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ABSTRACT 

In this thesis, computer integration technology and human 

interfaces will be assessed to determine if it can help in sharing, 

connecting, and transferring information in Landscape Architecture. 

Traditional methods of integration using manual techniques need to 

be modified for computer applications. Existing user friendly 

computer integration technology was researched and an 

experimental demonstration based on the Landscape Architectural 

applications was developed. Other applications and benefit of 

computer integration technology in Landscape Architectural practice 

are discussed. 
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CHAPTER 1 

INTRODUCTION 

This thesis addresses the problem of integrating the vast 

amount of information generated by computers in landscape 

architectural practice. The problem arises out of the integrative 

nature of the profession which utilizes graphics in the form of 

technical drawings and artistic renderings, text in the form of 

descriptive reports and technical specifications, and numerical data 

for estimating quantities and cost. The problem is compounded by 

the current trend in the profession to computerize much of the 

information and applications. Traditional methods of integrating 

information using manual techniques are no longer appropriate once 

information is computerized. As the volume of information increases 

and computer applications become more pervasive, the problem of 

inter-relating information in design and planning becomes more 

acute. 

The Relationship of Landscape Architecture and Computers 

The computer has rapidly changed society into an "information 

society" (Itami, 1989). All the professions have to adapt and respond 

to the change, otherwise they will fall farther and farther behind. 

Landscape architects are accepting the changes although they appear 



11 

to be slow compared with other design professions. The advantages 

of effectiveness and usefulness of computers should not be ignored 

(Sharky, 1988). This acceptance can be attributed in part, to the 

advantages and benefits of computers as well as the increasing 

number of programs for applications in landscape architecture. 

1. The Advantages of Computers 

Good design work is based on correct information and 

inventory. By performing the rudimentary aspects of technical 

operations, computer technology allows the designers more time for 

the creative aspects of the design process. The obvious advantages 

of using computers are speed, accuracy, and time/data management. 

a. Speed 

The first and perhaps most obvious advantage of using 

computers is speed. An example of the speed advantage 

would be faster plant material selection done with a keyword 

search of a plant database. 

b. Accuracy 

If the program is correct, computers rarely cause 

mistakes. The accuracy of computer work depends primarily 

on the user's input. Technical work uses a lot of mathematical 

calculations and computers not only speed up the calculation 

time but also promote better accuracy. 
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c. Efficiency of Data Management 

Computers can make the working process more efficient. 

Data entered for one purpose may be reused for other 

purposes, thus the redundant working time and data storage 

room can both be saved. At the same time, the data in 

computers can be more useful because the information can be 

manipulated to provide various interpretations. 

2. Application Programs for Landscape Architecture 

With the increasing awareness and acceptance of computers, 

more programs are directly developed for landscape architecture. 

The existing computer software and hardware can be used for office 

and job management, geographic information systems, computer 

aided design/drafting, and site engineering and technical 

applications. 

Software packages that could be used in the landscape 

architectural office and job management are word processing, spread 

sheet, and data base management. Word processing is an effective 

and powerful tool in day to day correspondence, report writing and 

the preparation of specifications for design construction. With the 

memory function of the computer, the documents can be easily 

corrected, reformatted or updated. Word processing can save a lot of 
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time on retyping the documents. Landscape architects can use 

spread sheets for job management, such as cost estimating, office 

budgets and financial projections. Data Base Management 

Systems(DBMS) can help summarize information with certain 

common characteristics from a large database of information in a 

short time, for example, the mailing list of clients, plant selection, 

geographic information systems, cost estimating, and anything that 

involves large quantities of frequently reused data. 

Geographic information systems are analytic tools used in part 

by landscape architects. Landscape planning was one of the first 

branches of the landscape architectural profession to use computers 

beginning in 1960. Geographic Information Systems are an 

important application of computer technology that can assist 

landscape architects in site planning, resource analysis, and regional 

landscape planning. 

Computer Aided Design/drafting is the design tool for 

Landscape Architects. Computer-aided design (CAD) refers to the use 

of computers to generate, manipulate and transform drawings as a 

basis for a design product. CAD provides landscape architects with 

the freedom to change or edit a drawing, to correct any mistakes 

which may have been made during input, and to improve the design 

without the pain of redrawing everything in the process. 

Site engineering and technical application are also needed by 

landscape architects. These applications usually require a lot of 
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repetitious mathematical calculations. Traditionally the calculations 

were done by hand with a large potential for error. Computers not 

only have the benefit of speed but also help eliminate arithmetic 

errors. 

Although landscape architects may derive a lot of benefits from 

computers, there is one very important thing missing in the process 

of computerization. Traditionally landscape architects work on a big 

table, having calculator, drawing tools, graphics, maps, pens, and 

reports on it. On such a table the integrative work central to design 

could be done physically, manipulating materials on the table top. 

This manual integration was lost after information and techniques 

became computerized. Data on separate computer programs are hard 

to integrate. With the not-so-friendly interface of most computer 

software, it is difficult for designers to know what planners are 

doing, or to see everything at once. An integration of the individual 

task oriented programs is needed. 

The Need for Integration among Applications 

The advantages and the benefits of computerization in 

landscape architectural practice are hard to question. However, 

technical problems related to professional practice have appeared in 

transferring the manual approach to the computer. This is 
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characterized by the loss of integrative capability when techniques 

are transferred to software packages. If professional design practice 

is to continue in the computer age, integration is therefore needed 

between different applications and between the users and the 

applications. 

a. Applications Integration 

Landscape architects integrate different types of 

information (graphics, numbers, text, and so on) in the design 

and planning process. Thus the integration between 

applications is especially necessary in landscape architecture. 

Due to the large amount of data that will be generated from 

computer applications, new techniques are needed to solve the 

problem of integration between documents. 

b. User Friendly Interface 

Each application has its own way of operation. There are 

very few software applications designed with an unified user 

interface. The different operating commands in each 

application have actually increased the difficulty of learning 

more applications. A more user friendly interface is required 

to solve the barriers between the users and the applications. 
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In this thesis, computer integration technology and human 

interfaces will be assessed to determine if they can help in sharing, 

connecting, and transferring information in landscape architecture. 

Problem Statement 

The problem addressed in this thesis is to determine if existing 

technology can assist in the problem of technology transfer and 

integration of landscape architectural applications and information in 

the computing environment. From this problem, four objectives for 

the thesis are identified: 

a. Explore the development of the human interface and the 

potential of computer integration technology as an approach for 

integrating computerized landscape architectural applications. 

b. Search for user-friendly computer integration technology 

products and develop a framework for integrating landscape 

applications within the hypertext environment. 

c. Experiment with and demonstrate landscape architectural 

applications using an existing computer integration technology 

product. 

d. Identify other uses and benefits of computer integration 

technology. 
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Computer integration technology should help landscape 

architects become more productive through better integration of 

information and greater flexibility of communication. It may also 

improve the organization, presentation, design and planning of 

landscape architecture projects. 

Development of the Research 

Based on the problem and objectives, this research is 

developed in four stages. A review of the origin of computer 

integration technology concepts and the development of the human 

interface is provided in Chapter Two. Chapter Three describes the 

research method. Chapter Four presents an example of integration. 

The final chapter presents the research results and discussion which 

provides an agenda for future research and development. 
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CHAPTER 2 

LITERATURE REVIEW 

This chapter examine solutions to connecting and managing 

information that has been tried in the past. It reviews different 

methods of integrating data and applications. 

The applications shown in Table 1 may be used for office and 

job management, geographic information systems, computer aided 

design/drafting, and site engineering and technical applications in 

landscape architectural practice as discussed in Chapter One. Rarely 

do application programs use the same command structure or 

interface. This lack of uniformity results in a loss of productivity at 

the very least because of the time needed to learn different 

command languages. The development of computer technology has 

addressed improving the user interface and solving the integration of 

applications. The problems faced by landscape architects might be 

solved by looking at the experience of computer technology in 

addressing problems of integration. 

1. The Development of Human Interfaces and Hypertext 

The problem of connecting and managing information has been 

addressed in the past. People have been trying to find a solution for 

connecting and managing information by utilizing 
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Table 1. Applications in Landscape Architecture Practice. 

Types of Information 

Applications text graphics spatial numeric 

Word Processing x 

CAD X 

GIS X X X X 

Presentation 

Graphics 

Spread Sheet 

DBMS 

*CAD - Computer Aided Design/Drafting 

*GIS - Geographic Information System 

*DBMS - Data Base Management System 

computer technology since the early age of computers. The following 

review section discusses its origins with the Memex idea and 

resulting technologies. 
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Memex 

The concept of the modern digital computer was born in the 

18th and 19th centuries, but the ability for the implementation of 

those ideas didn't become available until the 1930s and 1940s. 

Computers were first developed to speed up the routine and 

laborious calculations needed for ballistic and atomic energy 

computation. 

Vannevar Bush is probably the first person who saw the real 

implications of computerized thinking. His idea was first published 

in his classic paper, "As We May Think" in 1945. He assumed that 

computers might be able to transform human thinking and human 

creative activity. Within this transformation he saw the difficulties 

of managing and disseminating the results of research. In his paper 

he wrote: 

There is a growing mountain of research. But, there is 
increased proof that we are being bogged down today as 
specialization extends.... Yet specialization becomes increasingly 
necessary for progress, and the effort to bridge between 
disciplines is correspondingly superficial.... Professionally our 
methods of transmitting and reviewing the results of research 
are generations old and by now are totally inadequate for their 
purpose....Mendel's concept of the laws of genetics was lost to 
the world for a generation because his publication did not 
reach the few who were capable of grasping and extending it; 
and this near catastrophe is undoubtedly being repeated all 
about us, as truly significant attainments become lost in the 
mass of the inconsequential (Bush, 1945, pp 101-102) 
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Bush assumed that artificial storage of information did not 

have to be organized alphabetically or numerically, and information 

did not have to be found from subclass to subclass. Bush wrote: 

The human mind operates by association. With one item in its 
grasp, it snaps instantly to the next that is suggested by the 
association of thoughts, by some intricate web of trails carried 
by the cells of the brain (Bush, 1945, pl06). 

People cannot hope fully duplicate this mental process 

artificially, but they certainly should be able to learn from it. In 

minor ways they may even improve, for their records have relative 

permanency. The first idea, however, to be drawn from the analogy 

concerns selection. Selection by association, instead of by indexing, 

may yet be mechanized, 

Vannevar Bush envisioned an outline text and retrieval system 

called "Memex" which could contain post-war scientific literature, 

sketches, photographs, and personal notes(Fiederio, 1988). The 

"Memex" is supposed to imitate how the human mind works to store 

and retrieve information by referential links for quick and intuitive 

access. 

Bush's vision of "Memex" was remarkable. 

He not only foresaw the application of the computer to information 

storage and retrieval, and the value of associative indexing with the 

activity, but he also correctly foresaw the multimedia nature of 

computer use in the future (Baecker, 1987, p21). Memex was never 
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created, but the theory has become the foundation of all integration 

systems. 

Man-Computer Symbiosis 

In the 1950s, Licklider began to see the potential of the 

computer as a facilitator of aspects of human creativity and problem 

solving. Licklider first explained how symbiosis works in nature: 

"The cooperation of two dissimilar organisms living together in 

intimate association or even close union" (Baecker, 1987, p43). He 

then described what he meant by Man-Computer Symbiosis: 

"Many problems which can be thought through in advance are 
very difficult to think through in advance. The problems 
would be easier to solve, and they would be solved faster, 
through an intuitively guided trial-and-error procedure in 
which the computer cooperates, turning up flaws in the 
reasoning or showing unexpected turns in the solution.... To 
bring computing machines effectively into processes of 
thinking that must continue in real time, when moving too fast 
to permit using computers in conventional ways.... To think in 
interaction with a computer in the same way that you think 
with a colleague whose competence supplements your own will 
need much tighter coupling between man and machine than is 
suggested by the example and than is possible today.... 
Although there is a voluminous literature on thinking and 
problem-solving, including intensive case-history studies of 
invention, I could find nothing comparable to a time-and-
motion-study analysis of the mental work of a person engaged 
in a scientific or technical enterprise.... About 85 per cent of my 
thinking time was spent getting into a position to think, to 
make a decision, to learn something I needed to know. My 
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thinking time was devoted mainly to activities that were 
essentially clerical or mechanical: searching, calculating, 
plotting, transforming, determining the logical or dynamic 
consequences of a set of assumptions or hypotheses.... The main 
suggestion conveyed by the findings just described is that the 
operations that fill most of the time allegedly devoted to 
technical thinking are operations that can be done more 
effectively by machines than man (Licklider, 1961, Baecker 
1987, p43). 

Licklider's idea was that computers can effectively help in improving 

the thinking process. 

Sketchpad 

Around 1963, Ivan Sutherland, an MIT graduate student, 

designed a graphics program called "Sketchpad" for his Ph.D. thesis 

(Nace, 1984). It could be used to manipulate pictures as well as to 

manipulate numbers or text in the computer. Sketchpad enabled 

people to create lines, circles, and other geometrical figures directly 

on the screen with an input device called a light pen. The following 

ideas and concepts introduced by Sutherland were very important to 

the future development of human computer interface: 

*The concept of the internal hierarchic structure of a computer-

represented picture and its definition in terms of subpictures. 

The concept was later used in hypertext as a control device, 

such as "home card" (see fig 1) in HyperCard which controls the 
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access of all information in the HyperCard working 

environment. 

Figure 1. Home card of HyperCard 
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*The concept of a master picture and of its instances which are 

transformed versions of the master, a concept which helped lay 

the foundation for modern object-oriented programming. 

•The ability to display and manipulate iconic representations of 

constraints. 
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•Recursive operations such as "move" and "delete" applied to 

hierarchically defined pictures (Baecker, 1987). 

All the above concepts played very important roles in the 

current integration products. The following section discusses some of 

those products. 

Computer Aided Document Creation 

Bush's concept of the "Memex" was elaborated by Doug 

Engelbart and Ted Nelson. Engelbart focused on hierarchic structure 

in documents while Nelson was interested in the links and 

interconnections. 

Hypertext 

Nelson termed the concept of "the role of the computer in 

building and manipulating richly structured complexes of structure, 

interconnected, and interlinked bodies of text" as hypertext. He 

introduced the word hypertext to mean 

a body of written or pictorial material interconnected in such a 
complex way that it could not conveniently be presented or 
represented on paper. It may contain summaries, or maps of 
its contents and their interrelations; it may contain annotations; 
additions and footnotes from scholars who have examined it. 
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Let me suggest that such an object and system, properly 
designed and administered, could have great potential for 
education, increasing the student's range of choices, his sense of 
freedom, his motivation, and his intellectual grasp. Such a 
system could grow indefinitely, gradually 

including more and more of the world's written knowledge 
(Nelson, 1965, Baecker 1987, p47). 

Nelson presented the concept and the design of links and 

interconnections called "Xanadu" as a hypertext system 16 years 

later. 

Augment 

Engelbart spent twenty-five years designing a real working 

system called "Augment." Engelbart considered his work as "the 

augmentation of man's intellect": 

By 'augmenting man's intellect' we mean increasing the 
capability of a man to approach a complex problem situation, 
gain comprehension to suit his particular needs, and to find 
solutions to problems. Increased capability in this respect is 
taken to mean a mixture of the following: the comprehension 
can be gained more quickly; that better comprehension can be 
gained; that a useful degree of comprehension can be gained 
where earlier the situation was too complex; that solutions can 
be produced more quickly; that better solutions can be 
produced; that solutions can be found where earlier the human 
could find none (Engelbart, 1963, Baecker 1987, p47). 
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Ten Minute Rule 

Engelbart was one of the first pioneers who recognized the 

need for "user interface." Nelson shares the concept of user interface 

and saw the potential of young people interested in computer 

technology. In the famous "Nelson Ten Minute Rule"(1974) he 

suggested, "Any system which cannot be well-taught to a layman in 

ten minutes, by a tutor in the presence of a responding setup, is too 

complicated." The evolution of interactive text editors was 

developed by IBM in the 1960s and 1970s (Baecker, 1987). The ten 

minute rule has also driven the computer interface developer to 

provide easy to learn and easy to use (user-friendly) interfaces. 

The Personal Workstation 

The Xerox Palo Alto Research Center (PARC) has contributed 

many new advances in computer design and implementation since it 

was formed in 1971. Xerox developed the Alto, a new type of 

computer called a "personal workstation" (Thacker, 1986), which was 

a computer designed for individual use with local processing power 

and memory, a high resolution bit-mapped display, a key board, and 

the mouse - a pointing and drawing device. 
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Xerox also started to develop more congenial graphical user 

interfaces on personal workstations such as various kinds of 

windows, menus, scroll bars, mouse control and selection 

mechanisms, and views of abstract structures (Baecker, 1987). 

The Dynabook 

Alan Kay, who was an artist, musician, and computer science 

student (Nace, 1984) saw that the relationship between human and 

computer needed to be improved: 

the interactions of humans with their media have been 
primarily nonconversational and passive in the sense that 
marks on paper, paint on walls, even " motion "pictures and 
television, do not change in response to the viewer's wishes.... 
Every message is, in one sense or another, a simulation of some 
idea.... Although digital computers were originally designed to 
do arithmetic computation, the ability to simulate the details of 
any descriptive model means that the computer, viewed as a 
medium itself, can be other media if the embedding and 
viewing methods are sufficiently well supplied. Moreover, this 
new" metamedium " is active - it can respond to queries and 
experiments - so that, the messages may involve the learner in 
a two-way conversation..(Kay and Goldberg, 1977, Baecker, 
1987, p49) 

Kay (1977) goes on to say that: 

A dynamic medium for creative thought is the 
"Dynabook." Imagine having your own self-contained 
knowledge manipulator in a portable package the size and 
shape of an ordinary notebook. Suppose it had enough power 
to outreach your senses of sight and hearing, enough capacity 
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to store for later retrieval thousands of page-equivalents of 
reference materials, poems; letters, recipes, records, drawings; 
animations, musical scores, waveforms, dynamic simulations, 
and anything else you would like to remember and change. 

Alan Kay also stressed that computers had to be useful to 

people. He said "never design a programming system that children 

can't use"(Nace, 1984). Later in 1971, Kay created a new 

programming language, Smalltalk, for a personal computer with a 

keyboard and a pointing device like a mouse. 

Although Xerox PARC had developed software techniques to 

support a variety of advanced user interface concepts, including pop

up menus, overlapping windows, and icons, they underestimated the 

growing power of hobby computer companies. They missed the 

chance to take advantage of their huge technological lead and 

dominate the personal computer industry. Alan Kay convinced the 

PARC group "We've got to come out with a computer that looks like a 

paper and works better. The Dynabook will replace notebooks, 

textbooks, telephones, and typewriters." He admitted that "What I 

completely misunderstood about the microcomputer industry was 

the hunger people had for any kind of computer" (Nace, 1984). 
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The Personal Computer 

The first commercial personal computer which successfully 

implemented the Xerox-style user interface (mouse, windows, icons, 

and pull-down menus) was the Apple Macintosh (William, 1984; 

Baecker 1987) which saw the need and desire for an interface that is 

"more congenial, more forgiving, more user-friendlv than that 

required by the mathematical and technical user of the past" 

(Baecker,1987). 

From Vannevar Bush's "Memex" idea, human interface systems 

were developing along with the computer technology. The hypertext 

concept which was started from the "Memex" was not achieved until 

recently. Hypertext is based on the assumption that human idea 

processing occurs through association. A hypertext system uses 

electronic capabilities to overcome the limits of the linear nature of 

printed text (Carlson, 1988). Generally paper text (or flat text) can 

provide only linear information flow or hierarchical information flow 

(see Fig 2). 

A hypertext system is structured with a network of nodes and 

links, allowing three dimensional information navigation. Nodes 

(pools of information) can be graphics, maps, text, or any type of 

information that can be displayed as a window on the screen (user 

interface, see Fig 3). 



Figure 2. 2-D Information Processing(from Carlson, 1988) 

LINEAR TEXT 

HIERARCHICAL INFORMATION FLOW 

Figure 3 3-D Information Processing(from Carlson, 1988) 

2. Conclusion 

From this description of the evolution of computer interface 

and integration, hypertext has emerged as the most probable 

solution to the problem faced in landscape architecture. 
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Landscape planning and design has to deal with many different 

aspects of environmental information. For example, landscape design 

work has to associate the basic elements of landscape architectural 

design such as the landform, plant materials, pavement, basic 

structures, architecture, site, and water (Booth, 1985). Currently this 

information can only be presented as a traditional written paper 

document in linear or hierarchical information flow. Landform, 

plant materials, and site elements have very complicated 

relationships. Also, landscape planning has to deal with the varied 

information of elevation, existing land use, soils, vegetation, and 

wildlife. Again, the relationship between this environmental 

information is very complicated. The hypertext approach could be a 

better way to associate and interpret such information instead of the 

traditional linear or hierarchical means of presentation. 

Hypertext has the features that we were searching for in the 

problem statement, such as ease of use, multiple connecting ability, 

and the application managing interface. The next step will be an 

examination of this hypertext technology for use in landscape 

architecture. 
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CHAPTER 3 

METHODS 

The purpose of this chapter is to review hypertext products 

and select one to demonstrate its use in landscape architecture. A 

procedure for integrating landscape architectural applications 

software will be given to show how the features of hypertext 

technology may be used in landscape architectural applications. 

1. Archival Research 

Archival research was used in the search for the user friendly 

(easy to use) hypertext computer hardware and software. Once the 

computer hardware and software are chosen, computer application 

methods are used to explore the power of hypertext, and a variety of 

traditional environmental interpretive media such as graphics, maps, 

sound, and text are applied on the chosen computer hardware and 

software. The linkage (association) between the environmental 

information such as graphics, maps, sound, and text will be designed 

with the application of hypertext hardware and software in the 

experimental demonstration. 
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The Selection Criteria 

The ideal hypertext hardware and software for this study 

should have the following features on: cost, easy to use, flexible, 

interactive with users, and flexible in information communication. 

An easy to use, flexible, and interactive computer interface is very 

important to a landscape architect, who should devote more time to 

design and planning work instead of struggling with difficult 

commands of the applications programs. For economic reasons, the 

hypertext products also have to be compatible with the available 

resources of a typical practicing landscape architect. 

a. Filevision 

Filevision is basically a graphical database management 

software which works on Macintosh computers. The concept of 

Filevision is to provide information in the same way users associate 

it, by graphically drawing objects connected to textual and graphic 

database information. 

As an object oriented integrated imaging database, Filevision 

includes the function of a powerful drawing program, a miniature 

word processor or/mail merge program and a multiple database with 

32 possible drawing layers attached to their own unique database. 

The drawing layers can be displayed in several combinations with all 

layers showing, selected layers showing, selected objects in each 

layers showing or in any combination. Each object (shape, symbol, 

line or text) is attached to its own record within that drawing layer's 

database type(Marvelin, 1988). 
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If desired, up to 32 layers of data can be created within one 

file. Information can be represented in pictures, as well as numbers 

and words. Files can be associated by the link function provided by 

Filevision. It is designed for easy set up and use and provides all of 

the standard database features with one of the most flexible and 

understandable methods provided on any computer. Filevision IV, 

Integrate Imaging Database costs $495.00 and Business Filevision 

costs $395.00 each (Marvelin, 1988). 

b. Guide 

Guide is one of the first commercial hypertext authoring 

programs for personal computers. Messages can be presented in 

text, graphics, numbers, sound, and still video images. Guide allows 

links within a document and between documents and other 

applications. The links can be created by pointing and clicking from 

a pull down menu. Guide for the Macintosh costs $199.95, for the 

IBM PC (5-1/4 360K diskettes) costs $300.00, and for the IBM PC (5-

1/4 1.2MB diskettes) costs $275.00(0wl, 1988). 
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Tablg 2. Review of existing hypertext products 

Computer Applications 

Hypertext products WP CAD GIS PG SS DBMS Hardware 

Macintosh Plus 
Macintosh SE 
Macintosh SE/30 
Macintosh H 
Macintosh IIx 

IBM PC,AT,PS/2 
IBM XT 
Macintosh 

Macintosh Plus 
Macintosh SE 
MacintQgh II 

IBM touch 
sensitive screen. 
IBM XT, AT 
IBM PS/2 30, 50, 
60. 
control programs 
non-IBM laser 
videodisc plaver 

Sun 3, 386i 
Apollo DN 3000, 
DN 4000 

*WP - Word Processing 
*CAD - Computer Aid Drafting 
*GIS - Geographical Information System 
*PG - Presentation Graphics 
*SS - Spread Sheet 
•DBMS -DataBase Management System 

c. HyperCard 

Business FileVision x x x 2C 

Guide X X X i 

HyperCard x x x x x x 

InfoWindow System x x x x 

KMS X X X X x x 

HyperCard can be used on Apple Macintosh Plus, Macintosh SE, 

and Macintosh II computers. It is an integrated software tool kit used 
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to create interactive applications that communicate knowledge. It is 

the first authoring system to reach the general public (Dear, 1988). 

HyperCard may use, customize, and create new information using text, 

graphics, video, music, voice, and animation (Williams, 1987). It is an 

authoring system and a complete development system for Macintosh 

with the addition of HyperTalk language, which is an object-oriented 

programming (OOP) language. It is the first programming language for 

many Macintosh users. 

The retail price of HyperCard software is $49.00, and it comes 

free with every newly purchased Macintosh computer (Apple, 1987). 

d. InfoWindow System 

The key element of the InfoWindow system is the IBM Info 

Window Display. With a touch-sensitive screen, the InfoWindow 

system is highly interactive with the touch of a finger. It has the 

versatility to present full-motion video picture or still video images. 

It also has narration, music, and sound effects because it contains an 

integrated audio amplifier and two integrated speakers (IBM, 1988) 

InfoWindow System can coordinate the functions of audio, video, 

computer graphics and text into single presentations. It can support 

applications addressing education and training, merchandising of 

products and services, and public information access Each device of 

the Info Window System costs several thousand dollars. 
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e. KMS 

KMS (Knowledge Management System) works on Sun or Apollo 

environments. It is a hypermedia system for individual and 

collaborative work environments. With an efficient and easy to use 

interface, KMS allows users to create notes or "frames" (a screen sized 

workstation) of information and link them into the larger network 

within the distributed computing environment. It also provides an 

"action language" which allows users to initiate database queries and 

to execute other programs with a single mouse click. The student 

price of KMS is $495.00 (Scribe, 1988). 

The Selected Hardware and Software 

According to the selection criteria which are; easy to use, 

interactive with users, and flexible in information communication, 

HyperCard has all the available hypertext functions. It is also the 

most economic hypertext package. The multifinder ability and 

HyperTalk scripting language in HyperCard make it most compatible 

with landscape architectural applications. These characteristics make 

HyperCard the package selected for this study. 



3 9  

2. Computer Software Application 

The object is to demonstrate how the hypertext function works 

for the landscape architectural computer applications. The 

applications used are GIS, painting software, and word processing. 

HyperCard will be used as the hypertext application. MacGIS, 

MacPaint, and Microsoft Word will be used as the other applications. 

A typical application using information collected in a landscape 

planning project for the Oracle State Park, Oracle, Arizona, will be used 

for the demonstration. Different ways of connecting and organizing 

applications and information within a hypertext system will be 

demonstrated in the next chapter. A more in-depth examination of 

the selected applications follows. 

a. HyperCard 

Bill Atkinson, one of the early developers of the Macintosh 

computer, started the idea of HyperCard in 1984. HyperCard was 

called Wildcard in the early days. It was designed to be an authoring 

system to help create systems to teach and guide students and 

learners. While developing the three user preference levels from 

browsing (moving around and viewing a database by clicking images 

on screen), painting (using a MacPaint tool to draw graphic images), to 

cutting and pasting (selecting areas of text or drawing and moving 

them to other locations), Atkinson realized that much more had to be 
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provided than simply an authoring system. Thus the fourth and final 

layer was, a programming language for manipulation of the objects 

that are created. HyperCard moved beyond a mere authoring system 

and became a complete development system for the Macintosh. 

HyperCard was designed to let the users organize information 

much the way humans do in their minds, by association and context. 

It allows users to explore large amounts of information at exceptional 

speeds, or to quickly zero in on exactly the needed information. 

HyperCard is also good for creating, exchanging, and managing 

information. 

HyperCard was designed with the advantage of the various 

capabilities of the Macintosh user friendly interface which was 

developed on a solid psychological theory of mental representation 

(Dear, 1988) and which takes advantage of the Xerox-style user 

interface (mouse, windows, icons, and pull-down menus) introduced in 

the literature review. The theory of mental representation can be 

traced to the work of psychologist Jerome Bruner and his colleagues in 

his book Toward a Theory of Instruction (1966). 

Bruner studied the intellectual development of children between 

four and eleven year of age. He analyzed the results of the 

experiment based on the response of children of different ages to the 

same event according to the following question: "how the child gets 

free of present stimuli and conserves past experience in a model, and 

the rules that govern storage and retrieval of information from this 
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model.... What is meant by representation? What does it mean to 

translate experience into a model of the world?" Bruner suggested 

that there are probably three ways in which human beings retrive 

informations through: action, visual or other sensory organization, and 

words or language. He decided that those were the three forms of 

mental representation: enactive representation, iconic representation, 

and symbolic representation. 

The Macintosh interface has all three forms of mental 

representation. The first, enactive representation, was shown as: the 

"tear off" tools menu, and the clicking, dragging, and releasing actions 

of the mouse. Interaction is also an active process. The second type of 

mental representation, iconic, is shown as icons and bit-mapped 

graphics. The third representation, symbolic representation, appeared 

as the word HyperCard itself or naming an object that stands for 

something else. 

HyperCard was designed according to the most common method 

for sorting information; the index card (see Figure 4). The "index card" 

is assumed to be 3-by-5 inch size which is shown on the monitor as 

342 by 512 pixels. Text, graphics, and sounds are stored on cards that 

appear on the Macintosh screen. One group of these cards is called a 

"stack". Stacks work as a file in the general applications. To browse 

through the cards in a stack, the users have to use "buttons". "Button" 

is the name of the icon in HyperCard which is the key of the dynamic 

linkage of HyperCard. Through the commands of HyperTalk, buttons 



allow the users to create the linkages between cards or quickly find 

the information by pointing and clicking on it (see Figure 5). Buttons 

also can launch other applications through the instruction of the 

scripting language which connes with HyperCard - HyperTalk, 

Figure 4, HyperCard was designed according to the most common 

method for sorting information - the index card. 

HyperTalk is a scripting language which works with HyperCard 

and can be applied in a messenger box (see Fig 5) or in the buttons, 

cards, and stacks. 

Figure 5. Message Box of HyperCard 

jiDjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjijjjjjjjjjjijjjjjjjjjjjjjjjjjjjjjjjjjjijjijjjjjjjjjjjjjjjjjjjjjjjjjjijjjjjjjjjjjjjjjjjjjjjjj 

go next card 
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HyperTalk is the key to linkage in HyperCard. It is similar to an 

"object oriented" language which is very "forgiving" and quite 

"friendly". It uses a syntax (grammar) very much like real English. 

For example the following five scripts all have the same 

message. Choosing any of the scripts will bring the user to the same 

place. 

Go Art Ideas 

Go to Art Ideas 

Go stack Art Ideas 

Go to stack Art Ideas 

Go to card 1 of stack Art Ideas 

To integrate the applications with HyperCard, the Open 

command of HyperTalk is the command to use. The standard syntax 

of Open: 

open application 

open document with application 

To open an application in HyperCard actually saves the time of 

quitting HyperCard. HyperCard has integrating character. User can 

open another application software in the middle of working with 

HyperCard and come back to it when the work in another application 

program is done. Most application softwares currently on the market 

do not have such feature. If user wants to change to another software 



4 4  

while working with a software and come back later. He has to quite 

current one, then open another one; quite the software after the work 

is done, and reopen the previous one. 

b. MacGIS 

MacGIS is a Macintosh Geographic Information System 

application which is a Beta testing version and is newly released by 

the University of Oregon. 

A Geographic Information System is basically a digital 

cartographic modeling system. It is used to computerize and grid a 

landscape map into a numeric database format then analyze the data 

through a manipulation process. It was originally designed for 

academic use on a mainframe computer. In 1986, the IBM version of 

the Map Analysis Package (MAP) was formally released (Tomlin, 

1986). GIS can be applied in a wide variety of application projects. In 

the field of landscape architecture, it can be used to work on 

landscape planning analyses, one of the research fields that this study 

would like to introduce to the general public. 

The MacGIS takes full advantage of the Macintosh interface 

system, such as icons, menu bars, and dragging features. It also 

revised Tomlin's GIS commands (Larsen, 1988). One of features of the 

MacGIS package is its adapted ability for enlarging and reducing the 

size of maps from drawing applications. Thus a large database can be 

viewed on the screen (approximately 240 rows and 240 columns). 
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The original Tomlin GIS package on IBM can only show 24 rows and 

60 columns on the screen at one time. 

c. MacPaint 

MacPaint is a computer aided drafting package. The author of 

MacPaint, Bill Atkinson, is also the author of HyperCard. The graphic 

tool package in MacPaint is basically the same with HyperCard. The 

MacPaint program helped propel the acceptance of the Macintosh 

because it demonstrated many of the Mac's superior features over 

other computers, particularly in the area of graphics. MacPaint is 

compatible with other image capture hardware such as Thunder Scan 

and MacVision and makes it possible to capture the graphic image of 

pictures and videotapes for realistic graphics. The realistic graphics 

captured by MacPaint can be easily transferred into HyperCard files 

through the import function. 

d. Microsoft Word 

Microsoft Word is a word processing package for Macintosh 

computers which also has all the Macintosh interface features such as 

menu bars, mouse, and pull down menus. This word processing 

package can import graphics from graphic packages through the 

clipboard(a temporary storage place). The window function of this 

word processor can show several documents on the screen at the same 
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time. Microsoft Word can easily be accessed from the HyperCard 

package with the HyperTalk scripting language. 

3. Design of Links Among HyperCard and Other Application 

Theoretically, with the multi-linking ability of HyperCard, 

scientific research such as using MacGIS can be easily presented to the 

general public. This is one of the purposes of this study: to use the 

hypertext technology to link the Geographic Information System with 

other common environmental knowledge. Another purpose is to let 

the interested general public or landscape design colleagues know 

what the researchers are doing, what has been done by researchers, 

and what has been learned about land suitabilities. Landscape 

planners usually make significant recommendations on the 

environment, such as where a new landfill should be located and 

suitable locations for new industrial developments . GIS is one of the 

planning tools that landscape planners use. With the help of 

hypertext technology, GIS will no longer be an unreachable computer 

mystery to many landscape architectural colleagues and the general 

public. 

In the demonstration, a relationship of landscape architectural 

applications is designed based on the HyperCard multifinder and the 

HyperTalk programming ability. The flowchart of the relationship is 

shown in Figure 6: 
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Figure 6: Relationship of landscape architectural applications in 

demonstration. 

integration 
(HyperTalk) APPLICATIONS 

data 
text 

Microsoft Word. 
MacGIS 
MacPaint graphic — 

pictures -

HYPERCARD 

NEW 
APPLICATION 

To integrate applications with HyperCard, strategies need to be 

developed. According to Schatz(n.d.), existing hypertext systems have 

six basic mechanisms for document composition and viewing: 

hierarchies, nonlinear authoring, pedagogical ordering, argumentation 

structure, versions & annotations, and trails. 

a. Hierarchies 

Hierarchical documents are common in ordinary literature, 

thus most of the hypertext systems were designed to support 

the hierarchical arrangements of links. Hypertext can for 

example, use a commercial "outline processor", design the basic 

structure of a document and then flesh it out section by section. 

A reader could view a high-level outline of the document in 

progressively greater detail. 
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b. Nonlinear Authoring 

Nonlinear authoring structure makes little attempt to 

linearize the presentation of material. Instead, an initial topic is 

provided, while making diversions to other topics as they occur 

in the "stream of consciousness". Such nonlinear structure might 

be especially valuable for composing the documentation for a 

large, complex system, or in more interactive settings. 

c. Pedagogical Ordering 

Pedagogical ordering is designed to allow a student 

unfamiliar with a topic to explore it in a less rigid way than a 

single linear presentation. A student would be expected to 

eventually traverse the entire system. 

d. Argumentation Structure 

In the argumentation structure, a reader would typically 

be expected to begin at the first conclusion, possibly examining 

the supporting and contradicting evidence, and then move on to 

later conclusions in a single well defined order. Usually 

argumentation structure is set up with a single path through the 

document graph, with optional branching side paths. 

e. Versions and Annotations. 

The versions and annotations structure is used to support 

most documents. Links are used to eliminate redundant 
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material, such as quotes of earlier documents. A new document 

contains only new text, with links to the older incorporated 

material. 

f. Trails 

Trails was generated by Vannevar Bush, which let readers 

browse through an existing collection of documents in the 

hypertext system. 

Each mechanism fits different types of information, and a 

demonstration of the integration based on the hypertext mechanisms 

will be shown in the next chapter using an actual landscape planning 

project, that of Oracle State Park. 
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CHAPTER 4 

DEMONSTRATION 

One of the objectives of this thesis is to demonstrate the utility 

of hypertext technology with Landscape Architectural computer 

applications including GIS, Painting software, and word processing. 

The demonstration_uses information typically collected in a landscape 

planning project, in this case from the Oracle State Park master plan 

study in Oracle, Arizona. Different ways of connecting and organizing 

applications and information within a hypertext system are 

demonstrated in this chapter. 

1. Available Information on Oracle State Park 

Oracle State Park, which is still in the development stage is a 

new park dedicated to environmental education. A landscape 

architectural firm and research institute are heavily involved in the 

inventory and design of Oracle State Park. 

a. History and location of Oracle State Park 

The site of Oracle State Park is located in Oracle. It was 

the property of the Kannally family around 1900, used as a 

ranch headquarter. The last survivor of the family Lucille 

Kannally, willed 4000 acres to the Defenders of Wildlife as a 

wildlife refuge in 1975. The Defenders gave this land to Arizona 

State Parks in 1985. Environmental education projects have 
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been carried on this land ever since it was donated by the 

Kannally family. 

Environmental education, according to the Oracle State 

Park program, is for the statewide public, including preschool 

and school-age children, school classes, individuals, families, local 

citizens, organized groups and senior citizens. Therefore, the 

activities in the park will vary according to the users. The 

master planning process of Oracle State Park is currently being 

developed under the legislative mandate of Arizona State Parks 

to make parks for the "education, pleasure, and health" of the 

people of the state. 

b. The information content of Oracle State Park 

Much of the environmental inventory information for 

Oracle State Park is in computer format. The interest of this 

demonstration is to bring current information about the 

development of Oracle State Park to the concerned general 

public in an interesting and easy to use computer system. At the 

same time, it shall also be an easy-to-operate system for the 

manager to maintain the system and to update the information. 

Later on, when Oracle State Park is open to the public, this 

information system could serve as a multi-function information 

system. For example, it could serve as an interactive tool for 

environmental education, it will faithfully bring the updated 
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information of Oracle State Park to the visitors, and the park 

manager can use the same system for bookkeeping purposes. 

2. The Set Up of the Oracle State Park Information System 

Due to the different purposes of the information system and the 

nature of presenting documents, the Oracle State Park information 

system was designed as a combined hypertext mechanism of 

hierarchies, nonlinear authoring, and trail structures. The trail 

structure allow users to browse through the whole system. 

Hierarchies are used according to the format of most inventory 

documents of the Oracle State Park. Nonlinear authoring is used 

especially for the children's computerized game , "The Impact 

Monster" and the Development Master Plan (stack 4.10). 

Using the inventory information about Oracle State Park, the 

related environmental information from text books, and the digital GIS 

data base, an information system is set up with HyperCard in the 

following stacks (see Appendix): 

1. Home Stack of HyperCard 

2. Home Stack of Oracle State Park 

3.1 Instruction Stack 

3.2 Plant Index Stack 

3.3 Wildlife Stack 

3.4 History Stack 
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3.5 Park Information Stack 

3.6 Geographic Information Stack 

4.1 Riparian Woodland Stack 

4.2 Oak Woodland Stack 

4.3 Oak Scrub Stack 

4.4 Mesquite Scrub Stack 

4.5 Riparian Scrub Stack 

4.6 Desert Grassland Stack 

4.7 Oak Grassland Stack 

4.8 Seeded Grassland Stack 

4.9 Planning Process Stack 

4.10 Master Program Stack 

4.11 Environmental Education Stack 

4.12 Current Events Stack 

4.13 Oracle State Park Geographic Map Stack 

The structure of the information system can be viewed as a 

hierarchical structure, at the same time it allows the user to browse 

through the entire system. The stacks combine different information 

formats such as graphics, numbers, text, and video images which were 

generated from different applications. 

There are two levels of integration in this structure. Level one 

only exists in the "Home Stack of HyperCard" which allows direct 

integration among different applications. The icons connected to 

different applications are provided in the HyperCard home stack. 



5 4  

HyperCard home stack also controls user preference of the information 

system. Once the "scripting level" is selected, users are allowed to 

communicate with other applications in the whole information system 

through HyperTalk. The second level starts from the "Home Stack of 

Oracle State Park" and includes the rest of the stacks, and has limited 

operating authority. The second level is designed to stay within the 

"browser's level", thus the visitors of the Oracle State Park are allowed 

to browse through the information system without changing or erasing 

anything in the system. 

a. The Technique Used in Building the Stacks 

To demonstrate the integrating ability of HyperCard, some 

hardware and software are used in the construction of the 

information system. As discussed in Chapter Three, HyperCard 

can use, customize, and create new information using text, 

graphics, video, music, voice, and animation. The Oracle State 

Park information system used graphics, number, text, and video 

images generated from different hardware and software. 

1. Graphics 

Graphics are generated from three different sources: 

HyperCard graphics tools, MacPaint, and ThunderScan. 

HyperCard graphic tools and MacPaint are 

compatible, because Bill Atkinson is the author of both of 



them. However, HyperCard also has a small graphics 

library for references. Graphic examples can be seen in all 

the stacks, particularly the monster game stack (see the 

following graphic) which is an interactive story generated 

to enhance children's environmental awareness. 

It is difficult to use HyperCard graphics tools and 

MacPaint to produce realistic graphics. ThunderScan 

hardware and software is a simple and inexpensive device 

to input realistic graphics (Figure 6). 

Figure 7. Graphic Generated with HyperCard Graphic Tools 

Examples can be seen in all the plant material stacks (stack 

4.1-4.8). ThunderScan hardware works with Macintosh 
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Imagewriter to scan the graphics or pictures. The software 

captures the scanned images as MacPaint files. The 

HyperCard import command then transfers the MacPaint 

files through the Clipboard to the cards in stacks. 

Figure 8. Graphic generated with ThunderScan 

2. Numeric 

The rasterized spatial data base of Oracle State Park 

was transferred from IBM format into Macintosh format 

and imported into the MacGIS software. Maps generated 

from MacGIS (see the graphic) can be transferred into 

MacPaint files. The MacPaint files are placed on the 

startup disk. The maps are then transferred into 
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HyperCard stacks; an example of this can be seen in the 

Geographic Information Stack. 

9 Rasterized GIS Map of Oracle State Park's Vegetation 
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3. Text 

Text can be generated from the HyperCard graphic 

tools as graphic images or, by using the mini word 



processor of HyperCard in the "field" as text files. The text 

files in Microsoft Word can be transferred through the 

MacPaint package as described in the Numeric section 

above. Examples of text can be seen in all the stacks in 

Appendix. 

4. Video Image 

Video Images (Figure 8) are also used in the 

information system. Video imaging is the fastest way to 

insert an image into computer. 

MacVision hardware and software are used to 

capture the video image from the view window of a video 

camera or television screen. Video images can be scanned 

through MacVision hardware, captured by MacVision 

software, and then transferred as a MacPaint file into 

HyperCard. An example can be seen in the home stack of 

Oracle State Park. 
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Information Protection 

In order to protect the existing system from being 

accidentally destroyed, and for management purposes, it is 

important to limit visitors' access within the Oracle State Park 

information system. Several methods of protection were set up 

to protect the original copy: 

1. Hide the menu bars on the top of the screen 

2. Set up the user level at "Browser Level" 

Figure 10. Video Image Generated with MacVision 
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3. Request a password 

4. Maintain a back up copies of the Oracle State Park stacks 

1. Hide the menu bars on the top of the screen 

The menu on the screen can be hidden by using the 

command Key and space bar at the same time or by 

scripting with HyperTalk in the card information. This 

prohibits the visitors from using the menu on the top of 

the screen. If any one knows HyperCard very well or hits 

the command key and space bar at the same time by 

accident, then HyperCard has to depend on the other 

protective measures. 

2. Set up the user level at "Browser Level" 

The "User Preference" is the last card of the 

HyperCard Home Stack. On the Browser's level, users can 

only use the Browser tool instead of the other editing tools. 

Users will not have the ability to type, paint, author or 

script. Thus visitors will not be able to change the 

information in the stack. 

The three possible accesses for users to change the 

user's level are: 
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a. use the "go" menu on the top of the screen and use 

the "home" command to go to the home stack, 

b. use the "file" menu on the top of the screen and 

use the "open stack" command to go to the home 

stack; 

c. use the "file" menu on the top of the screen and 

use the "Quit HyperCard" command to go to the home 

stack; then the user may go to the "User Preference" 

card in the home stack. That is why the password is 

needed. 

3. Password 

Passwords are set up in "Stack Information". 

HyperTalk is the script language. Only those who manage 

the park know the passwords. When people click the 

command of "Open Stack","Quit HyperCard", or "Home", the 

computer will beep and ask the user, - "What is the 

password?" If the password is incorrect, the computer will 

show some greeting words, such as "Hello! How are you 

today". If the password is correct, then the command will 

work. Otherwise the user will stay put, without going 

anywhere. 

4. Back up copies of Oracle State Park stacks 

In case of unforeseen damage to the cards, the 

manager should always prepare at least one back up copy 
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of the HyperCard and Oracle State Park stacks. It is easy to 

install fresh copies of the Oracle State Piark stacks into the 

computer. 

Due to the protection design, the manager has to do some routine 

work before showing the card to the public: 

1. Turn on the computer and make sure the user preference is 

in the Browser's level. 

2. Use command-space to hide the menu bar on the top of the 

screen. 

3. Go to the home card of Oracle State Park. 

4. Once in awhile, refresh the stack by copying the original 

stacks into the computer. 

The Oracle State Park information system is an example of 

integrating the information, generated by landscape architectural 

practice including graphics, numbers, maps, and text. This process has 

great potential for wider applications in landscape architectural 

practice. 
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CHAPTER 5 

RESULTS AND DISCUSSION 

The purpose of this thesis is to determine if existing computer 

integration technology can assist in the problem of technology transfer 

in the integration of landscape architectural applications and 

information in the computing environment. The ideal computer 

integration product has to be user friendly, so that landscape 

architects can devote more time to producing professional products 

rather than learning the computer commands. 

The historical review of how people have tried to solve the 

problem of connecting and managing information by utilizing 

computer technology indicates that people have been addressing this 

problem since the early age of computer technology. Vannevar Bush 

started to explore the possibility of using computers to integrate 

information in 1945. The dreamed machine, "Memex", inspired 

research on human interface and hypertext technology. Xerox-style 

user interfaces (mouse, window, icons, and pull-down menus) 

represent the accumulated experience of human interface 

development. User friendly hypertext products for the general public 

became possible after personal computer developers adopted the 

Xerox-style interface. 

In the search for an economical, powerful, and user-friendly 

existing commercial integration package for landscape architectural 

practice, HyperCard was considered more qualified than Business File 

Vision, Guide, InfoWindow System, and KMS. MacGIS, Microsoft Word, 
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and MacPaint, were chosen to perform as landscape architectural 

applications for the demonstration. 

HyperCard is not a perfect hypertext product. It has a number 

of limitations: print out speed is not fast enough, its open command is 

not flexible enough (not only must every directory and file name be 

spelled correctly but it is also case sensitive), and its search function 

does not work on the text generated from the graphic tools. Some of 

these problems may be solved in the future, yet it is the most 

appropriate tool among the existing hypertext products at the 

moment. To demonstrate the integrative ability of the hypertext 

product, HyperCard was used to integrate with the chosen landscape 

architectural applications. HyperCard does have the advantage of 

saving time while working with several applications. The example 

working procedure will be compared as following: 

HyperCard Environment Non HyperCard Environment 
get into HyperCard get into graphic application "X" 
draw a map draw a map 

(Some ideas for a research paper came up while working on the map. We need to 
go to the word processing to do some editing work before forgetting the ideas) 

open document "Y" with application "Z" save the map 
work on paper "Y" quit application "X" 
save paper "Y" open document "Y" with 
Quit application "Z" -back to the map application "Z" 
in HyperCard work on paper "Y" 

save paper "Y" 
Quit application "Z" 
open map with application "X" 

At the same time, this kind of working environment will help people 

to start a package without having to memorize the configuration. For 

example, if some one works on WordStar in the IBM environment, he 
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has to open the package with the correct configuration. To make the 

Hypertext product more usable and friendly to landscape architects, 

the user interface should be even more pictorially oriented. 

Figure 11. User Interface Simulating the Desk Working Environment 
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The above interface (Figure 11) would be a good example. In the 

example, the image on the computer monitor shows a desk with a file 

cabinet, pens, books, and many other pieces of eiquipment that we are 

familiar with in our daily practice and which operate as we would 

expect. This kind of interface should make the computer more 

comprehensive to use. 
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Figure 12. User Interface Simulating the Desk Working Environment. 
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By applying the documentation and inventory of Oracle State 

Park, which was generated by the consultant landscape architects, the 

demonstration of HyperCard integrates different formats of 

information (graphics, spatial data, text, and video images) generated 

from different type of hardware and software. Due to the multi-user 

nature of the park, the information system has to be designed as a 

read only memory (ROM). In this demonstration the hidden menu bar, 

password, the browser level, and the fresh copy of the system were 

used as protective devices. Read only memory can be easily achieved 

by using the laser compact disk (CD/ROM). The laser disk does not 
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allow the general disk drive to write on it thus the design of 

passwords and other protection is not necessary. However, the laser 

disk is very expensive and not very flexible for updating. 

One of the shortcomings of the Oracle State Park information 

system is that there is no facility map in the system due to the fact 

that the park is still in the development stage. As soon as the design 

of Oracle State Park is confirmed, the facility map and facility 

information should be attached under the park information stack. 

Hypertext products have great potential in landscape 

architectural practice. Some of the possible projects that can be 

generate by using hypertext technology are: 

Product 1: Interpretive use: the information system for visitor 

centers 

Information systems similar to that of the Oracle State Park 

can be used in any visitor center, especially where there are 

many international visitors. Slatin (1988) has used the hypertext 

technology with a multi-language poem for teaching purposes 

(see Figure 13). A multi-language information system can help 

the interpretation work, for most of the visitor centers can not 

afford to employ interpreters who speak too many foreign 

languages. A multi language information system will enhance the 

visit of international visitors (see Figure 13). 
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Figure 13: An excerpt for Ezra Pound's Canto CXII (this poem makes 

multiple linguistic and cultural references -English, Chinese, 

Latin)(Slatin, 1988). 

The firm voice amid pine vood, 
many springs are at the foot of 

Hsiang Shan 
By the temple pool. Lung Wang's 

the clear discourse 
as Jade stream 

 ̂vu 

Artemisia 
Arundinatia 
Winnoved in fate's tray 

neath 
luna 

Product 2: Academic use: the curriculum information of 

Departments of Landscape Architecture in the United States 

In the experience of studying in the Department of 

Landscape Architecture at a United States university, 

information about curriculum is still very difficult to reach. 

Although there is advanced communication technology, many 

students within Landscape Architecture Departments do not 

enjoy the benefit of it. By using the hypertext technology the 

departmental information can be easily reached on one 

computer disk. Figure 14 illustrates how this would work. 
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Figure 14. Department and University Information may be 

chosen interactively by user with different icons on the first 

card. Faculty, student, curriculum, facilities, and history 

information can be chosen by clicking icon on the second 

card(see next page). 
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Figure 15. The hierarchy of map images demonstrating ability to "zoom" in to 

larger scale maps by pointing at a county or quadrangle (Cowen, 1988). 
pointing ai a county will 
lead to a county level map 

pointing at o Quodrongle wil 
Link to a Quadrangle Level map 

3 
Quad sheet 
Wegener 

Pointing at o site 
would link to its 
attribute information 

Product 3: Governmental use: zoning maps. 
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The traditional map system is usually difficult to preserve 

and retrieve. Computerized maps can use hypertext technology 

to solve various problems. Maps can be arranged from regional 

scale to very detailed site scale maps. Cowen used a similar 

technique in the study of a hierarchical geographic reference 

system (1988). 

Product 4: Commercial use: construction and site engineering 

references 

To be frank, landscape architectural services are still 

limited to the higher income class in our society. The cost of 

fees for design, and related labor, and construction has 

prevented many people from using the professional services. 

However computers have become more and more popular and 

available to most families. Landscape architects can input 

professional information (such as basic construction and 

engineering references) on computer disks which people could 

buy or use in the library. With the help of user-friendly 

hypertext technology, unknowledgeable users can reach 

professional information more easily. At the same time, a list 

of local landscape architects can be attached to the professional 

information on the disk, so people can identify a landscape 

architect for design consultation. 
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The user-friendly human interface has closed the gap between 

computer scientists and the rest of the world. To catch up with the 

transitions in society, advanced computer technology has to be 

transferred into our professional practice. Landscape architecture has 

been a labor intensive profession, the greatest cost in a landscape firm 

is for labor. Computers can help to generate better and more economic 

products with their speed, memory and editing ability. There is a 

story about Japanese monks who bought computers to help with 

administrative and stationary work in order to spend more time 

studying their religious books. Later the monks found that in order to 

operate the computer, they spent much time on the computer, and 

devoted less time to their religious books than before they had 

computers. There are two possible reasons for this outcome: either the 

user interface of the monks' computer program was too difficult, or 

the computer is more interesting than their religious books. Using the 

computer properly can reduce the labor used in professional practice. 

As a design profession, it is very important for landscape architects to 

catch up with available technology. It is the unfriendly user interface 

of computer packages, lack training, and of integration methods that 

stops professionals from spending precious time to learn and fully 

utilize the power of contemporary computer technology. Hypertext 

technology can help solve the problem of integrating information with 

professional practice. This thesis is a beginning of integrating 

computer applications in professional practice. Other issues to be 

addressed include: how to integrate computer technology in the design 
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teaching process, and how to integrate the applications into existing 

courses. There is more integration work to do in the future. 
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