Computers:

The single-user workstation -
A new concept that promises
to benefit the design profession

By Jobw O, Dill and Jom H. Piktwon

The single-user workatation

is & micro- or minicomputer,
including CAD, devoted to

use by one person, that has the
capahility of heing hooked

into a much more sophisticated
network of computational
resourees, the expenses of which
are shared with other users.
Thus it has the advantages of
offering high performance

at low cost.

Systems of most interest to
architectural firms are the so-
called turnkey systems that
include hardware, system
goftware, and ready-to-uze
application software. Jince
wrnkey suppliers are now
starting to make use of the
single-user workstation in their
produets, an understanding of
the workstation concept will aid
the architect in evaluating
gyatems now becoming available.

The new concept

combines the hest

of previous developments
From slow early systems that
could handle only one task at a
time, two parallel evolutionary
paths developed. On one path,
computers became larger amd
more powerful, capable of
running several programs at the
same time. To justify their high
expense, Lhese systems had to be
used by many people, with a
resulting slowdown of efficiency.

The second path was the
development of the
minicomputer, small and
economical enough to be owned
and used by one person. The
minicomputer has good
interaction and response, but no
meane of sharing expensive
resources such as disks and

rinters. It also has relatively
ow computing power and
memory capacity, so large,
complicated tasks cannot be
done.

The single-uger workstation
combines these two approaches
by providing the responsiveness
and eontrol of the minicomputer
with the sharing of data,
programs, and resources of the
large time-zharing systems. The
key lies in the use of another
technological development—very
high-speed communications
networks. Now single-user
systems, called workstations,
could be linked to form a
network, with only a few special
stations having large, expensive
resources such as disks, printers,
and plotters. In this way, each
user has at immediate dispoaal
sufficient computing power to
tackle significant problems, but
can still share with other nsers

the cost of expensive components.

earlier, becanse the necessary
technological advances have
beeome available only recently.

The single-user workstation
network consists of a
collection of stations or nodes
Here's how it works:

« Bach user bas an individual
workstation.

« All stations are connected by a
very high-speed data-
communication path, usually a
direct wire link with a maximum
separation hetween stations of a
mile or two. Any station may
transmit information to any
other on the net. The
combination of stations and
communieations path ia called a
loeal-area network (LANL

« The network includes special
stations, called “servera,” to kelp
support resources shared by all
workstations: File servers have
larze disk drives for data and
program storage, and may have
tape drives for backup, etc. Prist
serpers congist of printeri=i and
plotteris). Gufeway 15
communications aecess Lo other
resources, such as large central
syatems for very high-speed
computation, very large
databases, other networks, ete.

Understanding basic CAD uses
helps in understanding what
single-user stations can do

As outlined in “"Computers: How
do you jump in?" ARCHITECTURAL
RECORD, August 1982, page 35,
there are three categories of
CAD applications: text
development and production,
data storage and retrieval
{including analysis), and graphics
development and production.

Text development and
production includes specifications
writing, architectural-

amming documents, and

easibility reports. Data storage
and retrieval includes facilities
and equipment inventories,
structural and environmental
analysis, and cost analysis.
Finally, graphics development
and production ineludes
applications such as drafting,
architectural design, perspective
generation, and structural and
mechanical layouts.

Since the key to succesaful
CAD systems is a central pool of
data, accessible to all of these
applications, it is vital to have a
aystem that allows for sharing
data, programs, and resources,

Certain computing capabilities
are necessary to perform all
application tasks

These capabilities include:

« A high-resolution graphic
digplay to allow the interactive

This approach was not possible  display and manipulation of
T ] 2
i ol goma

design information. A Tairly high
resolution (the capability to
display a large amount of
information in & given physical
space) is required to display
visual images with a line quality
that is aceeplable to most
architects. The capability to
dizplay color images may be
quite nseful to eolor-code graphie
information and to generals
realistic-looking images of
designs.

« Grraphic input devices allowing
the architect to point to pieces of
information or portions of
drawings displaved on a screen.
Aucn deviees can be used to seiect
a piece of information that iz
already being displayved or can be
uzed (o zpecify the location
where a new piece of information
is to be placed.

« Alphanumerie input capability
to allow the architect to add
textual information and
eommands to the application
program and to deal with text
development and production
applications.

= Ahility to share data with other
users to allow several designers,
engineers, and consultants who
are working on the same project
to have aceess 1o information on
the current state of the project.

= A large amount of data storage
sinee even a amail architectural
design project can involve large
quantities of information.

The single-user workstation
system offers a way

to satisly these needs

It does so with the following
components

A porvertul local processor,
Currently, many are of somewhat
limited speed and capacity,
dealing less easily with the J2-bit
word-length needed for
architectural applications.
Processors now under
development will be significantly
maore erful. The processor
should support virtual memory
so0 that the programmer can work
as if there were a very large
memory without worrying about
the size of the programs,

Large local kigh-speed memory.
This has at least & megahyte,
with the poasibility of adding up
to four megabytes, and virtual-
memory support.

Lol disk storage. This
provides virtual-memory support
and local-file support, with a
capacity of five to 50 hytes,
although some designa do not
require every station to have a
lecal disk. i

High-resolution raster grophics
display. This has 512 x 512 pixels
to 1,024 x 1,024 pixela or more. It
will possibly have a specialized
Continued on page 29
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