








everythiing?’ �

EC. Not an introduction. A revolution. 

tiona) monitors. Higher refresh rates enable stable, flicker-free images. While the 

high-contrast screens eliminate blurring, display colors more vibrantly and deliver 

exceptionally sharp text and crisp graphics. 

ErgoDesign '" elements enhance comfort and safety. An antistatic screen coating 

eliminates dust attraction. And all the controls are in the front where they're easier 
to use. Plus, our Reduced Magnetic Field '" technology lowers ELF and VLF emis­

sions. In fact , they even meet the strict Swedish MPR II guidelines. 

MultiSync monitors support a range of video standards from VGA to 1280 x 1024 

non-interlaced, Apple Mac II and many workstation modes. 

The all new FG series from NEC. For an image as clear as the one in your mind. 

Because •i- is the way you want to go. NEC 
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'Current DOS users can purchase a 5.0 upgrade package To order your vers1on of DOS 50, see your IBM Authoflzed Remarketer. or call t 800 IBM·7699 to order a 
single copy IBM. Personal System/2 and PS/2 are reg1 stered trademarks and Micro Channel IS a trademark of lnternallonal Bus1ness Mach1 nes Corporallon 
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No one will sol\A �

That's why the smar 
If you have acomputer problem, most PC companies react in a Compaq has made agreat commitment to service and support. �

predictable way. They point their finger at someone else, and say: So you’ll find that we’re not just a 1-800 number. �

"It ’s not our problem." We’ve created alliances with leading hardware and softwarE �

You won’t hear that from Compaq. Ifyou experience aproblem companies, so support staffs are cross-trained to understand entir’ 

with one of our PCs, running stand-alone or networked in aBanyan, systems, not just parts. We’ve extensively trained aworldwide 

Microsoft, Novell or SCO UNIX operating environment, we promise network of over 3,500 Authorized Dealerswho offer avariety of 

to take ownership of that problem. We’ll help find asolution. service and support programs which can be tailored to your needs 







This Way �
to 1992 �
In this Outlook ’92 issue, BYTE provides some navigational aids 
to computer technology and buying in the year ahead 

NICHOLAS BARAN 

I�
n this special Outlook ’92 issue, �
BYTE editors and contributors join �
with industry experts to assess the �
state of computing as we approach �
1992- no small task . We begin �
with an article prepared by mem›�

bers of the BYTE news department, �
called "Cornerstones of the Future," �
which provides a look at the key events �
and trends that will shape the computing �
industry over the next five years . There›�
mainder of the issue is divided into two �
sections-a Technology Forecast and a �
Product Perspectives section. �

The Technology Forecast section pre›�
sents a series of articles covering general �
trends in computing technology and in›�
cludes the observations and predictions �
of a variety of industry leaders and ex›�
perts. The Product Perspectives section �
contains articles by BYTE editors that �
look specifically at key product catego›�
ries and evaluate some of the products �
within these categories that will be most �
important in the next few years . The cat›�
egories include low-cost, high-perfor›�
mance desktop systems, windowing ap›�
plications and interfaces, notebook PCs, �
and network management . �

Trying to Sort It Out �
The first thing that struck me as I read �
through the manuscripts for this issue is �
how complex this industry has become . �
There are few industry sectors that bring �
together such a complex web of technical �
disciplines as those required to build to›�
day’s computer systems and , even more �

so, the computer systems of the future . 
The challenges of high-speed wireless 

communications, high-resolution graph›
ics and image compression, handwriting 
and voice recognition, miniaturization , 
optical mass storage, low power con›
sumption, object-oriented software de ›
velopment, and so on combine to make 
computers the focus of some of the most 
advanced research in electrical engineer›
ing , mechanical engineering, physics, 
and , of course, computer science . 

Not only are computers technically 
complex, but the com›
puter industry offers 
enough political, legal, 
and marketing issues to 
keep a huge sector of 
nontechnical profes›
sionals busy for de ›
cades to come. We have 
company alliances , 
battles over software 
standards, lawsuits , 
federal investigations 
concerning software 
copyrights, companies 
dominating particular 
markets , and the in›
creasingly difficult and 
important problem of 
ensuring data security 
in the age of wireless 
and cellular communi›
cations . We also have 
new issues to worry 
about-the rapidly 
growing European and 
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TECHNOLOGY FORECAST �

pen-based systems that are now entering 
the market. 

An important catalyst for the develop­
ment of lightweight notebook computers 
is the advancement of techniques for 
storing data , both on disk and in volatile 
memory . Storage technology encom­
passes not only the basic magnetic and 
optical media, but also techniques for 
storing data in more efficient ways­
techniques such as the use of cache con­
trollers and data compression . Andy 
Reinhardt brings you up to date on the 
latest developments in storage technol­
ogy in his article " Disk, DAT, and the 
Optical Thing ." 

In spite of the surge of interest in note­
books and portables, the heart of the 
computer industry remains the desktop 
machine . While there may not be any 
earth-shattering changes in these sys­
tems in the next few years, they will re­
main the primary focus ofcomputer buy­
ers. But there will be some changes . 
Desktop systems will sport faster proces­
sors and hard disk drives in the next few 
years, as well as multiple processor ar­
chitectures . 

From the product perspective, BYTE 
technical editors Alan Joch, Tom Yager, 
and Tom Thompson take a look at DOS­
based PCs, Unix machines , and Macin­
toshes, respectively , in their article enti­
tled " Desktop PCs : The Buyer's Market 
Continues" in the Product Perspectives 
section. 

Indeed, desktop machines will con­
tinue to drop in price , and the worksta­
tion market will become more competi­
tive . According to Tom Yager, Next 

Computer may finally start to make 
some big sales in 1992. For a more gen­
eral perspective on desktop machines as 
well as other types of computers, see the 
"Hardware Technologies" section of the 
Cornerstones article . 

In spite of the surge 

of Interest in notebooks 

and portables, the 

heart of the computer 

Industry remains the 

desktop machine. 

The Next Revolution 
In a nutshell, that's what this Outlook 
'92 issue is about . These pages contain a 
lot of interesting material and food for 
thought. When considering computer 
technology , it's always fun to try to an­
ticipate what the next revolution- the 
next great technological breakthrough­
will be. But it is also very hard to predict. 
To many observers , technological 
change has been a slow and arduous pro­
cess. But then again, this industry is only 
about 25 years old and has only begun to 
mature over the last five years . 

From a historical perspective, it is 
quite amazing how much progress has 
been made in the computer industry in 

such a short time . Compare the computer 
industry to the automotive industry, for 
example. There haven ' t been any major 
changes in cars in 30 years. Sure, cars 
now have better suspensions and engines, 
more electronic gadgetry , and more 
aerodynamic bodies, but the basic design 
and function of the car have remained es­
sentially the same . Meanwhile, com­
puters continue to expand into uncharted 
territory , providing functions and capa­
bilities that few people ever imagined 
just25 years ago . 

Soon we' ll be seeing a whole new class 
of workers using computers- namely , 
mobile workers , such as doctors making 
the rounds, delivery personnel , mainte­
nance workers , real estate appraisers , 
and so forth . Many of these workers have 
never used computers up to now and will 
provide a new market where the com­
puter industry can innovate and provide 
new capabilities without the burden of 
backward compatibility. 

As long as data can be exchanged with 
existing computer systems, compatibility 
may not be very important in this new 
market. And that is an exciting prospect. 
1992 should be an important year for the 
mobile computing , or pen-based, mar­
ket. And if I may take the liberty , I be­
lieve that this is the market where the 
next revolution in computing will take 
place. • 

Nicholas Baran (Sandpoint, /D) is a con­
sulting editor for BYTE and coeditor of 
Pen-Based Computing, The Journal of 
Stylus Systems. You can contact him on 
BIX as "nickbaran. " 

Customize Your 
• New! Custom Templates featuring full color print, logo reproduction, fast turnaround 
and prototype quantity runs. 
• NewI Custom Keyboards featuring color coded, custom printed keys on IBM®com­
patible keyboards ready to plug in! 
• Custom Key Imprinting for most make/model keyboards, featuring colored keys and 
imprints to your specifications. 
• IBM00 Key Kits supporting WordPerfect<'; 5250 Emulation, and Do-lt-Yourself IBM 
Replacement Key Caps. 
• Custom Keytop Labels for any make/model keyboard made to your exact print and 
color specifications. 
• Touchdown'" Keytop Label Kits for a variety of software and language applications. 
• FlexShield"' Keyboard Protectors guard against dirt and liquids without restricting use. 

Custom Hotline 800-937-1337 CORPORATION 
P. 0 . Box 230 • Dept. BYTE • Cornville, AZ 86325 • 602 634-7515 • FAX 602 634-4620 
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CORNE.RSTONES OF THE F’UTURE �

F rom the vantage point of 1991, we can look back to the mid-1980s and see a 
dazzling array of computer news events. In 1984, Apple introduced the 

Mac, IBM brought out the AT, and a company called Satellite Software delivered 
a package called WordPerfect. New arrivals in 1985 included the 386 processor, 
Windows 1 .0, and PageMaker for the Mac. Not all of these products may have 
seemed important at the time, but with proverbial20/20 hindsight, we now know 
they changed the course of computing. Other news events were not as predictive. 
In 1986-a barren year for lasting breakthroughs-IBM introduced the RT and 
the PC Convertible, Atari unveiled the 1040ST, and Sperry and Bur›
roughs merged into Unisys . Although some of these announcements 
were hailed at the time, they didn’t turn out to be as successful as 
their proponents had hoped. 

The Crystal Ball 
What new products, technologies , and business events of the last 18 
months will, from the perspective of five years hence, turn out to be as 
significant as the Mac and Windows? That was the question we posed to 
BYTE’s staff and contributing editors, who responded with a dizzying 

assortment of suggestions, ranging from pen-based 
personal computers to globalization, from wireless 
LANs to the glut of industry consortiums. Out of 
dozens of trends, BYTE news editors distilled six 
major themes that highlight the direction of the 
industry. 

• Hardware technoloales. The perennial ideals of computer 
design-smaller, faster, and cheaper-are still driving innovation. 
Portables are so powerful that they may obviate the desktop com›
puter, while workstations are encroaching on the high end of the 
personal computer’s turf. 
• Software technoloales. From the rise of 32-bit operating 

\ 

systems to the emerging "document-centric" paradigm, the software technologies 
that underlie desktop computing are undergoing dynamic change. Distributed client/ 
server computing requires standards for objects and remote procedure calls. The 
growth of imaging applications may dictate operating-system enhancements such as 
Apple’s QuickTime. 
• User Interaction. GUis have made interacting with computers easier than ever, 
but humans and machines still don’t speak the same language. Handwriting and 
speech recognition may be the wave of the future, but they’re still imperfect. The 
most interactive experience of all is virtual reality. 
• Information representation. Not every problem can be solved with mathemat›
ics . Some of the most complex issues are best explored with images, and as some 
pioneering designers have realized, other than the human brain, there’s no better tool 
for manipulating images than the computer. 
• Communications. In the future , computers will be so interconnected that you ’II 
be able to access instantly any piece of data, from anywhere in the world, without even 
knowing where it originated. New techniques for wireless communications mean you 
won’t even need a cable to be " plugged in" to the data pulse. 
• Ownership and power. New technology is exciting, but it’s meaningless outside 
the context ofthe companies that deliver it to users . Shifts are under way in the power 
structure of the computer industry that will influence technology directions for de›
cades. At the same time, rapid arrival of new technologies has outpaced our ability to 
evolve the legal and ethical infrastructure. Will our social institutions adapt to com›
puters, or vice versa? 

The next few pages are an effort to identify and an›
alyze current trends and events- the cornerstones of 
the future- that will shape computing between 
now and the mid-1990s. For a gaze into our crys›
tal ball, read on. 
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CORNERSTONES �
HARDWARE TECHNOLOGIES 

such as the Mips R4000 are 
just around the corner. With 
increased use of techniques 
such as superscalar architec›
tures , pipelining, and paral ›
lelism, and the potential for 
more esoteric data-flow pro›
cessors, desk top computer 
power will continue growing 
at a breakneck speed. 

The More Personal 
Computer 
The counterpoint to the corpo›
rate networked workstation is 
showing signs of life again 
after years of abandonment: 
IBM, Tandy, and especially 
Apple are trying to put the 
" personal " back into personal 
computers with inexpensive, 
easy-to-use systems for the 
home . The long -awaited 
" cheap Mac," in the form of 
the Mac Classic , has put Apple 
neck and neck with IBM in 
sales ofmicrocomputers . This 
success alone proves that the 
vision of a computer in every 
home still has great potential. 

In the near term, add-in 
cards for CO-quality sound, 
high-resolution graphics , and 

digital video- and agree ›
ments on multimedia stan›
dards-will make computers 
far more entertaining. Even›
tually, computers and TV s 
will merge into a universal in›
formation appliance . Whether 
computer or consumer elec›
tronics companies will lead 
this charge remains to be seen. 

Seeing the Light 
The final frontier in comput›
ing may be the use ofoptics in›
stead of electronics for pro›
cessing and storing data at the 
speed of light. IBM has dem›
onstrated a holographic stor›
age method that operates at 
room temperature and is able 
to store bits of information at 
the molecular level . Other ad›
vances include holographic , 
laser-based gate switches, 
equivalent to the circuits used 
in current microprocessors . 
The challenge is to turn these 
technological demonstrations 
into real products . When they 
come, they may revolutionize 
storage and computer operat ›
ing speed. 

-Owen Llnderhalm 

Tile new Amerlc.en Dre�m: � cllldlen In every pat �nd � computer 
In every home. 

Space- Savers �

Stand-Alone LCD Monitor £699.00 
Featuring Sharp’s brightest 640 x 480 resolution black on white 10" 
diagonal screen with high refresh rate and triple super twist 
nematic technology for a wide viewing angle this new DATALUX 
monitor occupies desk space of only 29.0 x 14.1 em. With easy 
adjustabil ity it also folds for transport or mounts on a vertical 
surface. Included with the unit is a 1.5m cable and its own VGA 
adaptor card. No external power is required. IBM AT compatible. 
Select this monitor also fo r its fl icker-free image and low radiation. 

Popular Space-Saver Keyboard £99.00 
First successful alternative to conventional keyboard saves 60% 
desk space wi th a footprint of 27.3 x 15.2 em. Has full travel 
tactilly responsive keys with standard left-right spacing for easy 
touch typing. 100 keys, compatible with IBM XT/AT PS/2. Many 
language versions available. 

9" VGA Monochrome Monitor £189.00 
640 x 480 resolution black on white screen with a footprint to 
match the Space-Saver Keyboa rd of only 25.0 x 25.7 em. Tilt 
a nd swivel sta nd. No adaptor card included. 

To Order In Europe Call44-306-76718 
Fax 44- 306- 76742 

1 year warranty on all products shown. Order direct from stock with 15 
day fu ll return privileges. Visa, Master/Eurocard charges and COD 
accepted. OEM and reseller volume discounts available. 

A/so Stocked i Serviced in: CANADA Tel 514-694-0870 � Fax 514-694-0871 
AUSTRALIA Tel 2-908-2777 � Fax 2•908-2331 

The First Choice �
In Space-Saver Peripherals �

...,..,.’I’AI.U;: �
Euro House � Curtis Road. 11 Old Water Yard � Dorking. Surrey �
UNITED KINGDOM. RH41EJ � Phone 306-76718 � Fax 306-76742 �
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CORNERSTONES �
SOFTWARE TECHNOLOGIES �

The Object›
Oriented Future 
The operating system sees applications as 

true objects- encapsulated code and data 

W hen Microsoft released Windows 3 .0 in May 1990, it �
was hailed as a milestone for bringing the GUI to the �

PC . But we may look back and see it as a more significant �
event. Windows 3.0 popularized a new role for desktop operat›�
ing systems. �

The Object-Oriented Operating System �
The operating system, no longer just an interface to the ma›�
chine. has now taken on more responsibility for applications . It �
helps programs share data and allows them to be linked to one �
another. It has become a medium for the creation of new pro›�
grams out of small application components, or applets. From �
the vantage point of the operating system, applications have be›�
come true objects-encapsulated code and data . �

Most important, the user now controls the linking and data ›
sharing processes . What were once low-level mechanisms, 
available only to programmers, are now high-level functions of 
the user interface. You create the links between applications 
and decide which procedures will share data. 

The role of Windows as an interapplication medium began in 
version 2.0 with Dynamic Data Exchange . DOE came of age 
with version 3.0 because extended memory management let 
multiple programs load simultaneously and exchange live data. 
Then, in January, Excel 3.0 became the first program to use 
Microsoft’s Object Linking and Embedding technology. OLE 
allows both data and logic from one program to reside in an ›
other; for example , a graph and a pointer to the program that 
created it can be embedded in a document , or a table can be 
linked back to a centralized source . The libraries that imple ›
ment OLE will be a standard feature of Windows 3 .I . 

Nearly simultaneously with their introduction to Windows 
3.0, the idea of component applications and object linking 
came to the Mac world . With the release of System 7.0 in May, 

ObJectworks/ 
Smalltalk from 
ParcPiace: where 
obJect orientation 
beaan. 

Mac applications began to pass 
messages to one another using 
AppleEvents. Object linking 
became possible with the Pub›
lish/Subscribe mechanism . 

Although Excel3.0 was the 
first program to use OLE, Mi ›
crosoft did not invent object 
linking . The first major prod ›
uct that offered object linking 
was NewWave from Hewlett ›
Packard, but Windows3.0and 
System 7.0 have popularized 
the idea . Object linking , mes›
sage passing, data sharing : 
These are now firmly estab›
lished as proper and vital 
functions of future desktop 
operating systems. 

The Component 
Software Platform 
When HP released its New ›
Wave applications develop ›
ment platform in 1989, it also 
introduced the Agent, a mech›
anism that became accessible 
to end users in the May 1990 
release 3.0 of New Wave. 

The Agent is a typ e of 
scripting ability that records 
both keystrokes and underly ›
ing logic , a form ofobject link›
ing. But, more significant, it 
lets you name the link , save it , 
and run it later- in essence 
creating a new application. 
With the Agent, the applica›
tion becomes a suite of high›
level components, and you are 
the application builder. 

A new and potentially more 

Borland C++ :Z.O: Borland’s serious entry Into obJect-oriented 
lanauaaes Is fuelln& the switch from C to C++ � 

powerful component platform 
is on the way. In July , Apple 
and IBM stunned the industry 
by announcing a joint venture 
to develop a multiprocessor 
object-oriented operating sys›
tem . Apple will contribute its 
nascent system software, 
code-named Pink. IBM will 
contribute the IBM /Metaphor 
Computer Systems software, 
called the Constellation Proj ›
ect. Constellation applications 
were originally designed to be 
small objects combined by 
developers into copyrighted 
components; users could as • 
semble the components into 
customized applications. 

When the new Apple/IBM 
platform appears in 1993, it 
should consolidate the compo›
nent software paradigm at 
every level, from the user in ›
terface to the software devel ›
opment process to the heart of 
the operating system itself. 

Fine-Grained Objects 
The current programming 
model is changing . Program›
mers who used to write in C 
are moving to C++ . Small ›
talk, where object -oriented 
programming began, is still 
with us. And this year saw a 
burst of new OOP environ ›
ments : Borland brought out 
C+ + 2.0 in February , and in 
March came Objectwork s/ 
Smalltalk for Windows from 
ParcPiace, and Borland ’s 
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CORNERSTONES �
INFORMATION REPRESENTATION �

Multimedia �
Animates �
Information �
The computer Is evolving as a visual 

processing machine 

S ince Apollo commercialized the concept of integrating 
two-dimensional graphics in a high-performance work›

station, the computer has been evolving as a visual processing 
machine. Developments of the past year have further refined 
the idea- and the ideal- of visual computing. In the next five 
years, heavy R&D will be focused on perfecting the computer 
as a tool for presenting data graphically. 

Even as sophisticated 3-D graphics percolate down to per›
sonal computers, multimedia is seizing the low end of the mar›
ket. No matter how you define it, the basic goal of multimedia 
is to make computers more stimulating and, ultimately, more 
informative. The GUI has banished the cold command-line in›
terface; now, by integrating high-quality sound and video, 
computers will become tools for interacting with information. 

Big Deal 
Two pacts made this year by Silicon Graphics , a leader in visu›
al computing, could turn out to be very significant because of 
the influential parties involved. Microsoft licensed SG ’s Iris 
Graphics Library, a set of tools for building applications that 
can generate and manipulate realistic 3-D images . Microsoft 
plans to incorporate SG’s technology in applications and oper›
ating systems, which suggests that 3-D may be an integral part 
of its future software- and, therefore, of yours . 

Compaq, with an eye on the workstation business, will rely 
on SG- in which it has taken an equity stake- to deliver the 

Scientific 
vls1MIIZ8tlon 
leta you eee 
Plltterns In d�t� 
th�tnumbere 
�lone would 
never reve�l. 

imaging tech ›�
nology Compaq In the future, fl�t Pllnele could be eucceeded �
needs to keep by 3-D dlepl�y�l�e the Tl OmniVIew. �

up in the 1990s. �
The two companies are work›
ing together on unspecified 
products, but SG confirms 
they involve 3-D graphics. 
Both companies are members 
of the Advanced Computing 
Environment initiative, as is 
Microsoft , so 3-D imaging 
may be standard on ACE ma ›
chines. 

Visualization = Discovery 
The point of visualization is to 
make data easier to interpret 
by representing it graphically. 
In the past year, software that 
does this has migrated down to 
the realm of mortals . For ex›
ample, PV-Wave from Preci ›
sion Visuals now runs in the 
graphical Sun View and Motif 
environments on workstations 
from Sun , DEC , Hewlett ›
Packard, and SG. This pack›
age makes beautiful raster 
images of floating-point data , 
so instead of seeing reams of 
numbers, your answer is a col ›
orful, animated image . 

Software this powerful isn ’ t 
available yet on personal com›
puters, but Precision Visuals 
may produce a Windows ver›
sion of PV-Wave. For low-cost 
machines, Spyglass’s Trans›
form converts floating-point 
results into 2-D graphics, 

while Spyglass Dicer displays 
volumetric data as a colored 
cube that you can "slice" to re›
veal interior data . This cate›
gory of software is bound to 
grow in the nineties. 

Render unto Mac 
For now, the Mac is the plat ›
form of choice for professional 
illustrators or visual commu›
nicators who cannot afford a 
workstation . A multitude of 
program s let you construct 
complex 3-D images on the 
Mac. For example , Pi xar ’s 
RenderMan, a scene-descr ip›
tion language that defines vi›
sual attributes such as surface 
textures , lighting, reflection, 
and motion , now runs on the 
Mac. Supporting applications 
like MacroMind Three-D and 
Paracomp ’ s Swivel 3D can 
model realistic illustrat ions 
that look like something on 
a Personal Iris workstation. 
Comparable program s will 
come to the IBM world when 
the required hardware , such as 
24-bit color boards . becomes 
more common . 

Moving Pictures 
An important element of the 
visual computer is mot ion 
video . Apple and SuperMac 
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CORNERSTONES �
COMMUNICATIONS �

Tappinginto the �
Global Network �
Wireless communications, E-mail, 

and network standards 

I n the 1990s, computers and communications will be insepa›
rable. We’re almost at the point now where, by definition , a 

personal computer is a node on a LAN. The rise ofclient/server 
computing and groupware will further alter our way of work›
ing: Instead of using your own personal computer and then 
sharing data with other people, you will use the network for 
what Steve Jobs calls " interpersonal computing." Both the lo›
cation of the data and the means by which it is obtained are 
quickly becoming completely transparent. 

C utting the Cable 
One of the most promising technologies for communicating 
anywhere, anytime is wireless networking . Proponents such as 
NC R and Motorola say that wireless LA Ns are easier to install 
and modify than their cabled cousins. Unfortunately, every 
product now on the market comes with trade-offs in through›
put, range, or flexibility . Yet most experts agree that wireless 
networking will continue to improve and, barring impediments 
from the FCC, will become a dynamic area of connectivity. 

Wireless communication is especia lly well suited to the 
emerging crop of pen-based computers, since they are intended 
for use by mobile workers. Photonics has demonstrated a proto›
type diffuse infrared transceiver that lets a mobile unit tap into 
a network without requiring a physical connection. The Pen›
Poi nt operat ing system from Go Corp. instantly recognizes a 
wireless network when you walk into a room with a pen-based 
computer in your hand and transmits automatically any mes›
sages queued up in the system’s Out Basket. 

Apple has petitioned the FCC to set aside a chunk of the radio 
spectrum for data communications . The proposal would let 
mobile computers that are located up to !50 feet from the base 
transmitter hook into a wireless LAN. If the proposal is ap ›

proved, the fre ›
quencies would be 
available to any 
vendor, not just 
Apple. 

Infrared as well 
a s spread-spec ›
trum radio address 
connectivity over a 
short range. For 
even wider cover›
age , an emerging 
option is packet 
radio , such as the 

Beyond Mall uses rule seta t o let you specify 
what you want done with your E-mail. 
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nationwide Ardis network, a 
partnership between IBM and 
Motorola. Further out in the 
future, Motorola ’s ambitious 
Iridium project will launch 
dozens of satellites to create a 
worldwide communications 
network . 

E-Mail Overload 
For many people, E-mail has 
become an indispensable busi›
ness tool. But when the mes›
sages pile up, E-mail can be 
toomuchofagoodthing. Two 
companies to watch, Beyond 
and Agility Systems, are now 
readying programs that are 
based on the work of the MIT 
Information Lens project and 
act as smart front ends to E›
mail systems. Using message 
templates , rules, and graphi›
cal editors, both programs 
will prioritize mail messages 
based on their importance and 
urgenc y and will automati • 
cally respond to certain types 
of messages . 

Standards Are the Key 
Other networking and com›
munications trends worth not ›
ing include the following : 

� Sun’s Network File System 
is quickly becoming the lingua 
franca of networked systems. 
At the same time, Sun and 
Hewlett-Packard are working 
to ease interoperability be›
tween Sun’s Open Network 
Computing and Apollo’s Net›
work Computing System. But 

The Altair wireless modules conned up to 32 Ethernet­
addre..able data devices within a physical area known as 
the mlcrocell-about 5000 square feet. 

on the OS/2 side, 3Com has 
dropped LAN Manager, giv›
ing it back to Microsoft. 
� The X. 400 messaging stan›
dard, which lets users on dif›
ferent E-mail systems send 
messages to one another, is be›
coming widely adopted. GO›
SIP now requires X.400 func ›
tionality, and the Electronic 
Mail Association says that all 
major U.S. E-mail services 
have agreed to link their ser›
vices via the standard. 
� Switch makers AT&T , 
Northern Telecom, and Sie• 
mens , along with other com›
panies, are pushing the new 
National ISDN I standard . 
This may be the last best 
chance to bring ISDN to the 
U.S. by the end of 1992. 
� Telecommunications ser›
vice and hardware suppliers 
are moving quickly to adopt 
frame relay, a fast packet ›
switching protocol that out ›
performs X.25. 
� The ISO and the Unicode 
Group are sponsoring rival ef›
forts to develop a successor to 
ASCII that will make it much 
easier to write multilingual 
software. 
� The National Science Foun›
dation has a research project 
under way to develop an ad›
vanced computer network that 
will transmit data more than 
700 times faster than is cur›
rently possible-at I bi II ion 
bits per second using fiber-op ›
tic cable. 

- David Andrews 







TECHNOLOGY FORECAST �

PAUL HUDSPETH 
Product m11nagfll’ 11t Apple 

Mind Melding 
How far can the human/computer interface go? 

OWEN LINDERHOLM 

T
o the novice, the user interface is the most important part of the computer and 
the computer program. It's how you interact with the computer system and how 
the system displays results to you. Everything else can be considered black 
magic. To understand how user interfaces will affect you, you must first estab­

lish what is important about them, what sort of decisions must be made when design­
ing them, and which of these decisions are critical to the way the user interface will 
operate. 

Manufacturers and system designers must study new technology and evaluate the 
situations it will be used in and the tasks it will be used for. They should create a user 
interface based on how people will want to use the technology rather than what will be 
expedient or easy for the designers or the manufacturers . 

Menuing systems, either character or GUI, are an example of how a simpler selec­
tion mechanism evolved after a technology was in place instead of when it was de­
signed . Hardware designers are only now trying to take advantage of the software 
design and trying to do things like accelerating their graphics systems for drawing 
straight lines and filling in rectangular areas on the screen . If computer systems had 
been designed with thought to their uses, this kind of hardware acceleration would 
already be present. Until computer systems are as standard and as easy to use as 
everyday appliances like toasters and automobiles, they will continue to hold back 
people from making full use of them. 

BYTE asked five people important in the 
past, present, and future of user-interface 
development to discuss some of the major 
issues ofthe field. 

What do you see as important about the in­
terface between the computer and the user? 

Stuart Card: The most important user-in­
terface [UI] problem now is how to increase 
the number of functions users can do while, 
at the same time, decreasing the training 
time. The number of features is increasing 
nearly exponentially for almost everything 
from word processors to thermostats, from 
spreadsheets to jet-fighter cockpits. Work­
stations come with manuals that would re­
quire nearly the whole work year just to 
read . 

Clearly, then, user-interface widgets can­

not increase linearly with the number of 
functions they connect to: The user in­
terface would be impossibly baroque for 
high-functionality systems, and the 
manual impossibly ponderous. The user 
interface sets the ratio of what you've got 
to know to what you want to be able to do, 
and this ratio determines what it is possi­
ble to use computers for. 

Paul Hudspeth: The most straightfor­
ward UI is a command-line prompt. You 
type in what you want, and it does it. The 
problem is that it requires you to remem­
ber what to type and what parameters are 
needed. Enter the wonderful world of 
GUis. They're great- not typing but di­
rect manipulation. The problem is that 
there are lots of entities to deal with: 
tools, windows, palettes, and icons. 

System 7.0 has human-interface ele­
ments that illustrate what Apple is all 
about. The key points are the trade-off 
between layers of complexity and func­
tionality. The trade-off is that adding 
functionality increases complexity. The 
whole goal is to make the operating sys­
tem transparent so the user can concen­
trate on doing things. The other goal is to 
work the way people do . 

It is important to understand that just 
because a user interface has icons and 
windows doesn 't mean it works the way 
people do . Apple knows that users don ' t 
give something 20 seconds to figure it 
out. If [users] can 't figure it out right 
away, then they close the feature and 
don't use it. 

Aaron Marcus: Without an effective 
user interface, the user cannot fully ac­
cess the power of the computer. User in­
terfaces consist of the following compo­
nents : a collection of metaphors, a cog­
nitive model, a task-oriented organiza­
tion of functions and data, a navigation 
system for moving within the model, ap­
pearance characteristics (the look), and 
interaction techniques (the feel) . 

The user interface is a mask (i .e. , ap­
pearance) and a ritual (i.e., interaction) 
that clothes task-oriented, user-centered 
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ALAN KAY 

organizations of functions and data. The 
user interface enables products to be 
more appealing, easily learned, easil y 
used, and it enables users to be more pro­
ductive in their work and play. 

In the past, user interfaces were mod­
est portions of code. In the future, more 
and more attention- and code- will be 
given to supporting effective user-inter­
face designs. New kinds of companies 
will arise that will be user-interface com­
panies, offering products that work with 
a variety of hardware, applications, net­
works, operating systems , and user 
groups. As user interfaces become con­
sumer items, more and more emphasis 
will be given to marketing differentia­
tions in user-interface design. 

Ted Nelson: The real problem is that 
the design of software virtuality, as I 
prefer to say, is an extremely complex, 
aesthetic design issue- and universally 
confused with a technical issue. In other 
words, I hold that the design of software 
is intrinsically a branch of cinema. This 
is an exact statement about the nature of 
software and the nature of cinema. Mo­
tion pictures are events on a screen that 
affect the minds and hearts of the viewer. 
Software is events on the screen that af­
fect the mind and heart of the �v�i�e�w�e�~� with 
interaction. So the only difference i's that 
interaction is possible, so you have ex-

People say things like 

interlace, and to me 

the entire issue is one 

of virtuality. 

TED NELSON 
lnventOI' of �h�y�p�~�~�r�t�e�x�t� 

end the heed of 
the Xsnedu project 
atAutode•k 

tended cinema in which the user exerts a 
certain measure of control. 

Now, virtuality is my term for the 
most important defining traits of soft­
ware. Other people say things like inter­
face, and to me the entire issue is one of 
virtuality . Virtuality is essentially the 
seeming of something as distinct from its 
reality, which is the nuts and bolts of the 
hardware. So, everything has a virtuali­
ty, and you either design it explicitly or 
you do not. 

Virtuality consists of 
conceptual structure and 
feel. This concept of vir­
tuality extends to every­
thing from video games 
to automobiles to music 
to software. So, software 
is merely a special case 
of the design of virtu­
ality . 

A movie's virtuality is 
the conceptual structure 
and feel of that movie. 
So, the conceptual struc­
ture is the script and the 
characters, and the feel 
is the mise-en-scene, the 
atmosphere, the feelings 
that go with different 

One of the dewlopem of the �
scenes. And these are Xerox Stsr •)'litem, end the something that Piaget �
highly arbitrary and id­ Inventor of the Dynabook never thought to do. He �
iosyncratic and basically concept of e portsble computer covered up the tall, thin �
controlled by the director 
with great difficulty in the creation of the 
motion picture. So, that's where the dis­
tinction between conceptual structure 
and feel is for a movie. 

The conceptual structure of all auto­
mobiles is the same. They go left and 
right, forward and back, fast and slow, 
and there is very little beyond that. But 
the feel of different automobiles is very 
different, and that is why automobiles 
have such variety. 

So, what I claim is that the conceptual 
structure and feel is the heart of a lot of 
things, but it is certainly the heart of 
software design. The conceptual struc­
ture is arbitrary, and the feel is very hard 
to control. And so, creating, under con­
trol, the sort of feel you want to have for 
the software is a very difficult matter 
that everyone attempts in a different way. 

Alon Koy: I think the big breakthrough 
when personal computing came about 
was the idea that some human is going to 
have to use it, and we' re not going to be 
able to train all of them, and so the per­
son is going to have to do some learning 
on their own. One way of characterizing 
what we did at Xerox PARC [Palo Alto 
Research Center] is to say that the job of 

the user interface is not mainly access to 
function , but the job is to be a learning 
environment. 

The first law in user-interface design 
is that the users aren't like us, and that is 
something that most engineers do not 
even think about or believe. It is like 
driving in Boston. If you don't already 
know it, that must mean you're a foreign­
er, so tough. That's the engineering ap­
proach to user interface. 

The biggest set of 
ideas that we put into that 
thing- that later became 
the Macintosh-style user 
interface- came from 
cognitive psycholog y , 
most specifically from 
Jerome Bruner. Bruner 
redid many of Piaget's 
experiments [on child 
psychology). You prob­
ably know the famou s 
one of the water pouring, 
where you pour from a 
squat glass into a tall , 
thin one. The si x-year­
old kid says, "There 's 
mo re water." Wel l , 
Bruner got that result 
with children, but he did 

glass with cardboard 
after the kid gave the typical answer, and 
the kid changed his mind and said, "Oh, 
wait a minute! There can' t be more 
water. Where would it come from?" And 
when Bruner revealed the tall , thin glass 
again, the kid changed his mind back and 
said, " No, look, there's more water." He 
could reliably switch the thing back and 
forth depending on whether the kid could 
see or was prevented from seeing. 

There's nothing in Piaget's model of 
stages going from kinesthetic stages to 
iconic stages to symbolic stages that ac­
counts for that. So, Bruner had this idea 
that maybe it wasn't like a caterpillar be­
coming a butterfly, which is the way Pia­
get thinks of the metamorphosis of the 
child's mind. Bruner said maybe what's 
actually going on here is we have multi­
ple mentalities. There is a separate kin­
esthetic mentality and a separate iconic 
mentality and a separate symbolic men­
tality . The Piaget progression is actually 
a change of dominance between them, 
but they are all there at the same time. 
That is what led to a user interface that 
said, "Well, the mentality that orients us 
in space, which is the one that makes us 
feel a part of the world, is actually the 
kinesthetic one." 



The iconic mentality is very good at 
remembering scenes. You have probably 
flipped channels on TV and flipped into 
the middle of a movie you haven't seen 
for 18 years, and it 's probably taken you 
2 or 3 seconds to recognize that you've 
seen that movie before. Ifyou think about 
what that means, you can appreciate a lot 
about what the iconic mentality can actu­
ally do. Most people- about 60 or 70 
percent- after they have recognized the 
movie, can remember what is going to 
happen next. So, the visual system is 
quite remarkable at being able to remem­
ber almost every scene that you have ever 
seen. And the other thing that it is very 
good at is it can keep track of about I 00 
things at the same time, almost sublimi­
nally. If you put up 100 pictures of ani­
mals scattered randomly on a big wall , 
you can find the elephant about four 
times faster than you could find the word 
elephant if the words were put up on the 
wall. 

Finally, we have a symbolic mentality 
whose main interest is to chain together 
paths of evidence for things. Its greatest 
strength is finding out things that are in 
the context that aren't there obviously, 
and its greatest weakness is that it does 
not pick the context that it works in. 

The obvious thing seemed that what 
we should do is try to find some syner­
gies between these mentalities that don't 
often talk to each other. And the way that 
you practically realize it in a computer 
system is you give kinesthetic contact 
with what is going on by using something 
like a mouse. You could make that a lot 
stronger by making the mouse react to 
the things that you are dealing with. We 
have mice at Apple where you can feel 
the weight of the things that you are mov­
ing around, which gives you an even 
closer kinesthetic contact with it. 

Then you have the icons and the win­
dows, which give a theatrical representa­
tion of something underneath that your 
visual system can recognize almost in­
stantly. And then, finally, you should 
have a system like HyperCard or Super­
Card or something like that, which pro­
vides a symbolic underpinning that gives 
you abstraction in each of these different 
areas. And that was our rendering of 
Bruner's educational environment back 
then. 

Now we look a1 some ofthe tuhnologies 
involved in some of the leading user in­
terfaces al the moment. These include 
advanced GUls, such as Apple's System 
7.0, speech-recognilion systems, virtual 
reality devices, and handwriting recog­
nilion. 

Nelson: I have a very radical position 
on software, which can be very easil y 
stated. I believe that there is virtually no 
acceptable software in the world today. 
People think I'm joking; people think 
I'm making some sort of a wisecrack. I 
mean it passionately. Everybody is imi­
tating the Macintosh now. That's lik e no­
where. All the looks and feels have not 
been seen and felt . I think it 's hil arious 
that they want to standardize now. There 
are going to be many new ideas that will 
change software so radicall y that soft ­
ware 10 years from now will be scarcely 
recognizable. 

Marcus: In hardware technologies , 
palmtops, and pen-oriented computers, 
an example is Go Corporation's hand­
held computer. High-performance PCs 
and workstations with high-quality color 
and multimedia are another example. A 
really important feature is the use of 
sound cues in the interface. 

On the software side, we are seeing so­
phisticated GUI paradigms. One exam­
ple is OSF/Motif. We are also seeing 
multimedia display software and hyper­
text software, which is now sometimes 
used to support on-line help. Other cur­
rent design and technology challenges 
include software agents, color design, 
control-panel design, expert assistance, 
internationalization, I/0 devices, intel­
lectual property rights, sound , spatial 
organization, standards, symbolism, vir­
tual realities, and video. 

Card: To me, leading-edge technologies 
are interactive computer graphics, as 
represented on the latest Silicon Graphics 
computers; integrated pen/flat-panel dis­
play interfaces, as represented by the Go 
system; recognition-based input technol­
ogies, as in the Nestor character-recogni­
tion system or the Kurzweil and Dragon­
Dictate speech-recognition systems or 
other perceptual-recognition technol­
ogy; and the virtual reality technologies, 
as represented in the work of Tom Fur­
ness at Armstrong Aerospace Medical 
Research Laboratory or the NASA group 
or VPL [VPL is a company that makes 
virtual reality devices, namely , goggles 
you wear that enable you to see 3-D from 
the computer and a DataGiove that you 
wear to manipulate things in the 3-D 
environment] . 

We now tum to technologies thai may 
improve user interfaces in the future, es­
pecially hardware, software, and design 
technologies. These include new input 
devices, such as DataGioves, pen-input 
systems, and better voice recognilion. 

AARON MARCUS 
Head of Aaron Msrcus & Auoc/atea 

New software technologies include 
agents- software programs thai actively 
perform tasks for you with minimal in­
struction-and more refined graphical 
interfaces, perhaps in 3-D. 

Probably the most important technol­
ogies, however, will be the result of new 
designs thai make use ofexisting and as 
yet unenvisioned technology in bener 
ways than current interfaces do. 

Kay: When you have pervasive network­
ing, the user interface that works so well 
on the Macintosh and Windows 3.0 sim­
ply won't work anymore. The reason is 
that it is a browsing interface that as­
sumes you are going to be dealing with 
somewhere between l 00 and 500 re­
sources, and now we are talking about 
being connected up to over a trillion re­
sources. You can't make the Mac or Win­
dows better in order to deal with this. We 
have to think of something else, and the 
thi ng that is suggested is to have what are 
call ed agents. 

Agents are semi-intelligent software 
programs that you can delegate your 
goals to. Initiall y, because these agents 
won't be very smart, the f i rst ones to 
come along, the equivalent of the simple 
word processing done 10 and 15 years 
ago, will be agents that will act li ke your 
personal news reporters, whose jobs wi ll 
be to scour the networks that you are con­
nected to and f ind things that are relevant 
to the goals you are pursuing right now. 
So, you can think of them as a personal 
news service. But, of course, their job is 
not just to fi nd anecdotes but also tools 
and other kinds of things that are related 
to what you are doing. 

Probably the best example of the kind 
of agent we'll be dealing wi th 10 years 
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from now is a system called CYC . It is 
basically an attempt to model, as an ex­
pert system, the general knowledge and 
common sense of a human being. So, the 
idea is that common sense is a collection 
of, usually, rules of thumb that may or 
may not be logically connected with 
other rules of thumb. There' s something 
like a fabric of them- there may be 
200,000 or a million of them that we use, 
some organized logically and some orga­
nized figuratively. And it will be a very 

difficult task to work out what goals peo­
ple are working on until you have some 
sort of structure like this . 

You can think of this as an encyclope­
dic system in which the modeling is as in­
terested in what is in between the sen­
tences as it is in the sentences them­
selves. In other words, what is it that the 
reader has to know in order to go from 
one sentence in an encyclopedia article to 
the next? When they model these arti­
cles, they do not just model the knowl-

The Organizational Chart To order, contact your local 
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Instant ORGcharting! is the call us direct at 1-800-227-0847. No 

only Microsoft Windows program matter how basic or complex your
specifically designed to make, edit, organizational charting needs may be, 
and print organizational charts and tree discover how Instant ORGcharting! 
diagrams . Easy to learn and even can make your life simpler and more 
easter to use, you'll be creating efficient. 
professional looking charts in a 
fraction of the time required by other 
programs. 

Just point and click to auto­
matically create a perfectly spaced and 
aligned chart. Choose from a virtually 
unlimited combination of chart styles, 
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edge in them, but they model the knowl ­
edge the human has to have and the 
inference processes that the human has to 
have in order to make sense out of each 
article. 

Marcus: Some of the technologies to im­
prove human-computer interfaces in the 
future include virtual reality systems, 
like VPL's prototype applications that 
provide color, animation, and sound in 
wraparound environments that the user is 
a part of. Interaction with the environ­
ment is facilitated through DataGiove­
like devices or speech input. 

Multimedia will work with hypertext 
to create full , rich hypermedia environ­
ments that offer video, sound, etc., with 
complex, linked relationships. 

Spoken and manual input, including 
writing and drawing , will help eliminate 
keyboard and mouse input. 

Agents will simplify the performance 
of routine tasks. Multiple metaphors and 
knowledge visualization [schemata] will 
permit users to understand processes and 
structures better and more quickly . 

One novel development will be the l i­
censing of personalities, such as Maril yn 
Monroe, to promote dat"- and function 
display and make user interfaces more 
engaging. 

Hudspeth: The problem is that you have 
to present larger and larger volumes of 
information at a high level that makes 
deeper levels available as you look into 
them. The major breakthrough in soft­
ware-human interface is automatically 
associating attributes with information. 
Somehow the system will know how to 
associate and gather information. So, the 
computer is going to have to know how to 
associate different kinds of information. 

Card: The extent to which an under­
standing of the human- the cognitive 
structure of the human; the nature of 
human activity; and the task, organiza­
tional, or social settings of humans- is 
important to fundamental advances in 
human interfaces is underappreciated. 
The success of future systems wi ll de­
pend heavily on the extent to which they 
are compatible with their social and orga­
nizational settings. As work on human 
interfaces matures, knowledge is gradu­
ally beginning to accumulate as method­
ologies, tools, and theories, and I expect 
these to affect design in the future . 

I expect improvements in theoretical 
foundations for user interfaces and in 
design methodologies and in toolkits. 
There is even a prospect for some human 
progress in computational human factors 
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as part of CAD tools for wanted was a portable 
human interfaces. machine based around 

some thin panel display. 
Desktop workstationsWhat do you think user 
were just a temporary ex­interfaces will be like in 
pedient, because the ap­
propriate display tech­

Nelson: There will be a 

the year 2000? 

nologies weren't ready, 
lot more of this glove and CRTs require large 
stuff. This is very impor­ power supplies and big 
tant. But there will still tubes. 
be some people clunking As soon as the display 
along on DOS, and there technology begins to be 
are people who like that adequate, the worksta­
stuff . I think that the tion concept weakens in 
greatest rule of the com­ favor of all sorts of com­
puter field is that nothing putational media. So, I 
ever goes away, or things expect user interfaces in 
don' t go away anywhere the year 2000 to be not so 

OR. STUART CARD near as quickly as people � work stat ion-cent ric . 
�R�l�l�t�~�~�~ "�r�c�h�e�r� •t Xerox PARC 

expect them to. So, there 
are those who will still be using Lotus. 
I'm all for people doing exactly what 
they want to do- no matter how stupid. I 
want everyone to have the software that 
they want most, and the only problem is 
how to get it to them. 

Koy: One of the best predictions we can 
ma ke is that there will still be lots of 
COBOL programmers. You just can't get 
ri d of anything that's once worked. The 
style of interface I was associated with, 
the overlapping windows and all that 
stuff, I 'm sure will still be there, but I 
thi nk that many of the windows will be 
controlled by a bevy of agents. The 
agents will get smarter and smarter, and 
if CYC can work, if there's not some­
thing fundamentally wrong with CYC, 
then it should be possible to have a system 
that has a low-level understanding of a 
rather large number of human goal struc­
tures and can simply act as an amplifier 
for those goal structures. I don't think 
we should worry about whether it's going 
to be intelligent like a human or not. 
That's not an operative thing. The real 
question is whether it can be more useful 
than annoying. 

Hudspeth: Have you ever seen Knowl­
edge Navigator [an Apple video showing 
an animated, intelligent software agent]? 
Don' t laugh! Apple is really serious 
about this. We are working on all the 
pieces that have to go into place to make 
that kind of user interface possible­
multi media, voice recognition, tele­
phones, and so on. 

Cord: The concept of the workstation is 
just a temporary technological compro­
mise. Alan Kay and company under­
stood from the beginning that what they 

Furthermore, computers 
are merging with televisions, VCRs, fax 
machines, telephones, and consumer 
products. 

User interfaces in the year 2000 will 
be different, because there wi II be a lot of 
direct pen-based interaction with large, 
wall -size displays, with notebook-size 
devices, and with smaller devices. There 
will be more graphics and animation. 
Many devices will be seriously portable 
and heavily linked into communications 
networks. Input will make heavier use of 
recognition-based technologies. 

Morcus: By the year 2000, user inter­
faces will consist of large, wall-size dis­
plays for group viewing; projections on 
personal eyeglasses that overlay displays 
on normal views; and the specialized dis­
plays on various appliances, like wrist­
watches that contain the equivalent of a 
current workstation, in a piece of cloth­
ing with microprocessors built i n to 
change its thermal or color characteris­
tics, or auto displays. 

Multimedia, hypertext, three dimen­
sions, color, multiple agents and meta­
phors, speech input, completely portable 
access to telecommunications with peo­
ple and computers will all be standard. 
User interfaces will be consumer prod­
ucts, appearing in many different de­
signs, including designer labels by the 
design profession's leaders. 

User interfaces are obviously complex 
parts of any program. Much of the func­
tionality of user interfaces is now being 
moved from end-user programs to the 
operating system in order to ensure that 
the interfaces that users see are consis­
tent. It is also becoming clear that the 
most popular, consistent, and usable in­
terfaces are being based on research on 

what people really can use easily rather 
than on guesswork. This approach of 
using cognitive psychology is paying off 
in ease of use, but it has not yet addressed 
all the issues of presenting the complex­
ity of information. 

Ironically, just as user interfaces are 
becoming aids of our use ofcomputers on 
current platforms, the underlying hard­
ware technologies are changing to new 
modes of input and output that will re­
quire interfaces to be redesigned. But 
this time around, the designers have a 
jump on things, and they know where we 
are headed. So, we can expect the next 
range of technologies to be considerably 
easier to use, not just because pen-input 
and voice-input are naturally simpler, 
but because all these things are being 
carefully integrated into an entire sys­
tem of information acquisit ion and re­
trieval. • 

PARTICIPANTS 
I � Aaron Marcus is head ofAaron Marcus 

& Associates, a consulting fi rm based in 
Emeryville , California, that specializes 
in user interfaces and visual 
communication. He is a frequent 
speaker on the subject at conferences. 

I � Dr. Stuart Card is a researcher at Xerox 
PARC, doing work, in particular, on 
using 3-D environments. His recent 
work was extensively covered in "An 
Easier /f!terface, "an article in the 
February BYTE. 

I � Paul Hudspeth is the product manager 
at Apple for the Finder in System 7. 0. 
His responsibilities include the interface 
ofSystem 7. 0 and future operating­
system products. 

I � Ted Nelson is the inventor ofhypertext 
and the head ofthe Xanadu project at 
Autodesk. He is also working on ZigZag , 
a new project that integrates all the 
standard applications ofa computer into 
one program. 

I � Alan Kay is an Apple Fellow and one of 
the developers ofthe Xerox Star system, 
which was the forerunner ofthe Apple 
interface. He is also the inventor ofthe 
Dynabook concept ofa portable 
computer that can be used anywhere, 
with worldwide access to a huge network 
ofcomputer information, while 
remaining a friendly, easy-to-use, 
portable system. 

Owen Linderholm is a BYTE senior news 
editor in San Francisco. You can contact 
him on BIX as "owen/. " 
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FLVTECH'S NEW NETWORKABLE CARRY-1 COMPUTERS ARE THE PERFECT 

DESK-CORNER PCS FOR TODAV'S COMPUTER-COMFORTABLE EXECUTIVE, 

WHO WANTS HIS DESK BACK. 

Carry- 1 books ize desktop PCs c an be at hand wherever you work , whenev er y ou work . S mall, yet 

p owerful, the y a r e c ompletely c ompatible with a ll DOS and Windows applications . N ow o ur 5000 series 

a dds m ore v e r satilit y with two 16-bit expan­ s ion s lo t s. B u t the essence o f the Carry is 

t o be handy. It's s till small enough to tote to the corne r of t he des k where the work is 

wai t in g. 

Get the w hole s tory. For the name of your neares t dealer , c all 408-727 -7 373. 

CRRR'w'-1 
T H E N EW STA N D A R D 

COMDEX/FALL '9 1 BOOTH: 54050 Circle 54 on Inquiry Card. 

"L VTECH GROUP INTERNATIONAL 

I. S.A . OFFICE: GERMANY OFFICE : H.K . OFFICE ' TA IWAN OFFICE : 

EL 14081 72 7- 7373. 72 7-7374 TEL 10691 746-08 1. 746453 TEL : 305 - 1268 TEL f02l 785-2556 • FAX {02) 785-2371. 783 7970 
AX C40BI 72 7 -7375 FA X 10 69) 749-375 FAX 796-8427 TELEX . 22233 FLTCO 

u..a. S•gma 81 -2-95737n Fu 81 2 9571013 G.rmlny MICtali On 49-89--420.8233 f.u 49-89--422 883 lrdl · UI"IC OIP 91 11-8831341 f•· 91 11-8845828 Ne w z..und Tl SyS1am 64-!HI65805 far 64 9-6fi580J 
uSiril Ma::roUOtl �0�2 �2�2 �-�.�4�(�)�8�. �1�~ Fer 0222-4081§43 SCl Gr-=1: Ahec J0.1 8832011 h • J0.1-8816187 IOfU : Mccoy 82· 2 7436055 fu 12·2·74J1 89fl SI"91C0"1 Transruko 6s-47S8408 Fer 85-4713803 
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�~�o�w� your Carry can have a 386 processor, a modem-and-fax card, and still have one extra 16-bit slot for expansion . Ready ? Give us a call. 



1,000 Words On uality. �

See the picture of quality for yourself. Discover 
the unsurpassed picture cri spness, brilliance, 
and infinite range of color of the CTX monitors. 
Compare the superlative quality with the rest. 
Then check the affordable prices. 
1,000 words won't do it j ustice. 
Available from CTX is a full range of powerful 
14" color monitors: from the top-of-the-line 
Multi scan to a Super VGA and Deluxe and 
Standard VGAs as well as EGAs and CGAs. 

M ullU>cnn Super VGA Deluu VGA Stanrlo.ni VGA 

Model �:�l �4 �~ �f�i� 546R 5432 !>439 
Resolution !024x7flil 1024x768 640x4RO G40 x4RO 
Horiz. Freq. !5.75-3R KH z �:�l �O �-�~�R� KH z 3 1.5 KH z 31.5 KH z 
("liT Dot Pitch .2R mm �.� �~�m�m� .29 mm .39 mm 

Add to all these features complete IBM and 
Macintosh compatibility, handy up-front controls, 
non-glare direct etch screens, detach­

-'Iechnological Excellence. 
-Unbeatable Performance. 
-Exceptional Pricing. 
For a real picture of quality, see your local CTX 
dealer or contact: 
CTX INTERNATIONAL, INC. 
161 Commerce Way, Walnut, CA 91789 
714/595-6146, FAX 714/595-6293 

CTX SOUTH, INC. 
6090-F Northbelt Parkway, Norcross, GA 30071 
4041729-8909, Fax 404/729-8805 

Factory: �
CH UNTEX ELECTRONIC CO., LTD. �
6F, No.2, Alley 6, Lane 235, Pao Chiao Rrl. �
Hsin Ti en, 23115 Thipei Hsien, Thiwan, R.O.C. �
886-2-9175055, Fax �8�8�6�-�2�-�~�1�7�2�7�3�6� �

Watch for CTX's new 17" and 21" Large Screen 
Displays coming soon. 

able tilt /swivel bases, and reliable 
nationwide servicing, and you wi ll agree 
that the CTX monitors are the best 
deal available on the market. 

WHERE MONITORS ARE crxELLENT 

I HM is a reJ.,.risterecl t rarle mark of International �B�u�~�i�n�e�s�s� Machines. �M�:�.�:�~�c�i�n�t �o�s�h� is a registerecl tr.u1e mark of Apple Computer, I nc. 

Circle 28 on Inquiry Card. 



TECHNOLOGY FORECAST �

ABusiness �
Wish List �
Some still-missing ingredients include universal data accessibility, 
affordable technology, and ease of use 

JANET J. BARRON 

E
veryone has "wish lists." Airline companies want more passengers to fill their 
more-often-than-not high-priced seats. Automobile dealers want more custom­
ers to take away some of the many gas-guzzlers gathering rust on their lots. 
Home sellers want more home buyers. And the PC industry wants more people 

to become PC users. 
We decided to find out what the highest priority items are on your high-technology 

wish list-what's still missing that would make your working life easier and more 
efficient. And we also inquired about what you need in the way of capabilities, sys­
tems, and technology to make your company more productive and profitable. 

Who Participated 
To get informative feedback, we solicited opinions from people in widely diverse 
areas of business: a consultant in the computer field; an executive of a medium-size 
business; the president of one of the nation's largest computer retailers; BYTE's own 

editor in chief; an academic; and a representative of 
a vendor that produces a potpourri of computer 
hardware and software. 

And to give you an idea of what a wish list might 
look like from a more "galactic" perspective, we 
asked for, and received, input from Craig I. Fields 
(see the text box "A Global Business Wish List" on 
page 50). During the Reagan administration, 
Fields directed the Defense Advanced Research 
Projects Agency (DARPA) . Currently, he is presi­
dent and CEO of one of the oldest and best-known 
computer consortiums: the Microelectronics and 
Computer Technology Corp. (MCC) in Austin, 
Texas. 

High on Their Lists 
Generally, when we survey a number of people on a 
particular topic, we find a good bit of similarity in 

their responses. In reading through these 
thoughtful wish lists, you'll see some 
common threads. However, several par­
ticipants presented some significantly 
different opinions on why the industry 
hasn't yet put a computer on every desk. 
They also set out some interesting rea­
sons why business computer users are 
still seriously frustrated about some im­
portant "wish we had, but still don'ts." 

Almost all the respondents mentioned 
the inability to get at information they 
need to have and use it when and where 
they want. Patricia Seybold, president of 
the Seybold Office Computing Group in 
Boston, put it this way: "The basic prob­
lem is having the right information in the 
right form for the right people at the right 
time." 

She provides a perfect example of this 
phenomenon: "One very large retailer 
has this wonderful centralized informa­
tion system. But none of the people 
there- in the catalog store, the retail 
store, the warehouse, etc.-can tell you 
anything . They used to be able to, and 
they're very frustrated. I ended up hav­
ing to order two dishwashers and cancel 
one." 

Seybold also told us war stories about 
situations in the manufacturing environ­
ment where, because of an inability to 
access information when and where it 
is needed, some decisions about which 
batch of goods to produce are being made 
by the wrong people. One suggestion she 
offers as a possible solution to this situa­
tion is the use of data dictionaries . 

Modularity is an issue that more than 
one of our respondents mentioned. Sev­
eral participants discussed the need to 
upgrade their capabilities without having 
to throw out the computer with the obso­
lete software (or CPU, as it were). Fred 
Langa, BYTE's editor in chief, com­
ments on CPU-upgradable systems and 
their entry into the arena to address this 
problem. 

System administration is another area 
in which modularity of a different kind 
would be welcomed, says Paul N. Wyatt, 
vice president of engineering at Covalent 

WILLIAM A. BOLLER 
GflnfH'IJI Msnager of Strategic 
Consulting, Hewlett-Paclcsrd 
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