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Preface

A generation ago, the raw material of a computer was data, the material from
which information is derived—facts, concepts, and instructions. Today the raw
material is information, data that have been transformed into a meaningful and
useful form. A vast gulf separates the way data and information are handled
and used.

Data are compact and often consist of numbers and individual elements that
can be conveniently handled in printed reports or in columns on a display screen.
Normally data must undergo a transformation to be useful. Previously that
transformation occurred in the viewer’s mind or on pads of paper. Today, the viewer
works directly on the information by interacting with the computer. Unfortunately
information is much more demanding of computer and network resources than
data and therein lies the rub. Converting data into information by introducing text
in the form of sentences and paragraphs, along with color, graphics, picture-
quality images, audio, and even motion video consumes many more computer
resources than just data alone. Compounding the problem is the unhappy prospect
of individuals who work in a data-processing environment thrust into the roles of
graphic illustrators, script writers, or electronic journalists—roles for which many
individuals in data processing are ill suited.

This book explores the realm of interactive computer systems, the varied
media forms that are possible, and access to this information, often at great
distances. Treatment of the topic does not focus on technical details; concepts are
fully explained, so that anyone with even a very limited knowledge of computer
technology can understand them and recognize the possibilities that exist for
intelligently using interactive computer systems based on videotex and multi-
media applications.
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viii Preface

Chapter 1 discusses the changing business environment and the rise of the
computer culture. This sets the stage for examining how some organizations use
computers to realize operational and strategic goals. Chapter 2 expands on several
points raised in Chapter 1 and introduces a model for studying operational and
strategic applications of systems that have been enhanced by varied media forms.

Chapters 3 and 4 present the host hardware and the user’s equipment. Of
particular interest are such new media forms as CD-ROMs and their derivatives,
CD-I, CDTY, and so forth. A section about multimedia information storage and
some of the inherent difficulties will interest the reader. Chapter 4 describes end-
user equipment ranging from dumb terminals to computer telephones and video-
phones. Public access terminals, also known as kiosks, which are springing up in
airports, shopping malls and hotel lobbies, are discussed.

Chapters 5—7 form a trilogy devoted to the links between where information
resides and those who access it. Chapter 5 explains storage and transmission
requirements of multimedia applications. Chapter 6 presents some of the commu-
nication services that an organization has at its disposal externally and internally.
Chapter 7 outlines events leading to the breakup of AT&T and the development of
Open Network Architecture (ONA) for business and residential applications.

Chapter 8, devoted to the ethereal subject of software, explains the special
set of functions that differentiates a software program presenting information from
one presenting data. Since many organizations will end up buying the software
they need and thus be vulnerable to the supplier, a discussion of escrowing
software and a software bill of rights are included.

Chapters 9-11 focus on producing the contents. A strategy for selling the
system to users, managers, and the data-processing department is proposed along
with ideas for nurturing expectations without ignoring the economic realities of
implementing enhanced systems. A 10-step methodology shows how to plan and
design the contents in the context of developing an electronic version of an
organization’s annual report. Incorporated within the methodology are tips and
procedures ranging from designing menus to picking colors and writing a
storyboard.

Chapters 12—-15 describe how organizations have actually implemented the
types of systems described in the book. Chapter 12 reports on the results of an
extensive mail survey that shed light on why organizations are deploying enhanced
systems, the approaches used, and the problems to avoid. Ten case studies of
organizations that have implemented projects are presented in Chapters 13-15. In
each case, technology, objectives, communication links, and how it was designed
are explained in the context of the material presented in the preceding chapters.
These cases reveal how organizations are using information technology in innova-
tive ways to further their goals.

Antone (Joe) E Alber
Peoria, Illinois



Acknowledgments

This book was a labor of love and a lot of work. It benefited from the contribu-
tions of many people who shared their time, talents, and resources to help me write
it. For those who find the information useful, please remember that the following
people played a role.

Special thanks to these individuals who took time from their busy schedules
to let me visit them to write the 10 cases appearing in Chapters 13—15: Gerry J.
Barker, Fort Worth Star-Telegram (StarText); Helen G. Bradley, American Airlines
SABRE Travel Information Network (EAASY SABRE); Fred L. Craig and Sue
Davis, Chevrolet-Pontiac-Canada Group (Town Crier); Larry R. Dale, North
American Automotive Sales Operations, Ford Motor Company; Don R. Forsyth
and Eileen M. Smith, Ford Motor Credit Company; William Leonard and Lucy
Keister, National Library of Medicine (HARPP); Brenda J. Madding, Clark
Distribution Services, Inc. (ClarkNet II); Ann Mintz, the Franklin Institute
Science Museum (Unisystem); Mike Noar and Roman R. Gackowski, Merck &
Company (Heartfelt Advice); Prabal Roy and Connie S. Tarburton, E. I. Du Pont
De Nemours and Company (Corporate Homes for Sale).

There were many individuals who participated in the mail survey discussed
throughout the book, especially in Chapter 12; to maintain the anonymity prom-
ised, their names cannot be listed, but thanks are due nevertheless. There were
several individuals who made material contributions to the survey effort whom
I can thank publicly; they are Gary H. Arlen, Arlen Communications, Inc.; Geary
Barnes; Arthur Esch, NuMedia Corporation; Kevin Gazzara, Intel Corporation;
Michael Gordon, ByVideo; Joel R. Lapointe, Essense Systems; Peter Levin,
Cadillac Motor Car; Tom Morgan, InterMedia Development Corporation; Leslie
Ney, AT&T; Doug Peter, St. Clair Videotex Design; P. A. (Peter) Richardson,

ix



X Acknowledgments

Tayson Systems, Inc.; Elwood Schlesinger, Pontiac; Roland J. Sharette, J. Walter
Thompson; Hilary B. Thomas, Interactive Telecommunications Services, Inc.;
Peter Winters, Newspaper Advertising Bureau, Inc.; Reinhard Ziegler, Andersen
Consulting.

There were a variety of people at Bradley University who provided assis-
tance. Lynne Kowalske did many of the illustrations. The following secretaries
lent a hand at one time or another: Sharon Dew, Jewel Gray, Ruth Morris, and
Mary Lu Reither. These graduate students assisted with library research: Mo-
humad Fayad, Mike Haag, and Brandon Velde.

Thanks also to Fred Takahashi of Panasonic and Leslie Stanbrough of EyeTel
Communications, Inc., for tracking down some difficult to obtain information.

Special thanks to Bradley University and Caterpillar Corporation. In the
normal course of each day, the university directly and indirectly underwrites the
expense and provides the support that enables faculty members to engage in these
sorts of activities. Each summer Caterpillar Corporation provides fellowships to
selected faculty members at Bradley for research and writing in a wide assort-
ment of fields. I was the fortunate recipient of a summer fellowship. Many thanks
to both organizations for their financial support and encouragement.

I extend my gratitude to all of you and apologize to anyone whose help I
neglected to mention.



Contents

The Business SCENE .......c.covuveimecssasiviossssssnnsas
1.1. The Changing Business Environment ..................
1.1.1. The Graying Society .................c.cu....
1.1.2. The Changing Work Force ....................
1.1.3. Deregulation . ic.ssssswsssimispsnsnnsmamsnns
1.1.4. Accent on Information .......................
1.1.5. The Global Economy ........................
1.1.6. Trends in Handling Information ................
1.2. Rise of the Computer Culture ........................
1.3. The Information Investment ..........................
1.3.1. Form and FocuS ::.c:vsvvinsswsnsonssssnsnss
1.3.2. How Some Companies Invest in Information .....
1.3.3. The Strategic Use of Information ..............
L4, Summary .......c.onininii it e
References . .........coiiiiiiiiii
Enhanced Systems ............. .. ... .. i,
2.1. General Features ............... .. ... i,
2.1.1. Functional Simplicity ........................
2.1.2; TNeSrative . .:simssmsms smswsnnimsmpsnsesssss
2.1.3. Images and Graphics ........................
2.1.4. Informational and Transactional ................
2.2. Enhanced Business Applications ......................
2.2.1. Internal and Operational Applications ...........

xi

O AN WNN -



2.2.2. External and Operational Applications .......... 30
2.2.3. Internal and Strategic Applications ............. 32
2.2.4. External and Strategic Applications ............. 34
2.3. Impact on Data Processing .................c.ocvunon. 36
2.3.1. Generic Benefits ................. ... .. ... 36
2.3.2. Problems and Hurdles ....................... 38
2.4, SUMMATY ..ottt e s 42
References . ..........iiiiiiniii i 42
Computer OptionS .. ... ...ttt 45
3.1. System CharacteristicsS ................cverernennnn.. 46
3.1.1; Integration .:we emews snsmsomemenpswennamanss 47
3.1.2. Connectivity and Communications ............. 48
3.1.3. Storage and Information Handling .............. 51
3.1.4. Communications Environment ................. 58
3.1.5. Operational Readiness ....................... 60
3.2, Configurations ............c.oiuuiiiiiiniiinaiiia. 61
3.2.1. Dedicated Systems .............c...iiiiii.. 62
3.2.2. Shared Systems ............. ... 64
3.2.3. Public Systems ...............iiiiiii... 65
3.3, Architecture ........... .. 67
3.3.1. Uniprocessor . ...........c.veeuiiineenneenn. 67
3.3.2. Multiprocessor ............iiiiiiiiiii.., 67
3.3.3. Fault Tolerance ...............c.ociienann... 69
3.3.4. Production System for Content ................ 76
3.4. The Art of Obfuscation ............................. 78
3.5, Summary ... 81
References ....... ... ... 81
The Workbench ....... ... .. .. . . . . . i 83
4.1. Equipment Features ................. ... ... . ... ... 84
4.1.1. Color ... 85
4.1.2. GIaphICS .ovmmesemsimimanninssnomsmssssisss 86
4.1.3. Voice and Data Integration .................... 88
4.1.4. Audio ... 88
4.1.5. Imaging ........o.iiiiii e 90
4.2. Limited-Intelligence Terminals ........................ 91
4.2.1; AUAIO uspcisisssmswsmnsnt sbiems ini v s HeE 92
422, DISplay eisaiuiiuminsinsasaniniinimiasinime 95
4.3, MICIOPIOCESSOIS . ottt ettt e e e et e e e 98
4.4. Computer Telephones ............................... 101
4.5. Picture and Video Terminals ......................... 103



Contents xiii

4.5.1. Desktop Presentation ........................ 103
4.5.2. Desktop Conferencing ....................... 106

4.6. Public Access Terminals ............................. 112
4.6.1. Benefits cinsiwimiimens cmsns snsmennisssaiss 112
4.6.2. Equipment ................ .0, 113

4.7. Developing a Corporate Policy for Enhanced Terminals ... 115
4.7.1. Formatting the Policy ........................ 116
4.7.2. Policy OWHNng ...w.ovsnsosinssmensmnsamases 116
4.7.3. CAVEAIS .w:vvaoinineisismioswaimsseeminyses 118

4/8. SUMMALY . ......cimiiaimsetinsisiTsaosesmssnimnsns 118
References ...t 119
5. Connectivity :.usis:s:sssmssniasmeiniosieimeivimessins ans 123
5.1. CommuniCations . .............c.couiuniinenannienaennn. 123
5.1.1. Business and Residential Needs ................ 124
5.1.2. Standards and Standards Issues ................ 125

5.2. Storage and Transmission ............................ 135
5.2.1. Building Blocks .......... ... ... ..l 135
5.2.2. Transmission Considerations .................. 136
5.2.3. Transmission Rates .......................... 137
5.2.4. Optical Fiber ............. ... ... .. ... .. ... 140

5.3, SUMMATY oottt 142
References .. .wswscwsss cmens smss smios s@sme swsmsmwsasyos 142
6. Communications Services ................coiuiiiiniiiaen.n. 145
6.1. Some Terminology .............. ... ..., 145
6.2. Public SYStEMS ....c:uweiwivsivissonsmenaomansonssos 148
6.2.1. Telephone Service ........................... 149
6.2.2. T-1 Service ws:vs:isiussnsmssnsmsansasnainines 154
6.2.3. Fractional T-1 Service ....................... 155
6.2.4. ISDN ... .. 156
6.2.5. Bypass Services ...............ciiiiiiii... 161

6.3. Private SyStemS :uw.csumevnivsonsuinnissmasniey s s 167
6.3.1. Private Branch Exchanges .................... 167
6.3.2. Area Networks .................coiiiiiinna.. 170

6.4. SUMMATY . ...ttt it 176
References ...... ...t e 177
7. The Path to Applications ...................ioiiininnan... 179
Tl GatewaysS . ..ot 180

7.1.1. Why Gateways? ............ccciiuiiiuniiinn.. 180



Contents

7.1.2. Gateway Operation .................c.cooon.. 181
7.1.3. Host Based .:civsimevssmsms swsmsnusmansimen 183
7.1.4. Distributed Gateways ........................ 185
7.1.5. Gateway-to-Gateway Interconnection ............ 186

7.2. Code of Practice: Gateways ...............c..coovenn.. 187
7.3. Open Network Architecture .......................... 187
7.3.1. A Short History of Telecom Deregulation ........ 187
7:3:2. ONA Model .:..viimsormssninesassannsassnss 193
7.3.3. Basic Serving Arrangements .................. 194
7.3.4. Basic Service Elements ...................... 194
7.3.5. Complementary Network and Ancillary Services 195

7.4. Hypothetical Enhanced Service Offering ............... 198
T5: SUMMALY wsivssmimscsins@eamiussaseisainsmosin:@ass 198
REfeIences ..s:iuimicoinsss smsnsiniesaivsssinsnbsnsssas 198
Software .. ... ... 201
8.1. Classifying Software ............... ... ... .. 202
8:2. FUNCHONS iswswemnsasmus ss@esmsmisssnsadinsiosssssi 203
8.2.1. Information Base Management ................ 203
8.2.2. Administration ................ ..., 206

8.2.3. Information Retrieval ........................ 208
B.2.4, USer SEIVICES ..ivwinssnsmsnosmspmemigionsss 208

8.3. Software Products ................coiiiiiiiiiiiiiinn. 210
8.3.1. Windows ......... ... . 210
8.3.2. OS\2 2.0 ..o 212
8.3.3. QuickTime ........... ..o, 213
8.3.4. UNITRAX ... ... .ot 213

8.4. Authoring Software ............. ... ... ... .. .. 215
8.4.1. Configurations for Content Creation ............ 215
8.4.2. Multimedia Authoring ....................... 216
8.4.3. Authorware ................. ... i 216

8.5. Selecting Software and Living with the Decision ......... 218
8.5.1. Escrowing Software ......................... 220
8.5.2. Billof Rights ............ ... ... 221

8.6. SUMMATY .........iitiiii i e 221
References ........ ... i 222
Laying the Groundwork ................c...iiiiiiininnann. 225
9.1. Selling the System ............ ... .ot 226
9.1.1. The USer .........ccoiiuuiiiiinnennnennnn. 227

9.1.2. Management ............... ..., 227



Contents XV

10.

11.

12.

9.1.3. Data Processing .............. ... ... .. 228

9.2. Nurturing Expectations ................ .. ... .. ....... 229
9.3. Economic Realities ............... ... ... ... . ... 230
9.3.1. Traditional Budgeting Methodology ............ 230
9.3.2. Significantly Impacted Line Items .............. 231

9.4. Staffing Considerations .............................. 239
9.5, SUMMAIY ...ttt ettt 242
References ........ ...t 242
Planning and Producing the Infobase: Part 1 .................. 245
10.1. An Example of a Focused Infobase ................... 247
10.2. Developing Quasi Standards ........................ 249
10.2.1. Infobase Level ................ ... ... ... ... 250

10.2.2. Frame Level ..:icovoimssvsnesmossarsninss 252
10.2.3. User’s Response to Poor Design ............. 255

10.3. Planning and Designing the Infobase ................. 255
10.3.1. Identify the Need ......................... 255
10.3.2. Set Goals ...........coiiiiiiiiiiiiiiiia., 256
10.3.3. Establish Content and Design ............... 257

10.3.4. Identifying the Source of Information ......... 276

10.3.5. Weighing the Economics ................... 279

10.4. SUMMATY .. ..ottt e 280
References .........coiiiiiiiiiiiiini i 280
Planning and Producing the Infobase: Part 2 .................. 283
11.1. Preproduction ..............c.iiiiiininiinaninnanns 283
11.1.1. Concept Development ...................... 284
11.1.2. Flowcharts ............... .. .. oiiiiiiin.. 287
11.1.3. Storyboards .........coiiinviiiinecsiisianens 292
11.1.4. Authoring Programs ....................... 297

11.2. Production ..............iiiiiiiiiiiiiiiiiiia 297
11.3. Reviewing and Editing ................... ... ...... 299
11.4. Record Keeping ............ccoviiiiiiiiniinnnn.n. 300
11.5. Auditing and Rejuvenating the System ................ 301
11.6. Summary .........ccoiiniiiiiiiiii i 303
References ...ttt 304
Survey of Enhanced Information Systems .................... 305
12.1. Mail Survey .........coiiiiiiiiiiii i 305

12.1.1. Survey Instrument ........................ 306



Xvi

13.

14.

12.1.2. Survey Targets ...............cviniiunen...
12.1.3. Respondents .................c.oiiiiiian..
12.1.4. Intended Audience ........................
12.1.5. Applications ..............ciiiiiiiain.n.
12.2. Orientation and Objectives ..........................
12.2.1. Form and Focus ..........................
12.2.2. Objectives .........coouiiiiiiieennennaenn.
12.2.3. Attaining Objectives and Benefits ............
12,3 TechliologY «siwisssssmsasimsnsissspiosmosmenssasms
12.3.1. Presentation ...............ccuiiiiiniiiannn
12.3.2. System Host and User Interface .............
12.3.3. Software ......... ... .. .. ...
12.3.4. Networking and Communications ............
12.4. Design and Implementation .........................
12.4.1. Initial System Design ......................
12.4.2. Creating the Initial Contents ................
12.4.3. Maintaining the Contents ...................
12.5. Problems, Pitfalls, and Complaints ...................
12.6. Evolution and Impact ..............................
12:7. SUHMATY ¢ oswsmsimamsmims smiss isswsaasesasssinss
Cases: Implementing Operational Systems ...................
13.1 Clark Distribution Services, Inc.: ClarkNet IT ...........
13.1.1. Background ................ ... ... .. .. ....
13.1.2. ClarkNet II ....... ... ... ... ...
13.1.3. Objectives .........couiiiiiiuneennennnnn.
13.1.4. Technology ............ccoiiiiiiniiinn.n.
13.1.5. Design, Implementation, and Operation .......
13.1.6. Problems and Predictions ...................
13.2. National Library of Medicine ........................
13.2.1. There Must Be a Picture Somewhere! ........
13.2.2. HARPPIs Born ..........................
13.2.3. Objectives ..........oviiiiiinirninnnann
13.2:4. TechnOlOBY :iwiv:ssiwimssasssprsnsmswomss
13.2.5. Design and Operation ......................
13.2.6. Problems and Future Developments ..........
Cases: Implementing Strategic Systems ......................
14.1. E. I. Du Pont De Nemours and Company .............

14.1.1. You Have Been Transferred! What about the
HoUSE? iisinonninmiaiimniniisiigniosaiesis



Contents

15.

14.2.

14.3.

14.4.

Cases:
15.1.

15.2.

xvii
14.1.2. Corporate Homes for Sale .................. 347
14.1.3. Objectives Behind the Application ........... 347
14.1.4. Technology and Networking ...... R TI TN 351
14.1.5. Design and Operating Issues ................ 351
14.1.6. Problems and Future Developments .......... 352
14.1.7. Addendum .............. .. ... 353
Fort Worth Star-Telegram—Startext ................... 353
14.2.1. Great Expectations ........................ 353
14.2.2. Instant News That Does Not Rub off on Your
Hands ........... ... 354
14.2.3. ODbjectives ..........c.cooiiiiiiiiinnninnn.. 356
14.2.4. Technology ............. ... ... 356
14.2.5. Operating and Promoting the System ......... 357
14.2.6. Challenges and the Future .................. 359
Ford Motor Company ..............c.covvuiiuienan... 360
14.3.1. Ford Motor Credit Company ................ 360
14.3.2. Ford: North American Automotive Sales
Operations .. ..........ccoiiiiiiiniiiiin.. 367
AMR Corporation—EAASY SABRE ................. 370
14.4.1. A Strategic Thrust ........................ 371
14.4.2. EAASY SABRE—A System for Lookers and
BOOKETS i iwsns imems smems sasms amimesusmsn 372
14.4.3. Objectives .........c.ciuiiniiiiiiinann.. 374
14.4.4. Technology ...........coviiiiiiiiniinn. 374
14.4.5. Designing to Meet User Needs and Foibles .... 375
14.4.6. Usability Laboratory ....................... 375
14.4.7. Probing the User’s Psyche .................. 377
14.4.8. Challenges and Plans ...................... 378
Public Access Terminals ............................ 379
Franklin Institute Science Museum—Unisystem ........ 380
15.1.1. A Dream That Came True .................. 381
15.1.2. UnisyStem ...........c.iuniininannenannnn. 381
15.1.3. Objectives of the Project ................... 385
15.1.4. Technology ............... ... ... ia... 385
15.1.5. Networking and Communications ............ 386
15.1.6. Design and Operating Issues ................ 386
15.1.7. Problems and Future Developments .......... 387
General Motors Corporation: The Town Crier .......... 388
15.2.1. Background ..................iiiiiiaa., 388
15.2.2. Town Crief .:v:.vimiwssmensnmsnssvssssmas 389

15:2:3. ObjectivVes ::.wevssvsmasnimunmsnssnsmsioss 392



xviii Contents

15.2.4. Equipment .................c.0.iiiiiaiaa.. 392
15.2.5. Design, Implementation, and Operation ....... 393
15.2.6. Problems and Future Developments .......... 393
15.3. Merck & Company—Heartfelt Advice ................ 394
15.3.1. Hold the Mayo, and the Butter, and the . . . ... 395
15.3.2. “The Ability to Create What Has Not Existed
before” Mozart ........................... 395
15.3.3. Objectives ........c.ouiiiiiiieinnnann... 396
15.3.4. Technology ............c..ciiiiiiinninn.. 397
15.3.5. Design and Operating Issues ................ 397
15.3.6. Problems and Future Developments .......... 400
Appendix A. Survey of Enhanced Information Systems ............ 403
Appendix B. Acronyms and Abbreviations ...................... 413
Appendix C. GIOSSATY .......c.iiuniiniiiii i, 417



