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James Martin
describes the
most significant
aspects of com-
puter-hardware
and software in
the early 1990s
using a model
of future tech-
nology. :

Major changes
in computer
hardware tech-
nology are loom-
ing just beyond -
the horizon.

Imagine the improvement in produc-
tivity possible with desktop computers
armed with processing power of 15 mil-
lion instructions per second (mips), spe-
cialized parallel-processing chips, infer-
ence processor chips, neurocomputer
chips, massively parallel machines and
widespread cooperative processing.

Insightful managers will have the
chance to use these major technological
changes to restructure the business, dra-
matically increase productivity and use
information for strategic advantage.

A major feature of the early 1990s
will be an international race for domi-
nance in the ability to manufacture
chips with submicron features. Using ul-
traviolet etching techniques, the diame-
ter of a feature on a chip will drop to

between 0.6 and 0.8 of a micron by the

early 1990s, thereby permitting a single
mass-produced memory chip to contain
100 million components and a micropro-

cessor chip to contain 1 million compo- - <

nents.

will permit widely used medium-priced
computer systems to operate at 15 mips,
high-end personal workstations at 100
mips, top-of-the-line mainframes at 500
mips, top-of-the-line supercomputers at
40 billion floating-point instructions per
second (flops) and large artificial-intelli-
gence inference engines at 500K logical _
inferences per second (lips). L

Specialized Microprocessors: Much i

of this increase in speed will be ob- ¥
tained through machine designs based :
on specialized microprocessors such as
high-speed Reduced Instruction Set Com-
puter (RISC) chips. Specialized LISP '
chips will drop in price, and high-speed
LISP coprocessors will find wider use in
some PCs. y

Very large-scale integration (VLSI) * |
neurocomputer chips, with half a mil-
lion neurons and connections, will be
combined on neurocomputer boards for
personal computers that will contain 2
million to 10 million neurons and con-
nections. Neurocomputers will find ma-
Jor applications in industry and defense |
for data analysis, pattern recognition
and adaptive control systems.

Parallel Computers: Some powerful
processor chips will be designed, such as
tl.\e transputer, to be linked into effi-
clent parallel-processing configurations.
These processor chips will contain a
RISC computer, memory and four
mput/ou_tput channels with an interchip
Communication protocol on one chip.
Chips will contain multiple processors

for parallel Processing on one chip.

Improved microprocessor technology :

Modeling Technology: Trends for the Early 1990s

Parallel computers will grow in power
and popularity as more and more man-
agers realize that the future of comput-
ing lies in parallel machine architec-
tures. However, there will be a great di-
versity of parallel architectures and no
consensus on which will become the
dominant architecture of the future.

Cooperative processing: The biggest
change in computing in the 1980s was
the spread of the personal computer.
The most significant change in the early
1990s will be the growth of cooperative
processing, in which a user’'s machine on
the desk cooperates in intricate ways
with more powerful machines.

Transmission rates: Optical fibers
will be used increasingly to provide

Powerful single-uset
A.l. workstations

16t gerlisd

Intelligent information retrieval:
The personal computer user will be con-
fronted with a deluge of data on optical
discs and magnetic storage subsystems
used as servers attached to local area
networks (LANs).

By the early 1990s, artificial-intelli-
gence techniques will be widely em-
ployed to help the user find and employ
required information. Highly parallel
search engines will become important
components of LAN-connected database
servers.

Computer software: The complexity
of software will grow steadily. By the
early 1990s, ‘common sizes for large pro-
grams, in million lines of code (M loc),
will be: large commercial applications,
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the 1980s, ‘the.\biggest change in computing

' was the PC. For the 1990s, the most significant step
will be thegmwth;qf cooperalive processing.
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wide-bandwidth links between distribut-
ed networks of computers. By the early
1990s, the speed of single-strand optical
fibers will be 2.2 billion bits per second
(B bps). The capacity of major | /. i
multifiber optical trunks will be 4008 -
bps. These high-speed channels will of-
ten be used to'provide a wide-band- |
Wwidth link to a desktop machine. | {

* Telephone speech can be stored and '
transmitted with 16K bps. Using simple
compression techniques, real-time televi-
sion signals can be stored and transmit-
ted at the following rates: videophone,
64K bps; video confefencing, 1.5M bps;
NTSC television, 6M bps; and

vision, 24M bps. | AET{ "

-IM loc; large military projects, 2M loc;
and complex vendor software, 20M loc.
Integrated computer-aided software

engineering (I-CASE) technology will
have matured to the point where it will
be used routinely to develop these large |
systems. System developers will use
powerful I-CASE workbenches to sup-
port system planning, analysis, design,
code generation, database generation,
documentation generation and project
planning operations.

Integration of I-CASE and AL An
important trend in the early 1990s will
be the integration of I-CASE and Al
tools. Emphasis will be placed on build-
ing application systems from constructs
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that are mathematically or logically
provable and on using rule-processing to
validate the system designs.

Methodologies will be developed that
enable business professionals to formu-
late business procedures and require-
ments in the form of expert-system
rules. These rules will be used directly
with rule-based processing systems to
build applications. End users can vali-
date that the system is doing what they
want and can change its behavior by
changing the rules.

Application standards: The early
1990s will see a major effort to achieve
open architectures, open networks, stan-
dards for database access, standard
forms of user interaction, standards for
languages that achieve full portability,
standard forms of CASE repository rep-
resentation and standard forms of
knowledge representation.

IBM’s SAA (Systems Application Ar-
chitecture) will have matured and will
be widely accepted. It will provide uni-
form methods for application software
to access databases and networks, as
well as standard forms of user access to
computers. End-user dialogues increas-
ingly will use standard interfaces such
as IBM’s Common User Access (CUA).
Automated tools will assist in the build-
ing of common user interfaces.

Languages: Fourth-generation lan-
guages (4GLs) will evolve in multiple
ways, becoming increasingly integrated
and powerful. By the early 1990s, many

of these languages will be integrated
with CASE front ends and will incorpo-
rate rule-based processing and inference
engines. Many end-user languages will
become application-specific or profes-
sion-specific, incorporating the languages
of finance, engineering, science, produc-
tion control and so on. Programming
will be accomplished without the need
to remember commands, mnemonics or
punctuation, using pull-down menus and
an intuitive human interface.

Growth of end-user computing: An
important continuing trend throughout
the 1990s will be the rapid spread of
computer literacy among white-collar
workers. By the mid-1990s, the number
of personal computers per white-collar
worker in a typical advanced corpora-
tion will rise to 0.7 or higher. In the
same period, half of all computer hard-
ware and software expenditures in typi-

cal advanced corporations will be devot-
ed to end-user computing.

Next week, we will explore the tech-
nology of the late 1990s. Topics include
major advances in computer technology,
CD and microdisks, neurocomputers, the
use of parallelism in software develop-
ment, artificial intelligence and humari
factoring. n
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