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ABSTRACT

TERIS is a CTEIP (Central Test and Evaluation Investment
program) project to provide wideband communications
facilities between major ranges and laboratories
economically and reliably.

TERIS uses existing modern technology, off-the-shelf
hardware and software, and leased commercial telephone
facilities, Nine ranges and two laboratory facilities have
been surveyed to determine costs and feasibility of
connecting the TERIS. An initial three-node network is
planned to be operating in early 1994.
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INTRODUCTION

TERIS is a new internetting system which is about to be
implemented. It combines the newest of communications
technology and the need for fast, effective, and economic
range interconnection. This paper will describe several of
the technologies which are available, the technology chosen,
a brief description of the operations concept, and current
plans.



AVAILABLE TECHNOLOGIES

Dial-up. Dial-up is the good old-fashioned commercial
telephone service. The newest technologies now allow dialing
up much wider bandwidths that the normal analog telephone
service. Tl (1.544 Mbps) service is now widely available and
T3 (44.736 Mbps) is becoming available. Charges for dial-up
are for the length of time which the connection is actually
made.

Dedicated Lines. Some networks use dedicated lines. Packet
switching techniques use dedicated lines, but imposes a
packet switched protocol over the lines which is not
compatible with other systems. Testers now lease
communications between ranges for testing. Many networks
consist of dedicated lines which have been interconnected to
serve a single purpose. These kinds of connections tend not
to be reused and are dismantled when the particular use is
concluded. Dedicated lines result in a fixed configuration
and have the disadvantage of being charged on a 24 hour
basis. There is also one-time connection fee each time one
of these links is installed. When the link is no longer
needed, the one-time fee is lost.

Packet Switching. There are many networks in place which
currently use packet switched technology. This is the
technology of the DDN (Defense Digital Network). Many of us
have encountered the delays of DDN in sending email from one
host to another around the country or in waiting for a
TELNET or FTP response from one host to another. Packet
switched networks use a fixed bandwidth. When the traffic
gets heavy, the transit time through the network increases
and the average data rate decreases. Usually the network is
up and running at all times. Packet switching has a fixed
network configuration and makes optimal use of its
interconnecting data links. It cannot readily support video
transmission and it does not support real-time applications.

Circuit Switching. Circuit switching provides for individual
circuits between locations. The transit time and the data
rate are constant. Circuit switching is often done with
dedicated lines. Multiplexers can be used to split channels
into more narrow subchannels and allow efficient use of the
facility.



TERIS DESIGN

The basic TERIS network design is based upon work done five
years ago when an Army Space Systems Test Bed was
hypothesized to test tactical army intelligence space
systems. Space activities require a robust design since
space vehicles will not back up and run through the test
scenario one more time in the same place. Concerns about
safety and control of test items mandated a low and
consistent transit time through the network. Several years
ago studies of networking requirements based upon RCC (Range
Commanders Council) studies indicated that 90% of the
interrange communications could be done in a 56Kbps
bandwidth. Since then, however, there are new forms of
telemetry including high definition, digitized, color
television in real time. These new forms have bandwidths are
considerable. TERIS will have the capability of
interconnecting at multiple T3 rates.

TERIS uses "smart" multiplexers which can segment the
bandwidth of the channel to provide multiple, separate or
virtual individual circuits based upon the bandwidths of the
service required by the range. Commercial interface cards
are available which will allow the network to be compatible
with the major digital interfaces such as RS-232C, RS-422,
RS-449, V.35, 4-wire voice, Tl, T3, and HSSI.

Economics became a part of the design when the rates for
leasing Tl bandwidths were explored. Cross country Tl or T3
links can be expensive on a full time basis. The concept of
bandwidth-on-demand, or dial-up channels became more
prevalent and in an RFI during 1991, MCI proposed a dial-up
service. MCI service at that time featured a startup time of
30 seconds, and billing at 6 second intervals. They also
capped the cost of the channel at 125% of the full-time
leased cost. Thus if the network had a sporadic rather than
full time requirements, economies were available using the
dial-up capabilities.

Dial-up Tl or T3 service involves the maintenance of a
connection between the multiplexer and the telephone company
Point of Presence (PoP) at the maximum bandwidth which may
be required. Some of this cost can be recovered since once
the link is in place it will continue to be of utility to
TERIS without requiring the expenditure of the non-recurring
connection fees each time a new interrange service is



required. The recurring costs of the PoP connection are a
continuing expense.

There are occasions when testing may require temporary Tl
service to a location which is not conveniently located to a
telephone company PoP. For those cases, TERIS will use
commercial satellite terminals with added electronics for
compatibility with TERIS nodal equipment. Several ranges
have offered their existing hardware to use as a gateway
into the TERIS. C-band satellite terminals are planned, with
expansion to K-band for continuing CONUS service. X-band
expansion will be used when service involving the DSCS
satellites is required.

A scheduling service will be required to insure that the
facilities are available to support testing which the users
require. An ability to adjudicate conflicts in priorities
will be required.

A decision has been made to handle standard digital
interfaces. If unprocessed telemetry is communicated, the
data stream will be bit-stuffed to the next higher standard
rate prior to being entered into the network.

A number of interrange services do not require the
robustness of a test control circuit. Interruption of the
test links may not be extremely costly, nor (as in the case
of space testing) difficult to replicate. For those
services, "spur" service in the form of a single link with a
major node is planned.

OPERATIONAL CONCEPT

TERIS will have a backbone network between the major nodes
with the capability of multiple T3 connectivity. Sites
without robust requirements will be linked by spurs from the
major nodes. A minimum bandwidth will be leased permanently
to carry the network control and administrative traffic.
with experience, a procedure will be developed to provide a
least cost network operation by using the various kinds of
service.

CURRENT PLANS

A demonstration network of 3 major nodes operating at Tl
bandwidths is planned for early FY 94. This network will be



used to verify that the integration of the leased lines,
government communications, range interfaces can be
accomplished reliably and that the network is functional.
Parametric and operational features will be tested. Upon
satisfactory completion of the testing and integration of
any necessary corrections, the network will be increased
gradually to 8 or 10 nodes to demonstrate that the larger
scale network will indeed function. Spurs needs will be
determined and will be incorporated into the network. The
scheduling system will be checked out and expanded as
required.


