Cosmopolis Moscow Igor Borisov 095-946-2502 24,xa,cm 
2:5020/97 A&B Net Integrated Moscow Ivan Cherepennikov 095-188-8547 24,xa,mo 
2:5020/98 ENIMS Moscow Sergey Sinyachkin 095-324-5586 24,xa,mnp,mo 
2:5020/103 Rivendell Moscow Joseph Petviashvili 095-499-8524 24,xa 
2:5020/109 AP Service Moscow Alexey Pelekhov 095-314-7428 96,xa,hst, 

v32b,v42b 
2:5020/110 Dragon Square Moscow lIya Gribow 095-930-5969 24,xa,cm 
2:5020/114 Diasoft Moscow Gleb Bulgakov 095-183-3325 24,xa,mnp 
2:5020/116 ABC&N Moscow Evgeny Karnauchov 095-323-7133 24,xa 
2:5020/117 ORACLE"Moscow Moscow Vict Romanchuk 095-314-9985 96,xa,v32b,v42b 
2:5020/120 Steepler Moscow Andrew Lizunov 095-975-5186 96,xa,cm, v32b, 

v42b,pep 
2:5020/121 RedHair.U. Moscow Serge Tihomirov 095-496-7276 24,xa,v42 
2:5020/122 SUBNET SUBNET Moscow Serge Qkowlew 095-190-5225 96,xn,mo,v42 
2:50201123 ThirdEntry Moscow Bob Popov 095-461-5812 24,xa,mo 
2:5020/124 BWS#I Moscow Michael Gnatenko 095-939-3685 96,xa, v32b, 

v42b,zyx 
2:5020/126 Kukosha Moscow Alexander Chernienko 095-251-3007 24,xa 
2:50201127 6-th Floor Moscow Dmitry Moshalkov 095-152-1067 24,xa,cm 
2:5020/129 DBS Moscow Dmitry Semibratov 095-444-4928 96,v32, v42b,xn,mo 
2:5020/130 MIR Moscow Vladimir Lavrov 095-559-2616 24,xa 
2:502012 Calm Moscow Valentin Uholkin 095-485-1638 96,xa,hst, v32b, 

v42b,mo 
2:5020/12 UniR Moscow Sergey Mansurov 095-931-3084 24,xx,mnp,mo 
2:5020120 XtalK Moscow Gregory Nickonov 095-367-5545 24,xx 
2:5020/21 MicroBug's Station Ivanovo Max Grushansky 093-226-5716 24,xn,mo 
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2:5020/35 MikDim sth company Moscow Mikel Lavrentyev 095-312-3052 24,xa,mo,mnp 
2:5020/48 Free Net Moscow Vladimir Maksimov 095-135-8954 96,xa,v32 
2:5020/64 Technik's Moscow Boris Kostin 095-452-1973 24,xa,v42b 
2:5020/66 AstroPro Moscow Igor Kuznetsov 095-939-8347 24,xa,mnp 
2:5020/107 ChemiSoft Moscow Sergey Lubarsky 095-939-3490 96,xa,v32b,v42b 
2:5020/108 Crazy House Moscow Victor Borisov 095-551-1861 24,xa,v42b 
2:5020/112 Black Prince Moscow Vladimir Rybinsky 095-138-0135 24,xa,v42b 
2:5020/22 White Bear Moscow Maxim Medvedev 095-932-8610 96,xx,cm,v32,mo 
2:5020/11 Alan Zelenograd Alexander Yashin 095-532-2943 24,xa,mnp 
2:5020/13 DO Mail Moscow Alexandr Scherbakov 095-939-1669 96,xa,v32b, v42b 
2:5020/18 Grey Heavens Moscow Mike Holodov 095-939-3670 96,xa,v32,v42b 
2:5020/40 Dialogue BMK Moscow Andrew Lizunov 095-203-6558 96,xa,cm,mo, v32, v42b 
2:5020/42 Chip'n'Daie Moscow Serge Korotovskih 095-202-4852 24,xa,mnp 
2:5020/45 Sails #1 Moscow Sergey Kalmykow 095-261-5103 24,xa,mo, v42 
2:5020/58 Business Moscow Alexey Lipovetsky 095-443-0621 24,xa,mo, v42b 
2:5020/61 A&B Net Moscow Bob Popov 095-188-8583 24,xa,mo,cm,mnp 
2:5020177 SSS Laboratories Moscow Paul Donatov 095-905-7021 24,xa,v42b 
2:5020/81 Mirkwood Moscow Valery Koulkov 095-554-4440 96,xa,mo,v32b,v42b 
2:5020/84 By tic Troitsk Serge Morozov 095-334-5781 24,v42b,xa,cm 
2:5020/86 Queen Moscow Alexandr Komew 095-207-1767 24,cm,mo,xa,v42b,Io 
2:5020/90 ANDROID Moscow Andrew Nikulin 095-535-9486 24,xa,cm 
2:5020/92 Miracle MailBox Moscow Alexander Isaev 095-233-7291 24,xa 
2:5020/94 ITS Moscow Ewgeny Tarovik 095-236-5382 24,xa,mo 
2:5020/95 AviaBank Moscow Pavel Averyanov 095-207-4563 96,v32,v42b,xa 
2:5020/104 Night Director Moscow Ivan Sinelobov 095-938-0081 24,xa,mnp 
2:5020/111 Node of Mind Moscow Jiri Kravackiy 095-135-9859 24,xa,mu,v42b 
2:5020/23 Net Dialogue Moscow Andrew Kovalev 095-265-5803 96,xa,cm,mo, v29, v32b, 

v42b,zyx 
2:5020/9 Bowhill Moscow Max Mikheenkov 095-265-6103 96,xa,cm,zyx,v32b,v42b 
2:5020/26 Red Rat's Nest Moscow Alex Young 095-282-9037 96, v22, v42b,pep,xa,mo 
2:5020/30 Koza Nostra Moscow Ivan Ryabov 095-337-5352 24,xa,v42b,mo 
2:5020/36 Non-stop Moscow Serg Fomenko 095-530-9433 24,xa,mnp,cm,mo,v42 
2:5020/43 NetDialogue Support Moscow Alex SeJ'kov 095-265-6003 96,xa,cm,hst, v32b, v42b 
2:5020/44 Bad Boys Moscow Nikki Chumakov 095-431-8014 24,xa,mnp 
2:5020/56 Pedaxop Moscow Andy Nikolayev 095-460-7610 96.xa,mo, v32b 
2:5020/60 Doors III Zelenograd Mike Skulkin 095-536-6709 24,xa,cm,mnp 
2:5020/62 A&B Soft Moscow Butuz Popov 095-373-3549 24,mo,xa 
2:5020/67 ILLUSION Zelenograd Sergic Dobridnuk 095-532-9325 24,xa,v42b 
2:5020171 Dina Moscow Kirill Lebedew 095-323-1544 96,xa,hst,mo,cm 
2:5020172 Tora Moscow Gosha Zafievsky 095-534-9688 24,xa 
2:5020/96 Swapping Moscow Alex Tutubalin 095-166-1942 96,xa,cm,mo, 

v32b, v42b,zyx 
2:5020/102 DE Moscow Dmitry Efimov 095-261-9661 24,xa 
2:5020/106 Strawberry Fields Moscow Oleg Filippov 095-344-5284 96,xa,zyx,v32b,v42b 
2:5020/113 Minas Tirith #2 Moscow Boris Paleev 095-288-3940 24,xa,v42b 
2:5020/119 TPP HOST Moscow lzotov Maxim 095-921-5437 24,xa,cm,Io, v32b, v42b 
2:5020/128 Relcomj=i,FidoNet GW Moscow Dmitry Zavalishin 095-265-6102 96,xa,clll,Illo,v29, 

v32b,v42b,zyx 
2:5020/25 MedlnfoPro Moscow Grigory Stepanov 095-293-2135 96,xa,mnp,v32,cm 
2:5020/16 DataBoard Moscow Serg Khan 095-326-5888 24,cm,xx,mnp 
2:5020/17 Soft Parade System Moscow Vladimir Yablonsky 095-151-5941 24,xa 
2:5020/24 Iron Doors Ramenskoe Alex Snigerev 095-556-9540 96,v32b, v42b,xa,cm 
2:5020/27 Black Metal Moscow Anton Pankov 095-150-8500 24,xu,CIII 
2:5020/37 Wolf the Grey Moscow Koctya Boyko 095-152-4398 24,xa,cm 
2:5020/41 Square Wheel Moscow Constance Kuznetsov 095-238-5098 96,xa,cm,v32b,v42b 
2:5020/46 GreenSoft MO Station Moscow Vladimir Telezhkin 095-928-2570 96,xa,mo,v32b,v42b,zyx 
2:5020/52 Mister Postman Moscow Boris Tyshkewitch 095-251-1873 96,xa,cm,IIIo,v29, 

v32b, v42b,zyx 
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2:5020/53 MTG Moscow George Fedoseev 095-262-0222 24.mnp.xa.cm 
2:5020155 Yellow Mailbox Moscow Andrew Zelenov 095-265-5702 24.xa.cm.mo.v42 
2:5020157 Sirius Moscow Alexander Berezkin 095-132-6731 24,xa.mo,mnp 
2:5020/68 Bloody Andy Moscow Andy Trushin 095-921-3197 24,xa 
2:5020/69 DialogueScience Moscow Boris Chernivetsky 095-135-6253 24,xa 
2:5020175 Monster's Small Stn. Moscow Harry Nikolayev 095-181-0360 24,xa.mnp.cm 
2:5020176 Sam's Moscow Alex Samutin 095-490-5166 24.xa 
2:5020178 Handicraft Moscow Mihail Yacik 095-475-3607 24,xa.mo.mnp 
2:5020/80 RAN IT Moscow Dmitry Baronov 095-235-7588 24.xa,v42b.mo.cm 
2:5020/82 Builder Moscow Dmitry Kireev 095-923-9743 24,xa,cm, v42b 
2:5020/85 ATCOM(LTS) Moscow Alexey Tumarkin 095-248-4664 96,xa,v32b. v42b.mo 
2:5020/99 Dialogue MEPhl Moscow Max Klochkov 095-320-3133 96.cm,xa, v42b 
2:5020/105 CBL-AWAX Moscow Sasha Vishnevetsky 095-931-4354 24.xa.mnp.mo 
2:50201115 Alex's Moscow Alexander Mozhejko 095-924-4379 24,xa,cm 
2:5020/118 Calc Lab Moscow Alexey Kshnyakin 095-939-2688 24.xa.mo,mnp 
2:50201125 MedlnfoPro II Moscow Grigory Stepanov 095-293-4858 96.xa.v32,mnp 
2:5020/49 O'Hacker Moscow Igor Grischenko 095-243-0517 96.mnp,v32,xa.mo 
2:5020/4 MostNet Moscow Pavel Galyamin 095-943-0039 24,cm,xx,mnp 
2:5020/28 INPRO HOT Line Moscow Izotov Maxim 095-924-5797 24,xa.v42,cm 
2:5020/33 Back Panel FrontDoor Moscow Vova Korolov 095-255-0359 24,xa.mnp,mo 
2:5020/47 OTON Service Moscow Sergey Okhapkin 095-438-7368 24,mnp.xa,cm 
2:5020151 Dr. Aybolit Moscow Kirill Lebedew 095-491-3307 24,xa.cm,mo 
2:5020/54 Wasp System Moscow Serge Wizgounoff 095-938-7193 24,xa.cm 
2:5020/59 Club-+++- Moscow Alexander Naumochkin 095-149-6541 24,mo,xa.mnp 
2:5020/63 Falcon Hill's Moscow Konst Erman 095-365-3770 24,xa.cm,mnp 
2:5020/65 Brother Rabbit's Moscow Alex Kunadze 095-415-9420 24.xa.v42b.mo 
2:5020173 Northern Hills Dmitrov David Tolpin 095-297-8629 24.mo,mnp,xa 
2:5020/88 Milky Way Moscow Vladimir Kirillov 095-319-7418 96,xa.mo. v32b. v42b 
2:5020/89 Long Rain Moscow Alex Rybalchenko 095-216-4267 24.xa.mo.mnp 
2:5020/91 Hiala Moscow Oleg Maksimov 095-129-2000 24. v42b,xa.cm 
2:5020/93 Back Panel #2 Moscow Alexandr Melnickov 095-278-1428 24.xa 
2:5025/0 Chernozem Net Voronezh Jurij Mihin 073-216-0628 24.mnp.xa 
2:502511 Low Voice Voronezh Mike Kartashov 073-252-5300 24.v42b.xa.mo.cm 
2:5025/2 Mihinsoft Voronezh Jurij Mihin 073-216-0628 24.mnp.xa 
2:5025/3 Evening Voronezh Voronezh Alexey Sedykh 073-249-7732 24.v42b.xa 
2:5025/4 Relax Voronezh Kostya Tokarev 073-213-3568 24.mnp.xa 
2:502515 Infocom Voronezh Serge Yakushov 073-245-9542 24.mnp.xa,cm 
2:5025/6 Boris Voronezh Boris Poddubny 073-255-2953 24.mnp.xa.mo 
2:502517 Viktime Voronezh Viktor Timohin 073-252-8449 24,v42b.xa 
2:5026/0 Ivanovo NET Ivanovo Max Grushansky 093-232-1044 24.xa.mnp 
2:502611 MicroBug's Station Ivanovo Max Grushansky 093-232-6332 24.xa.mo 
2:5026/2 KA&SA Ivanovo Max Grushansky 093-232-1044 24.lllnp,xa.mo 
2:5026/3 Wizard Box Ivanovo Dmitry Kiselev 093-238-5735 96.xa.v32b. v42b 
2:5026/4 CAC Department Ivanovo Michael Kirshtein 093-237-9786 24.xa.mo 
2:503010 NorthWest Net St.Petersburg Michael Bravo 812-126-6972 96.xa.cm, v32b. 

v42b.h14 
2:503011 KREIT St.Petersburg Dmitry Klimenkov 812-314-4131 96.xx. v32b. v42b.hst 
2:5030/2 Kronverk St.Petersburg Michael Bravo 812-126-6972 96.xa.clll, v32b.h 14 
2:5030/3 Midnight Blues St.Petersburg Leonid Avtushenko 812-535-0232 96.xx. v32.mo 
2:5030/4 Petersburg Future St-Petersburg Denis Eropkin 812-112-4275 96.v32,xa,cm 
2:5030/5 Nice Landing St.Petersburg Fyodor Isakov 812-234-2253 96.xa.v32.cm.mo 
2:5030/6 Gold Zeppelin St.Petersburg Anthony Guctmansky 812-265-1496 96,xx.CIll,v32b, 

v42b,h14 
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2:503017 MailOrder St.Petersburg Oleg Kuzin 812-101-6435 24,xa 
2:5030/8 Spider's Nest St.Petersburg Michael Pogrebnyak 8 I 2-271-1360 96,xa,v32,mnp,cm 
2:5030/9 The Wall St.Petersburg Vadim Denisov 812-262-0382 24,xa,mnp,mo 
2:5030/11 TDT research station St.Petersburg Maxim Tsalkin 812-292-5857 24,xa,mnp,mo 
2:5030112 Royal Portfolio of CNord St. Petersburg Roman Okunev 812-112-4948 24,xa,mo 
2:5030/14 SEN's Smile St.Petersburg Vitalii Sen 812-298-5706 24,xa,mnp,cm 
2:5030/15 Country Home St.Petersburg Andy Elkin 812-315-5246 24,xa,mo,cm 
2:5030/16 Horror St.Petersburg Sergey Troffimovsky 812-234-5575 96,xa,mo,cm, 

v32b, v42b,zyx 
2:5030/17 I-P-S St.Petersburg Sergey Ivanov 812-210-8364 24,mnp,xa 
2:5030118 SPIRE St.Petersburg Kirill Derevitsky 812-312-6558 24,xa,mnp, v42 
2:5030/19 Asy's Unicorn St. Petersburg Asy Patrysheva 812-100-1590 96,xa, v32, v42b 
2:5030/20 STI St.Petersburg Dan Toht 812-292-1625 24,xa,mnp,mo 
2:5030121 Madcap St.Petersburg llya Chemikov 812-293-8352 24,xa,v42b,mo 
2:5030/22 LB-Info St. Petersburg Nick Nemirow 812-541-8411 24,xa,cm,mnp 
2:5030124 Dust-Heap of XXI Cent. St.Petersburg Konstantin Krivitsky 812-275-8944 24,mnp,xa 
2:5030/25 Dirty Deeds St.Petersburg Nicolas Rodionov 812-271-7227 24,xa,mo 
2:5030/26 Blue Zeppelin St.Petersburg Alex Nevinsky 812-534-6118 24,xa 
2:5030/27 Second Foundation St.Petersburg Mihail Savchenko 812-275-7226 24,xa,cm,mnp 
2:5030/29 Neptun St.Petersburg llya Mikhailov 812-422-7012 96,cm,xx,v32b, 

mnp,v42b 
2:5030/30 SPUTNIK BBS St.Petersburg Leonid Avtushenko 812-234-1636 24,xx,mnp 
2:5030/31 Night Star St.Petersburg Boris Adlivankin 812-310-5417 24,xa,nmp,cIII 
2:5030/32 Inferno Power St.Petersburg Cyril Antonov 812-157-4958 24,xa 
2:5030/33 SoftScribe St.Petersburg Yuri Belyakov 812-112-9069 24,xa,cm 
2:5030/34 RTK Channel St. Petersburg Dmitry Shimin 812-104-1835 96,xa,cm, v32, v42b 
2:5030/35 Fortran-Assistance St.Petersbourg Pavel Danilov 812-184-2309 24,xa, v42b,mo 
2:5030/36 Tower St.Petersburg Alexander Tabanainen 812-248-8189 24,xa,mnp 
2:5030/37 SDV Station St.Petersburg Denis Saveljev 812-110-1672 24,xa,mnp,IIIo 
2:5030/38 Alice St.Petersburg Dmitry Vorobyov 812-219-1229 24,xa,mnp 
2:5030/39 Palantiri Station St.Petersburg Leonid Yakovlev 812-235-7847 96,xa,v32b,pep,v42b 
2:5030/41 The Gold Leaves St.Pctersburg Eugene Agapov 812-542-3072 24,xa,mnp 
2:5030/42 The MMAS&CO Line St.Petersburg Alexander Skorodumov 812-275-0127 24,xx,mo 
2:5030/43 Wings St.Petersburg Alexander Samokhvalov 812-108-5610 24,xx 
2:5030/44 Trinity St.Petersburg Sacha KovaIev 812-178-6266 24,xx,mnp,mo 
2:5030/45 Pink Elephant St.Peterburg Alexey Rukhlin 812-527-8845 24,xa,mo 
2:5030/46 Golden Domes Vladimir Vladimir Maksimov 092-227-9920 24,xa,cm 
2:5030/47 Universal Research St.Petersburg Ury Marshak 812-534-4844 24,xa,mnp,mo 
2:5030/48 Dwarvish World St.Petersburg Anton Monakhov 812-310-1183 24,xa 
2:5030/49 Technopolis Vyborg Mike Gubin 812-782-6513 24,mo,xa 
2:5030150 Grand Cascade St.Petersburg Pavel Danilov 812-428-4351 24,xa,cm,mo 
2:5030151 Diogen St.Petersburg Peter Suchkow 812-245-6108 24,xa,v42b 
2:5030152 Diamond St.Petersburg Dmitriy Chuprov 812-567-1141 24,xa,v42b,mo 
2:5030153 Eye of the Petrobank St.Petersburg Igor Buchanov 812-275-5006 24,xa,IIInp 
2:5030154 Mysterious Labyrinth St.Petersburg Platon Komendantov 812-599-8935 24,xa 
2:5030155 Nev-A BBS St.Petersburg Michael Baranovsky 812-275-7397 24,xa,mnp 
2:5030156 Exchange St.Petersburg Ivan Tambulatov 812-279-2233 96,xa,v32,v42b,clII 
2:5030157 InterCellar St.Petersburg Andry Fridman 812-239-5502 24,xa,v42b 
2:5030158 Subway St. Petersburg Stas Sivov 812-251-8461 24,xa,mnp,mo 
2:5030159 ONIX BBS St.Petersburg Vadim Davydoff 812-311-9234 24,xa,cIII 
2:5030/61 KONG ware St. Petersburg Hostas Red 812-100-6116 24,xx,mnp,mo,cm 
2:5030/62 Almond St.Petersburg Ivan Makkavejev 812-557-3196 24,xa,mo 
2:5030/63 Night Medicine St.Petersburg Vladimir Andreyev 812-235-4987 24,xa,mnp,cm 
2:5030/64 Urinform Centre St.Petersburg Mike Marchenko 812-550-3317 24,xa,v42b 
2:5030/65 Windoor St.Petersburg Valeri Palamartchouk 812-164-005& 24,xa 
2:5030/66 Crashnet Service St.Petersburg Nick Kolais 812-275-7266 24,xa,cm,mo 
2:5030/67 Megabucks Software St.Petersburg Gleb Yaltchik 812-299-9998 24,xa,IIInp,IlIo 
2:5030/68 Aurora St.Petersburg Dillla Prohorov 812-567-7131 24,xa,nmp 
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2:5031/0 North Net Archangel Oleg Kalyamin 818-001-1995 24.xa 
2:503111 Tree Factory Archangel Oleg Kalyamin 818-001-1995 24.xa 
2:5031/2 ADC Archangel Oleg Kudinov 818-007 -79-85 24.xa 
2:5031/3 Submarine Severodvinsk Oleg Laptev 818-463-2839 24.xx 
2:5031/4 Moha Mailbox Severodvinsk Alexey Mohnatkin 81t1-464-1361 24.mo.xa 
2:503115 SSA Severodvinsk Sergey Kunchukin 818-462-5394 24.xa.mo 
2:5040/0 Khabarovsk Net Khabarovsk Alex Sherbakov 421-233-6526 96.xa. v32. v42b.cm 
2:5040/1 Keypresser's Den Khabarovsk Valery Shishkov 421-234-2708 24.xa.mnp 
2:5040/4 The Gates Of Babylon Khabarovsk Alex Sherbakov 421-233-2122 24.xa.mnp.mo 
2:5040/6 Wel(C)ome Khabarovsk Dima Tkachenko 421-233-6526 96.xa. v32. v42b.cm 
2:504017 Far East WoodPecker Komsomolsk- Sergey Monin 231-004-4295 24.xa.v42b 

on-Amur 
2:5040/9 North Paradise Magadan Arkasha Pavlik 413-003-6822 24.xa.cm 
2:5040/10 Consul. Khabarovsk Dmitry Dmitriev 421-238-8176 24.xa.mnp.cm 
2:5040/11 Hot Space Khabarovsk Gennady Wexler 421-233-7036 24.xa. v42b.cm 
2:5040/12 ELM Street Khabarovsk - Toly Vysokov 421-233-1765 24.xa. v42b.mo 
2:5040113 Blue Ribbon Army Komsomolsk Basil Borchininov 231-416-3458 24.xa 
2:5040/14 Eqqman Magadan Kirill Rosugbu 413-225-3641 24.xa.mo 
2:5040/15 Fine Khabarovsk John Matvievsky 421-233-5652 24.xa.mnp 
2:5040/16 Aralia Khabarovsk Sergei Chikirov 421-233-9931 24.xa.mnp.cm 
2:504510 Vladivostok Net Vladivostok Alexey Yashin 423-226-8818 24.xa.cm 
2:5045/1 Far Post Vladivostok Konstantin Martinenko 423-226-5101 24.mo.#18 
2:5045/3 Golden Dragon Vladivostok Yury Slepenko 423-226-9540 24.xa 
2:5045/4 Art o'Vladik Vladivostok Arthur Stetsyk 423-226-6092 24.mnp.xa.mo 
2:504515 FIR & Konan Lab Blagoveshensk Roman Park 416-226-1602 24.xa.mo.mnp 
2:5045/6 BiB System Vladivostok lIya Bartkoff 423-225-5492 24.xa.mo 
2:504517 The Beatles Vladivostok Sergey Guriev 423-222-1831 24.xa.mnp 
2:504519 Bottomless Pit Vladivostok Egor Nicolaev 423-222-5802 24.xa.mo 
2:5045/10 Ghost Hall Vladivostok Alexey Yashin 423-226-8818 24.xa.cm 
2:5045/12 Dalrosso Vladivostok Dmitriy Shadrin 423-226-9293 96.xa.v32b. 

v42b.mo 
2:5045/13 Larry Laffer Vladivostok Oleg Tereguloff 423-226-6009 24.v42b.xa 
2:5047/0 Magadan Net Magadan Arkasha Pavlik 413-003-6822 24.xa.cm.mnp 
2:5047/1 Hunter Sea Magadan Kirill Rosugbu 413-005-3641 24.xa.mo 
2:5047/2 Northern Lights Magadan Boris Lcskin 413-005-7717 24.xa.mo 
2:5047/3 Gertner Magadan Olga Rusina 413-005-0358 24.xa.mo 
2:5047/4 Sokol Magadan Andrey Erofeev 413-009-2741 1200.xa.mo 
2:5047/10 North Paradise Magadan Arkasha Pavlik 413-003-6822 24.xa.cm.mnp 
2:505010 Kama river net Izhevsk Alexander Ermolacv 3412-221365 96.xa.hst.v32b. 

v42b.v23.mo 
2:5050/1 APS Software Izhevsk Dim Mironov 3412-755766 24.xa.cm.mo 
2:5050/2 Hacker Wolf System Izhevsk Alex Yudin 3412-250557 24.xx.mnp 
2:5050/3 APS Software node 2 Izhevsk Alexander Ermolaev 3412-221365 96.xa.hst.v32b. 

v42b.v23.mo 
2:5050/4 Medium System Izhevsk Larry Shevtsov 3412-785384 24.xa.mo 
2:505015 Left Pipe Izhevsk Oleg Savinov 3412-373233 96.xa.mo.v32. v42b 
2:5050/6 Tiny Software Izhcvsk Oleg Ohotnikov 3412-208365 24.xa.v42b 
2:505017 Zone Alfa Izhevsk Roma Dimov 3412-256485 24.xa.cm.mnp 
2:5050/8 Old Nick Votkinsk Nick Zhidkoff 34145-20543 24.xa.mnp 
2:5050/9 VSCraft Izhevsk Valery Sukhikh 3412-785615 24.xa.v42b 
2:5050/10 Sion Joshkar-Ola Igor Kolupaev 83621-15073 24.xa.mnp.cm 
2:5050/11 Mail Sion Joshkar-Ola Igor Kolupaev 83622-95551 96.xa.v32.v42b.mo 
2:5050/12 Queen Joshkar-Ola Olcg Garov 83621-15561 24.mnp.xa.1l10 
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2:5050120 OOP'S Simbirsk Ugeen Koshelev 8422-312823 96.xx. v32b. v42b 
2:5050121 Relax Station Simbirsk Boris Tynkov 8422-203928 24.xx.v42b 
2:5050/22 Sweet Home Simbirsk Oleg Shatunoff 8422-312264 24.xx.mnp 
2:5050/23 SoYA Simbirsk Serg Ermolaev 8422-253871 24.xa.mnp 
2:5050/24 Black Castle Simbirsk Vladimir Barmin 8422-322292 24.xa. v42b.mo 
2:5050/30 Far Jump Perm Alexey Durnev 3422-331147 96.xa.v42b 
2:5050/31 Far Jump II Perm Alexey Durnev 3422-318630 24.xa.v42b.mo 
2:5050/40 HIT! Cheboksary Vladimir Sivov 8350-212310 24.xx.mnp.cm 
2:5050/41 Savage Cheboksary Nikolay Anichkin 8352-222649 24.xa.v42b 
2:5050/42 RSS Station Cheboksary Sergey Antonov 8352-238096 24.xa.mnp.cm 
2:5050/50 Orphan's BBS Kazan Amir Shabashvili 8432-760713 24.xa.mnp 
2:5050151 Kazan NT BBS Kazan Niaz Tavabilov 8432-371621 24.xa 
2:5050/60 First Bank Vi atka Alexander Vorontsov 8332-622136 24.xa.mnp.mo 
2:5050/61 Transoft Viatka Alexey Shestakoff 8332-626610 24.xa.mnp.NO 
2:5050170 MacSoft Orenburg Valentin Petrinyak 3532-474038 24.xa.v42b 
2:5051/0 Simbirsk Net Simbirsk U geen Koshelev 8422-312813 96.xx.cm. v32b. v42b 
2:5051/1 OOP'S Simbirsk Ugeen Koshelev 8422-312813 96.xx.cm. v32b. v42b 
2:505112 Relax Station Simbirsk Boris Tynkov 8422-310320 24.xa.mo.v42b 
2:5051/3 SoYA Simbirsk Serg Ermolaev 8422-253871 24.xa.mnp 
2:5051/4 Sky Net Simbirsk Dmitry Ladygin 8422-313689 24.xx.v42b 
2:5051/5 Komiss Station Simbirsk Vladimir Komissarov 8422-326742 24.xa.v42b 
2:505510 Volga River Net Volgograd Alex Kotelnikoff 844-271-4756 24.xa.v42b 
2:5055/1 InfoDate Volgograd Alex Kotelnikoff 8442-714756 24.xa.v42b 
2:5055/2 VEA Kamyshin Yevgeny Vysokovsky 844-573-2019 96.xa. v42b.hst 
2:5055/3 MaPle Labs Volgograd Gena Plehanov 8442-433-583 24.xa.mnp 
2:5055/4 Russian Lyceum Volgogard Sergey Korolkov 8442-321-740 24.xa.mnp 
2:5055/5 Sh686 Volgograd Oleg Shagalin 8442-364-798 24.xa.mo.mnp 
2:5057/0 Samara Net Samara Andrey Semiuglov 846-232-2698 24.xa.v42b 
2:5057/1 MiniStation Samara Andrey Semiuglov 846-232-2698 24.xa.v42b 
2:505712 IntelService Samara Dmitry Rybin 846-237-2094 24.xa.mnp 
2:5057/3 Cinderella Samara Dmitry Niquiforoff 846-266-8803 24.xa 
2:5057/4 Dead Wall Samara Andrew Kusnecov 846-256-1948 24.xa.mnp 
2:5060/0 South Russia Net Taganrog Lev Semenets 86344-63702 96.xa.mo. v32b. v42b 
2:5060/1 Jessy Taganrog Lev Semenets 86344-63702 96.xa.mo. v32b. v42b 
2:506012 Yellow Submarine II Taganrog Alexander Redkozubov 86344-42641 24.xa.v42b 
2:5060/3 Mi-Soft Taganrog Mike Babakov 86344-28216 96.xu.mo.hst. 

v32b.v42b 
2:5060/4 Golden House Taganrog Anton Goldenfarb 86344-28615 24.xa.mo 
2:5060/5 LipSoft Novocherkassk Yuri Lipovsky 86352-33840 24.xa.mnp.mo 
2:5060/6 Scorpion Taganrog Vladimir Davydov 86344-28884 24.xa.mo 
2:506017 Inconcord Taganrog Willy Stingy 86344-65213 24.xa.mo 
2:5060/8 Wish You Were Here Taganrog Yuri Kurenkov 86344-42234 24.v42b.xa 
2:5060/9 SoftDesign Taganrog Andr Kravtsov 86344-69076 24.v42b.xa 
2:5060/10 GoldLand Taganrog Alexander Zolotko 86344-36988 24.xa.v42b.mo 

Figure D.68: Fido Systems in CIS, January 1993 (part 13 of 14) 
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Node System System Phone 
Number Name City Operator Number Flags 
Region 50 Russia Russia 
2:507010 EastSibNet Irkutsk Anatoly Mashanov 395-233-2457 24,xa,mnp 
2:5070/4 Esperansa Irkutsk Vladimir Dolgikh 395-233-5514 24,xa,mnp,cm 
2:507017 WinSoft Irkutsk Sergey Nikolsky 395-227-4417 24,xa,mo,# 18 
2:5070/8 Angara Bratsk Oleg Bushanov 395-313-8127 24,xa,mnp 
2:5070/10 Conchita Irkutsk Anatoly Mashanov 395-233-2457 24,xa,mnp 
2:5070/12 BrokerLand Irkutsk Denis Ushakov 395-234-8319 24,xa,cm,v42b 
2:5070/15 Laser Sib Irkutsk Dennis Opanasenko 395-233-2158 24,xa,mo,#18 
2:5070/16 Black River Blagoveschensk Andrej Litvinenko 416-224-3955 24,xa,mnp,#18 
2:508010 Middle Ural NET Ekaterinburg Serge Zhavoronkoff 343-2560347 24,xa 
2:5080/1 Ekaterinburg 1st Ekaterinburg Serge Zhavoronkoff 343-2560347 24,xa 
2:5080/2 Ural Data Ekaterinburg Alex Cooklin 343-2517184 96,xa,v32,v42b,nec 
2:5080/3 Silent Comm. Support Ekarerinburg Alex Shevkov 343-2517184 96,xa,v32,v42b 
2:5080/4 VEGA Ekaterinburg Alexander Kosov 343-2552389 96,xx,mo,Io,zyx 
2:5080/6 Camouflage Ekaterinburg Andrew Zelenin 343-2324646 1200,xa 
2:5080/8 Chief Soft Surgut Andrew Ivanov 345-6125777 24,xa,cm,mo,mnp,v42b 
2:5080/9 Tyumen BLITZ Tyumen Andrew Chemyakyn 345-2214145 24,xa,mnp 
2:5080/10 InformDesign Ekaterinburg Andrew Golovin 343-2728589 24,xa 
2:5080/12 MT Soft Ekaterinburg Mike Ipatow 343-2221493 24,xa,cm,mnp 
2:5080/14 BNPP Zarechny Vladimir Bogoryatskih 343-7721126 24,xa,mo,mnp 
2:5080/26 Lolita Ekaterinburg Serge Zhavoronkoff 343-2561396 24,xa,mo 
2:5080/27 Gummy Bears Node Ekaterinburg Die Biene Maja 343-2912112 24,xa,mo 
2:5080/28 HTMK Nizny Tagil Vladimir Kovjazin 343-5292688 24,xa,mo,mnp,v42b 
2:508015 The Fast Train I Ekaterinburg Serge Vikulov 343-2583173 24,xa,UFC 
2:508017 Canopus Ekaterinburg Vladimir Kopjov 343-2448408 24,xa,mo,mnp 
2:5080/11 Black Sobol Mail Door Ekaterinburg Dmitriy Sobolev 343-2569449 24,xa,mo 
2:5080/17 ETN Ekaterinburg Alex Evelgarten 343-2444316 24,xa,mo,mnp 
2:5080/23 Express Ekaterinburg Serge Shishkin 343-2539969 24,xa,mnp 
2:5080/24 Trend Ekaterinburg Leonid Blinov 343-2550640 24,xa,mnp 
2:5080/25 Breeze Ekaterinburg Alex Putilov 343-2575569 24,xa 
Region 50 Russia Uzbekistan 
2:508510 Turkestan Net Tashkent Alexander Steklyanov 3712-54-84-98 24,xa,v42 
2:5085/1 Onix Tashkent Alexander Steklyanov 3712-54-84-98 24,xa,v42 
2:5085/2 Finn Tashkent Pavel Heikonen 3712-56-57-97 24,xa 
2:5085/3 InKa Tashkent Vadim Zubanov 3712-68-66-60 24,xa,v42b 
2:5085/4 Holy Father Hodgent Alex Vostrikov 3792-26-55-27 24,xa,v42b 
2:508515 Hacker's Trash Tashkent Dimon Kalintsev 3712-34-76-97 24,xa 
2:509010 Enisey River Net Krasnoyarsk Roman Krasnov 391-223-5789 96,xa,zyx,v32b, 

v42b,cm,mo 
2:5090/1 Space Camp Krasnoyarsk Vladimir Grishko 391-243-3565 24,xa,v42b,mo 
2:5090/2 SYNTO On Line Krasnoyarsk Victor Budyukin 391-223-3830 96,xa,mo,zyx, 

v32b,v42b 
2:5090/3 Alice in Siberia Krasnoyarsk Ilia Dreytser -Unpublished- 24,xx,mnp,mo 
2:5090/4 Metal Gear Krasnoyarsk Vladimir Nikiforoff 391-227-2402 24,xa,mo, v42b 
2:5090/6 Egcn Station Krasnoyarsk Eugene Akulow 391-222-5935 24, v42b,xa,mo 
2:509017 David Star Krasnoyarsk Alexandr Kuzmin 391-224-2352 96,xx,v32b,v42b,mo 
2:5090/8 Night Stalker Krasnoyarsk Andrew Osadchy 391-222-3936 24,xa,III0 
2:5090/9 KrasUni Krasnoyarsk Vladimir Parfyonov 391-245-4366 24,xa 
2:5090/10 Crass Krasnoyarsk Roman Krasnov 391-223-5789 96,xa,zyx, v32b, 

v42b,cIII,mo 
2:5090/12 SibEx Krasnoyarsk Wlad Borovskikh 391-222-2363 24,xx,mo,IIInp 
2:5090/13 Dialogue Siberia Krasnoyarsk Dmitry Maryasov 391-245-3165 24,xa,mnp 
2:5090/111 Space Gate Krasnoyarsk Vladimir Grishko 391-243-0822 96,cm,mo,xa, 

v32b,v42b 

(See Figure D.70 for a legend to the symbols and abbreviations used here. Source: Fido node listing for January 8, 1993. 
(Network, (993» 

Figure D.69: Fido Systems in CIS, January 1993 (part 14 of 14) 



The following flags define special operating conditions: 
Flag Meaning 
CM Node accepts mail 24 hours a day 
MO Node does not accept human callers 
La Node accepts calls Only from Listed FidoNet addresses 
V21 CCIlT V.21 , 300 bps full duplex 
V22 CCIlT V.22 , 1200 bps full duplex 

V29 
V32 
V32b 
V33 
V34 
V42 
V42b 

NOTE: Many V.22 modems also support Bell 212A 
CCIlT V.29 , 9600 bps half duplex 
CCIlT V.32 , 9600 bps full duplex 
CCITT V.32 his, 14400 bps full duplex 
CCITT V.33 
CCITT V.34 
LAP-M error correction w/fallback to MNP 
CCITT V.42 his 

MNP Microcom Networking Protocol (MNP) error correction 
H96 Hayes V9600 
HST USR Courier HST 
H14 USR Courier HST 14.4 
H16 USR Courier HST 16.8 
MAX Microcom AXl96xx series 
PEP Packet Ensemble Protocol 
CSP Compucom Speed modem 
ZYX Zyxel series 
MN No mail compression supported 

(NOTE: Absence of MN flag means normal 
compression is supported. This is default.) 
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If no modem flag is given, Bell 212A is assumed for 1200 bps systems, CCITT V22bis is assumed for 
2400 bps systems. 
A separate modem capability flag should not be used when it can be determined by the modem flag. For 
instance, a modem flag of HST implies MNP. V32b implies V32 and V42b implies V42. MNP,hst and 
V32,v32b and V42,v42b flag pairs are unnecessary. 
The following flags indicate the types of file/update requests supported. 

Flag 
XA 
XB 
XC 
XP 
XR 
XW 
XX 

Bark WaZOO 
File Update File Update 

Requests Requests Requests Requests 
Yes Yes Yes Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 

Yes Yes No 
No Yes Yes 
Yes No No 
No Yes No 
No 
No 

Yes 
Yes 

No 
Yes 

Please note that new dialing codes are being assigned for international calls to Lithuania, Latvia, Estonia, 
and Moldova. See the note on page 618 for additional information. 

Figure D.70: Legend for Fido Nodelist 
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ISO ISO ISO lTV 
3-letter 2-leUer numeric station 
country country country call sign 
code code code prefix Country 
AFG AF 004 T6fYA Afghanistan 
ALB AL 008 ZA Albania 
DZA DZ 012 7X Algeria 
ASM AS 016 KH8 American Samoa 
AND AD 020 C3 Andorra 
AGO AO 024 D2 Angola 
ATA AQ 010 8J/KC4 .. Antarctica 
ATG AG 028 V2 Antigua 
ARG AR 032 LU Argentina 
AUS AU 036 VK Australia 
AUT AT 040 OE Austria 
BHS BS 044 C6 Bahamas 
BHR BR 048 A9 Bahrain 
BGD BD 050 S2 Bangladesh 
BRB BB 052 8P6 Barbados 
BEL BE 056 ON Belgium 
BLZ BZ 084 V3 Belize 
BEN BJ 204 TY Benin 
BMU BM 060 VP9 Bermuda 
BTN BT 064 A5 Bhutan 
BOL BO 068 CP Bolivia 
BWA BW 072 A2 Botswana 
BVT BV 074 3Y Bouvet I. 
BRA BR 076 PY Brazil 
lOT 10 086 VQ9 Chagos Arch. 
VGB VG 092 VP2V British Virgin lsI. 
BRN BN 096 V8 Brunei 
BGR BG 100 LZ Bulgaria 
BUR BU 104 XZ Burma 
BDI Bl 108 9U5 Burundi 
BYS BY 112 UC2 Byelorussian SSR 
CMR CM 120 TJ Cameroon 
CAN CA 124 VE Canada 
CTE CT 128 KHI/T3 Canton lsI. 
CPV CV 132 D4 Cape Verde 
CYM KY 136 ZF Cayman lsI. 
CAF CF 140 TN C. African Rep. 
TCD TD 148 TT Chad 
CHL CL 152 CE Chile 
CHN CN 156 BY China 
CXR CX 162 VK9X Christmas lsI. 
CCK CC 166 VK9Y Cocos Keeling 
COL CO 170 HK Colombia 
COM KM 174 D6 Comoros 

(Oredson, 1991) 

Figure 0.71: Amateur Radio Callsign Prefixes (part 1) 
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ISO ISO ISO ITU 
3-letter 2-letter numeric station 
country country country call sign 
code code code prefix Country 
COG CG 178 TN8 Congo 
COK CK 184 ZKI Cook Is!. 
CRI CR 188 TI Costa Rica 
CUB CU 192 T4/COICM Cuba 
CYP CY 196 P3/ZC4 Cyprus 
CSK CS 200 OK/OLIOM Czechoslovakia 
DNK DK 208 OZ Denmark 
DJI DJ 262 12 Djibouti 
DMA DM 212 17 Dominicana 
DOM DO 214 HI Dominican Rep. 
ATN NQ 216 Dronning Maud Land 
TMP TP 626 YB East Timor 
ECU EC 218 HC Ecuador 
EGY EG 818 SU Egypt 
SLY SV 222 YS EI Salvador 
GNQ GQ 226 3C Equatorial Guinea 
ETH ET 230 ET Ethiopia 
FRO FO 234 OY Faeroe Is!. 
FLK FK 238 VP8 Falkland Is!. 
FJI FJ 242 3D Fiji 
FIN FI 246 OF/OG/OH Finland 
FRA FR 250 F France 
GUF GF 254 FY Fr Guiana 
PYF PF 258 FO Fr Polynesia 
GAB GA 266 TR Gabon 
GMB GM 270 C5 Gambia 
DDR DD 278 Y2 .. German Democratic Rep 
DEU DE 280 DJIDKlDL Germany 
GHA GH 288 90 Ghana 
GIB GI 292 ZB2 Gibraltar 
GRC GR 300 SV Greece 
GRL GL 304 OX Greenland 
GRD GD 308 13 Grenada 
GLP GP 312 FG Guadeloupe 
GUM GU 316 KH2 Guam 
GTM GT 320 TG Guatemara 
GIN GN 324 3X Guinea 
GNB GW 624 J5 Guinea-Bissau 
GUY GY 328 8R Guyana 
HTI HT 332 HH Haiti 
HMD HM 334 VKO Heard I 
HND HN 340 HR Honduras 
HKG HK 344 VS6 Hong Kong 
HUN HU 348 HAlHG Hungary 

(Oredson, 1991) 

Figure 0.72: Amateur Radio Callsign Prefixes (part 2) 
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ISO ISO ISO lTV 
3-letter 2-letter numeric station 
country country country call sign 
code code code prefix Country 
ISL IS 352 TF Iceland 
IND IN 360 VV India 
IDN ID 360 YB Indonesia 
IRN IR 364 EP Iran 
IRQ IQ 368 YI Iraq 
IRL IE 372 EI Ireland 
ISR IL 376 4X14Z Israel 
ITA IT 380 I Italy 
CIV CI 384 TIT Ivory Coast 
JAM JM 388 6Y5 Jamaica 
JPN JP 392 J Japan 
JTN JT 396 KH3 Johnston 1. 

JOR JO 400 JY Jordan 
KHN KH 116 XV Kampuchea(Cambodia) 
KEN KE 404 5'ZJ5Y Kenya 
KIR KI 296 T3 Kiribati 
PRK KP 408 P5 D.P.R. Of Korea 
KOR KR 410 HLlHM Rep. Of Korea 
KWT KW 414 9K Kuwait 
LAO LA 418 XW Laos 
LBN LB 422 OD Lebanon 
LSO LS 426 7P Lesotho 
LBR LR 430 EL Liberia 
LBY LY 434 5A Libya 
LIE LI 438 HElHBO Liechtenstein 
LUX LU 442 LX Luxembourg 
MAC MO 446 XX9 Macau 
MDG MG 450 5R8 Madagascar 
MWI MW 454 7Q Malawi 
MYS MY 458 9M Malaysia 
MDV MV 462 8Q Maldives 
MLI ML 466 TZ Mali 
MLT MT 470 9H Malta 
MTQ MQ 474 FM Martinique 
MRT MR 478 5T Mauritania 
MUS MU 480 3B8 Mauritius 
MEX MX 484 XElXF/4A Mexico 
MID MI 488 KH4 Midway 
MCO MC 492 3A Monaco 
MNG MN 496 JT Mongolia 
MSR MS 500 VP2M Montserrat 
MAR MA 504 CN Morocco 
MOZ MZ 508 C9 Mozambique 
NAM NA 516 ZS3 Namibia 

(Oredson, 1991) 

Figure D.73: Amateur Radio Callsign Prefixes (part 3) 
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ISO ISO ISO lTV 
3-letter 2-letter numeric station 
country country country call sign 
code code code prefix Country 
NRU NR 520 C2 Nauru 
NPL NP 524 9N Nepal 
NLD NL 528 PA Netherland 
ANT AN 532 P4 Neth. Antilles 
NTZ NT 536 8Z4 Neutral Zone 
NCL NC 540 FK New Caledonia 
NZL NZ 554 ZLIZM New Zealand 
NIC NI 558 YN Nicaragua 
NER NE 562 5U Niger 
NGA NG 566 5N Nigeria 
NIU NU 570 ZK2 Niue 
NFK NF 574 VK9N Norfolk I 
NOR NO 578 LA Norway 
OMN OM 512 A4 Oman 
PCI PC 582 KHO ... MarianalPacific lsI. 
PAK PK 586 AP Pakistan 
PAN PA 590 HP Panama 
PNG PG 598 P2 Papua New Guinea 
PRY PY 600 ZP Paraguay 
PER PE 604 OA Peru 
PHL PH 608 DUIDX Philippines 
PCN PN 612 VR6 Pitcairn I 
POL PL 616 SP/SQ Poland 
PRT PT 620 CT/CS Portugal 
PRI PR 630 KP4 Puerto Rico 
QAT QA 634 A7 Qatar 
REU RE 638 FR Reunion 
ROM RO 642 YO Romania 
RWA RW 646 9X Rwanda 
SHN SH 654 ZD7 St.Helena 
KNA KN 658 VP2K1VP2E St.Kitts-Anguilla 
LCA LC 662 J6 St.Lucia 
SPM PM 666 FP St.PierrelMiquelon 
VCT VC 670 J8 St. Vincen tlGrenadines 
WSM WS 882 5W Samoa 
SMR SM 674 171M I San Marino 
STP ST 678 S9 Sao Tome and Principe 
SAU SA 682 HZl7Z Saudi Arabia 
SEN SN 686 6W Senegal 
SYC SC 690 S7 Seychelles 
SLE SL 694 9L Sierra Leone 
SGP SG 702 9V Singapore 
SLB SB 090 H4 Solomon lsI. 
SOM SO 706 T5/60 Somalia 

(Oredson. 1991) 

Figure D.74: Amateur Radio Callsign Prefixes (part 4) 
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ISO ISO ISO ITU 
3·letter 2·letter numeric station 
country country country call sign 
code code code prefix Country 
ZAF ZA 710 ZSIZR South Africa 
ESP ES 724 EA Spain 
LKA LK 144 4S7 Sri Lanka 
SON SO 736 ST Sudan 
SUR SR 740 PZ Suriname 
SJM SJ 744 JXlJW Svalbard/Jan Mayen 
SWZ SZ 748 306 Swaziland 
SWE SE 752 SM/SLISK Sweden 
CHE CH 756 HB Switzerland 
SYR SY 760 YK Syria 
TWN TW 158 BV Taiwan 
12A 12 834 5H Tanzania 
THA TH 764 HS Thailand 
TGO TG 768 5V Togo 
TKL TK 722 ZM7 Tokelau 
TON TO 776 A35 Tonga 
TIO TI 780 9Y Trinidad and Tobago 
TUN TN 788 3V Tunisia 
TUR TR 792 TA Turkey 
TCA TC 796 VP5 Turks and Caicos lsI. 
TUV TV 798 1'2 Tuvalu 
UGA UG 800 5X Uganda 
UKR UA 804 UB5 Ukrainian SSR 
ARE AE 784 A6 United Arab Emirates 
GBR GB 826 G United Kingdom 
USA US 840 W/KIN United States of America 
PUS PU 849 KHI,5 .. US Miscellaneous Pac lsI. 
VIR VI 850 KP2 US Virgin lsI. 
HVO HV 854 XTI Upper Volta 
URY UY 858 CX Uruguay 
SUN SU 810 UA ... U.S.S.R. 
VUT VU 548 YJ Vanuatu 
VAT VA 336 HV Vatican City 
VEN VE 862 YV Venezuela 
VNM VN 704 3W/xV Vietnam 
WAK WK 872 KH9 Wake I 
WLF WF 876 FW Wallis and Futuna lsI. 
ESH EH 732 SO Western Sahara 
YEM YE 886 4W Yemen 
YMO YO 720 70 P.O.R. of Yemen 
YUG YU 890 YUIYT Yugoslavia 
ZAR ZR 180 9Q Zaire 
2MB ZM 894 9J Zambia 
ZWE ZW 716 Z2 Zimbabwe 

(Oredson, 1991) 

Figure D.75: Amateur Radio Callsign Prefixes (part 5) 
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Appendix E 

General Telecommunications Reference Tables 

This appendix contains tables which are used in the worldwide telecommunications networks. While 
reasonable efforts have been made to determine the accuracy and completeness of these tables, it is quite 
likely that there are typographical errors, errors of omission, and factual errors. Any user of these tables is 
cautioned to use discretion and verify any critical information independently. Sources for a\1 information 
in these tables are given in the accompanying text. 

E.l ISO Country Codes 

International Organization for Standardization (ISO) Standard ISO 3166 specifies country codes which 
are used in many telecommunications settings. In mid-1992, this standard was updated to include the 
former Soviet republics. Figures E.2 through E.7 are taken from ISO 3166 and the ISO registration letters. 

American National Standards Institute (ANSI) Standard Z39.27 is the U.S. version of ISO 3166. 
ISO 3166 country codes are occasiona\1y referred to via the ANSI number, although this is technica\1y 
incomplete, as it is not regularly updated. 

E.2 FIPS Country Codes 

A US Federal Information Processing Standard (FIPS 10-3) specifies country names which are used 
in some environments. The FIPS 10-3 codes (as of 1/3/92) for the former Soviet Republics are given in 
Figure E.9. 
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E.3 Soviet Direct Dial Telephone Codes 

The international telephone numbering plan (set out by the CCITT) delegates authority for STD (sub
scriber trunk dialing) codes' to the individual telecommunications authorities in each country. Figures E. IO 
through E.14 list a subset of the city codes from numbering zone 7, which is the area of the former Soviet 
Union. 

The zones are as follows: 

Zone Geographic Area 
I North America 
2 Africa 
3 Europe 
4 Europe 
5 South America 
6 South Pacific (eastern portion) 
7 Soviet Union (and now including separate republics) 
8 Southeast Asia, South Pacific (western portion) 
9 Middle East, western portion of Asia 

If an asterisk designator appears at end of any line, then for 5 or 6 digit numbers, add 22 before a 5 
digit number or 2 before a 6 digit phone number. Otherwise, add 00 or 0 respectively. 

Spellings of place names is complicated by various spellings for given places, often due to spelling 
within the language group of that place, or due to varying spellings applied in translation. The place names 
listed were ones that would be most familiar or plausible. In some cases, a listing in an English-language 
directory was accepted as a suitable spelling. There are a few entries which indicate differences used in 
spelling domestically and internationally. 

The information in these tables was compiled on October 31, 1992. However, in January, 1993, the 
ITU announced that four additional direct dial country codes had been assigned to former Soviet republics. 
(Leibold, 1993) 

Lithuania 370 
Latvia 371 
Estonia 372 
Moldova 373 

Readers trying to dial these four republics should verify that the country code for the Soviet Union 
(7) followed by the STD has not been replaced or modified by these new country codes.2 

'In the United States and Canada, these are known as area codes 
2Note that 37 was the country code used for East Germany before German reunification; 37 is now out 

of service and country code 49 now covers all of Germany. Thus, new three-digit country codes of the 
form 37x have become available for assignment. 
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Abbreviation Expansion 
CSDS circuit switched data service 
PSDS packet switched data service 
PSTN packet switched telecommunications (perhaps telephone) network 
PSN packet switching network 
PSPDN packet switched public data network 
CSPDN circuit switched public data network 
FAX facsimile 

Figure E.l: Abbreviations used in DNIC listing 

E.4 Data Network Identification Code listings 

Figures E.15 through E.23 were prepared from information provided by the member countries of the 
UN in accordance with CCITI Recommendation X.121. This list is accurate as of October, 1992. 

To save typing, some names of some networks (such as "packet switched data service") have been 
replaced with with an acronym (in this case, "PSDS"). Acronyms are given in Figure E.I. 

The country names in the DNIC listing from the CCITI are in French. In many cases, English has 
been substituted. However, the order is preserved for French alphabetization to better serve updating of 
this list. 

In some cases, "Note:" is included. These are not part of the official DNIC list, but are observations 
by the author. Typically they come from noticing that a country or a DNIC has disappeared from the list. 

E.5 Telex, Telephone, and Internet Codes 

Figures E.24 through E.32 give Telex dialing and answerback codes, telephone dialing codes, and 
Internet domains for many countries. These figures were taken from several sources, including RFCI3943, 
the current running domain name system (DNS), the ISO list of country codes, International Standard ISO 
3166, and other correspondents. 

This list includes a notation on whether or not a particular domain has actually been registered in the 
domain name system. Lack of registration of a domain does not indicate whether or not a country has 
Internet connectivity. Neither the BITNET or the UUCP networks have been registered in the domain 
name system4, so countries which have only BITNET or UUCP links will not show here. Similarly, the 
presence of a domain name system entry for a country does not indicate a live TCP/IP connection; several 
entries have mail exchange (MX)5 records only. This information is accurate as of January 16, 1993. 

3RFCs are available via anonymous ftp from Internet site NIC.DDN.MIL. 
4Despite the common use of node.BITNET and node.UUCP names, these are not currently entered in 

the DNS. It is likely that .BITNET names will be in the near future. 
SAn MX record is a pointer which indicates where electronic mail to a DNS address should be forwarded; 

the pointed-to system is then responsible for delivering the mail by some local method. This is common 
not only in lesser-developed countries (such as Cuba), but in large corporations which use a mail gateway 
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E.6 ISO Standards related to non-Latin character sets 

Figures E.33 and E.34 list ISO standards, draft standards, and ongoing proposals in the area of multi
national character sets, orthographic coding, fonts, and keyboards. 

to accept and internally deliver mail to and from the Internet. 



621 

Alphanumeric Alphanumeric 
Country 2 character 3 character Numeric 
Afghanistan AF AFG 004 
Albania AL ALB 008 
Algeria DZ DZA 012 
American Samoa AS ASM 016 
Andorra AD AND 020 
Angola AO AGO 024 
Anguilla AI AlA 660 
Antarctica AQ ATA 010 
Antigua and Barbuda AG ATG 028 
Argentina AR ARG 032 
Armenia AM ARM 051 
Aruba AW ABW 533 
Australia AU AUS 036 
Austria AT AUT 040 
Azerbaijan AZ AZE 031 
Bahamas BS BHS 044 
Bahrain BH BHR 048 
Bangladesh BD BGD 050 
Barbados BB BRB 052 
Belarus BY BLR 112 
Belgium BE BEL 056 
Belize BZ BLZ 084 
Benin BJ BEN 204 
Bermuda BM BMU 060 
Bhutan BT BTN 064 
Bolivia BO BOL 068 
Bosnia Hercegovina BA BIH 
Botswana BW BWA 072 
Bouvet Island BV BVT 074 
Brazil BR BRA 076 
British Indian Ocean Territory 10 lOT 086 
Brunei Darussalam BN BRN 096 
Bulgaria BG BGR 100 
Burkina Faso BF BFA 854 
Burundi BI BDI 108 
Byelorussian SSR BY BYS 112 
Cambodia KH KHM 116 
Cameroon CM CMR 120 
Canada CA CAN 124 
Cape Verde CV CPV 132 
Cayman Islands KY CYM 136 
Central African Republic CF CAF 140 
Chad TD TCD 148 
Chile CL CHL 152 

Figure E.2: ISO 3166 Country Codes (part 1) 
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Alphanumeric Alphanumeric 
Country 2 character 3 character Numeric 
China CN CHN 156 
Christmas Island CX CXR 162 
Cocos (Keeling) Islands CC CCK 166 
Colombia CO COL 170 
Comoros KM COM 174 
Congo CG COG 178 
Cook Islands CK COK 184 
Costa Rica CR CRI 188 
Cote D'lvoire CI CIV 384 
Croatia (local name: Hrvatska) HR HRV 
Cuba CU CUB 192 
Cyprus CY CYP 196 
Czechoslovakia CS CSK 200 
Denmark DK DNK 208 
Djibouti DJ DJI 262 
Dominica DM DMA 212 
Dominican Republic DO DOM 214 
East Timor TP TMP 626 
Ecuador EC ECU 218 
Egypt EG EGY 818 
El Salvador SV SLY 222 
Equatorial Guinea GQ GNQ 226 
Estonia EE EST 233 
Ethiopia ET ETH 230 
Falkland Islands (Malvinas) FK FLK 238 
Faroe Islands FO FRO 234 
Fiji FJ FJI 242 
Finland FI FIN 246 
France FR FRA 250 
French Guiana GF GUF 254 
French Polynesia PF PYF 258 
French Southern Territories TF ATF 260 
Gabon GA GAB 266 
Gambia GM GMB 270 
Georgia GE GEO 268 
Germany DE DEU 276 
Ghana GH GHA 288 
Gibraltar GI GIB 292 
Greece GR GRC 300 
Greenland GL GRL 304 
Grenada GD GRD 308 
Guadeloupe GP GLP 312 
Guam GU GUM 316 
Guatemala GT GTM 320 
Guinea GN GIN 324 

Figure E.3: ISO 3166 Country Codes (part 2) 
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Alphanumeric Alphanumeric 
Country 2 character 3 character Numeric 
Guinea-Bissau GW GNB 624 
Guyana GY GUY 328 
Haiti HT HTI 332 
Heard and Mc Donald Islands HM HMD 334 
Honduras HN HND 340 
Hong Kong HK HKG 344 
Hungary HU HUN 348 
Iceland IS ISL 352 
India IN IND 356 
Indonesia ID IDN 360 
Iran (Islamic Republic of) IR IRN 364 
Iraq IQ IRQ 368 
Ireland IE IRL 372 
Israel IL ISR 376 
Italy IT ITA 380 
Jamaica JM JAM 388 
Japan JP JPN 392 
Jordan JO JOR 400 
Kazakhstan KZ KAZ 398 
Kenya KE KEN 404 
Kiribati KI KIR 296 
Korea, Democratic People's Republic of KP PRK 408 
Korea, Republic of KR KOR 410 
Kuwait KW KWT 414 
Kyrgyzstan KG KGZ 417 
Lao People's Democratic Republic LA LAO 418 
Latvia LV LVA 428 
Lebanon LB LBN 422 
Lesotho LS LSO 426 
Liberia LR LBR 430 
Libyan Arab Jamahiriya LY LBY 434 
Liechtenstein LI LIE 438 
Lithuania LT LTU 440 
Luxembourg LU LUX 442 
Macau MO MAC 446 
Madagascar MG MDG 450 
Malawi MW MWI 454 
Malaysia MY MYS 458 
Maldives MV MDV 462 
Mali ML MLI 466 
Malta MT MLT 470 
Marshall Islands MH MHL 584 
Martinique MQ MTQ 474 
Mauritania MR MRT 478 
Mauritius MU MUS 480 

Figure E.4: ISO 3166 Country Codes (part 3) 
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Alphanumeric Alphanumeric 
Country 2 character 3 character Numeric 
Mexico MX MEX 484 
Micronesia FM FSM 583 
Moldova, Republic of MD MDA 498 
Monaco MC MCO 492 
Mongolia MN MNG 496 
Montserrat MS MSR 500 
Morocco MA MAR 504 
Mozambique MZ MOZ 508 
Myanmar MM MMR 104 
Namibia NA NAM 516 
Nauru NR NRU 520 
Nepal NP NPL 524 
Netherlands NL NLD 528 
Netherlands Antilles AN ANT 532 
Neutral Zone NT NTZ 536 
New Caledonia NC NCL 540 
New Zealand NZ NZL 554 
Nicaragua NI NIC 558 
Niger NE NER 562 
Nigeria NG NGA 566 
Niue NU NIU 570 
Norfolk Island NF NFK 574 
Northern Mariana Islands MP MNP 580 
Norway NO NOR 578 
Oman OM OMN 512 
Pakistan PK PAK 586 
Palau PW PLW 585 
Panama PA PAN 590 
Papua New Guinea PG PNG 598 
Paraguay PY PRY 600 
Peru PE PER 604 
Philippines PH PHL 608 
Pitcairn PN PCN 612 
Poland PL POL 616 
Portugal PT PRT 620 
Puerto Rico PR PRI 630 
Qatar QA QAT 634 
Reunion RE REU 638 
Romania RO ROM 642 
Russian Federation RU RUS 643 
Rwanda RW RWA 646 
Saint Kitts and Nevis KN KNA 659 
Saint Lucia LC LCA 662 
Saint Vincent and the Grenadines VC VCT 670 
Samoa WS WSM 882 

Figure E.5: ISO 3166 Country Codes (part 4) 
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Alphanumeric Alphanumeric 
Country 2 character 3 character Numeric 
San Marino SM SMR 674 
Sao Tome and Principe ST STP 678 
Saudi Arabia SA SAU 682 
Senegal SN SEN 686 
Seychelles SC SYC 690 
Sierra Leone SL SLE 694 
Singapore SG SGP 702 
Slovenia SI SVN 
Solomon Islands SB SLB 090 
Somalia SO SOM 706 
South Africa ZA ZAF 710 
Spain ES ESP 724 
Sri Lanka LK LKA 144 
St. Helena SH SHN 654 
St. Pierre and Mique10n PM SPM 666 
Sudan SO SON 736 
Suriname SR SUR 740 
Svalbard and Jan Mayen Islands SJ SJM 744 
Swaziland SZ SWZ 748 
Sweden SE SWE 752 
Switzerland CH CHE 756 
Syrian Arab Republic SY SYR 760 
Taiwan, Province of China TW TWN 158 
Tajikistan TJ TJK 762 
Tanzania, United Republic of TZ TZA 834 
Thailand TH THA 764 
Togo TG TGO 768 
Tokelau TK TKL 772 
Tonga TO TON 776 
Trinidad and Tobago IT ITO 780 
Tunisia TN TUN 788 
Turkey TR TUR 792 
Turkmenistan TM TKM 795 
Turks and Caicos Islands TC TCA 796 
Tuvalu TV TUV 798 
Uganda UG UGA 800 
Ukrainian SSR UA UKR 804 
United Arab Emirates AE ARE 784 
United Kingdom GB GBR 826 
United States US USA 840 
United States Minor Outlying Islands UM UMI 581 
Uruguay UY URY 858 
USSR SU SUN 810 
Uzbekistan UZ UZB 860 
Vanuatu VU VUT 548 

Figure E.6: ISO 3166 Country Codes (part 5) 



Alphanumeric Alphanumeric 
Country 2 character 3 character Numeric 
Vatican City State (Holy See) VA VAT 336 
Venezuela VE VEN 862 
Viet Nam VN VNM 704 
Virgin Islands (British) VO VOB 092 
Virgin Islands (U.S.) VI VIR 850 
Wallis and Futuna Islands WF WLF 876 
Western Sahara EH ESH 732 
Yemen, Republic of YE YEM 887 
Yugoslavia YU YUO 890 
Zaire ZR ZAR 180 
Zambia ZM 2MB 894 
Zimbabwe ZW ZWE 716 

Note: This lIst IS current as of January, 1993. Last ISO regIstration letter applIed was May 26, 1992. 
The phone numbers for the IS03166 maintenance agency are: +493026010 (DIN Switchboard) and 
+49302601l231 (DIN FAX). 

Figure E.7: ISO 3166 Country Codes (part 6) 
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Alphanumeric Alphanumeric 
Country 2 character 3 character Numeric 
Armenia AM ARM 051 
Azerbaijan AZ AZE 031 
Belarus BY BLR 112 
Estonia EE EST 233 
Georgia GE GEO 268 
Kazakhstan KZ KAZ 398 
Kyrgyzstan KG KGZ 417 
Latvia LV LVA 428 
Lithuania LT LTU 440 
Moldova, Republic of MD MDA 498 
Russian Federation RU RUS 643 
Tajikistan TJ TJK 762 
Turkmenistan TM TKM 795 
Ukrainian SSR UA UKR 804 
Uzbekistan UZ UZB 860 
USSR SU SUN 810 

Figure E.8: ISO 3166 Country Codes, former USSR only 
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Country Name FIPS Country Code 
USSR (now obsolete) UR 
Armenia AM 
Azerbaijan AZ 
Belarus BO 
Estonia EN 
Georgia GG 
Kazakhstan KZ 
Kyrgyzstan KG 
Latvia LG 
Lithuania LH 
Moldova, Republic of MD 
Russian Federation RS 
Tajikistan TI 
Turkmenistan TX 
Ukrainian SSR UP 
Uzbekistan UZ 

(Source: (Technology, 1992» 

Figure E.9: FIPS 10-3 Country Codes, Former USSR only 
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Country Subscriber Trunk 
Code Dialing Code City/Republic 
+7 011 Kaliningrad, Russia * 
+7 012 Lithuania 
+7 012 10 Birstonas, Lithuania 
+7 012 14 Shauliai, Lithuania 
+7 0122 Vilnius, Lithuania 
+7 01220 Birzai, Lithuania 
+7 01228 Raseinia, Lithuania 
+7 01229 Ignalina, Lithuania 
+7 01230 Moletai, Lithuania 
+7 01235 Alytus, Lithuania 
+7 01236 Palanga, Lithuania 
+7 01238 Trakai, Lithuania 
+7 01239 Utena, Lithuania 
+7 01243 Marijampole, Lithuania 
+7 01251 Anyksciai, Lithuania 
+7 01257 Kedainiai, Lithuania 
+7 01259 Nida, Lithuania 
+7 01261 Klaipeda, Lithuania 
+7 01268 Lazdijai, Lithuania 
+7 0127 Kaunas, Lithuania 
+7 01270 Zarasai, Lithuania 
+7 01293 Mazeikiai, Lithuania 
+7 01294 Telsiai, Lithuania 
+7 013 Latvia 
+7 013 2 Riga, Latvia * 
+7 013 2 Sigulda, Latvia 
+7 01332 Talsi, Latvia 
+7 01333 Kuldiga, Latvia 
+7 013 34 Liepaya. Latvia 
+7 01336 Ventspils, Latvia 
+7 01338 Saldus. Latvia 
+7 013 39 Bauska, Latvia 
+7 01341 Cesis. Latvia 
+7 01342 Valmiera, Latvia 
+7 01343 Ainazi. Latvia 
+7 013 46 Rezekne, Latvia 
+7 013 52 Jekabpils, Latvia 
+7 013 54 Daugavpils, Latvia 
+7 01356 Kraslava, Latvia 
+7 01362 Jurmala. Latvia 
+7 014 Estonia 
+7 014 2 Tallinn, Estonia * 
+7 01434 Tartu, Estonia 
+7 01444 Parnu. Estonia 

Figure E.t 0: Zone 7 STD Codes (part 1) 
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Country Subscriber Trunk 
Code Dialing Code City/Republic 
+7 015 Grodno * 
+7 016 Brest, Belarus * 
+7 017 Minsk, Belarus * 
+7 021 Vitebsk, Belarus * 
+7 022 Mogilev, Belarus * 
+7 023 Gomel, Belarus * 
+7 031 Uzhgorod, Ukraine? 
+7 032 Lvov, Ukraine * 
+7 033 Lutsk, Ukraine? 
+7 034 Ivano-Frankovsk, Ukraine * 
+7 036 Rovno, Ukraine * 
+7 037 Chernovtsi, Ukraine * 
+7 038 Khmelnitskiy, Ukraine * 
+7 041 Zhitomir, Ukraine 
+7 042 Kishinev, Moldova * 
+7 04231 Beltsy, Moldova 
+7 04232 Bandery, Moldova 
+7 04233 Tiraspol, Moldova 
+7 043 Vinnitsa, Ukraine * 
+7 044 Kiev, Ukraine * 
+7 046 Chernigov, Ukraine * 
+7 047 Cherkassi, Ukraine * 
+7 04735 Korsun-Schevchenkovski, Ukraine 
+7 048 Odessa, Ukraine * 
+7 04849 Be1gorod-Dnestrovskij, Ukraine 
+7 051 Nikolaev, Ukraine * 
+7 052 Kirovograd, Ukraine? 
+7 053 Poltava, Ukraine * 
+7 054 Sumi, Ukraine? 
+7 055 Kherson, Ukraine * 
+7 056 Dnepropetrovsk, Ukraine * 
+7 0564 Krivoy Rog, Ukraine 
+7 057 Kharkov, Ukraine * 
+7 060 Yalta, Ukraine 
+7 061 Zaporozhje, Ukraine * 
+7 062 Donetsk, Ukraine * 
+7 0629 Mariupol, Ukraine 
+7 064 Lugansk, Ukraine * 
+7 065 Simferopol, Ukraine * 
+7 0654 Yalta, Ukraine 
+7 06554 Bakhchisarai, Ukraine 
+7 071 Kursk, Russia * 
+7 072 Be1gorod, Russia * 
+7 073 Voronezh, Russia * 
+7 074 Lipetsk, Russia? 

Figure E.ll: Zone 7 STD Codes (part 2) 
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Country Subscriber Trunk 
Code Dialing Code City/Republic 
+7 075 Tambov, Russia 
+7 081 Smolensk, Russia 
+7 082 Tver, Russia? * 
+7 083 Bryansk, Russia * 
+7 084 Kaluga, Russia * 
+7 085 Yaroslavl, Russia * 
+7 08535 Pereslavl-Zalessky, Russia 
+7 08536 Rostov, Russia 
+7 086 Orel, Russia 
+7 087 Tula, Russia * 
+7 091 Ryazan, Russia 
+7 092 Vladimir, Russia * 
+7 09231 Suzdal, Russia 
+7 093 Ivanovo, Russia * 
+7 094 Kostroma, Russia? * 
+7 095 Moscow (Moskva), Russia 
+7 (treated as a republic because of size) 
+7 096 Moscow (Moskva), Russia cellular mobile 
+7 301 Ulan-Ude, Russia * 
+7 302 Chita, Russia 
+7 311 Uralsk, Kazakhstan * 
+7 312 Guryev, Kazakhstan * 
+7 314 Kustanai, Kazakhstan * 
+7 316 Kokchetav, Kazakhstan * 
+7 317 Tsilinograd, Kazakhstan? 
+7 321 Karaganda, Kazakhstan 
+7 322 Semipalatinsk, Kazakhstan * 
+7 323 Ust-Kamenogorsk, Kazakhstan * 
+7 325 Chimkent, Kazakhstan * 
+7 326 Dzhambul, Kazakhstan * 
+7 327 Alma-Ata, Kazakhstan * 
+7 331 Bishkek, Kyrgyzstan * 
+7 331 Frunze, Kyrgyzstan * 
+7 332 Osh, Kyrgyzstan * 
+7 337 Dushanbe, Tajikistan * 
+7 33738 Nurek, Tajikistan 
+7 33744 Kurgan-Tube, Tajikistan 
+7 341 Izhevsk, Russia * 
+7 342 Perm, Russia * 
+7 343 Sverdlovsk, Russia * 
+7 345 Tyumen, Russia * 
+7 347 Ufa, Russia * 
+7 351 Chelyabinsk, Russia 
+7 351 37 Magnitogorsk, Russia 
+7 352 Kurgan, Russia * 

Figure E.12: Zone 7 STD Codes (part 3) 
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Country Subscriber Trunk 
Code Dialing Code CitylRepublic 
+7 353 Orenburg. Russia 
+7 360 Tashauz. Turkmenistan * 
+7 361 Nukus. Uzbekistan * 
+7 363 Ashkhabad. Turkmenistan * 
+7 365 Bukhara. Uzbekistan 
+7 366 Samarkand. Uzbekistan * 
+7 367 Gulistan. Uzbekistan? * 
+7 369 Namangan. Uzbekistan * 
+7 370 Mary. Turkmenistan * 
+7 371 Tashkent. Uzbekistan * 
+7 372 Dzhizak. Uzbekistan? 
+7 373 Fergana. Uzbekistan * 
+7 374 Andizhan. Uzbekistan * 
+7 375 Karshi. Uzbekistan * 
+7 376 Termez. Uzbekistan? (near Turkmenistan border) 
+7 377 Dushanbe. Tadzhikstan 
+7 381 Omsk. Russia * 
+7 382 Tomsk. Russia 
+7 383 Novosibirsk. Russia * 
+7 384 Kemerovo. Russia * 
+7 385 Barnaul. Russia * 
+7 391 Krasnoyarsk. Russia * 
+7 395 Irkutsk. Russia * 
+7 411 Yakutsk. Russia * 
+7 413 Magadan. Russia 
+7 415 Petropavlovsk-Kamchatski. Russia 
+7 416 Blagoveschensk. Russia * 
+7 421 Khabarovsk. Russia 
+7 423 Vladivostok. Russia 
+7 424 Juzhno-Sakhalinsk. Russia? 
+7 501 Sovintel system in Moscow 
+7 811 Pskov. Russia * 
+7 812 St Petersburg. Russia (formerly Leningrad) 
+7 814 Petrozavodsk. Russia 
+7 815 Murmansk. Russia * 
+7 816 Novgorod. Russia 
+7 817 Vologda. Russia * 
+7 818 Arkhangelsk. Russia 
+7 821 Siktivkar. Russia? * 
+7 831 Nizhnii Novgorod. Gorky. Russia * 
+7 833 Kirov. Russia 
+7 834 Saransk. Russia 
+7 835 Cheboksari. Russia 
+7 836 Ioshkar-Ola. Russia? 
+7 841 Penza. Russia * 

Figure E. 13: Zone 7 STD Codes (part 4) 
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Country Subscriber Trunk 
Code Dialing Code City/Republic 
+7 842 Ulyanovsk, Russia 
+7 843 Kazan, Russia * 
+7 8439 Naberevnye Chelny, Russia 
+7 844 Volgograd, Russia * 
+7 845 Saratov, Russia * 
+7 846 Kuibishev, Russia * 
+7 846 Samara, Russia * 
+7 847 Elista, Russia? 
+7 848 Tolyatti, Russia 
+7 851 Astrakhan, Russia * 
+7 855 Naberzhnye Che1ny, Russia 
+7 861 Krasnodar, Russia * 
+7 861 34 Novorossijsk, Russia 
+7 862 Sochi, Russia * 
+7 863 Rostov-na-Donu, Russia * 
+7 86344 Taganrog, Russia 
+7 86352 Novocherkassk, Russia 
+7 865 Stavropol, Russia * 
+7 86531 Mineralnye Vody, Russia 
+7 86537 Kislovodsk, Russia 
+7 866 Nalchik, Russia 
+7 867 Vladikavkaz, Russia * 
+7 871 Groznii, Russia * 
+7 872 Makhachkala, Russia 
+7 874 Andizhan, Uzbekistan * 
+7 879 Pyatigorsk, Russia 
+7 881 Sukhumi, Georgia * 
+7 882 Batumi, Georgia 
+7 883 Tbilisi, Georgia * 
+7 88331 Kutaisi, Georgia 
+7 885 Erevan, Armenia 
+7 892 Baku, Azerbaijan * 
+7 89264 Sumgait, Azerbaijan 
+7 895 Gyandzha, Azerbaijan * 

(Note: Please see the note on page 618 regarding calls to Lithuania, Latvia, Estonia, and Moldova before 
using this list.) 

Figure E.14: Zone 7 STD Codes (part 5) 
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UN Country 
Name DNIC Network Description 
Allemagne 2622 Circuit Switched Data Service (CSDS) 
(Germany) 2624 Packet Switched Data Service (PSDS) 

2625 Satellite Services 
2627 Teletex 

Antigua 3443 Antigua Packet Switched Service 

Argentina 7222 ARPAC (ENTEL) 

Australia 5052 Austpac Packet Switching Network 
5053 OTC Data Access 
5054 Australian Teletex Network 
5057 Australian Private Networks 

Austria 2321 Circuit switched data service (CSDS) 300 bps 
2322 Packet switched data service (DATEX-P) 
2323 Teletex Service 
2324 CSDS 2400 bps (DATEX-L2400) 
2325 CSDS 4800 bps (DATEX-L4800) 
2326 CSDS 9600 bps (DATEX-L9600) 
2327 (unassigned) 
2328 (unassigned) 
2329 PSDS of Radio Austria (RADAUS) 

Bahrain 4263 Bahrain Telecommunications Company PSDS 

Barbados 3423 International Data Base Access Service 

Belgium 2062 PSDS 
2063 Facsimile network 
2068 Telex network 
2069 telephone network 

Bermuda 3503 Cable and wireless Packet Switched Node PSDS 

Brazil 7240 International Packet Switching Data Communication 
Service (INTERDATA) 

Cameroon 6242 CAMPAC 

Figure E.15: CCITT Data Network Identification Codes (part 1) 
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UN Country 
Name DNIC Network Description 
Canada 3020 Telecom Canada Datapak Network 

3021 Telecom Canada PSTN Access 
3022 (unassigned) 
3023 (unassigned) 
3024 Teleglobe Canada CSDS (Globedat-C) 
3025 Teleglobe Canada PSDS (Globedat-P) 
3026 Fas*Pac 
3027 CNCP Broadband Exchange 
3028 CNCP PSPDN 
3029 CNCP CSPDN 
3038 POSTpac X.25 PSDN 
3039 ANIKOM 200 

Cayman lsi 3463 Cable and Wireless Packet Switching Node 

Chile 7300 Red publica de transmision de datos (ENTEL) 

China 4602 Public Packet Switched Data Network 

Cyprus 2802 CYTAPAC - PSDN, subscribers with direct access 
2807 CYTAPAC - PSDN, subscribers with access via PSTN - X.32 
2808 CYTAPAC - PSDN, subscribers with access via telex 
2809 CYTAPAC - PSDN, subscribers with access via PSTN - X.28 

Costa Rica 7120 Servicio publico de transmission de datos con 
conmutacion de paquetes (RACSA-DATOS) 

7122 RACSAPAC - Abonados conectados directamente a la red 
7128 RACSAPAC Interfuncionamiento con redes telex 
7129 RACSAPAC Interfuncionamiento con red telefonica 

Cuba 3680 Servicios de informacion por conmutacion de 
paquetes del IDICT 

Denmark 2381 Datex (Circuit Switched Network) 
2382 Datapak PSDS 
2383 Datapak PSDS 

Dominicana 3706 All America Cables and Radio Inc. 

Espagne 2141 Nodo internacional de datos 
(Spain) 2145 Red IBERPAC 

Fiji 5420 FIJPAK 

Figure E.16: CCITT Data Network Identification Codes (part 2) 
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UN Country 
Name DNIC Network Description 
Finland 2441 DATEX (CSDN) of Telecom Finland 

2442 DATAPAK PSDN of Telecom Finland 
2443 DIGIPAK PSDN of Helsinki telephone company 

France 2080 Transpac (PSDN) 
2081 Noeud de transit international 
2089 Interconnexion entre Ie reseau public de transmission 

de donnees Transpac et d'autres reseaux publics 
francais, pour des services offerts en mode synchrone 

Greece 2022 Helpak PSPDN 

Greenland 2901 Datapak PSN 

Guam 5351 The Pacific Connection, Inc. - Pacnet Public 
Packet Switching Service 

Guadeloupe 3400 PSDS 
Note: this has disappeared from later DNIC bulletins. 

Guam 5351 The Pacific Connection, Inc. Pac net PSDS 

Guyane Fr 7420 PSDS 
Note: this has disappeared from later DNIC bulletins. 

Hong Kong 4540 C&W (HK) Public Switched Document Transfer Service 
4542 C&W Packet switching network (IDA SlITS) 
4544 C&W Data Access Switched Network (DAS) 
4545 Hong Kong Telephone Datapak Packet Network 
4546 Hutchinson AT&T Network Service Ltd. 
4548 KDD Hong Kong Ltd. (Public value-added facsimile 

service) 

Hungary 2160 Circuit switched data service 
2161 Packet switched data service 

India 4042 International Gateway Packet Switching System (GPSS) 

Indonesia 5101 SKDP PSDS (Sambungan Komunikasi Data Paket) 

INMARSAT 11I1 Atlantic Ocean - East 
1112 Pacific Ocean 
1113 Indian Ocean 
1114 Atlantic Ocean - West 

Figure E.17: CCITT Data Network Identification Codes (part 3) 
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UN Country 
Name DNIC Network Description 
Ireland 2721 International Packet Switched Service 

2723 Euronet 
2724 EIRPAC (Packet switched data networks) 

Iceland 2740 ISPAKlICEPAC 

Israel 4251 Isranet 

Italy 2222 ITAPAC (government/national) 
2227 ITAPAC (ITALCABLE/international) 

Japan 4400 Globalnet Network of the Global VAN Japan Incorporation 
4401 NTT DDX Packet network 
4402 NEC corporation 
4403 JENSNET Japan ENS corp 
4404 JAIS-NET (Japan Information Service Ltd) 
4405 NCC-VAN (NRI & NCC Co., Ltd) 
4406 Network Information Service Co., Ltd. 
4407 International High Speed Network of KDD 
4408 KDD Int'I Packet Switched (VENUS-P) 
4409 KDD CSDN Kokusai Denshin Denwa Co 

Note: 4409 has disappeared from later bulIetins 
4410 NiciNet (NI + C IntI Corp) 
4411 K-Net (K-Network IntI Inc) 
4412 Sprintnet (Sprintnet Japan Inc) 
4413 Kyodo Net (United Net Corp) 
4414 Vitel Network (VITEL Japan Ltd) 
4415 FENICS (Fujitsu Ltd) 
4416 HINET (Hitachi Information Network, Ltd.) 
4417 TIS-Net (TOYO Information Systems Co., Ltd) 
4418 TG-VAN (Toshiba Corp) 
4419 FAXMAIL (FastNet Inc) 
4420 Pana-Net (Matsushita Electric Industrial Co. Ltd) 
4422 CTC-P (Chubu Telecommunications Co. Inc.) 
4423 KICNET (lNES Corp) 

Liban 4155 Reseau public de transmission de donnees par paquets 

Luxembourg 2704 LUXPAC PSDS 
2705 Teletex (X.25) 
2707 Teletex (X.21) 

Macau 4550 Macaupac 

Figure E.18: CCITT Data Network Identification Codes (part 4) 
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UN Country 
Name DNIC Network Description 
Malaysia 5021 Malaysian Public Packet Switched Data Network (MA YPAC) 

5022 CSDS 

Malta 2782 Maltapac (Packet switching service) 

Maroc 6041 Maghripac 

Martinique 3400 PSDS 
Note: This has disappeared from later bulletins 

Mexico 3340 Telepac PSDS 

Mozambique 6435 COMPAC (Packet Switching Public Data Network) 

Namibia 6490 SWANET (PPSN) 

New Zealand 5301 PACNET Packet Switching Network 

Norway 2421 DATEX (Circuit Switched Network, CSDN) 
2422 DATAPAK (Packet Switched Network, PSDN) 

Panama 7141 Intelpaq (PSDS) 

Pays Bas 2040 TNIC Datanet 1 
2041 DATANET 1 (PSDN, direct access) 
2044 DABAS (PSN, subscribers with access via PSTN) 
2049 Datanet 1 (PSN, subscribers with access via PSTN) 

Philippines 5151 CWI Datanet Capitol Wireless, Inc (CAPWIRE) 
5152 Philippine Global Communications (PHILCOM) 
5154 Globe-Mackay Cable and Radio (GMCR) 
5156 Eastern Telecommunications Philippines (ETPI) 

Poland 2607 CUPAK 

Polynesia 5470 Tompac 

Portugal 2680 Telepac 
2682 CPRM Marconi 
2683 Marconi SVA 

Qatar 4271 Dohpak 

Figure E.19: CCITT Data Network Identification Codes (part 5) 
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UN Country 
Name DNIC Network Description 
Russia 2500 ROSPACK 

2501 The Joint Venture's Data Transmission Network 
2502 Packet Switched Data Services of National Center 

for Automatic Data Exchange (NCADE) 
2503 SovPAK 
2504 Infotel 

Reunion 6470 PSDS 
Note: this has disappeared from recent bulletins 

S Marino 2922 X-Net SMR 

S Africa 6550 SAPONET International Packet Switching Service 

S Korea 4500 HiNET-P (Korea Telecom) 
4501 DACOM-Net 
4502 CSDN (only assigned to Teletex) 

Salomon 5400 Datanet 
5401 Telepak 

Senegal 6081 Senpac 

Singapore 5252 Telepac (Public Packet Switching Data Network) 
5257 ISDN packet switching service 

Sri Lanka 4133 MIS Electroteks Private Ltd. 

Sweden 2400 ISDN - Packet Switched Service 
2401 DATEX Public CSDS 
2402 Datapak Public PSDS 

Note: 2402 has been removed from later bulletins 
2403 Datapak Public PSDS 
2406 Flex25 Public PSPS 
2407 Private X.25 networks (DNIC shared by a number of 

private networks) 

Switzerland 2284 Telepac Reseau public de transmission de donnees 
a commutation par paquets 

Tchecoslov 2301 EUROTEL 
2309 Packet Switched Data Service of NCADE 

Trinidad 3740 TEXDAT 
and Tobago 3745 DATANETT 

Figure E.20: CCITT Data Network Identification Codes (part 6) 
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UN Country 
Name DNIC Network Description 
Turks lsI 3763 Cable and Wireless Packet Switched Node 

Turkey 2860 Teletex 
2861 DATEX-L 
2862 Experimental Packet Switched Data Network (TELENET) 
2863 Turkish Packet Switched Data Network (TURPAK) 

UK 2341 International Packet Switching Service (IPSS) 
2342 Packet Switched Services PSS 
2344 British Telecom 
2350 Mercury Data Services 
2351 Mercury Communications Ltd 
2352 Kingston Communications (Hull) PLC 
2353 Paknet Ltd., Newbury 
2354 Nomura Computer Systems Europe Ltd. (NCC-E) 
2355 JAIS Europe Ltd. 
2357 FEDEX UK 
2359 Barc1ays Network Services 
2360 AT&T ISTEL 
2370 Transpac Network Services (TNS) 

UnArabEmir 4241 EM DAN Teletex Network 
4243 Emdan x.25 and x.28 terminals 

Uruguay 7482 URUPAC - Servicio publico de transmision de datos 
con conmutacion de paquetes 

2488 URUPAC - Interfuncionamiento con la red tclcx 
2489 URUPAC - Intcrfuncionamicnto con la red tclcfonica 

Figure E.21: CCITT Data Network Identification Codes (part 7) 
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UN Country 
Name DNIC Network Description 
USA 3101 PTN-l Western Union Packet Switching Network 

3102 WUI Digital Datel Network (Western Union) 
3103 lIT UDTS Network 
3104 WUI Database Access Network 
3105 WUI Leased Channel Network 
3106 BT Tymnet Public Data Network 
3107 lIT Datel Network 
3108 lIT Short Term VoicelData 
3109 RCAG DATEL II 
3110 Telenet Communications Corporation 

3111 RCAG Datel (Switched Alternate Data-Voice) 
3112 Western Union Teletex Service 
3113 RCAG Remote Global Computer Access Service (Low Speed) 
3114 Western Union Infomaster 
3115 Graphnet Interactive Network 
3116 Graphnet Store and Forward 
3117 WUI Telex 
3118 Graphnet Data 
3119 TRT Packet Switching Network 
3120 lIT Low Speed Network 

3121 FTCC Circuit switched network 
3122 FTCC Telex 
3123 FTCC Domestic Packet Switched Transmission (PST) Service 
3124 FTCC In!'1 PST 
3125 Uninet 
3126 ADP Autonet 
3127 GTE Telenet Communications Corporation 
3128 TRT Mailffelex Network 
3129 TRT Circuit Switch Data (lCSS) 
3130 TRT Digital Data Network 

3131 RCAG Telex Network 
3132 CompuServe Network Services 
3133 RCAG XNET Service 
3134 AT&T Accunet Packet Switched Capability 
3135 Alascom/Alaskanet Service 
3136 Geisco Data Network 
3137 Infonet Informational Information Network Services 
3138 Fedex International Transmission Corporation -

International Document Transmission Service 
3139 Net Express Communications Inc. Public Document 

Switching Service 
3140 Southern New England Telephone Public Packet Network 

Figure E.22: CCITT Data Network Identification Codes (part 8) 
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UN Country 
Name DNIC Network Description 
USA 3141 Bell Atlantic Telephone Advance Service 
(continued) 3142 Bell South Corporation Pulselink Service 

3143 Ameritech Operating Companies - Public Packet Data 
Networks 

3144 Nynex Telephone Companies - Nynex Infopath Service 
3145 Pacific Telesis Public Packet Switching Service 
3146 Southwestern Bell Telephone Company - Microlink II 

Public Packet Switching Service 
3147 US West - Public Packet Switching Service 
3148 United States Telephone Association - to be shared 

by local exchange companies 
3149 Cable and Wireless Communications, Inc. Public 

Data Network 
Note: Used to be Wang 

3150 Globenet Network Packet Switching Service 

3151 Data America Corp Network 
3152 GTE Hawaiian Telephone Public Data Network 
3153 JAIS USA-NET PPSN 
3154 Nomura Computer Systems America, Inc. - NCC-A VAN 

public packet switching service 
3155 Aeronautical Radio Inc - Globalink 
3156 American Airlines, Inc. - AANET 

Vanuatu 5410 VIAPAC (PSDS) 

Vatican 2250 PSDS of Vatican City State 

Yugoslavia 2201 YUPAC (Yugoslav Packet Switched Public Data Network) 

Zimbabwe 6482 Interim-Zimnet Packet Switching Service (via UK) 
Note: 6482 has been deassigned 

6484 ZIMNET 

Figure E.23: CCITT Data Network Identification Codes (part 9) 
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Telephone Telex Telex 
Country/ Area/Item Country Country Answer- Internet 
Name Code Code back Domain 
Academic Internet clients .EDU 
Adeli Land 
Afganistan 93 930 AF 
Albania 355 866 AB AL 
Algeria 213 936 DZ DZt 
American Samoa 684 782 AS ASt 
Andorra 33628 833 AND ADt 
Angola 244 998 AN AOt 
Anguilla (BWI) 1809497 317 LA Alt 
Antarctica AQ 
Antigua & Barbuda (BWI) 1809 306 AK AG 
Argentina 54 390 AR AR 
Armenia 7 871 SU AMt 
Arpanet Internet clients .ARPA 
Aruba (Neth. Antilles) 297 384 AWt 
Ascension Is. 247 920 AV 
Australia 61 790 AA AU 
Austria 43 847 A AT 
Azerbaijan 7 871 SU AZt 
Azores (Portugal) 351 835 

Bahamas 1809 382 BS BS 
Bahrain 973 955 BN BHt 
Balearic Is. (Spain) 831 
Bangladesh 880 950 BJ BDt 
Barbados (BWI) 1809 386 WB BB 
Belarus 7 871 SU BYt 
Belgium 32 846 B BE 
Belize (Br. Honduras) 501 310 BZ BZ 
Benin (Dahomey) 229 979 DY BJt 
Bermuda 18092 380 BA BMt 
Bhutan 733 BTt 
Bolivia 591 336,355, BX,BY BO 

356,376 
Bophuthatswana (S.A.) 932 BP 
Botswana 267 991 BD BWt 
Brazil 55 391 BR BR 
Brazzaville (Congo/Zaire) 243 968,971 KG CGt 
Br. Ind. Ocean Ter. (Chr. Is.) 917 10 10 
British Virgin Islands 180949 318 VB VGt 
Brunei Darussalam 673 799 BU BNt 
Bulgaria 359 865 BG BG 
Burkina Faso 226 985 BF BFt 
Burma 95 713 BM 
Burundi 257 977 BOI BIt 

Figure E.24: Telex and Telephone Codes; Internet Domains (part 1) 
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Telephone Telex Telex 
Countryl Arealltem Country Country Answer- Internet 
Name Code Code back Domain 
Caicos Islands & Turks 315 
Cambodia (Kampuchea) 855 720 KHt 
Cameroon 237 978 KN CMt 
Canada (multiple) 389 CA CA 
Canal Zone (Panama) 507 328,348 CZ PAt 

368 
Canary Islands (Spain) 966 
Cape Verde Islands 2 938 CV cvt 
Caroline Islands 729 
Carriacou Islands (BWI) 1809 
Cayman Islands (BWI) 180994 309 CP KYt 
Central African Rep. 236 980 RC CFt 
Ceylon (Sri Lanka) 94 954 CE LK 
Chad 235 984 KD TOt 
Chatam Is. (N.Z.) 
Chile 56 332,352, CK,CL, CL 

359,392 CT,CZ 
China, Peoples Rep. 86 716 CN CN 
China, Rep of (Taiwan) 886 785 TW TW 
Christmas Is. (Indian) 917 10 10 
Christmas Is. (Pacific) Cxt 
Cocos - Keeling Is. 918 KL cq 
Columbia 57 396 CO CO 
Comoros, F & I Rep. 26 942 KO KMt 
Commerical Internet clients .COM 
Congo, Rep. of (Zaire) 243 968,971 KG CGt 
Cook Islands (Rarotonga) 717 RG CKt 
Corsica (France) 
Costa Rica 506 303 CR CR 
Cote D'lvoire 969 CIt 
Cuba 59 307 CU CU 
Curaco (Netherlands Ant.) 384 
Cyprus 357 826 CY,TK CY 
Czechoslovakia 42 849 C CS 

Dahomey Peo. Rep. (Benin) 979 DY BJt 
Denmark 45 855 DK DK 
Diego Garcia Is. 919 OJ 
Djibouti Rep. 253 994 OJt 
Dominica (BWI) 1809 304 DO DM 
Dominican Republic 1809 326,346 DR,DI DO 

366 

Figure E.25: Telex and Telephone Codes; Internet Domains (part 2) 
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Telephone Telex Telex 
Country! Area/Item Country Country Answer- Internet 
Name Code Code back Domain 
East Timor 796 TPt 
Ecuador 593 393 ED EC 
Egypt, Arab Rep. of 20 927 UN EG 
Ellice Is. (Tuvalu) 688 726 TV TVt 
EI Salvador 503 301 SAL svt 
England (U.K.) 44 851 G UK,GB 
Equatorial Guinea 240 939 GQt 
Estonia 7 871 SU EE 
Ethiopia 251 976 ET ETt 

Falkland Islands 319 FK FKt 
Faroe (Faeroe) Is. 298 853 FA FOt 
Fiji Islands (Suva) 679 792 FJ FJ 
Finland 358 857 SF PI 
Formosa (Taiwan) 886 785 TW TW 
France 33 842 F FR 
French Antilles 596 
French Guiana 594 313 FG GFt 
French Polynesia 689 711 FP PFt 
French Southern Territory TFt 
Futuna & Wallis Is. 681 707 WF WFt 

Gabon Rep. 241 981 GO GAt 
Gambia 220 992 GV GMt 
Georgia 7 871 SU GE 
Germany 49 840,841 D,DD DE 
Ghana 233 974 GH GHt 
Gibraltar 350 837 GK GIt 
Government Internet clients .GOV 
Gr. BritainINo. Ireland 44 851 G GB,UK 
Greece 30 863 GR GR 
Greenland 299 859 GD GLt 
Grenada (BWI) 1809440 320 GA GD 
Grenadines & St. Vinc. 1809 321 VQ VC 
Guadeloupe (Fr. Ant.) 590 340 GL GPt 
Guam 671 721 GM Gut 
Guantanamo Bay USN 5399 
Guatemala 502 305 GU GT 
Guinea-Bissau 245 931 Gwt 
Guinea, Equatorial 240 939 
Guinea People Rep. 224 995 GE GNt 
Guyana 592 312 GY GYt 

Figure E.26: Telex and Telephone Codes; Internet Domains (part 3) 
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Telephone Telex Telex 
Country/Area/Item Country Country Answer- Internet 
Name Code Code back Domain 
Haiti 509 329,349 HN HTt 
Heard and Mc Donald Is. HMt 
Holland (Netherlands) 31 844 NL NL 
Honduras, Rep. of 504 311 HO HNt 
Hong Kong 852 780 HX HK 
Hungary 36 861 H HU 

Iceland 354 858 IS IS 
India 91 953 IN IN 
Indonesia 62 796 IA lOt 
Inmarsat Atlantic Ocean 871 802,804, MAS 

805,806, 
807 

Inmarsat Indian Ocean 873 902,904, MAS 
905,906, 
907 

Inmarsat Pacific Ocean 872 702,704, MAS 
705,706, 
758 

International Internet clients .INT 
Iran 98 951 IR IRt 
Iraq 964 943 IK IQt 
Ireland, Northern (UK) 44 851 G GB,UK 
Ireland, Rep. of (Eire) 353 852 EI IE 
Israel 972 922 IL IL 
Italy 39 843 I IT 
Ivory Coast 225 969 CI 

Jamaica (BWI) 1809 381 JA JM 
Japan 81 781 J JP 
Jordan 962 925 JO JOt 

Kampuchea (Cambodia) 85 720 KHt 
Kazakhstan 7 871 SU KZt 
Kenya 254 963 KE KE 
Kcrguclan Archipelago 
Kiribati Rep. 686 727 Kit 
Korea, North KP KPt 
Korea, Rep. of (South) 82 787 K KR 
Kuwait 965 959 KT KWt 
Kyrgyzstan 7 871 SU KGt 

Figure E.27: Telex and Telephone Codes; Internet Domains (part 4) 
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Telephone Telex Telex 
Countryl Area/ltem Country Country Answer- Internet 
Name Code Code back Domain 
Laos, Peoples Dem. Rep. of 856 715 LS LAt 
Latvia 7 871 SU LV 
Lebanon 961 923 LE LBt 
Lesotho 266 990 LO LSt 
Liberia 231 937 LI LRt 
Libyan Arab Jamahiriya 218 929 LY LYt 
Libya via Italy LYB 
Liechtenstein 4175 845 FL LIt 
Lithuania 7 871 SU LT 
Luxembourg 352 848 LU LU 

Macao (Macau) 853 797 OM MO 
Madagascar, Dem. Rep. 261 983 MG MGt 
Madeira Is. (Portugal) 834 
Malawi 265 988 MI MWt 
Malaysia 60 784 MA MY 
Maldives 960 940 MF MVt 
Mali, Rep. of 223 972 MJ MLt 
Malta 356 838 MW,MT MT 
Mariana Is. (Saipan) 724,783 MN 
Marshall Is. 692 730 MHt 
Martinique (French Ant.) 596 300 MR MQt 
Mauritania, Islamic Rep. 222 935 MTN MRt 
Mauritius Is. 230 996 IW MUt 
Mayotte (France) 33 842 F 
Mexico 52 383 ME MX 
Micronesia 691 729 FMt 
Midway Island 
Military Internet clients .MIL 
Moldova 7 871 su MDt 
Monaco 3393 842 Me Met 
Mongolian Peoples Rep. 976 719 MH MNt 
Montserrat (BWI) 1809491 360 MK MSt 
Morocco 212 933 M MAt 
Mozambique 258 946 MO MZ 
Myanmar, Union of 713 MMt 

Figure E.28: Telex and Telephone Codes; Internet Domains (part 5) 
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Telephone Telex Telex 
Country! ArealItem Country Country Answer- Internet 
Name Code Code back Domain 
Namibia (S.w. Africa) 264 964 NA 
Nauru 674 739 NRt 
NATO Internet Systems .NATO 
Nepal 977 947 NP NPt 
Netherland Antilles 599 384 NA ANt 
Netherlands (Holland) 31 844 NL NL 
Network gateways, Internet .NET 
Nevis [St. Kitts] (BWI) 1809 361 KC KN 
New Caledonia 687 714 NM Net 
New Guinea, Papua 675 794,795 NE PG 
New Hebrides (Vanuatu) 678 718 NH vut 
New Zealand 64 791 NZ NZ 
Nicaragua 505 302 NK NI 
Niger Rep. 227 982 NI NEt 
Nigeria, Fed. Rep. 234 961 NG NGt 
Niue Is. 6 772 Nut 
Norfolk Island 672 756 NFt 
Northern Cyprus (Turkey) 821 
Northern Ireland (UK) 44 851 G GB,UK 
Northern Mariana Is. 670 724,783 MN MPt 
Norway 47 856 N NO 

Oman 968 926 ON OMt 
Organizational Internet clients .ORG 

Pakistan 92 952 PK PK 
Palau 728 pwt 
Panama 507 328,348, PA,PG PAt 

368 
Papua New Guinea 675 794,795 NE PG 
Paraguay 595 399 PY PY 
Peru 51 334,394 PE PE 
Philippines 63 712,722, PH,PM, PH 

732,742, PN,PU, 
762,778 PS 

Pitcairn Island PNt 
Poland 48 867 PL PL 
Portugal, Madeira & Azores 351 832 P PT 
Principe, Sao Tome 239 916 ST STt 
Puerto Rico 1809 324,325, PD,PF, PR 

345,365, PR, 
385 PT 

Qatar 974 957 DH QAt 

Figure E.29: Telex and Telephone Codes; Internet Domains (part 6) 



649 

Telephone Telex Telex 
Country/ Arealltem Country Country Answer- Internet 
Name Code Code back Domain 
Reunion Is. 262 941 RE REt 
Rodriquez Island 
Romania 40 864 R ROt 
Russian Federation 7 871 su RUt 
Rwanda 250 967 RW RWt 

Saipan (N. Mariana Is.) 670 724,783 MN MPt 
Samoa, American 684 782 AS ASt 
Samoa, Western 685 793 SX wst 
San Marino 39549 868 SO SMt 
Sao Tome & Principe 239 916 ST STt 
Saudi Arabia 966 928 SJ SAt 
Senegal Rep. 221 962 SG SNt 
Seychelles Is. 248 997 SZ sq 
Sierra Leone 232 989 SL SLt 
Singapore, Rep. of 65 786 RS SG 
Slovenia 42 849 C SI 
Solomon Is. 677 769 HQ SBt 
Somali Rep. 252 999 SM sot 
South Africa, Rep. of 27 960 SA ZA 
South Georgia 
Southwest AfricalNamibia 264 964 NA 
Spain 34 831 E ES 
Spanish North Africa 831 E 
Spitzbergen (Svalbard) SJ 
Sri Lanka (Ceylon) 94 954 CE LK 
St. Barthelemy (Fr. Ant.) 340 
St. Christopher (BWI) 1809 361 KC 
St. Kitts - Nevis (BWI) 1809 361 KC KN 
St. Helena 921 HL SHt 
St. Lucia (BWI) 1809 341 LC LC 
St. Martin (Fr. Ant.) 596 340 
St. Paul & Amsterdam Is. 
St. PierrelMiquelon Is. 508 316 QN PMt 
St. Thome Is. (PWA) 
St. Vincent/Grenadines (W,I.) 1809 321 VQ VC 
Sudan 970 SD SDt 
Suriname, Rep. of 597 397 SN SR 
Svalbard & Jan Mayen Is. SJt 
Swaziland 268 993 WD szt 
Sweden 46 854 S SE 
Switzerland 41 845 CH CH 
Syrian Arab Rep. 963 924 SY Syt 

Figure E.30: Telex and Telephone Codes; Internet Domains (part 7) 
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Telephone Telex Telex 
Countryl Area/ltem Country Country Answer- Internet 
Name Code Code back Domain 
Tahiti (Fr. Polynesia) 689 711 
Taiwan (Rep. of China) 886 785 TW TW 
Tajikistan 7 871 su TJt 
Tanzania (Zanzibar) 255 975 TZ TZt 
Thailand 66 788 TH TH 
Tibet 716 
Timor, East 796 TPt 
Togolese Rep. 228 986 TO TOt 
Tokelau Is. TKt 
Tonga Is. 676 765 TS TOt 
Tortola (Br. V.I.) 1809 318 VB 
Transkei Republic 915 IT 
Trinidad & Tobago (BWI) 1809 387 WO IT 
Tristan Da Cunha 
Tunisia 216 934 TN TN 
Turkey 90 821 TR TR 
Turkmenistan 7 871 su TMt 
Turks & Caicos Is. 1809 315 TQ Tq 
Tuvalu (Ellice Is.) 688 726 TV TVt 

Uganda 256 973 UO uot 
Ukrainian SSR 7 871 SU UA 
United Arab Emirates 971 949,958 EM AE 
United Kingdom 44 851 0 OB,UK 
United States I US,UA, US 

UF,UB, 
HA,HR, 
UR,UT, 
UD,UW, 
UI 

Upper Volta 226 985 
Uruguay 598 398 Uy UY 
U.S.S.R. 7 871 SU SU 

Vanuatu (New Hebrides) 678 718 NH vut 
Vatican City 39 803 VA VAt 
Vatican City Via Italy 39 VAC 
Venda VM 
Venezuela 58 395 VE VE 
Vietnam 84 798 VT VNt 
Virgin Is., British 1809 318 VB VOt 
Virgin Is., U.S. 1809 327,347, VI,VZ Vlt 

367 

Figure E.3I: Telex and Telephone Codes; Internet Domains (part 8) 
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Telephone Telex Telex 
Countryl Area/Item Country Country Answer- Internet 
Name Code Code back Domain 
Wake Is 
Wallis & Futuna Is. 681 707 WFt 
Western Sahara EHt 
Western Samoa 685 793 SX 

Yemen Arab Rep. (Formerly N.) 969 948,956 YD,YE YEt 
Yemen Oem. Rep. (Formerly S.) 967 956 YD,YE YEt 
Yugoslavia 38 862 YU YU 

Zaire, Rep. of 243 968 ZR ZRt 
Zambia 260 965 ZA ZMt 
Zanzibar (Tanzania) 259 975 TZ TZt 
Zimbabwe (Rhodesia) 263 987 ZW 

tindicates that thiS domam has not been registered m the running domam name system, as of January 16, 
1993. 

Figure E.32: Telex and Telephone Codes; Internet Domains (part 9) 
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Standard Description 
ISO 646:1991 ISO 7-bit coded character set for information interchange 
ISO 2022: 1986 ISO 7-bit and 8-bit coded character sets -

Code extension techniques 
ISO 2047:1975 Graphical representations for the control characters 

of the 7-bit coded character set 
ISO 2375:1985 Procedure for the registration of escape sequences 
ISO 4873: 1991 8-bit code for information interchange -

Structure and rules for implementation 
ISO 5426: 1983 Extension of the Latin alphabet coded character set 

for bibliographic information interchange 
ISO 5427:1983 Extension of the Cyrillic alphabet coded character set 

for bibliographic information interchange 
ISO 5428: 1984 Greek alphabet coded character set 

for bibliographic information interchange 
ISO 6429: 1993 Control functions 

for 7-bit and 8-bit coded character sets 
ISO 6438: 1984 African coded character set 

for bibliographic information interchange 
ISO 6630? Bibliographic control functions 
DIS 6861 Cyrillic alphabet coded character sets for Slavonic 

languages for bibliographic information interchange 
DIS 6862 Mathematical coded character set 

for bibliographic information interchange 
ISO 6937: 1993 Coded graphic character set for text communication -

Latin alphabet 
ISO 7350: 1991 Text communication -

registration of graphic character subrepertoires 
ISO 8859 8-bit single byte coded graphic character sets, in Parts: 
ISO 8859-1: 1987 Latin alphabet no. 1 (ECMA 94) 
ISO 8859-2:1987 Latin alphabet no. 2 (ECMA 94) 
ISO 8859-3:1988 Latin alphabet no. 3 (ECMA 94) 
ISO 8859-4: 1988 Latin alphabet no. 4 (ECMA 94) 
ISO 8859-5:1988 LatiniCyrillic alphabet (ECMA 113) 
ISO 8859-6: 1987 Latini Arabic alphabet (ECMA 114) 
ISO 8859-7: 1987 LatiniGreek alphabet (ECMA 118) 
ISO 8859-8: 1988 LatinlHebrew alphabet (ECMA 121) 
ISO 8859-9: 1989 Latin alphabet no. 5 (ECMA 128) 
ISO 8859-10: 1993 Latin alphabet no. 6 (ECMA 144) 
ISO 8884: 1988 Keyboards for Multiple Latin-alphabet Languages: 

Layout and Operation 
CD 8957 Hebrew coded character set 

for bibliographic information interchange 
ISO 9036: 1987 Arabic 7-bit coded character set for information interchange 

Figure E.33: International Standards for Character Codes and Related Subjects (part I) 



Standard 
ISO 9541 
ISO 9541-1: 1991 
ISO 9541-2:1991 
DIS 9541-3 
CD 9541-4 
ISO 9995 
DIS 9995-1 
DIS 9995-2 
DIS 9995-3 

DIS 9995-4 
DIS 9995-5 
DIS 9995-6 
DIS 9995-7 
DIS 9995-8 
ISO 10036: 1991 

ISO 10367:1991 

ISO 10538:1991 
DIS 10585 

DIS 10586 

Description 
Font Information Interchange, in Parts: 
Architecture 
Interchange Format 
Glyph Shape Representation 
Application-specific requirements 
Keyboard Layouts for Text and Office Systems, in Parts: 
General Principles Governing Keyboard Layouts 
Alphanumeric Section 
Common Secondary Layout of the Alphanumeric Zone 
of the Alphanumeric Section 
Numeric Section 
Editing Section 
Function Section 
Symbols Used to Represent Functions 
Allocation of Letters to the Keys of a Numeric Keyboard 
Procedure for registration of glyph and 
glyph collection identifiers 
Repertoire of standardized coded graphic character 
sets for use in 8-bit codes 
Control functions for text communication 
Georgian coded character set 
for bibliographic information interchange 
Armenian coded character set 
for bibliographic information interchange 

ISO 10646: 1993 Multiple-octet coded character set 
DIS 10754 Extension of the Cyrillic alphabet coded character set for 

non-Slavic languages for bibliographic information interchange 

653 

Notes: Standards marked WIth "ISO" are full mternatlOnal standards. Standards marked with "DIS" are 
Draft International Standards, which puts them one step away from becoming full ISO standards (one 
ballot). Standards marked "CD" are Committee Drafts (formerly "DP," Draft Proposal or Protocol), 
which are two ballots away from becoming full standards. Standards which have 1993 publication dates 
have been approved by the ISO member body, but are awaiting processing and publication by the ISO 
Secretariat. 
(Source: based on (van Wingen, 1992» 

Figure E.34: International Standards for Character Codes and Related Subjects (part 2) 
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