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Preface

Why is this a book?

The Preface to my book Hypertext and Hypermedia (AP Professional, 1990)
asked why a book on hypertext would be published as a paper book. So why do
I still insist on writing books? Well, the answer I gave in 1990 still holds,
though it will probably not hold that much longer: there are still so many

practical disadvantages connected with electronic publishing] that I decided to
stay with paper a few more years for a long work like this book. Developments
on the Internet are moving so fast these days, though, that I would expect a
future book to be some form of Internet publication.

One of the main advantages of having this book in a hypertext format
would be to provide readers with the possibility of linking directly to
supplementary reading material for issues of special interest to each individual
reader. Unfortunately this would be mostly impossible to do given current
copyright restrictions, since the relevant literature on hypertext has so many
different copyright holders that nobody could acquire all the relevant
permissions.

Instead I have relied on the traditional form of “dead” links in the form of
references to the published literature. The appendix contains an extensive
bibliography on hypertext, which is annotated to allow you to determine the
relevance of a given reference before you go to the trouble of getting hold of it.
References throughout the book point to this bibliography through the
standard notation of listing the author’s last name and the year of publication
in square brackets.

To try to compensate for the lack of a running hypertext, Chapter 2 gives a
very detailed case study of one hypertext system. The remaining chapters give
examples of several additional hypertext systems, and the book is richly

1 Slower reading speed from computer screens than from paper, problems with showing
illustrations across platforms, relative lack of portability of computers, etc.
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illustrated to give you an idea of the variety of ways hypertext can be
implemented.

There have been three major changes in the hypertext field since Hypertext
and Hypermedia was published. The first major change is the explosive growth
of the Internet from about 300,000 host computers with three million users in
1990 to about four million host computers with about 30 million users in 1995.
The Internet and its implications for hypertext are discussed in Chapter 7. The

second major change is that home computing finally seems to be happening,2

with millions of people buying powerful c:omputers3 with CD-ROM drives and
other facilities for hypermedia viewing and with networked features like
video-on-demand being made ready for introduction by several high-powered
consortia of companies from the computer, telecommunications, and

entertainment industries.* These events permeate many chapters in the book
that have been rewritten to reflect the new emphasis on home computing. The
third main change is the information overload inherent as a result of the other
two changes. In 1990, we were happy every time we could lay our hands on a
new hypertext, but in 1995, we have to fight our way out from under a
mountain of online information and unsolicited CD-ROMs received as so
much junk mail. The information overload problem is discussed further in
Chapter 8.

The home computing and multimedia trends have resulted in so many
products that it is impossible to include a complete survey of hypertext
products. Instead, coverage of many products has been integrated with the
main chapters. As further discussed in the following, one of the main benefits
of this book is that it is not product-specific, but instead aims at providing the

Home computing was a pipe dream for many years and early home computers were sold only in
small quantities that mostly ended up in closets. As an example of the change, it took ten years to
sell the first million copies of Microsoft’s Flight Simulator but only one year (1994) to sell the
second million (according to Microsoft VP Patty Stonesifer as quoted in the Wall Street Journal
November 15, 1994).

In fact, the typical home computer sold in the U.S. these days is more powerful than the
typical office computer since companies try to save on data processing costs while consumers want
as high multimedia quality as they can get.

4 The 17.5 million CD-ROM drives sold in 1994 was 170% more than 1993 sales. The number of
subscribers to the major home-computing online services (CompuServe, America Online, and
Prodigy) increased by 76% in 1994 from 2.9 million to 5.1 million.
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reader with broad insights from the diversity of hypermedia designs in the
world.

A Multitude of Hypertext and Multimedia

This book is based on many examples of hypertext and multimedia in the form
of both systems and applications. There are so many different approaches to
hypertext and multimedia that it would be wrong to base a book on a single
one. There are many books on the market devoted to a single hypertext system,
whether it be Apple’s HyperCard, Macromedia’s Director, NCSA’s Mosaic, or
yet some other popular tool. These books have many qualities and can be
recommended for readers who own one of these tools, but even if you limit
yourself to a single delivery platform I believe you can benefit from an
understanding of the wide range of design options that exist across the market.

It would also be wrong for users to base their judgment of hypertext’s
usefulness for them on the basis of knowing a single example of hypertext.
Many people may know a single system because they have seen it reviewed or
because it is used by one of their friends. Such first hand information should of
course be utilized as part of a decision on whether to use hypertext, but it
should not be the only input to the decision.

Which hypertext system should you choose? The simple answer is, “That
depends,” since there is no universally single best hypertext system, no matter
what the salespeople might tell you [Nielsen 1989e]. You should consider the
size of the information you want to represent in hypertext and whether you
want a text-oriented system or a system that is good on graphics. You also have
to consider whether your application calls for a multi-user system or whether a
single-user system will do. Finally, you have to take usability considerations
into account. Some systems are suited for professional users who need a lot of
features and who have the time to learn them, whereas other systems are
simple enough for naive users. I cannot give you a single recommendation
since I have used and designed several different systems myself.

It is important to realize that hypertext is such a broad concept that one
hypertext system might well be completely unsuited to a particular application
even though the application could be well supported by another hypertext
system. Therefore this book aims at providing you with an idea of the
multitude of hypertext, so that you will be better able to decide for yourself
whether your needs can be served by hypertext and what requirements should
be fulfilled to serve these needs well.



xii MULTIMEDIA AND HYPERTEXT

Acknowledgments

I would like to thank the following for help in writing this book. As always,
any errors or omissions are solely my responsibility.

Keith Andrews, Graz University of Technology, Austria
Michael Begeman, Corporate Memory Systems

Peter Brown, University of Kent at Canterbury, U.K.
Alan Buckingham, Dorling Kindersley Multimedia, U.K.
Jesus Bustamante, European Commission Host Organisation, Luxembourg
Ellen C. Campbell, Silicon Graphics, Inc.

Kim Commerato, Lotus Development Corporation

Jeff Conklin, Corporate Memory Systems

Kate Ehrlich, Lotus Development Corporation

Jim Glenn, SunSoft

Nadine Grange, EARN European Academic & Research Network, France
Wendy Hall, University of Southampton, U.K.

Martin Hardee, SunSoft

Lynda Hardman, CWI, The Netherlands

Kyoji Hirata, NEC Corporation, Japan

Keith Instone, Bowling Green State University

Yasuhiro Ishitobi, Fuji Xerox, Japan

Donna L. Jarrett, Corporate Memory Systems

Freddy Jensen, Adobe Systems

Jek Kian Jin, National Computer Board, Singapore
Daniel Jitnah, Monash University, Australia

Kazuhisa Kawai, Toyohashi University of Technology, Japan
Ara Kotchian, University of Maryland

George P. Landow, Brown University

Gunnar Liestel, University of Oslo, Norway

Catherine Marshall, Texas A&M University

Yoshihiro Masuda, Fuji Xerox, Japan

Michael L. Mauldin, Carnegie Mellon University

Naomi Miyake, Chukyo University, Japan

Elli Mylonas, Brown University

Jafar Nabkel, U S WEST Technologies

Emanuel G. Noik, University of Toronto

Randy Pausch, University of Virginia



Preface xiii

Ron Perkins, Interchange Network Company

José M. Prieto, Universidad Complutense de Madrid, Spain

Klaus Reichenberger, GMD Integrated Publication and Information Systems
Institute, Germany

Thomas C. Rearick, Lotus Development Corporation

W. Scott Reilly, Carnegie Mellon University

Paul Resnick, MIT

Daniel M. Russell, Apple Computer

Darrell Sano, Netscape Communications Corporation

J. Ray Scott, Digital Equipment Corporation

Eviatar Shafrir, Hewlett-Packard Company, User Interaction Design

Ben Shneiderman, University of Maryland

Norbert A. Streitz, GMD Integrated Publication and Information Systems
Institute, Germany

Joel Tesler, Silicon Graphics

Cathy Thomas, National Physical Laboratory, U.K.

Paula George Tompkins, The SoftAd Group

Martien van Steenbergen, Sun Microsystems, The Netherlands

Adrian Vanzyl, Monash University Medical Informatics, Australia

Tine Wanning, National Museum of Denmark

Michael J. Witbrock, Carnegie Mellon University

Keith Yarwood, SunSoft

Jakob Nielsen



Contents

PTOIACE ...ttt ettt s et n e st ix
A Multitude of Hypertext and Multimedia ... xi
ACRNEWICOETNEIS cunsnussssnvsesmossnmssss s smsns s s oo s on s Sresssns 1552 aa PSR 05 xii

1.  Defining Hypertext, Hypermedia, and Multimedia .......c..ccccceeiiiuiiiinnnnnne. 1
Narrower Definitions of Hypertext ... 3
Hypermedia: Multimedia Hypertext ..., 5
Hypertext and Regular Computer Applications ..........ccccocvivvicciieccene 11
The Hype about HYPEItEXt .......cocovrrriereemiereeieninniriceceneeesensrsesesesessesessenseenns 14

2.  AnBampleof g HypertexXt YN . aua e oo 19

3 The HIStory:of HYPemtenct s g s s inmssos i s s 065 45430 5 o8 vesvens s 45 33
MEIMEX (1945) .ottt et cieae e e see b e es s eseesssereesaesaseseesaesnsesesrnensensnens 33
Augment/NLS (1962-1976) .......cccouerrreemrrenrimeniresienssseeeneeeeesensserseaeseeens 36
XANAAU (1965) ...ttt ettt e et e esee et erseseeseebesrsessesnetesasenenn 37
Hypertext Editing System (1967) and FRESS (1968) ........cccccovvevvurmnicunnnn. 40
Aspen Movie Map (1978) .....c.coevvvrienmieniieneeeeessacseeeeesessnenssasneens 40
KIMS (1983) ...vvevivereriinreiereeeetsee s esesssssesaesesesesesssesssssseseseassesassesesesensssssssssess 44
Hyperties (1983) ..ot 45
INOLECArdS (1985) ...ttt eas e eeenseasesneseenennan 47
Symbolics Document Examiner (1985) ........ccccoeuricucuremincuennerceecrenicennn. 50
INtermedia (1985) ...ccvvveeeieeeeeieieeer ettt ese st ss e b e b e se s seeaenns 51
GUIAE (1986) ..ot e snaees 54
ERperCait {TIBT Yoo mssssnseusssssrsnsonsssstsss s csmstsssms n s oo s s au s o 57
Hypertest GrOWS UD susssovsusmomsmonsmisessossonseiiosssisss oo s oo s ssaeissomsuens 62



vi - MULTIMEDIA AND HYPERTEXT
4.  Applications of Hypertext ... 67
Computer APplications ........cooiiiiiiiiinniniitii 67
Business APPLICALIONS ........cooeieieieiiinintnnntsestsse s 75
Intellectual APPlICAtioNS .......coccviieiiininintiee e 90
Educational APplCAtiONS ..ot 101
Entertainment and Leisure Applications ... 113
5. The Architecture of Hypertext Systems ......cooovmneenninnennnniciiinn, 131
NGRS ...oniiio i sisiamassissisisiminssssssnsas ssiss s s senmsstsiashe phiss Ge s v s S vRESAT o S sransassssans 136
|71 <SRRI ROR SRR SI S ——————— 138
Hypertext ENGINES ...c.ccvuiiiiiiiiinentcccnnnin s 145
Open HyPertext ..., 146
Integrating Hypertext Ideas into Other Environments ..., 150
6. Hardware Support for Hypertext ..., 153
Problems with the Computer Screen ..o 153
Pointing Devices .......coceimeuminininiesinteiec s 157
Can Text-Only Computers Be Used for Hypertext? ..o 159
CD-ROM a8 a 5torage DEVICE ....ccovvecmmcmmiscsireismmansrsnenmmsssssassrsssnsssssisssisaisasiss 160
7. Hypertext onthe IMEINGL .o mer 165
Accessing Hypertext Through the Internet ... 170
The World Wide Web and MOSAIC  .ccmssmisessomssmmmsmssmsessassresareresss 178
5 1" | PR SR TR ——— 191
Hyper-G and Harmony ........ccccceiinnitiiins 200
Half-Dead Hypertext and the Electronic Business Card .........ccococnvcene. 208
8.  Coping with Information Overload ..o 217
Information Retrieval ..o 224
Hiaimianl, BAIIE wousssmussmmmmmsmmsmmmmmy mep samsoomsnssens asanmasssmosonsmasmnssmns 234
Interest Voting and ReadWear ........c..c.issmsifistsssesrororessosarsnacsrcaronsasssssssases 238
The 171 0f 25 APPYOath sousscmmsnsussssmssessinsssssimssssvsesss srusevissersssssmssaasssssas 242
9. Navigating Large Information Spaces ..o 247
Overview DIagrams ...t 258
Navigational Dimensions and Metaphors ..o, 272
10. Hypertext Usability oscsmmsmpmmmmmmmsonmmsmsmomomssisssssonsnessassstonss somasas 279
Usability Parameters for Hypertext .........nonccnonsscs. 280
Survey of Benchimark Research  .......ccciiuiismsessnessssossnssesssssess 285
Non-Benchmark Studi€s ........ccoceeeeericeriricinmcccsicsisiii e 300

Thia Larges PIGHITE s smmenmnnmosmmssssoss 307



Contents vii

11. Multimedia AUthOIINgG ......ccocevmiiririniecrereneneeeee s 309
Usability for AUthors ..., 310
Separate Interfaces for Writers ............ccccvvnennniiiinnnieeeeceeee e, 312
Cooperative AUthOTING .......c.ccoeoriiirerincrecr e 320
The Authority of the AUthOr .......ccoouiviicien e 321

12, Repurposing Existing Content ...........cccoeeirenennnnneecceeee e 323
COOTNVRIEBIONT wussueronssummmsmomennsvanssss s s iaissis iS55 mmsmamsnss srmae somsamesencasmssensssmsmberasss 324
The Manual of Medical Therapeutics ........cccocereiueirieeeeeeieeeeeee 329
Oxford English DIiCtONATY ......ccccouiuiueieirieieieieeieie e, 330

13.  The Future of Multimedia and Hypertext ........c.ccccoevveeereeerercreeerceceenns 333
What Happened to the Predictions from my Earlier Book?  ................. 337
Short-Term Future: Three to Five Years .....ccccocvercveienienerereeeeeeneerne 338
Medium-Term Future: Five to Ten Years .......cccoceeeveveveeniererenerenenenennn, 342
Long-Term Future: Ten to Twenty Years ......ccococvvvrerenecrsnreesveverennen. 346
Hypermedia Publishing: Monopoly or Anarchy? ........ccccoeovvveuiveeenne.e, 353
A Summary: Hypertext versus the Competition .......ccoeeeverererererrennnen. 360

Appendix: Annotated Bibliography ..........ccccceoererinenisinneenereese e, 363
STUEVIENB: scvnnnini sosss 1855a i niankamidsgassassrsacssmamsssmsaoms exssans et ssenemau o sHvaTY S PERE LRSS 363
SOCIEHIES ....viviiiiiriet ettt 364
ComMPENnditm ...ttt 365
CONFEIENCES ..ottt 365
Journals and Magazines ...........cccceovrereceenineneeinnenssssissssesessssae e 370
VIA@OLAPES ..ottt s e sttt 372
Books about the INterNet ..........cocereeivciniriree e 373
CIASSICS ..ottt 376
Alphabetical Listing of Papers and BOOKS ........cccccecvurririresurenerssssnesenne 377
Far Out StUuff ...t 448



1. Defining Hypertext,
Hypermedia, and Multimedia

The simplest way to define hypertext is to contrast it with traditional text like
this book. All traditional text, whether in printed form or in computer files, is
sequential, meaning that there is a single linear sequence defining the order in
which the text is to be read. First you read page one. Then you read page two.
Then you read page three. And you don’t have to be much of a mathematician
to generalize the formula which determines what page to read next.

Hypertext is nonsequential; there is no single order that determines the
sequence in which the text is to be read. Figure 1.1 gives an example. Assume
that you start by reading the piece of text marked A. Instead of a single next
place to go, this hypertext structure has three options for the reader: Go to B, D,
or E. Assuming that you decide to go to B, you can then decide to go to C or to
E, and from E you can go to D. Since it was also possible for you to go directly
from A to D, this example shows that there may be several different paths that

ESSy(=aEE
==

Figure 1.1. Simplitied view of a small hypertext structure having six nodes
and nine links.
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connect two elements in a hypertext structure.

Hypertext presents several different options to the readers, and the
individual reader determines which of them to follow at the time of reading
the text. This means that the author of the text has set up a number of
alternatives for readers to explore rather than a single stream of information.

The same is true of footnotes in traditional printed texts, since readers

have to determine upon reaching the footnote marker' whether to continue
reading the primary stream of text or to branch off to pursue the footnote.
Therefore hypertext is sometimes called the “generalized footnote.” Another
printed form with access structures similar to hypertext is the encyclopedia
with its many cross-references.

As can be seen from Figure 1.1, hypertext consists of interlinked pieces of
text (or other information). These pieces are illustrated as computer screens in
Figure 1.1, but they can also be scrolling windows, files, or smaller bits of
information. Each unit of information is called a node. Whatever the grain
size of these nodes, each of them may have pointers to other units, and these
pointers are called links. The number of links is normally not fixed in advance
but will depend on the content of each node. Some nodes are related to many
others and will therefore have many links, while other nodes serve only as
destinations for links but have no outgoing links of their own. Sometimes
such nodes without further links are called leaf nodes.

Figure 1.1 also shows that the entire hypertext structure forms a network of
nodes and links. Readers move about this network in an activity that is often
referred to as browsing or navigating, rather than just “reading,” to emphasize
that users must actively determine the order in which they read the nodes.

A hypertext link connects two nodes and is normally directed in the sense
that it points from one node (called the anchor node) to another (called the
destination node). Hypertext links are frequently associated with specific parts
of the nodes they connect rather than with the nodes as a whole. In the
example in Figure 1.1, we see that the links are anchored at specific locations in
the departure node while their destinations are the entire arrival node. A
typical application of this feature is to have a link anchored at a certain word in
the departure node and then let the user activate the link by clicking on that
word.

1 . - . . .
I guess you decided to read the footnote this time. But you could as easily have skipped it.
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When users follow the links around the hypertext network, they will often
have a need to return to some previously visited node. Most hypertext systems
support this through a backtrack facility. Assume that we are currently located
in node D in Figure 1.1. If we had arrived at this node via the path

A—B—E—D, then the backtrack command would take us to node E the first
time it was issued. A second backtrack command would then take us further
back along our path to node B. If, on the other hand, we had jumped directly
from node A to node D, then issuing the backtrack command at node D would
take us to node A since that would then be where we came from. This example
shows that backtracking is just as dependent on the individual user’s
movement as is the order in which the nodes were visited in the first place.

Narrower Definitions of Hypertext

Since hypertext has become so popular in recent years, much rides on the exact
definition of what constitutes hypertext. Many products are advertised as
hypertext without being so according to the common definition presented
above. Additionally, many products that are hypertext according to this
definition lack important features which might be included in a narrower
definition of hypertext.

For example, Frank Halasz from Xerox has put forward the view that a true
hypertext system should include an explicit representation of the network
structure in its user interface. As shown in Figure 1.1, any hypertext will form a
network of nodes and links, but in most current systems that network is only
present inside the computer. At any given time the user sees only the current
node and the links leading out from that node; it is up to the user’s
imagination to picture how the entire network is structured.

Halasz wants to give the user a dynamic overview showing the structure

of this network. Very few current hypertext systems provide such cliagrams.2
The reason the overview diagram needs to be dynamic is that it is normally
impossible to draw a graphic representation of the entire hypertext on a
computer screen since a hypertext typically contains thousands of nodes.
Instead the diagram is displayed in detail only for the local neighborhood
surrounding the user’s current location, which is often highlighted on the

~ Halasz’s own system, NoteCards, is one of the few exceptions. It is discussed further in

Chapter 3.



4 MULTIMEDIA AND HYPERTEXT

diagram. The various ways of providing an overview are discussed in further
detail in Chapter 9.

Almost all current hypertext systems are limited to providing one-
directional links like the ones shown in Figure 1.1. This means that the system
can show the user the links that have the current node as their departure point
but not the ones that have it as their arrival point. In other words, the system
will tell you where you can go next but not in what alternative ways you might
have arrived at where you are now.

K. Eric Drexler has advocated the use of bidirectional links in hypertext,
meaning that the system should also be able to display a list of incoming links.
From a computer science perspective it would be almost a trivial task to

implement such a feature, but almost none of the current hypertext systems do

3
SO.

One example came from Intermedia, which did support bidirectional links.
A hypertext structure on Chinese poetry [Kahn 1989b] had links from each
poem to the references to those anthologies where it has been reprinted and/or
translated. This set-up automatically ensured that each listing for an anthology
or a translator had a complete set of links pointing to occurrences of the
relevant poems in the Intermedia hypertext.

Drexler has also stated the need for supporting links across various forms
of computer network such as local area networks (LANs) and international
networks. This step will become necessary if hypertext is ever going to replace
the traditional publishing business, since nobody can have all the world’s
literature stored on their own local computer no matter how big an optical disk
they get. Access to remote databases will become a necessity for many future
hypertext applications, but many current hypertext systems are limited to
working with data stored on a single personal computer. The main exceptions
are the World Wide Web which works across the entire Internet and technical
documentation systems like Sun’s AnswerBook which work across a corporate
network.

Many non-hypertext computer téchniques may at least match various
aspects of the definition of hypertext, but true hypertext should also make users
feel that they can move freely through the information, according to their own
needs. This feeling is hard to define precisely but certainly implies small
overhead with respect to using the computer. This means short response times

3 It would just involve updating two lists instead of one every time a new link was added.
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Figure 1.2. Screen from the Spaceship Warlock hypermedia adventure. This
game combines detailed graphics with a small amount of animation and
recorded sound: appropriate music is played in the background to set the mood
and the characters speak. This game has proven so popular that a sequel was
released in 1995. Copyright © 1991 by Reactor, reprinted by permission.

so that the text is on the screen as soon as the user asks for it. Small overhead
also requires low cognitive load when navigating, so that users do not have to
spend their time wondering what the computer will do or how to get it to do
what they want.

When asked whether I would view a certain system as hypertext, I would
not rely so much on its specific features, command, or data structures, but
more on its user interface “look and feel.”

Hypermedia: Multimedia Hypertext

The traditional definition of the term “hypertext” implies that it is a system for
dealing with plain text. Since many of the current systems actually also include
the possibility for working with graphics and various other media, some
people prefer using the term hypermedia, to stress the multimedia aspects of
their system. Personally, I would like to keep using the traditional term
“hypertext” for all systems since there does not seem to be any reason to
reserve a special term for text-only systems. Therefore I tend to use the two
terms hypertext and hypermedia interchangeably with a preference to sticking
to hypertext.



