












































































































































































by Marc Meyer 
For much of the dp community, Unix can 
be summed up by three points: it is a multi­
user operating system developed in univer­
sities and Bell Labs and is sponsored 
chiefly by AT&T; it runs on many different 
computers, ranging from mainframes to 
desktop microcomputers; and, while Unix 
is reported to have some redeeming quali­
ties for programming, most people involved 
in building and supporting commercial ap­
plications have avoided it. Healthy skepti­
cism might suggest that something must be 
wrong with the technology, otherwise Unix 
would be far more prominent in the com­
mercial dp world than it is today; 

MIS managers continue to be confused 
about the operating system, mainly because 
of the fragmented nature of the Unix mar­
keting and support industry. Until recent­
ly, AT&T played a passive role with respect 
to its nonproprietary operating system, and 
doubts persist· about the company's long­
term commitment to the computer bus i-
'ness. For the sale �~�m�d� support of Unix, the 
ball was traditionally passed to res ellers, . 

. who, being left to their own devices-liter­
ally-have proven selective about which 
Unix utilities they wish to provide. Hard­
ware resellers often have turned to Unix 
"porting houses" for their operating sys­
tems, limiting the level of Unix expertise 
held by other than true believers. 

Nevertheless, Unix has some clear 
advantages in the as face-off: 
• The applications movability that Unix 
provides gives buyers the power to be ag­
gressive price shoppers. ' 
• Unix's strength in communications is un­

�~� questioned. For local area networks, Unix' 
�~� and Ethernet now go hand in· hand. Inter­
w faces to SNA networks-subject of intense 
(fj development activity at AT&T-are expect­
�~� ed soon. 
En • Unix permits rapid software develop­
B ment, allowing programmers to build large 
�~� applications by connecting �s�m�~�l�l�,� more 
g: manageable modules, and Unix applica­
gs tions can be device independent .. 
;j • In the Unix environment, sharing data be-

Why would any dp manager bet on a technology that 
has yet to have substantial application in commercial 

data processing? 

DOES UNIX 
MATTER? 
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tween programs is part of the inherent ar­
chitecture of the system. How often have 
we heard users complain about doing mas­
sive amounts of work in one package, and 
not being able to use some of those data 
inside another application? Still, the Unix 
industry remains highly fragmented. With 
many players involved, each with a differ­
ent level of intensity and commitment both 
to supporting Unix and to actively helping 
customers solve Unix problems, dp manag­
ers might easily be discouraged, not know­
ing whom to turn to or what to expect 
when a set of vendors is selected. 

Unix is therefore a fascinating study 
of the relatiot:J.ship between technology and 
marketing in an evolving industry. Within 
a complex industrial environment, a clear 
fact emerges: the wide-scale local innova­
tion that facilitated· Unix's technological 
growth also impeded its commercializa­
tion. A body of technology was created that 
never stood still long enough for dp manag­
ers to get hold of it and use Unix for critical 
applications. 

UNIX-A 
TENACIOUS 
BEAST 

But Unix is a tenacious 
beast. A few hardware 
manufacturers, such as 
Hewlett-Packard, Sperry, 

and Sun Microsystems of Mountain Vie~, 
Calif., developed substantial in-house so­
phistication about Unix and have actively 
supported their Unix offerings, and ven­
dors that have traditionally dwelt outside 
the Unix camp have recently announced 
support of the operating system. Today, 
Unix runs on more different types of com­
puters than any other operating system, 
and continues to be migrated to new gener­
ations of computer hardware, including a 
broad range of engineering workstations, 
desktop microcomputers, superminis, and, 
more recently, mainframe computers. IBM 

now has Unix for VM. Digital has it for its 
VAX. computers. Wang and Data General 
have signed on. Sperry has aggressively 
pursued a Unix strategy for its distributed 
systems integration activities. 

Further, such chip, manufacturers 
as Intel are now developing "generic" Unix 
ports for their new chips. Motorola 68000-
based computer manufacturers supply 
Unix as their standard operating system. 

Moreover, a number of very large 
federal government procurements have 
been Unix based, right from the request­
for-proposal stage. Despite the general 
downturn in the computer market over the 
past few years, several companies that sell 
Unix-based systems, particularly in the 
graphics workstations market,have contin­
ued to show impressive growth. 

Unless you are an operating systems 
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WHITHERAT&n 
Of more· than mild controversy inside 
some elements of the Unix industry is the 
degree to which AT&T should actively en­
force System V standards by demanding 
that licensees pass a "verification suite" 
or else lose-their rights to distribute Unix. 
This seems unnecessary because even the 
traditional Berkeley 4.2 shops, such as 
Sun Microsystems and DEC, have publicly 
committed themselves to System V com­
patibility. The benefits for the "open sys­
tems" approach that the standards create 
are strikingly apparent to manufacturers, 
software developers, and users.· What is 
still lacking are premier Unix systems in­
tegrators serving commercial markets. 
This in fact may be AT&T'S avenue for 

afficionado or a computer historian, a rea­
sonable response to all this hardware activi­
ty might be, "So what?" 

. Some people might argue that Unix 
is still trying to reach first base in large­
scale data processing. How manyorganiza­
tions are using Unix for significant, let 
alone critical, business applications? Much 
of what we have read in the press suggests 
that AT&T has stu'mbled in its effort to be­
come a force in the business computing in­
dustry. While IBM offers Unix on VM as well 
as for its RT and AT desktop workstations, 
why does it appear that IBM'S commitment 
to Unix is little more than lip service? And, 
while Unix has long been touted as an ideal 
software development environment by 
computer scientists, why is it that the new, 
exciting computing projects in the areas of 
artificial intelligence and expert systems 
are being implemented in alternative envi­
ronments such as LISP or Prolog? Why 
would any dp manager risk his or her repu­
tation on a technology that has yet to have 
substantial application in commercial data 
processing? 

Technologies that are not specifical­
ly focused in their application can often 
fail: prospective users cannot point to any 
single, rock-solid success and say, "This 
technology is going to work for me." Unix 
has not been focused; it has not found a 
"home" that the commercial dp manager 
can relate to directly. However, Unix is a 
technology whose strength has been its 
flexibility to adapt to new computing envi­
ronments. Over the course of its IS-year 
history, Unix has evolved continually, both 
in its internal technology and recently in 
key aspects of its commercialization. 

The character of Unix as it has 
evolved has remained' largely consistent 
with the design objectives of its founders. 
As an operating system, Unix is both sim­
ple and elegant, and remains highly mova­
ble. The simplicity of the operating system 
surfaces in a number of critical areas. The 
memory management scheme in Unix has 
been to "swap"- entire processes in and out 
of memory for execution. Another example 
is that programmers use. the same system 

growth in the years ahead, i.e., to become 
the best problem solver in situations 
where Unix can playa role. Assuming the 
stance. of an integrator, AT&T could bring 
to bear its own proprietary communica­
tions technology, nonproprietary Unix 
(which presumably it knows better than 

. anyone else), and yet unproved capability 
in the area of large-scale applicatiqns im­
plementation. Further, AT&T does not 
need to push its· own hardware (which 
may not be competitive in terms of cost­
performance) to succeed, but rather it 
could become a leader in achieving the 
open systems' architectures that large or­
ganizations require today. 

-M.M. 

calls to read and write data to files, termi­
nals, or internal buffers for interprocess 
communication. It is also relatively easy to 
add new device drivers in Unix. This facili­
tates the moving process. New devices with 
file systems on them can be "mounted" as 
part of the user's current file system and 
then accessed through the standard direc­
tory-path naming conventions. For the sys­
tems integrator, dealing with a diverse set 
of cpu and peripheral hardware, Unix pro­
vides a rich environment for piecing togeth­
er different parts of a total system. 

CHAOS 
INTHE DP 
COMMUNITY 

While the "open archi­
tecture" of Unix and the 
nonprofit, public domain 
attitude surrounding it 

spawned substantial creativity, it also led to 
problems and would-be problems for 
would-be commercial users. Perhaps the 
best example is that Unix was so successful 
in one university, the University of Califor­
nia at Berkeley, that'the computer scien­
tists there added substantial new function­
ality to Unix that was not initially 

, reincorporated into AT&T'S version. This 
created a second Unix camp, spelling chaos 
to the dp community at large. Since Berke­
ley had many V AX machines, it made sense 
for its computer scientists to seek better 
performance by adding demand paging to 
Unix. Also, to link up different departmen­
tal computers more effectively, Berkeley 
added networking system calls, called 
"sockets," to the Unix kernel. 

As a result, the Berkeley Unix of­
fered enough distinctive benefits that many 
other organizations preferred it to AT&T'S. 

Berkeley, however, is not a commercial 
. support organization: the myriad of bugs 

that cropped up in its Unix were poorly 
handled. Hundreds, if. not thousands, of 
"bug fixes" for both Unix system internals 
and its programming utilities have been 
broadcast by Unix users around the coun­
tryon the Unix public domain network,' 
USENET. It isn't surprising that Unix devel­
oped a reputation: using Unix in a critical 
business application might be tantamount 
to a game of Russian roulette. 



I 
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User interfaces have also been a 
troubled area for Unix. User interfaces in 
Unix have always been left to programmers 
or systems integrators to develop. There 
are document processing and CAD-like ap­
plications built under Unix, for example, 
whose interactive user interfaces are superi­
or. The flip side of the coin is that end users 
who must use Unix without the benefit of a 
programmed user interface must learn how 
to work directly in the Unix shell. For inex­
perienced end users this can be difficult, 
and Unix earned the reputation of being 
something of a bear-hard to learn, overly 
terse, and not particularly nice about tell­
ing the user when he or she has done some­
thing wrong. 

(Interestingly enough, MS/DOS on 
the pc is becoming ever more like Unix, yet 
one does not find MS/DOS developing a sim­
ilar reputation for user unfriendliness. For 
example, one of the "breakthroughs~' in the 
DOS command interpreter has been the abil­
ity to make the output of one program the 
input of another. This is called "piping," 
and it has always been one of the outstand­
ing features of Unix. One cannot help re­
garding the merging of Unix and DOS in a 
somewhat humorous light. More than one 
Unix applications developer has comment­
ed that DOS is becoming an excellent pc 
training ground for using Unix on more 
powerful computers.) 

All these difficulties admitted, there 
are signs that AT&T has assumed a far more 
active role with respect to Unix while still 
providing open access for other companies 
to the Unix source code. It has done this by 
setting standards (see "Whither AT&T?"). 
Specifically, it published a document called 
the System V Interface Definition (often 
called the SVID), which defines systems 
calls (for file handling, interprocess com­
munication, etc.), error handling, and 
many other aspects of the operating sys­
tem. By strongly advocating compliance 
with the SVID, AT&T has brought a far 
greater degree of uniformity into the Unix 
world, and in fact, has taken· active mea­
sures to bring the Berkeley camp back into 
the fold. For example, one finds that AT&T 
has incorporated the most beneficial pro­
gram development utilities and libraries 
from Berkeley Unix into its System V prod­
uct. These standards may be the launching 
pad into the commercial market that Unix 
has always needed. 

From a technology perspective, 
AT&T also appears to be listening to the user 
community. Two examples are the pres­
ence of demand paging and a networked 
file system in System V Release 3. Unix has 
had a reputation for being unsuitable for 
transactional applications in the commer-

DOS is becoming an excellent pc training ground for 
using Unix on more powerful computers. 

cial world, lacking support for record lock­
ing, and not having a demand-paging 
memory management system to allow code 
sharing in large systems. Both weaknesses 
are addressed in the System V Unix stan­
dard. System V Unix is now migrated to a 
number oflarge computers, including those 
of IBM, Digital, Amdahl, and Wang 
Laboratories. 

ANOTHER 
LOOK AT 
UNIX? 

Is it time to take another 
look at Unix for your 
own dp needs? The an­
swer may well be yes. Ex-

isting large-scale Unix-based systems 
already show clear benefits of Unix for the 
commercial dp world. The best examples 
lie in the federal government, where some 
observers estimate that well over half of the 
large computer systems procurements now 
specify Unix as the base operating system. 
The National Security Agency awarded a 
nearly $1 billion procurement that involved 
AT&T hardware and Unix. The NSA has also 
purchased a large -number of IBM PCs that 
are destined to become Unix workstations. 
Similarly, the Department of Agriculture 
awarded a roughly $250 million contract to 
Electronic Data Systems, Dallas, to auto­
mate both its central and field offices. The 
Army recently awarded a comparably sized 
contract to Sperry, which will place 1,800 
Arete Systems 5000/80 minicomputers 
that are Unix based. Unix has been used for 
longer periods of time by the federal court 
system, the Department of Labor, and the 
Internal Revenue Service. These systems 
tend to combine office automation tasks, 
such as word processing and mail, with 
agency-specific applications for internal 
budgeting, case management and investiga­
tion, or other types of so-called client ser­
. vices, like loan processing. 

These large procurements have sev­
eral aspects of direct relevance to commer­
cial dp managers: 
• The applications are highly distributed of­
fice data management systems, where geo­
graphically dispersed computer sites are 
communicating with one another on a reg­
ular basis and sharing data for purposes of 
either consolidating information upwards 
through the organizational bureaucracy or 
dispersing reports and messages laterally 
throughout the organization. 
• Federal dp managers want to build their 

. applications quickly, often based on data­
base management systems, and they de­
mand that their work be highly movable 
across new generations of hardware that 
will be infused throughout their agencies 
over the coming years. 

An example is the Department of 
Labor's distributed case investigations sys-

tem for catching unemployment insurance 
cheaters. DEC Professional 380 microcom­
puters, running DEC'S System V version of 
Unix ProVenix, are located in each state 
across the country. Equipped with Forte 
3270 communication cards, these micro­
computers automatically extract large 
amounts of employment data from the IBM 

mainframe databases located in the states, 
and pass these data up to a VAX 11/750 sit­
uated in Washington, D.C., without user 
intervention. The VAX 11/750 has Ultrix 
(Digital'S Unix for V AX). Random record 
selection routines select cases for subse­
quent investigation on the VAX. The cases 
are automatically sent back to the state mi­
cros. At the state level, extensive data entry 
screens and information-providing routines 
help the investigator to track down fraud. 

All results are sent back to Wash­
ington, where consolidation takes place, 
and the final results are reported to senior 
management. Software made on the VAX in 
Washington is directly movable to the 
state-based microcomputers. Furthermore, 
as the Department of Labor is now upgrad­
ing some of its pcs to the more powerful 
Microv AX workstations, it is' assured that 
all of its software will be operational in the 
new environment. 

In fact, while one finds electronic 
mail and document preparation packages a 
standard feature on these systems, the most 
distinctive strength of Unix and Unix de­
velopment tools appears to be their suit­
ability for building distri1;>uted decision 
support systems. Like the Department of 
Labor, the Federal Judicial Center is now 
installing a DSS among the federal courts 
that tracks the status of court cases, the as­
signmentsof judges, and the mountain of 
document~ filed during the course of each 
case. 

AVOIDS 
HARDWARE 
LOCK·INS 

A basic feature of the fed­
eral Unix-based procure­
ments is movability. 
Movability allows the 

purchasing agency to avoid hardware lock­
ins. Usually pigeonholed as a software de­
velopmentenvironment-not a run-time 
environment per se-Unix is perceived by 
many government managers as a big money 
saver because it allows them to be aggres­
sive price shoppers. A dp manager inside 
the Department of Agriculture who was 
part of the Unix selection process com­
ments, "We wanted a widely accepted, rel­
ativelystandard operating system that was 
available on a broad range of equipment­
an environment that could offer: us the soft­
ware movability to keep us from getting 
locked into one set of hardware." 

While most visible in the purchas-
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AT&T has taken active measures to bring the 
Berkeley camp back into the fold. 

ing of large numbers of computers, the in­
dependence factor is equally important in 
the procurement of peripheral devices. A 
basic design rule of Unix· applications is 
something called "device independence." 
This is achieved typically through data­
bases maintained inside Unix that hold 
critical information about the features of 
hundreds of output devices. If a user wants 
to move to a new graphics terminal, ASCII 
terminal, printer; or plotter, he does not 
have to rewrite or recompile any of his ap­
plications, but only make sure that an entry 
exists inside one of these system databases. 
If it doesn't, adding a new entry is a rather 
simple matter. 

In its procurements the government 
has also demanded that Unix come out of 
its shell and communicate with other oper­
ating system environments. There tend to 
be two directions in this communications 
activity: "going up" to transfer data with 
IBM mainframes, and "going down" to DOS­
based pcs. Unix workstations are now com­
monly networked through Ethernet LANs. 

The architecture of Unix has always 
facilitated the creation of new device driv­
ers, the pieces 'of internal systems code that 
support such things such as disks, tape 
drives, or serial ports for modems. Unix 
has also had higher-level utilities for imple~ 
menting serial-based communications be­
tween computers, the most important one 
being Unix to Unix Copy (uucP). Further, 
Unix's adoption of the standard ASCII for­
mat for its data has made life that much 
easier for transmitting data or mail within 
these computer networks. For Unix users, 
more than for any other population of com­
puter users, communications has been fair­
ly standard stuff. 

In recent years, this combination of 
rapid driver creation and comfortable com-

puter networking has been the platform 
upon which Unix has been extended to 
high-speed local area networks. Most com­
mercial offerings of Unix now have drivers 
that support Ethernet, which is used pri­
marily in office environments. Similarly, 
AT&T now provides Starlan support for the 
office on its 3B family computers and pcs, a 
LAN that is suitable for PBX applications 
where voice and data should be integrated. 

Another specific area of Unix LAN 
activity is factory automation. In this past 
year, the General Motors and factory auto­
mation product suppliers that are partici­
pating with GM in the MAP (Manufacturing 
Automation Protocol) development con­
sortium selected Unix as-the common oper­
ating systems platform for product 
development. In the near future, vendors 
will be providing operating systems sup­
port for token ring LANS. 

HIGHLIGHT 
OF FEDERAL 
STORY 

Perhaps the most ,impor­
tant highlight of the fed­
eral computer story is the 
role of the systems inte­

grator. Given the newness of Unix for 
many of these government administrators 
and the sheer size of the procurements, the 
presence of an effective systems integrator 
has been an essential part of Unix's success. 
That Electronic Data Systems, for exam­
ple, chose to go after the Department of 
Agriculture's $250 million, lO-year con­
tract is something· of a milestone for the 
Unix industry. EDS is by no means the only 
effective integrator working with Unix to­
day. Others include Sperry, AT&T itself, 
and Computer Sciences Corp., EI Segundo, 
Calif. 

What does this mean to MIS? Where 
might Unix fit into the MIS organization? 
While a handful of companies have modi-

"Don't bother Daddy-he's been coffee-achieving all day_" 

76 DATAMATION 

fied Unix to create high-speed, parallel pro­
cessing transactional computers, the real 
potential for Unix is in the nontransac­
tional decision support marketplace. 

Looking at the needs of computer 
managers in that area, what do we fin4? 
First, different computers must share data, 
and further, different pieces of the entire 
DSS must run on different computers and 
screens. Second, the nature· of DSS is that 
such systems are developed incrementally 
and therefore require a highly modular, 
rapid development environment. These 
needs play to the strengths of Unix. In the 
commercial arena, this has been discovered 
by Citibank, Merrill Lynch, Quotron, and 
Davis, Polk and Wardell (a large New 
York law firm). These companies are the 
"lead users" of Unix in commercial dp. The 
insurance industry, with its geographically 
dispersed sales and customer service activi­
ties, is a prime candidate for distributed ap­
plications development under Unix. 

As with any new technology, there 
are numerous pitfalls to getting started 
with Unix. The MIS manager cannot allow 
himself or herself to be swamped with in­
formation about the technology per se, but 
rather, needs information about how the . 
technology can be applied to specific prob­
lems. As one dp manager comments, "I 
don't need to know how to program in 
Unix. I need to know if I should tell my 
programmers to learn how to do it." An 
experienced consultant with a combination 
of technical and management skills regard- ' 
ing Unix applications is more in order. Al­
ternatively, there is a set of hardware 

, vendors highly committed to Unix whose 
salespeople can provide a great deal of ap­
plied information. In many instances, if a 
procurement is sufficiently large, the tech­
nical support staff of these vendors may 
even prototype key parts of an application 
as part of the sales process. Remember that 
with the correct development tools, these 
prototypes can be created' in relatively 
short periods of time without a major pro­
gramming effort. 

The bottom line to aU this is that 
Unix is a sound and continuously improv­
ing body oftechnology that'is well suited to 
meet the challenges of integrating different 
t,ypes of computers, applications, and com­
munication networks faced by dp managers 

I in commercial enterprises. @ ~ 

~ 
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THE COMPAIIIES Of IIMERlrECH BRIIIG YOU A 
IIETWORK SMART EIIOUGH TO RESPOIID TO YOUR IIEEDS. 

The companies of Ameritech are helping 
you take greater control over your tele­
communications seNices. 

Working with you, we can customize 
our fiber optic and digital network to 
meet your specific needs. 

We can help you choose from a growing 
range of digital seNices that transmit voice 
and data with amazing speed, volume and 
accuracy You'll command a network with 
the intelligence to give you information 
about its use and cost. Smart enough to 
give you what are virtually private digital 
lines at the lower cost of shared lines. 

Talk to our Ameritech Bell companies 
of Illinois; Indiana, Michigan, Ohio and 
Wisconsin. They have the network tech­
nologies, the combined resources and 
expert people close at hand to provide 
telecommunications systems you can 
manage and rearrange as needed. 

To put our network at your command, 
contact any of our Ameritech Bell com­
panies. Or phone us: 1 800 562-2444. 

~flJ_ .. __ • __ ..,. •• 
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AMERICAN INFORMATION TECHNOLOGIES 

Helping you communicatesM 

The companies of Ameritech: Illinois Bell· Indiana Bell· Michigan Bell· Ohio Bell· Wisconsin Bell· Ameritech Communications 
Ameritech Mobile Communications . Applied Data Research . Ameritech Credit . Amerite,ch Development . Ameritech Publishing 
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Ifntroducing the New OKIDATA CLX96 Series Modems. 
First the good news. 
Now you can get a 9600 bps modem that's also 

an OKIDATA modem. So you know it's dependable, 
flexible, affordable and fully backed by one of 
the most~respected names in telecommunications. 

Now the Better News: 
Boot-In Full Diagnostics. 
Send and receive data with a CLX96 without worrying 
about interruptions. Automatic adaptive equalization 
smooths out variable line conditions. A buil~in test 
pattern generator probes for potential trouble. Digital 
and analog loopbacks look for faulty circuits, both local 
and remote. 

It's all part of the CLX96 series built~in diagnostics. 
Something few other modems in this price range offer. 

CIRCLE 40 ON READER CARD 

Good News for More People. 
No matter what type of network you use there's an 
OKIDATA 9600 modem to fit it. For point~to~point 
applications, the CLX96. For multidrop situations, the 
CLX96FP with a 1 5~millisecond polling time. And, for 
multiport operations, the CLX96M with a 4~port multiplexer. 

Turn Ordinary Minutes 
into OKIDATA Minutes. 
When you're using a 9600 bps modem, a minute of 
downtime is bad news. But an OKIDATA Minute is 
always good news. You get a full 60 seconds of quality 
transmission every minute you're on~line. 

And the price? That's the best news. But you'll have 
to call your OKIDATA distributor to get it. Or call 
1 ~800DKIDATA to get the name of an OKIDATA 

distributor near you. 

OKIDATA is a registered trademark of Oki America. Inc. Marque de'posee de Oki America. Inc. 



Special packages promise to step up the demand for pc LANs. 

by Jan Lewis 
For the past few years, we've been hearing 
that the upcoming year will be the Year of 
the Local Area Network for microcomput­
ers. The truth is that the year, or era, of the 
LAN won't happen until users experience 
the productivity pluses promised by LANS. 

LANS need to be more than adminis­
trative tools. They need to be productivity 
tools for users. When this happens, pcs will 

. be nodes on a LAN in much the same way 
telephones are nodes on an interoffice voice 
communications system. 'A number of so­
called group productivity software pack­
ages have recently been introduced that 
will be the driving force behind increased 
use ofLANS. 

When LANS were first introduced, 
there was little applicable software. Today, 
major software developers like Ashton­
Tate and MicroPro are rewriting their soft­
ware to run on networks. While this is a 
step in the right direction, the packages are 
just adaptations of existing programs. They 
are not written specifically to take advan­
tage of LAN capabilities. 

What does take advantage of those 
capabilities is group productivity software, 
which provides users with the incentive to 
install a LAN: increased productivity. This 
new wave of software allows users to retain 
personal data and still communicate what­
ever they want with whomever they want. 
Better still, the software does it without dis­
rupting the flow of work. 

Group productivity software takes 
advantage of the network environment and 
allows a work group to communicate more 
efficiently. Unlike packages such as dBase 
III Plus or the network version of WordS tar 
2000, these new packages form a separate 
applications group. 

GROUP 
PRODUCTIVITY 

SOFTWARE 
In focus groups conducted by the 

Palo Alto Research Group, corporate 
microcomputer users discussed the LAN 
features they wanted. These users described 
the ideal LAN as one that allows them to 
determine who receives what data, lets 
them run their existing base of software, re­
quires minimal time to learn and to use, 
and performs routine tasks more easily and 
more efficiently. While a network, by itself, 
cannot live up to all these demands, group 
productivity software that runs on a LAN 
can help it achieve these goals. 

Recently, I reviewed four group 
productivity software packages that I think 
will make users want to buy netwo~ks, just 
as Lotus 1-2-3 gave businesses a reason to 
buy IBM pcs. 

One of these packages is Network 
Courier, developed by Consumers Software 
of Gilroy, Calif., for the IBM PC and compa­
tibles. Late last year, Tandy Corp. of Fort 
Worth and Apricot Computers of Santa 
Clara (formerly Applied Computer Tech­
nologies) signed distribution agreements 
with Consumers Software. Consumers' 
deal with Tandy provides for custom de­
sign of the Network Courier system for use 
on Tandy's ViaNet network; Apricot will 
distribute Network Courier under the 
name Apricot Mail. 

Network Courier functions in the 
same manner as RAM-resident programs, 
appearing on the screen with a single key­
stroke. The program previqusly displayed 
can be retrieved with another keystroke. 
For example, a salesperson running Lotus 
1-2-3 on Network Courier can copy a sec­
tion of a spreadsheet for the district man­
ager. The salesperson· calls up Network 
Courier, copies the spreadsheet section or 
the entire file into it, includes a short note, 
and sends it electronically to the manager's 

pc. If the manager is logged on, a note will 
appear in the corner of the screen, an­
nouncing the incoming message. The man­
ager can then read the message without 
exiting the current program. 

-Network Courier allows users to 
comment on messages sent. ~ file can be 
marked "certified" or "RSVP," which gen­
erates a return message listing the day and 
time the file was read. Files can be assigned 
codes from one to five, with five being the 
most urgent. Users who receive messages 
can scan these codes to determine which 
files' need immediate attention and which 
can wait until later. 

LAN HELPS 
PHYSICS 
LAB 

Network Courier is im­
proving communications 
at the Applied Physics 
Lab at Johns Hopkins 

University, which recently installed a LAN 
running the package. The lab's offices are 
scattered throughout five buildings, mak­
ing communication between staff members 
difficult, explains Paul Bohm, program 
manager for the lab. "We have to deliver a 
lot of Lotus worksheet files," Bohm says, 
"and sometimes someone will find an error 
in a template. Before installing the LAN, it 
was difficult to notify everyone about the 
error and correct their spreadsheets. Now 
we can keep the templates on the file server 
and correct just the one copy. We also can 
send electronic mail to everyone on the net­
work, alerting them about the error." 

Bohm believes that using Network 
Courier has improved the lab's communi­
cations and productivity. "Now, people can 
send each other files easily, rather than car­
ry the diskettes aroun~," he attests. 

Similar to Network Courier, anoth­
er group productivity software package is 
In Box from Think Technologies, Lexing-
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Networks without useful software are like cars without rubber tires. 

FIG. 1 

SHOPPING FOR SOFTWARE PACKAGES 

PRODUCT VENDOR PRICE 

Network Courier Consumers Software Inc. 
8315 Monterey St. 

$695 per network 

Suite A 
Gilroy, CA 95020 

In Box Think Technologies 
420 Bedford St. 
Lexington, MAQ2173 

$295 for first three users 
$75 for each additional 

user 

Higgins 
Administrative 
Software' 

Conetic Systems Inc. 
1470 Doolittle Drive 

$995 for first five 
concurrent users 

$695 for each additional 
concurrent user 

San Leandro, CA 94577 

Datastore: LAN Software Connections Inc. 
1435 Koll Circle 

$1,295 for first five users 
$495 for each additional 

five users Suite112 
San Jose, CA 95112 

ton, Mass., which runs on Apple's Apple­
talk network. Like Network Courier, In 
Box functions as RAM-resident programs 
do. It offers the same file-sending capabili­
ties as Network Courier but it can send 
only complete files. The message system for 
In Box features a phone memo that looks 
like a sheet from the ubiquitous pink 
"While You Were Out" pads .. The user 
clicks on the phone icon from the menu list, 
fills it out, and sends it on. 

Another group productivity soft­
ware package is Higgins from Conetic Sys­
tems Inc. of San Leandro, Calif. Conetic 
Systems has developed close business rela­
tionships with 3Com and Novell, making 
the company a class I independent software 
vendor to 3Com and 'a netware affiliate of 
Novell. 

Higgins handles office administra­
tion, allowing' users to coordinate com­
panywide scheduling. For example, if a 
company executive wants to schedule a 
meeting with five different department 
heads, their schedules can be checked 
through Higgins, as can the availability of 
conference rooms and audiovisual equip­
ment. This package also inCludes many 
desktop accessories,o including note pads, 
calculators, expense reports, to-do lists, 
tickler files, and phone directories. 

Although Higgins has access to all 
pcs on the network, it is equipped with se­
curity measures that help ensure the priva­
cy of individual databases, messages, and 
appointment lists. All text files are fully en­
crypted to prevent anyone-even the sys­
tem administrator-from reading files. 

The last package is Datastore: LAN 
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from Software Connections Inc., San Jose. 
This program is a relational database man­
agement system for LANS that allows sever­
al'users to read the same database file at the 
sante time. When two users attempt to 
modify the same file simultaneously, one 
user,is "locked out," ensuring that data are 
not accidentally overwritten by another 
user. 

The package also features an audit 
trail that protects the database from unau­
thorized use. In addition, field-level securi­
ty gives the system administrator control 
over user access to confidential infor­
mation. 

Datastore: LAN is currently being 
used to improve the efficiency and commu­
nications of the White House Conference 
on Small Businesses. The conference tracks 
registration information for 40,000 to 
60,000 participants' in 57 miniconferences, 
using a 3Com Ethernet LAN running No­
vell's Netware/E operating system, Soft-

o ware Connections' Datastore: LAN, and 
WordPerfect from Satellite Software. 

"We have a staff of 56 people gener­
ating vast amounts of data on the confer~ 
ence," explains Larry Gordon, budget 
director for the conference and manager of 
the network. "Much of that information 
has to be shared. In addition, I must be able 
to access that information at any time to 
generate management imd financial re­
ports." Gordon says the productivity soft­
ware enables him to divide his group's 
work more efficiently and track delegates 
more accurately. 

These four group productivity soft­
ware programs perform everyday office 

REQUIREMENTS 

MS/DOS 3.1 or higher 
NetBIOS-compatible network 
3'20KB RAM on file server 
192KB RAM in client PCs 

One 512 Macintosh dedicated as 
file server 

Appletalk network and a hard disk 

MS/DOS 3.1 or higher 
IBM PC Net or compatible 

320KBRAM 

MS/DOS 1.0 and higher 
256KB to 512KB of RAM, 

depending on network used 
One hard disk or two 

360KB floppy drives 

tasks easily and efficiently. With them, 
business computer users no longer have to 
traipse down the hall to hand the latest 
database disk to a coworker. They no long­
er have to worry about whether or not a 
piece of information is worth the time it 
takes to write a memo, print it out, put it in 
interoffice mail, and hope the receiver 
reads it. Group productivity software 
makes these tasks second nature. 

The first airlines to hook their 
schedule information into travel agents' 
computers had a clear edge over their com­
petitors. I believe that companies using net­
works with productivity software will have 
that same competitive edge. 

Networks without useful software 
are like cars without rubber tires. They 
work, but who wants to buy them? In 1984, 
when group productivity software had not 
yet hit the market, LAN vendors sold only 
$400 million in equipment. Now that group 
productivity software is available, that fig­
ure should grow to $1.4 billion for 1986 
and continue to climb through 1990 as 
more LAN software becomes available. @ 

Jan Lewis is president of Palo Alto Re­
search Group, which provides research 
and consulting services for the computer 
industry. 

Reprints of all DATAMATION articles are 
available in quantities of 100 or more. 
Details may be obtained by telephon­
ing (212) 605-9730, or by writing to 
DATAMATION, 875 Third Ave., New York, 
NY 10022. 



BALANCE OF POWER. 
Introducing the new power in AT-class personal business computers. The NEC Advanced Personal Computer Iv. 
You're the kind of person who's very serious about personal computers. The kind of person who will never settle 

for just a powerful machine. Or just a compatible machine. Because you want them both. You're a Power User. 
And the NEC APC J\TfM is the one machine that strikes a perfect balance between compatibility and power. 
Because the APC IV offers both 6 MHz and 8M Hz processing speeds. 

So you can run all the industry standard software. Like Lotus 1-2-3.™ dBase ~pY-#de~ 
III.TM Multiplan.™ Windows.™ You name it. 

Plus the APC IV has the power of NEC behind it. The S 10 billion leader 
in computers and communications. So you never have to worry about g~7F)~'-\) 
support. The new NEC APC IV Because sooner or later, you're going to have " " 
to take it to the limit. For more information, call NEC at 1-800-343-4419 (in 
MA 617-264-8635). NEC Information Systems, Inc., Dept. 1610, 1414 
Massachusetts Avenue, Boxborough, MA 01719. NEe Information Systems, Inc. 
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by Theodor H. Nelson 
The fish does not see the water. And we 
computer people, even the savants, whiz­
zes, and frontiersmen among us, generally 
fail to see the most oppressive and devastat­
ing aspect of our working lives. I refer to 
the file, and the conceptual structure of the 
storage methods it forces us to deal with. 
Chaotic and fragmented, the world of com­
puter files presents an enormous barrier 
to the creation of the clean systems of' 
tomorrow. 

We tell beginners, "It must be this 
way." But I believe there has to be a funda­
mental redesign of the way we use comput­
ers, undoing this harm and difficulty. A 
clean new interface to our worlds of infor­
mation could sweep away a vast amount of 
the difficulty that people have with 
computers. 

Indeed, what the world needs is a 
generalized form of storage that will grow 
and adapt and hold data for every type of 
.application; that may be shared among all 
applications~ yet does not slant or gerry­
mander those data in any particular way; 
that creates a common, clarifying, and uni­
versal system of storage. 

Computer use is principally con­
cerned with maintaining order in a growing 
jumble of files. Some files stand alone, some 
must be managed in clusters, but typically 
they are all piled together on disk with ar­
chival copies apd backups in an ever more 
confusing tangle. 
. Having to keep track of files is an 
endlessly complex and exasperating chore. 
You have to name each one. You have to 
rename them. You have to keep copies. 
You have to move them by copying and 
then deleting one of the survivors. (Delet­
ing the correct file in a jungle of similar 
names is roughly like holding your baby 
and your garbage over the incinerator and 
letting go of one, 10 times a day.) Then 
there are the endless problems of making 
backups and finding space for them (often 
in dark crannies of the disk), the escalating 
annoyance of disk volumes filling to capaci­
ty, and the emergency transfers and dele­
tions that must be·made. 

Typically, from time to time, some­
body just throws it all away and starts 

A bold new approach to storing data could sweep 
away many difficulties users face. 

THE TYRANNY 
OF THE FILE 

afresh, or just puts the whole mess in stor­
age somewhere and starts over, or does a 
sweeping reorganization of files during 
which a great deal of data is lost. 

Attempts have been made to orga­
nize these chores according to various 
schemes, the most popular of which is the 
hierarchical file structure. With catalogs 
and directories, this structure originally 
seemed an improvement because it provid­
ed more places to put things and because it 
seemed to match well the structure of cer­
tain applications. 

Some people think hierarchically 
and that's fine, but those who don't should 
not be forced to do so. There are those who 
imagine that forcing a problem into a hier­
archical structure promotes clear and rig-, 
orous thinking. But that is, to use the 
politest possible term, malarkey; mapping' 
any set of ideas to any other may present 
interesting exercises to the mind, but there 
is little point if the two s.ets do not match 
well. 

Unfortunately, the hierarchical 
model imposes intricate, fixed pathways 
that we must commit to and memorize and 
which are quite hard to change. Yet the 
way we think of our work is constantly 
changing at the highest level. (Lucky are 
they whose ideas are fixed and unchang­
ing.) Unfortunately, existing file methods 
stick us forever with the groupings that we 
start with-those divisions and hierarchies 
that seemed appropriate at the beginning­
unless we do the elaborate reorganizations 
that nobody has time for anyway. 

Many sets of data need to be divided 
into separate files even though they are re­
lated to 'each other, but the connections, 
not being represented, tend to evaporate. 
Cross-references between them, the inter­
connections of shared material, commonal­
ity and parallels-all these become easily 
lost because they are not easily represented. 

There are ad hoc programs we can 
build to cope with what is not built into the 
storage system. These include programs for 
comparing files, indexing programs that 
mark points in text, delta list programs to 
manage the history of changes, and soft­
ware configuration management programs, 
which produce different versions of the 
same programs from a common library. 

But I insist that if we had proper storage, 
all these" functions would be handled in the 
data structure as a common reference sys," 
tern, available to all software. 

SOFTWARE 
AFFRONTS 
USER 

Most software based on 
this file model affronts 
the user with tedious for­
malities of opening and 

closing. Since files, their names, and ver­
sions constitute the surface structure of this 
universe, selecting and opening them is a 
level of annoyance that makes firing up an 
application as tedious as opening a bank ac­
count. Such, unnecessary distraction and 
formalism wear you out before you even 
start and they forbid acting on inspiration. 
The situation is comparable to having to 
deal with a desk clerk in order to make 
love. (Programs like Sidekick from Borland 
International help in this regard, but the 
elaborate formalities are still necessary to 
put files away when the user is done.) 

We' should be able to work on nu­
merous things at once, Ping-Pong style, 
never having to deal consciously with the, 
formalisms of opening and closing.files.and 
applications. Many would say you could 
escape some of these annoyances by con­
ventional methods. Today's windowing 
packages are a start, but they just disguise 
underlying conventional file methods that 
must be grappled. with as usual when the 
day is done. 

There are subtler problems to be 
solved. I would argue that the conventions 
of files as we know them put pr~ssure on 
software design to take certain oversimpli-

" fied forms. For instance, we are familiar 
with the database model, in which sepa­
rately coded items, or records, may be' 
searched according to various criteria. We 
are also familia.r with the word processing 
model, where sequential text may be 
scanned, revised, and printed. But why 
can't these approaches be combined? What 
if one wants to provide categorical codes 
for sections of text inside their documents, 
to flag them for reference by another appli­
cation? Today's software. does not permit 
that. (A partial exception' is the software 
product Dayflo from Dayflo Corp., Irvine, 
Calif.) You might also like to search for the 
coded pieces and sort them like database 
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Some people' think hierarchically, and that's fine, but 
those who don't should not be forced to do so. 

items, yet see them in their living contexts 
at the same time. While these functions are 
possible to program, the conventions of 
files strongly pressure the programmer to 
oversimplify both the data and their uses. 

What we need, I submit, is a world 
without files. By that I mean a world where 
the user sees his or her latest work in its 
preferred appearance and format while still 
being able easily to trace interconnections 
and compare versions. Each application 
should be like a door to a world: the user 
opens doors into applications, with multi­
ple views of materials, each a different con­
text or way of worfing on it. We need 
multiple pathways to the same material at 
the user level. Whole environments-appli­
cation programs and their open files­
Should easily be snapshot (frozen and put 
away· so that they can be brought back to 
life quickly without reopening files .one 
by one). This has been the intent of many 
integrated software packages, notably Lo­
tus's Symphony, which tries to make avail­
able several different views of common 
materials. 

Often the same pieces of text or, 
more common in the future, graphics, need 
to be worked on in several different con­
texts. As a result, different versions of the 
materials develop, growing apart in differ­
ent ways. It should be possible, however, 
gradually to change and separate different 
versions, yet keep their commonalities 
traced back to the original version. This 
does not exist in any well-known system. 

DIFFERENT 
STORAGE 
APPROA"CH 

What I propose requires 
a different approach to 
storage. It is best ex­
plained by degrees, start­

ing "wi!h the case of text storage and 
expanding toward a generalized structure. 
We called the old units files. Let us choose 
a new name for units that can link and 
overlap. I propose the term document, 
since text documents are often intercon­
nected in the way we plan to permit. The 
purpose of a document is the same as that " 
of a file-it is" a useful collection of data­
but it offers additional advantages. 

Let us begin by collecting all text 
into a pool of dated bytes. Each byte knows 
when it was created. A document is a list of 
pointers into this pool. Conversely, each 
byte knows the origin and location of its 
corresponding pointers. (This is related to 
the "piece table" approach of such word 
processors as Samna from Samna Corp. of 
Atlanta.) Different documents may point 
into the same text pool, using the same ma­
terials in different ways. As the documents 
get modified they depart from one another, 
and their pointer lists change. 
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This data structure may be imple­
mented for a variety of different functions 
to go to an arbitrary part of any document; 
to find what documents use a given string 
or byte, and where it falls in each; to find 
out whether two specific documents share a 
piece of text; to see the same text as it ap­
pears in two different documents. :While 
this has certain unusual speed advantages, 
it also allows rapid jumps to arbitrary posi­
tions in text, since the program steps 
through pointers instead of text. 

This facility would permit a user to 
reuse and rework the same materials re­
peatedly in different ways and for different 
purposes, unconfused as to their origin but 
always able to identify which sections are 
common between what documents and ver­
sions. Multiple documents and users could 
share material without redundant storage. 
This would be especially useful for boiler­
plate applications, where the same ma­
terials are often reworked for different 
documents. 

Even for the lone user, this ap­
proach could bring clarification. It would 
be easy to keep track of the parallel mainte­
nance of different versions, the continuing 
connections to the origins of each part, and 
differences between all working versions. 
Note also that the storage overhead from 
maintaining many documents (and saving 
back versions) would be reduced in propor­
tion to the amount of overlapping material. 

The payoff could be even greater in 
a file server for many users who are sharing" 
material. The data would stay in place, 
they could participate in many documents 
of different kinds, and each document 
could evolve separately, but connections 
would be continually traced among them. 
Where the same materials and boilerplate 
are repeatedly used, as in law offices, such 
facilities can be vital. 

The text pool, by the way, should 
contain only "pure" text, uncluttered' with 
information about paragraphs, fonts, and 
the like. Such information will be different 
for different users and thus must be purged 
from the text to assure that only a clean 
base of shareable materials is in the com­
mon pool. Therefore, a separate set of for­
mat pointers is needed, isolating the 
formatting information from the "raw" 
data. Formats become sets of pointers into 
this pool. 

MARKING 
DATA FROM 
OUTSIDE 

This same approach may 
be deeply generalized. 
What we have found is a 
way to mark the data 

from outside, so that those applications 
that need to share data and the markers 
may do so freely, but the markers do not 

clutter the data for applications where 
they're not wanted. We really want a much 
more general facility, one permitting arbi­
trary markings in a pool of data that may 
be used for different purposes by different 
users of these data, but that do not obstruct 
or encumber the data for users who don't 
want them. This can be accomplished 
through a generalization of the format cod­
ing system. 

We would like to mark and link 
data for many purposes. Markers can be 
used to point at specific items, to hold a 
place somewhere in a text or other docu­
ment, and to indicate items or sections of a 
certain type. We may also want links be­
tween different parts of our data to show 
comments, to show structural interconnec­
tions, to show corresponding parts (e.g., 
between code and documentation), and so 
forth. 

We will want to move markers and 
links out of the data but keep them where 
different users can use them for different 
purposes. Each of the different types of 
links and markers would therefore be kept 
in a separate, individual pool. 

These markers and links may be of 
many types, but by pooling them we gain 
numerous advantages: we can find which 
ones attach to any given section of data; we 
can search them by type, by time of entry, 
by owner, and so on. Let's consider how 
this will work in a text system for the stor­
age and maintenance of linked materials 
and arbitrary forms of annotation. Each 
document can be read in sequence, every 
use of a piece can be traced to the other 
documents to which it has migrated, and 
overlapping pieces can be coded in numer­
ous ways without obstructing other 
operations. 

What We call here links are easily 
used for database-type coding. Thus the 
data structure easily supports the applica­
tion described earlier: coding parts of docu­
ments and searching for them so they may 
be seen in their living document contexts. 
Word processing and database applications 
map data to existing' file structures; they 
grow toward each other as the programmer 
continues to add features, but in the pro­
cess become increasingly awkward. In con­
trast, suitable storage facilities would 
reflect a deeper structure, making interme­
diate applications easier and specialization 
unnecessary. This style of data structure 
exerts no pressure to design applications a 
given way and so escapes the styles of prob­
lem analysis and divisions into simplified 
solutions that are fostered by conventional 
files. 

This notlon generalizes to a new 
storage paradigm with wide-ranging impli-



*EXTRA* 

ITT rushes aid to fleet 
A California shipping agent, 

who used to worry about keeping· 
in touch with a worldwide fleet of 
container ships by telex, called his 
operation "shipshape" today. 

Bill Lowe, a manager for Los 
Angeles-based Merit Steamship 
Agency, Inc., added that ITT 
Worldcom experts had made it 
"much, much easier" to transmit 
cargo schedules. 

Merit, a nationwide shipping 
agency, is one of the few agencies 
to represent a number of st~am­
ship companies in worldwide 
cargo transport, Mr. Lowe 
explained. 

"We dispatch over 40,000 telex 
messages a month;' he said. "So 
we really needed a first-rate com­
munications network to keep our 
customers on top of their imports 
and exports:' 

ITT Worldcom solved all the 
sticky problems that Merit faced 
with its last international carrier, 
Mr. Lowe pointed out "And they 
even cut some of our costs-.:.by 
50%!" 

Service ... and Savings. 
Among Merit's major clients is 

Japan Line, which each year 
moves thousands of containerized 
shipments, inland and overseas. 

BACK IN roUCH-Shipping agent Bill Lowe after rescue. 

ITT Worldcom created a super­
efficient network between Merit's 
14 U.S. locations and Japan Line's 
Tokyo headquarters. 

saging services. 
Let the ITT Lifesavers go to 

work for you. Call 1-800-922-
0184. Or mail our coupon. 

This network r-------------------..... 
incl udes cus- ITT WORLDCOM. WE COULD BE YOUR LlFESAVER.sM 

tomized commu-
N TI~ nications soft- _a_m_e ________________ _ 

ware, plus ITT's Company 
sophisticated A-d-d-re-ss-------------Ci-ty---

Worldbridge SM 
State 

family of qet-
working, office ITT 
automation and ~~t:v~~~A~;)gg~~~~~ag~~~ COMMUNICATIONS . 
electronic mes- Secaucus, N.J .. 07096 SERVICES VIA 

Zip 

© 1986 ITT World Communications Inc. 
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Using software based on today's file model is 
comparable to having to deal with a desk clerk in 
order to make love. 

cations. I believe it is a unification that can 
exactly represent the intrinsic structure of 
all data. Though it is not generally recog­
nized, this representation is needed in, all 
fields and applications, not simply comput­
ing. Engineering, law, medicine, computer 
science, art history, entomology, and intel­
ligence work have the same need to repre-

sent linkage and origins of data, common­
ality between documents, and historical 
backtrack. This is true for all types of data, 
including text, graphics, business data, and 
scientific data. Without these facilities, I 
submit, there is no way to build the kinds of 
features that the true paperless office will 
require, eliminating the debris of loose and 

The Marketplace ... 

SOFTWARE 
CONVERSION 
SOLUTIONS 

Dataware provides the software transla­
tion system for your complex conversion 
problems. Over 18 years of conversion 
experience has resulted in thousands of 
satisfied customers, worldwide. 

• COBOL to COBOL 
Circle No. 500 

• AUTOCODERISPS to COBOL 
Circle No. 501 

• EASYCODERITRAN to COBOL 
. Circle No. 502 

• BAUALC to COBOL 
Circle No. 503 

• DOS/ALC to OS/ALC 
Circle No. 504 

• PLI1 to COBOL 
Circle No. 505 

• RPGIRPG II to COBOL 
Circle No. 506 

• RPGIRPG II to PLI1 
Circle No.' 507 

• DOS to MVS 
Circle No. 508 

Dataware offers services & software to 
meet your needs. For more information, 
call or write today. 

cat:aware, Inc. 
A Task Group Company <::::rG 
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3095 Union Road 
Orchard Park, NY 14127-1214 
Phone: (800) 367-2687 
TELEX: 510-100-2155 

JOB MARKETPLACE, SOFTWARE 
SERVICES, BUY, SELL, LEASE 

COMPUTER SCIENTIST. As part of Soft­
ware Design Team supporting development 
of new multiprocessor scientific computers, 
develop components of highly complex oper­
ating system software using "C" language. 
Must develop software emulator for hardware 
system architecture; emulate .and test hard­
ware vectorizing capabilities; implement and 
modify operating system functions such as 
stack backtrace, which interface directly with 
hardware; and must implement existing sys­
tem tools such as debugger to support soft- . 
ware development, installation and testing. 
40 hrs/wk. 8 to 5. $32,175/yr. Must have 
M.S. degree in computer science. Degree 
listed above must have included coursework 
or thesis work in: (a) "PASCAL" or "C" com­
puter language; (b) compilers; (c) operating 
systems; (d) advanced data structure; (e) as­
sembly language programming; and, (f) X­
editor. Send resume to Illinois Job Service, 
401 S. State St., 3 South, Chicago, IL 60605, 
Attn: J. Haight, Ref. No. 6592-H. An employer 
paid ad. 

FREE ... 
layout and typesetting of your copy 
with your Marketplace ad. 

Call Liz Martin at (312) 774-
8115, ext.' 66 5 to reserve your space 
in the next issue' of DATAMATION. 

DRTRMRTICN® 

lost files that are accumulating everywhere. 
On-line publishing so far has sold 

chunks of text too big to be useful-the 
customer is forced to buy a side of beef 
when all he wants is a hamburger. Users 
need instead to be able to browse on-line 
through forests of interconnected material, 
paying only for the small pieces as they go. 
The approach I have described is excellent 
for on-line pUblication since everything'S 
origin is identifiable down to the byte level, 
and royalties can be calculated accordingly. 
When a document is read out by a user, the 
owner of each byte may be minutely re­
warded from the user's account with no 
intricate mechanism, just as the user of a 
jukebox automatically pays royalties to a 
song's owner and performer. We may even 
envision a new literature where linkage, in­
trinsic everywhere, now becomes a part of 
the structure of the writing itself. 

PROBLEMS, 
CHAOS, AND 
GROWTH 

The problem of massive 
digital archives is grow­
ing at an extraordinary 
pace. There is an increas­

ing chaos of different programs and for­
mats for the millions of megabytes that our 
society is storing for future historians and 
others. It is not known whether the soft­
ware used to produce' some of these data 
will even continue to exist, let alone be 
maintained, when historians want to study 
the material it created. Even next year, the 
boss may not be able to find out what his 
employees have created. There are word 
processors and spreadsheets of every con­
ceivable kind, there are forests of graphics 
and 3-D shapes produced by a variety of 
systems, and much more. The increasing 
need for archival storage demands that a 
universal archival form be found to which 
all existing data structures and arrange­
ments may be mapped. What is needed is a 
stable and generalized form of storage on 
which persons of goodwill can agree, leav­
ing out nothing that is represented in any 
other system. I believe this can be achieved. 

Separate, isolated computer files 
have their limits. What will replace them 
will be an autolllatically expanding storage 
structure. We need a stable indexing 
scheme that works across node boundaries 
if we are to have an indefinitely. extensible 
network of instantaneous accessibility. And 
that is what must be. @ 

Ted Nelson, a self-styled top-down ideal­
ist, has been designing interactive sys­
tems for personal computers since 1960. 
His ideas are further explained in his 
book Literary Machines (available from 
Project Xanadu, 8480 Fredericksburg, 
Suite 138, San Antonio, TX 78229). 



Streamline your DP operations 

with a Tandy® 3000 HD XENIX® system. 
Break away from your mainframe 

with the powerful Tandy 3000 HD. 
The 3000 HD supports the versatile 
XENIX System V (based on UNIX® 
System V, the standard of the UNIX 
world). XENIX offers extras like a 
"C-shell" programming environ­
ment, a menu-driven help system 
and support for Tandy peripherals. 
The high-performance Tandy 3000 
HD makes systems development 
more efficient and cost effective. 

The Tandy 3000 HD (25-4011) is 
compatible with the IBM PG/AT® 

and offers greater hard disk storage 
(40 megabytes vs. the PC/AT'S 30). 
Yet the 3000 HD is priced at only 
$4299 (vs. $5295 for the PC/AT*). 

Based on the 16-bit Intel 80286 
microprocessor, the 3000 HD oper­
ates at 8 megahertz. And since it's a 
multiuser system, people through­
out your office can simultaneously 
access it from inexpensive data 
terminals-for program develop­
ment, as well as user applications. 
The Tandy 3000 HD is your key to 
total office automation. 

TANDY COMPUTERS: In Business ..• for Business™ 

·Based on IBM price list as of April 2, 1986. Tandy 3000 HD price applies at Radio Shack Computer Centers and 
participating stores and dealers. Monitor. data terminals and XENIX sold separately. XENIXlReg. TM Microsoft 
Corp. UNIX/Reg. TM AT&T. IBM PC/AT/Reg. TM International Business Machines Corp. 
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Stop by your local Radio Shack 
Computer Center today ... we're 
ready to talk business. 

Mail To: Radio Shack, Dept. 87-A-386 
300 One Tandy Center, Fort Worth, TX 76102 

______ State ___ _ 

Available at over 1200 
Radio Shack Computer Centers and at 

participating Radio Shack stores and dealers. 

COMPUTER CENTERS 
A DIVISION OF TANDY CORPORATION 



OUR NEW COMPUTER LEASING COMPANY 
WAS FIFTH IN THE INDUSTRY BEFORE THE PAINT WAS 

Yesterday it was Greyhound Capital Corp. 
Today it's Bell Atlantic Systems Leasing, part of 

the Bell Atlantic family of companies. It's one of . ' 
the large~t companies of its kind, with a 22, 
year history of providing computer operating leases 
with maximum flexibility. 

It still keeps your equipment humming without 
maintenance or obsolescence worries. 

It still supplies IBM and other leading,edge 
equipment when and where you need it, nation, 
wide and in select overseas markets. 

But under its new name, Bell Atlantic Systems 
Leasing is one piece of a whole that is qf greater 
value to you than the sum of its parts .. 

BELL ATLANTIC'S FINANCIAL SERVICES FAMILY 
Our new computer leasing company joins Bell 

Atlantic TriCon Leasing, under the Bell Atlantie 
Capital Corp. umbrella. TriCon specializes in di, 
rect lease financing for any kind of business equip, 
ment, from telecommunications to transportation, 
for vendors or end, users. 

Separately, each company is a major player in its 
field. Together, they provide effective finance solu, 
tions to the full range of your business' technology 
and equipment growth needs-from one source. 

Yet another member of the family is Bell Atlantic 
Properties, offering commercial real estate develop, 
ment, investment and consulting. 

WE'RE EXPERTS IN FINANCING GROWTH 
Leasing financed more than $93 billion worth of 

equipment across America last year, making it the 
preferred source of capital for acquiring equipment. 

And Bell Atlantic Capital Corp. is the expert, 
with a combined 40 years' experience. Operating 
leases, direct finance leases. Computer equipment, 
general equipment. Immediate response, immedi, 
ate availability of new technology. All at competi, 
tive rates, that conserve your needed capital. 

We're one of the largest in computer leasing, 
and in the top lOin overall equipment leasing. 

So if you're' considering any kind of equipment, 
consider your options first. For our informative . 
booklet, or to contact someone directly, call us . 
toll,free. . 
Bell Atlantic Systems Leasing 1 .. 800 .. 528 .. 0358 
Bell Atlantic TriCon Leas.ing 1 .. 800 .. 526 .. 4672 

@Bell Atlantic 
Capital Corp •. 
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AT "CLONES" 
Having made its name in add-in boards 
for IBM PCS, AST Research has introduced 
a software-compatible version of the IBM 
AT processor. The Premium/286, de­
signed around a proprietary bus architec­
ture, is said to outperform the standard 
8MHZ AT by up to 50%. Using a VLSI chip 
set, which replaces up to 80 ICS on com­
petitive machines, the Premium product 
incorporates seven expansion slots, two of 

which are special slots for AST-designed 
memory and processor boards that run 
without wait states at lOMHZ. The ma­
chines come in four models, which range 
in main memory from a half megabyte to 
a full megabyte and in disk capacity from 
1.2MB of floppy storage to 70MB of fixed, 
storage. 

Also standard is an EGA graphics 
adapter and a lOV .. key keyboard. Bybun-' 
dling this p:roduct with a previously intro­
duced laser printer and a text/graphics 
scanner, AST is hoping to capture market 
share in the desktop publishing arena. It 
claims such popular publishing software 
packages as PageMaker, Ventura Pub­
lisher, FrontPage, and PageWork are 
compatible with its new hardware. The 
computer is scheduled for shipment in 
January 1987. Prices range from $1,995 
to $3,995, depending on' disk capacity. 
With scanner and laser printer, the ma­
chine lists for $9,995. AST plans to sell the 
machine through retail chain stores and 
value-added resellers. AST RESEARCH INC., 
Irvine, Calif. 
FOR DATA CIRCLE 301 ON READER CARD 

HARDWARE 

ENTERS PC MARKET 
, Packard Bell has entered the pc market 
with its vT286 Business Computer and a 
line of peripherals, all of which are IBM 
AT-compatible. 
, The vT286 utilizes 20286 technol­
ogy and comes standard with 640KB of 
RAM, expandable to 1MB on the mother­
board, and a 1.2MB floppy disk drive. It 
runs under MS/DOS, and can be operated 
under Xenix Version V. It runs at 8MHZ 
and features a Winchester disk capacity 
of 20MB, expandable to 170MB. Also fea­
tured are a Centronics parallel port and 
one serial port, eight expansion slots, and 
a clock/calendar. Options include an 
80287 math coprocessor, additional 
360KB or 1.2MB floppy disk drive, and a 
45MB to 60MB tape backup. The price for 
the vT286, which is available now, is 
$2,495. 

Peripheral products introduced 
recently by Packard Bell include the 
PB1435EG EGA Color Monitor, compati­
,ble with the "IBM EGA Monitor 5154, 
priced at $799; two 12-inch monochrome 
monitors priced at $179 and $199; the 
PB1200 external modem for $285; and the 
Laser Printer PB8300, base priced at 
$2,495. PACKARD BELL, Woodland Hills, 
Calif. 
FOR DATA CIRCLE 311 ON READER CARD 

KOREAN PC 
The Hyundai Electronics Industries Co., 
a subsidiary of the South Korean con­
glomerate whose low-priced automobiles 
debuted in the U.S. this year, is producing 
a $699 personal computer designed to 
compete with the IBM XT. The Hyundai 
microcomputer has been introduced in 
the U.S. by Blue Chip Electronics Inc., an 
Arizona-based marketer and manufactur­
er that will distribute the computer under 
its own name. 

The Blue Chip Personal Comput­
er is an 8088-based 16-bit system that 
comes standard with 512KB RAM (ex­
pandable to 640KB), orie 5~-inch floppy 
disk drive, one serial port, one parallel 
port, a high-resolution monochrome vid-

eo card, and six full-height expansion 
slots. An IBM AT-style keyboard is also 
standard. 

The system can be upgraded with 
a second floppy pr a 20MB hard disk. A 
high~resolution 12-inch monochrome 
monitor for the system is available. 

The pc, which is being sold 
through retail chain stores like Target, 
Caldor~s, and Toys 'R' Us, carries a one­
year warranty. Blue Chip is also offering 
a money-back guarantee if the pc fails to 
run any software written for the,xT. BLUE 
CHIP ELECTRONICS INC., Chandler, Ariz. ' 
FOR DATA CIRCLE 302 ON READER CARD 

SOLID INK PRINTER 
The Model SI 480 Solid Ink printer from 
Dataproducts incorporates ink in a solid 
form within a pellet, using technology de­
veloped through a joint venture with Ex­
xon Printing Systems. When shot onto 
the paper,. the ink leaves a raised impres­
sion. Horizontal resolution is 480dpi at 
print speeds of 200cps and 240dpi at 
400cps. 

Two font styles are available and 
the printer supports both Rs232c and 
Centronics parallel interface protocols. 

Its handling of paper includes automatic 
, feed of cut sheets and tractor feed. Each 
pellet of ink is good for approximately 
350,000 characters and Dataproducts es­
timates printing costs to be 3Y.l cents per 
page. 

The printer is being positioned as 
;a "prestige" printer, with laser and daisy­
,wheel printers. The base price is $2,795. 
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HARDWARE 
A Power Pedestal, upon which the print­
er rests, is optional; it has two paper bins 
holding up to 2,500 sheets of paper and is 
priced at $895. DATAPRODUCTS, Wood­
land Hills, Calif. 
FOR DATA CIRCLE 303. ON READER CARD 

ISDN CHIP LINE 
With the addition of 12 new chips to its 
line of ISDN-compatible offerings, Cana­
dian chip maker Mitel Semiconductor 
claims that its chips can now be used by 
telephone equipment manufacturers to 
implement all ISDN interfaces from basic 
to primary access. For example, a two­
wire digital telephone compatible with 
the "U" interface can be built with three 
Mitel chips; a four-wire phone compatible 
with' the "S" interface can be built with 
two chips. 

I Some of the· features provided by 
these ISDN chip sets include interfaces to 
standard telephone transducers, hands­
off speakerphone operations, ringing tone 
generation, full duplex operation to 
160Kbps, and interfaces to both Moto­
rola and Intel microprocessors. All de­
vices are low-power ISO-CMOS and can be 
line powered. 

Pricing for the chips ranges from 
$7.50 to approximately $20 each, in quan­
tities of 1,000. MITEL CORP., Kanata, Onto 
FOR DATA CIRCLE 304 ON READER CARD 

SHARED LASER PRINTER 
The PrintServer.40 from Digital, Equip­
ment Corp. is a monochromatic laser 
printer with an integrated Microv AX II 
that can serve as a shared printer for 
LANS, local area systems, and single-host 
computers, via Ethernet. It offers 300 by 
300dpi resolution for output· of text, 

HARDWARE SPOTLIGHT 

SUPERCOMPUTING 
Convex has just unveiled its Extended Su­
percomputing Architecture (cxs), along 
with two new members of its C-1 family 
of supercomputers. 

The. cxs architecture enables all 
members of the C1 family to work simul­
taneously but independently on multiple 
individual applications per cpu, says Con­
vex. Each node in the architecture is 
claimed to be a complete Cray-like com­
puter system with dedicated memory 
bandwidth and I/O resources for each 
cpu. Also provided is a global file system 
structure, whereby all computational re­
sources can share files via high-speed data 
movement protocols; file access can be lo­
cal and independent of the global file sys­
tem. The price for the complete cxs 
ranges from $25,000 to $30,000, depend­
ing 011 the configuration; upgrade prices 
will vary greatly. 

The C1 XL is Convex's new low-
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graphics, and scanned images. A dedicat­
ed Microv AX II data controller interprets 
application programs that output in 
PostScript. 

Software utilizing. ANSI text/pix­
els, ReGIS, or the Tektronix 4010/4014 
format are supported on the Print Server 
40 through host-based translators. Twen­
ty-nine resident typefaces are provided, 
which can be scaled to any point size, ro­
tated to any degree, and positioned any­
where on a page, as can graphics and 
scanned images. Three input trays hold 
up to 2,500 sheets of paper. Digital says 
the printer can produce between 30,000 
and 100,000 pages a month. It began 
shipping last month and is priced at 
$47,900. DIGITAL EQUIPMENT CORP., 
Maynard, Mass. 
FOR DATA CIRCLE 306 ON READER CARD 

DIGITAL PBX 
The Saturn I is an under-IOO-line digital 
PBX from Siemens designed for the small 
business market that offers voice and data 
communications features available on the 
vendor's larger systems. It can be used 
with conventional single-line phones or 
with the vendor's Dyad or Jr-Dyad digi­
tal phones to provide end-to-end digital 
service. Saturn I features 1.25MB of mem­
ory using Intel 80186 microprocessors 
and incorporates 16-port line cards for ef­
ficient shelf utilization. 

Currently available software that 
will run on it includes Automatic Call 
DIstribution, Voice/Mail Interface, 
Shared Tenant Services, Health Care Ser­
vices, and Office Communications II (oc 
II) for digital data communications. 

oc II provides for the implementa­
tion of a star configuration LAN allowing 

end supercomputer. It provides up to 
64MB of physical memory, has an 80MBpS 
I/O bandwidth, and is compatible with 
Convex's original C-1. It's available in a 
variety of configurations and the entry 
price is $350,000. The C1 XP offers sur­
face-mounted megabit chip technology 
providing physical 'memory extension' to 
1GB. 

Convex claims it offers up to 50% 
performance improvement', over the XL 
through the use of' 20,000 gate array 
CMOS components and an instruction 
cache four times the· size of the XL using 
higher density static RAMS. Convex also 
claims 60% greater I/O capacity over the 
XL. There is an upgrade capability for ex­
Isting C-1 supercomputer users. Two 
models are available, the xp2 and xp4j 
prices start at $475,000. The XL, XP, and 
cxs are all available now. CONVEX COM­
PUTER CORP., Richardson, Texas 
FOR DATA CIRCLE 300 ON READER CARD 

terminals, pcs, and workstations to send 
and receive files, share hardware re­
sources such as pooled modem groups, 
and access various databases at 20 differ­
ent speeds up to 19.2KBpS. 

Saturn I end-user equipment pric­
ing will range from $400 to $1,000 a line 
depending on features selected and instal­
lation requirements. SIEMENS INFORMA­
TION SYSTEMS, Boca Raton, Fla. 
FOR DATA CIRCLE 315 ON READER CARD 

WINCHESTER DRIVE 
Conner Peripherals recently made avail­
able to oem customers its cp340, a 50MB 
(unformatted) 3lh-inch high-perfor­
mance Winchester drive,. which is the 
company's initial offering for the next 
generation of 32-bit computers. 

The drive features 29msec average 
seek time (including settling), 75g shock 
resistance (nonoperating), and 7 watt 
power dissipation. It weighs 1.2 pounds, 
and includes a rotary voice coil actuator, 
embedded servo, and integrated control­
lerwith the Small Computer System In­
terface (SCSI) under the Common 
Command Set (ccs). The single-quantity 
price is $1,095. CONNER PERIPHERALS, 
San Jose. 
FOR DATA CIRCLE 309 ON READER CARD 

1/0 PROCESSOR 
The Intel UPI-452 (Universal Peripheral 
Interface) is a VLSI component that incor­
porates a buffer allowing host processors 
to communicate with, peripherals in 
streams or bursts of data rather than in 
bytes, alleviating I/O bottlenecks, the 
company says. 

The UPI-452 combines the follow­
ing onto a single chip: a 128-byte, two­
channel, bidirectional first-in, first-out 
buffer; a two-channel direct-memory ac­
cess process; 8KB of erasable, programma­
ble ROM; 256 bytes of RAM; and an 
Mcs-51 microcontroller with 40 program­
mable I/O lines. It provides a high-speed 
interface to microprocessors such as the 
Intel 80286. Available this month in 
quantities of 1,000, EPROM and ROM-less 
versions are priced at $70 and $30 each, 
respectively. INTEL CORP., Santa Clara. 
FOR DATA CIRCLE 308 ON READER CARD 
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HOW A FLEXIBLE SYSTEM 
KEEPS YOUR COMMUNICATIONS 
MOVING SMOOTHLY. 

The goal is the same for everyone: control of your 
business communications. In our view, the key to control 
is flexibility. 

T4e AT&T System 75, an integrated voice and data 
system, gives you the flexibility to control your commu­
nications and adapt to your ever-changing needs. 
, Its modular architecture lets you put together a sys­
tem specifically tailored to your business-one you can 
change and rearrange at will. As "your business grows, 
the system keeps pace, expanding to up to 800 lines. 

By controlling your system's design, you also control 
its cost, buYing only the functions and fe"atures you need 
when you need them. Our standard messaging features 
help you control the flow of information, making sure 
calls get through. And with special features . like Auto­
matic Route Selection and Call Detail Recording, you'll 
not only control costs but misuse of the system as well. 

For a free brochure about how 
AT&T can put you in control of your 
business communications, call us 
at 1800 247-1212, Ext. 498. 

- ~,ATQT 
Db i 

cz ;,/ The right choice. 
~ 
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A comp~ete list "'~~~'M_"'_~"I" 

of things to know about 
. 2400bps~ms. 

\. 

Now that you've memorized 
that, here'S a partial list of why a 
Hayes® Smartmodem 2400 HI is 
best for you. 

1. The tJayes Smartmodem 
2400 allows you to communi­
cate with the vast installed­
base of 300,1200 and 2400 
bps "Hayes-compatible" 
modems. The Hayes 
Standard ''AT'' Command Set 
allows you to use Smartcom II ® 

and other software that com­
municates. 

2. Through synchronous/ 
asynchronous technologies, the 
Smartmodem 2400 permits your 
PC to access mainframes, minis, . 
and on-line services previously 
inaccessible through asyn­
chronous-only modems. 

3. The Hayes Smartmodern 
2400 is efficient .. .it pays for 

itself in just 4 hours of annual 
. use over long distance. 

,4. The technology of the 
Smartmodem 2400 allows you 
to transfer volumes of files with 
confidence across the city or 

Say yes to the future with Hayes. 
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across the ocean using Bell and 
CClrr standards . 

5. The new Smartmodem 
2400BTM-a plug-in board for the 
mM PC and compatibles-allows .. 
synchronous and asynchronous 

communication through 
the same Com rort. 

6. You wil also get 
the Hayes standard 

2-year limited warranty and the 
opportunity to extend the war­
ranty to 4 years. 

Best of all. .. you get Hayes. 
And that's all you ever really 
have to know! 

For more information or tech­
nical specs, contact your author­
ized Hayes dealer. Or Hayes 
directly at (404) 441-1617. 

Hayes Microcomputer 
Products, Inc., P.O. Box 105203, 
Atlanta, Georgia 30348. 



SUPERMINI COBOL 
Pyramid Technology recently introduced 
its COBOL Development System, which 
consists of a native COBOL compiler, a 
source-level debugger, and a COBOL run­
time system. It is said to allow COBOL- ' 
based applications developed on personal 
computers and minicomputers to run on 
Pyramid's Unix-based superminicom­
puters. The run-time system of the COBOL 
Development System supports screen 
management, data checking, and error re­
covery functions. Sequential" relational, 
and indexed-sequential data access meth­
ods are also supported. The source-level 
debugger includes English language error 
diagnostics and source listings. Once 
compiled, programs can be tested with 
the run-time debugger. Pyramid's COBOL 
compiler, based on source code licensed 
from San Jose-based Austec Inc., meets 
ANSI '74 standards. The COBOL Develop­
ment System is available now for Pyra­
mid's WorkCenter departmental system, 
for $6,000, and for its 90x through 98x 
superminis, for $8,500. PYRAMID TECH­
NOLOGY CORP., Mountain View, Calif. 
FOR DATA CIRCLE 326 ON READER CARD 

BUSINESS AND PLEASURE 
ForComment is Broderbund's latest busi­
ness program, which manages the process 
of document review and comment. For­
Comment works by first having a word 
processing document read into it, leaving 
the original unchanged. The copied 
words appear in a top window; comments 
or revisions are entered in a lower win­
dow. The user moves the cursor to the 
line to be commented on in the lower win­
dow. Line-specific and general comments 
about the document can be made. Each 
comment is labeled with the reviewer's 
initials and the date~ Broderbund claims 
ForComment works with major word 
processing programs like WordStar, 
MultiMate, and WordPerfect. Docu­
ments prepared on other word processors 
can be read into ForComment via an 
ASCII file transfer process. ForComment 
can be used in both networked and stand- ' 

SOFTWARE 
AND SERVICES 

alone environments., It's available' now 
and is priced at $195 for a single author 
and $995 for the network version, which 
allows up to 16 authors. 

For holiday gift giving, Broder­
bund has come out with the Toy Shop. 
This program allows users to select from 
a menu a model, ranging from a 1911 
Mercer Raceabout to a flying helicraft, 
add personalized graphics or text, and 
then print out the precision parts. The 
pieces can then be mounted on cardstock, 
cut out, and assembled with glue, rubber 

stripping, wooden dowels, wire, or cotton 
cord. There are 20 models, including, in 
addition to those mentioned, a replica of 
Lindbergh's Spirit of St. Louis, a balloon­
powered horizontal steam engine, a 1910 
antique truck, a medieval catapult, and 
an antique carousel with horses. The Toy 
Shop is available for the Apple II for 
$59.95 and for the IBM PC and Macintosh 
for $64.95; a version for Commodore is 
coming. Included with the software is a 
starter supply of construction materials 
and a construction manual. BRODERBUND 
SOFTWARE, San Rafael, Calif. 
FOR DATA CIRCLE 327 ON READER CARD 

FILE MANAGER 
RapidFile is a file manager from Ashton­
Tate for IBM pcs' and compatibles that 
allows business users to manage data, cre­
ate reports, write form letters, and pro-
duce mailing labels. ' 

The file manager in RapidFile 
provides six visual layouts for viewing, 
entering, and retrieving data. It supports 
such search criteria as "and," "or," 

"not," and partial or exact match. The re­
port writer of RapidFile features a quick 
report capability which is said to auto­
matically calculate subtotals, averages, 
and grand totals and apply the date, title, 
and page number to the printed report. 
The memo writer provides standard word 
processing capabilities. RapidFile reads 
ASCII files directly. 

RapidFile uses files directly from 
dBase II, III, and III Plus, which allows 
for transparent access to dBase data. It 
can also import and export Framework 
II, pfs:File, and Lotus 1-2-3 files. 

The package operates on the IBM 
PC, XT, AT and compatibles with 256KB of 
RAM and two 360KB floppy disk drives, or 
one 360KB floppy and a hard' disk drive. 
Monochrome and color monitors are sup­
ported. RapidFile is available now for 
$395. ASHTON-TATE, Torrance, Calif. 
FOR DATA CIRCLE 328 ON READER CARD 

REPORT WRITER 
Outlook Software's Outlook Report Writ­
er, recently unveiled, is an assembler­
based product that runs on the IBM S/38 
and provides access to its database. Out­
look says up to 15 files can be accessed at 
once, and the information can be manip­
ulated, output in a report, displayed 
on-line, or graphed. Withia the Report 
Writer, reports can be automatically or 
custom formatted. Users can define their 
own calculated fields, and 30 predefined 
financial and statistical functions are pro­
vided. S/38 security features, such as the 
ability to restrict users to specific menu 
functions and to have different data dic­
tionaries for different users, are provided. 
Additional features include full selection 
criteria when accessing file information, 
25' print edit codes and 30 display edit 
codes, and job streaming where multiple 
report writing functions can be executed 
from a single job. Outlook Report Writer 
is available now and is priced at $5,500; in 
February the price will increase to 
$6,500. OUTLOOK SOFTWARE INC., 
Schaumburg, Ill. 
FOR DATA CIRCLE 329 ON READER CARD 
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SOnwARE AND SERVICES 
MODELING AND GRAPHICS . 
01-3000 XPM and AddSys-3000 are two 
new products from Precision Visuals. 

01-3000 XPM is modeled after the 
PHIGS (Programmer's Hierarchical Inter­
active Graphics System) for hierarchical 
object modeling, output primitives, object 
editing, and' spatial transformations of 
2-D and 3-D objects. The product uses 
the device-independent library of the Pre­
cision Visual's 01-3000 library for graph­
ics output to graphics terminals and 
hardcopy devices. Features include a hid­
den line removal utility that processes 
complex models and generates line output 
onto laser printers, ink-jet plotters, and 
graphics terminals; the ability to selec-

tively display structure groups; a quick 
view feature that lets users take softcopy 
or hardcopy snapshots of models; and a 
fast mode to speed the display of solid 
objects. Available' now on v AXS running 
VMS, the price starts at $9,000 on a 
Microv AX II; upgrades range from $2,700 
on a MicroVAX II to $12,000 on a VAX 
8800. 

AddSys-3000 provides a gateway 
to the Tektronix 4107 through 4125 dis­
play list terminals, and supports the 2-D 
functionality in them. A compatible sys-
tem for the Tektronix 4128 and 4129 
terminals provides access to local 3-D 
segmentation, 3-D graphics input, and 
the manipulation of 3-D images on the 
screen. AddSys-3000 is available now for 

SOFTWARE SPOTLIGHT 

SNADS CONNECTION 
IBM'S SNA Distribution Services, or 
SNADS, is the software mechanism by 
which users at terminals or host machines 
may, send messages to one another in a 
store-and-forward fashion along SNA net­
works. SNADS is the post office of SNA, 
routing electronic mail, storing addresses, 
and monitoring traffic, as it moves from 
device to device. As such, it is a key fa­
cility in future 370-oriented networks and 
compatibility with it will be necessary for 
all outside vendors who want to partici­
pate in such networks. Communications 
Solutions Inc. has come out with Access/ 
SNADS, a software product written in C, 
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VAX/VMS, IBM, and Unix systems and is 
priced from $1,000 to $10,500. PRECISION 
VISUALS INC., Boulder, Colo. 
FOR DATA CIRCLE 330 ON READER CARD 

CCOMPILER 
Computer Innovations recently intro­
duced it's newest C language program­
ming tool, the C86Plus compiler. 

The vendor says the compiler is 
based on new technology that applies arti­
ficial intelligence techniques to produce 
highly optimized code, allowing C86Plus 
to take advantage of powerful hardware, 
such as Intel's 80286 and 80386 micro­
processors. Computer Innovations says 
the compiler provides Microsoft C code 
compatibility, and claims it runs up to 
70% faster than its current C86 product. 
The language includes the latest ANSI C 
library functions, and additional features 
include Unix System V -compatible func­
tions; small, medium, and large memory 
model support; 8086/186/286/386 code 
generation options; in-line 8087/287 
floating point and auto detect emulator; 
and mixed model support, including near 
and far type modifiers. C language source 
code is also included. 

C86Plus is available now for $497 
and it runs on the IBM XT, AT, and com­
patibles running MS/PC DOS 2.0 or higher. 
A hard disk drive and 512K of memory 
are required. COMPUTER INNOVATIONS 
INC., Tinton Falls, N.J. 
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THE THIRD WORD 
Microsoft Word Version 3.0 is for Apple 
Macintosh systems. Features unique to 
this version, Microsoft says, include flex­
ible menus, compound documents, and 
quick switch, page preview, page layout, 
and desktop publishing capabilities-in­
cluding compatibility with Aldus's Page­
Maker and PostScript support, integrated 
outliner and style sheets, a conversion 
utility for the IBM Document Content 
Architecture format and two-way conver-

which is designed to provide such com­
patibility. The package is expected to be 
useful not only for traditional electronic 
mail, but also as a means of moving any 
type of file from application program to 
application program. Unlike LU 6.2, how-

,ever, SNADS does not require sender and 
receiver to be active on the network si­
multaneously. Initially~ Access/sNADS is 
designed to run under Unix System V op­
erating systems, but other environments 
are said to be forthcoming. The one-time 
license fee is quoted at $400 per network 
node, "in quantity." COMMUNICATIONS 
SOLUTIONS INC., San Jose. 
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sion with other packages, column ma­
nipulation, and an 80,000-word spelling 
corrector. 

Microsoft Word Version 3.0 re­
quires a Macintosh with 512K of memory 
and is priced at $395. It will be available 
in January and will not be copy protected. 
MICROSOFf CORP., Redmond, Wash. 
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FAULT TOLERANCE FOR PC 
CSSL Inc. and Kolod Research have joint­
ly introduced Fail-Safe, a fault tolerant 
system for pcs. A software and half card 
version called DFf (Disk Fault Tolerant) 
and a hardware-only version built around 
firmware. and a controller card, called 
DFf II, were also introduced. Each con­
figuration addresses full hard-disk fault 
tolerance, transaction logging, image 
backup, and dynamic disk error recovery, 
claims CSSL. Disk caching,' encryption 
and password security, and non-DOS sup­
port are also available for DFf and DFf II. 

Fail-Safe requires an IBM PC or 
compatible with DOS 2.0 or later and uses 
approximately 24K of RAM. The soft­
ware-only version of Fail-Safe is for sin­
gle-unit pcs and is available now for $395. 
DFf, for use on a 15-pc network, consists 
of the Fail-Safe software in nonvolatile 
memory and RAM on a half card that fits 
expansion slots. It's also available now 
and is priced at $595. The hardware-only 
version, DFf II, has software embedded in 
nonvolatile memory and RAM on a re­
placement disk controller card and is a 
complete plug-in replacement for IBM­
type controller cards. It's slated for sec­
ond-quarter availability. CSSL INC., Seal 
Beach, Calif. 
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PLonER EMULATION 
LaserPlot is a software utility from In­
sight Development Corp. that provides 
HP 7470A plotter emulation for the HP La­
serJet line of printers. It's designed to ac­
cept the high-resolution vectors used by 
plotters and convert them into the raster 
oriented bit-mapped image required by 
the laser printer. The utility is self-config­
uring and does not require an installation 
program or any configuration file modifi­
cations, Insight says. LaserPlot forms a 
transparent bridge between the applica­
tion package and the printer. Features in­
clude a pop-up menu, a table of patterns, 
and line width selections for popular pen 
sizes and user-specified pen widths. The 
price is $150 and it's available now. La­
serPlot requires an IBM PC, XT, AT, or com­
patible, and it supports HP LaserJet, 
LaserJet Plus, LaserJet 500 Plus, and 
compatible printers. INSIGHT DEVELOP­
MENT CORP., Moraga, Calif. 
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The PC-to-host coax connection. She was a good piece of 
equipment working with coax cable and cluster controllers, but time 
just passed her by. End users started needing more than simple host 
access. They also needed their PCs to share resources around the 
office. That's when local area networks came along to fill the need. 

LANs are dramatically increasing office productivity through 
efficient information management. And Gateways are exploiting 
LAN versatility by providing cost-effective host communication for 
PCs and other network devices. Now for thousands of dollars less, 
LANs and Gateways provide PC-to-PC and PC-to-host 
communications all without a cluster controller. 

INS Gateway PC Adapters are engineered around proven INS 
SNA 3274 cluster controller emulation. A single INS Gateway PC 
Adapter in an IBM NETBIOS compatible LAN, including Token Ring, 
will support up to 32 logical unit sessions. The LAN allows each PC 
un the network to share disks, printer~ and uther resources while the 
l"lte\Vay ajjow~ pertormance ut ,my host-supported runctlOn and 
rnaintain~ ho':t :lcce5~ 

I1.J~; Iddlliled lIll rC:-.lIt""U>lllill~" d llidjul lllllipullelli ill tlte 
development of information systems. We designed our Gateways to 
be the logical choice in providing the vital link between LANs and 

mainframes. We also planned on much more-flexibility, simplicity 
and reliability. We provide free, responsive user assistance and 
guarantee every INS Gateway PC Adapter (hardware and softw,lre) 
for five years. 

Now the vast resources of mainframes and local area networks 
are available at your fingertips with INS Gateway PC Adapters. 

Call now for more infomlation about putting new life in your 
MISIDP efforts with INS Gateway PC Adapters. Our toll free number 
is (800) SNA-3270, in Alabama (205) 633-3270. Or write Integrated 
Network Systems, P.O. Box 91395, Mobile, AL 36691. Telex: 701238. 

"THE NETWORK PEOPLE" 
An i'E'ffiCompany 
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Employment Scene 

LEADING BY ONE'S SAMPLE: 
THE RISE OF DRUG TESTING 
"There's a common feeling, beyond any 
legal definition that I know," says Bob 
Taggert, vp of public affairs at Southern 
Pacific Transportation Co., a San Fran­
cisco-based railroad, "that it's fair to test 
the engineer of the railroad for drugs, fair 

- to test the airline pilot, and maybe even 
fair to test the auto worker who's bolting 
the brakes onto your new car, but how far 
do we extend this line? What about a 
computer programmer whose work deter­
mines how something might be built?" 

Taggert's speculation on the fair­
ness of testing computer programmers for 
drugs is not entirely rhetorical. Southern 
Pacific is currently defending itself 
against a wrongful dismissal suit brought 
by a former programmer, Barbara Luck, 
35, who was fired in July 1985 after refus­
ing to submit to urinalysis. Luck's suit 
states, "She believed [the test] to be a vio­
lation of her personal rights." Public up­
roar over the incident led San Francisco 
late last year to pass the nation's first or­
dinance restricting the use of blood and 
urine testing by private employers. 

Luck's suit, which is expected ·to 
reach trial next spring, promises some le­
gal clarification on a matter of increasing 
importance in the American workplace. 
Over 30% of the Fortune 500 companies 
test applicants or employees for drugs, ac­
cording to a recent count, up from around 
25% last March. Among leading comput­
er and electronics firms, IBM began 
screening all new job applicants in North 
America in 1984 and AT&T began screen­
ing applicants for manufacturing jobs last 
spring. The nation's largest drug tester, 
the Pentagon, began widespread random 
testing of employees in 1982 and current­
ly administ'ers over 3 million tests a year. 

The increase in drug testing repre­
sents employers' attempt to fight the use 
of drugs on the job, a phenomenon per­
ceived to be costly in many ways. A Time 
cover story last March recounted an inci­
dent at a major airline in 1985 involving a 
stoned computer operator. who failed to 
load a crucial tape into a reservations sys­
tem. The mistake crashed the system for 
eight hours and cost the airline $19 mil-
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lion. "That was a very expensive joint by 
anyone's standards," Time's source said. 

Between 10% and 23% of all U.S. 
workers use dangerous drugs on the job, 
say government experts. Southern Pacif­
ic, which had been testing its train opera­
tors for many years under federal 
mandates, began expanding its testing to 
include office workers like Luck in Au­
gust 1984. Says Taggert, "We recognized 
that safety concerns could not be limited 
to those individuals with their hands on 
the throttle." 

Drawing public attention to drug 
abuse was an early aim of the Reagan 
administration. The topic has been a na­
tional media staple since the ad hoc Presi­
dent's Commission on Organized Crime 
last March completed a 32-month investi­
gation by' advocating mandatory drug 
testing of all federal government employ­
ees and contractors and urging that pri­
vate companies consider testing their 
employees as well. The recommendation 
immediately drew fire from members of 
Congress, employees' organizations, and 
civil libertarians. Attorney General Ed­
win Meese III publicly defended the con­
stitutionality of the proposal. 

Critics see widespread mandatory 
testing as a threat to the Fourth and 
Fourteenth Amendments~ safeguards of 
privacy and due process and call the tests 
themselves misdirected and unreliable. 
While users of cocaine, heroin, and pCP 
need stay clean for just two days to pass 
urinalysis, the tests can detect traces of 
marijuana for two months after its. use­
whether or not it was used on the job. 
Marijuana use has been decriminalized in 
11 states. 

The precise accuracy of urinalysis 
is a matter of some debate, but propo­
nents concede that the tests currently in 
wide use are imperfect even in the best of 
circumstances. A study conducted by the 
Centers for Disease Control found that 
the worst labs, when testing for drugs 
other than marijuana, returned false posi­
tive results as many as two out of three 
times. In 1982 and 1983, according to 
The New Republic, a group of 9,100 
Army employees received dishonorable 
discharges that the Pentagon later con-

cluded were based on faulty results. 
Despite such problems, an in­

creasing majority of Americans support 
testing of workers, according to recent 
national polls, and continued growth of 
employee testing seems likely. A testing 
program that may affect half of the feder­
al government's 2.1 million workers is a 
key part of the $900 million antidrug plan 
President Reagan unveiled in September. 

Supporters have their own statis­
tics to suggest that testing programs do 
work. According to Southern Pacific's 
Taggert, the number of the railroad's em­
ployees testing positive for drugs this year 
is half what it was when the company first 
widened its· program. A consultant with 
the Navy commented in DATAMATION 
last year (see "Getting Straight Again," 
Aug. 15, 1985, p. 32): "At the time [the 
Navy] started testing, 47% of the sailors 
in junior grades admitted some kind of 
drug use within the past 30 days. Subse­
quent testing showed that 37% had in 
fact used drugs .... After two years of 
testing and education, we now have that 
number down to about 4% positives." 

All of which is blissful news to the 
one clear winner in the emerging drug 
testing trend: the makers of the tests 
themselves. The two leading manufactur­
ers of drug tests, Syva Corp., which is 
part of Syntex Corp. (Palo Alto, Calif.), 
and Hoffman-LaRoche Inc. (Nutley, 
N.J.), accounted for $60 million out of a 
worldwide market estimated at $73 mil­
lion in 1985. Analysts who follow the di­
agnostics industry predict the market for 
tests will double by 1990. 

Also benefiting from increased 
testing are the smaller consulting firms 
that advise companies on drug abuse poli­
cies and design employee assistance pro­
grams. The approval voiced by Ted 
Shramm, president of San Diego-based 
consulting firm Behavior Research Inc., 
extends beyond self-interest, . however. 
"I've got to believe that the mere fact of 
getting the nation's attention on this issue 
will ultimately be beneficial to us all," he 
says. "Isn't it about time we asked our­
selves why so many people in our society 
want to get high?" 

-Stephen G. Davis 



OURNEW 
PAGEWRITER B 

AIMS 
A LOT HIGHER 

Emulate on IBM 5219 with a printer 
that blows the petals oN any daisy. 
If you pick daisies for your System 

3X, you know all about the IBM 5219. 
So do we. That's why we built the 
PageWriter 8. It's absolutely plug­
compatible with the 5219, and better 
at just about everything. 

Starting with speed. The PageWriter 
8 doesn't poke along at a few petal­
pushing characters per second. It pumps 
out a full 8 pages per minute. That's 
faster than any printer on wheels. 

The PageWriter 8 is quieter, tOb. 
While the 5219 sounds like a machine 
gun, the PageWriter 8 prints in near­
silence. 

Everything about the PageWriter 8 
is designed to make things easy around 
your office. Take the automatic sheet­
feeder. With a 500-page capacity, it can 
run unattended for half an hour or more. 
And consider what it takes to change 
typefaces. The PageWriter 8's LED Array 

technology prints a variety of laser­
quality fonts under push-button control. 
You'll never change'print wheels again! 

Sure, there are other page printers 
that emulate the 5219. But the Page­
Writer 8 blows them away too. Its 5000 
page monthly duty cycle is 40% better 
than the competition. And it achieves 
its compatibility without an outboard 
protocol converter. 

Perhaps best of all, the Pagewriter 
8 actually costs less than a 5219. Which 
is why the 5219 should soon start 
pushing up daisies. 

So aim higher. Set your sights on a 
PageWriter 8, and call Datasouth today 
at 1-800-222-4528. 

Dalasoulh 
AMERICA'S HIGH PERFORMANCE 

PRINTER COMPANY 

P.O Box 240947, Charlotte, NC 28224, (704) 523-8500, Tlx: 6843018, DASO UW SALES: 1-800-222-4528, SERVICE 1-800-438-5050 
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Twenty Years Ago/Ten Years Ago 

LOOKING 
BACK 

PROGRESS, BYTES, MAN 
December 1966: "The computer has al­
ready had an impact on man's personali­
ty," wrote sociologist and IBM consultant 
Robert S. Lee in this month's DATAMA­
TION, which addressed the social implica­
tions of dp. After noting that by and 
large; "few people have yet seen a com­
puter firsthand," Lee wrote, "yet there 
has been a psychological impact-a dim 
awareness that because of the comput­
er ... man's position in this world is no 
longer the same." Lee's article, "The 
Computer's Public Image," was based on 
interviews with 3,000 Americans in May 
1963. 

"The prevailing attitude toward 
computers," Lee reported, "is that they 
are an exciting and beneficial tool of pro­
gress .. ; . But there is, however, [a] secon­
dary undercurrent of uneasiness ... relat­
ed to the notion that the computer is an 
autonomous thinking machine." 

IBM'S ORIGINAL MINI SERIES ' 
December 1976: The debut of IBM'S Se­
ries/I line of computers, unveiled in No­
vember, marked Big Blue's belated and 
somewhat modest entrance into general, 
purpose minicomputers. (Digital Equip­
ment Corp. virtually created the small­
systems category when it began shipping 
the highly successful PDP-8 in 1963; by 
the early 1970s some 75, vendors were 
selling minicomputers.) An article by An­
geline Pantages and a technical profile by 
Phil Dorn (both are currently DATAMA­
TION advisors) introduced readers to the 
Series/I, which Pantages characterized as 
"a bare-bones box that the user can con:.. 
figure to taste." Unrelated to any existing 
IBM machine architecture, IBM'S new 
minicomputer family consisted of two 
models ranging in price from $4,400 for a 
stripped model 3 to $100,000 for "the big­
gest model 5 conceivable." 

The Series/l was an unusual IBM 
product for reasons other than its archi­
tecture. For one thing, it was available on 
a purchase-only basis. Also, at the outset 
IBM offered no' high-level programming 
language for the Series/I. IBM'S aim was 

to sell the Series/l to its corporate cus­
tomer base, which was beginning to turn 
to Digital, Data General, HP, and other 
mini makers for distributed processing 
machines, as well as to traditional mini­
computer users with scientific, engineer­
ing, and industrial applications such as 
process control. 

Of course, even with the program­
ming languages and other software that 
came later for the Series/I, IBM has yet to 
dislodge DEC from its number one posi­
tion in miriicomputers. Still, by 1980, IBM 
had risen to second place in revenues in 
the DATAMATION/Cowen & Co. annual 

,mini market survey (see "Annual Mini­
computer Survey," Nov. 1980, p. 145). 
IBM'S rapid success in minicomputers was 
due to steady sales of the Series/I-after 
sOme initial weakness-and in some cases 
better sales of four subsequent offerings: 
System/34 (introduced in 1978), System/ 
38 (1978), 8100 (1978), and 4300 (1979). 
In 1983, IBM introduced System/36 as an 
upgraded path for System/34 and re­
placed the 4331 with the 4361. 

IBM'S five more or less incompatible 
families of small systems will be joined in 
1987 by another, the 9370, which will be 
the first line of IBM minis to run 370-fami­
ly software (see "Catching the Wave," 
Nov. 15, p. 24). The 9370s will lead to 
"the entire phasing out of one machine, 
the 4361," the Wall Street Journal recent-, 
ly reported. Last June, however, IBM an- ~ 
nounced new models of S/38 and S/36 
(upgraded S/38 models began to be 
shipped in August) and, according to the 
most recent DATAMATION/Cowen & Co. 
market survey (see "Minis, Micros, and 
Maturity," Nov. 1, p. 65), demand for 
both lines remains strong. 

The Series/I, meanwhile, ranked 
third among IBM'S minicomputer systems 
(S/36 and S/38 were numbers one and 
two) and ninth overall in anticipated cus­
tomer demand in the most recent survey. 
At the October press conference an­
nouncing the 9370, IBM marketing execu­
tive Robert E. Dies said, "We will 
continue to support Series/I." 

-Stephen G. Davis 





An exchange of readers' ideas and experiences. Your contributions are invited. 

'TWAS THE 
NIGHT BEFORE 
CHRISTMAS 
'Twas the night before Christmas, quiet more or less, 
Not a creature was stirring, except MVS, 

The wish list was hung by the tape drives with care, 
In hopes that St. IBM soon would be there. 

The programmers were nestled all snug in their beds, 
While completion code zeros danced all through their heads. 
And all of them trying to dodge any flap, 
Had just settled down for a l~mg winter's nap. 

When out on the lawn there arose such a din, 
I hoped right away it was not an abend. 
Away to Control we fled like a flash, 
Tore open the shutters (for there was no sash). 

When what to our wondering eyes should we see, 
But a giant mainframe and eight tiny pcs. 
With a littl~ old driver (no one could be cuter), 
And I knew right away it was old St. Computer. 

More rapid than nanos his coursers they came, 
And he whistled and shouted and called them by name. 
"Now Victor., now Apple, Atari, and Osborne. 
"On Sinclair, on Compaq, we'll be there by mom." 

To the top of MIS lickety-split, 
Now respond, now respond, now respond real quick. 
And then in a twinkling I heard at the door, 
The beeps of the tubes led by old Commodore. 

As I drew in my head and was turning around, 
Through the door St. Computer came in with a bound. 
He was dressed all in modems (the strangest of sights), 
And his clothes were all tarnished with circuits and bytes. 

A sack full of products (he sure had a bunch), 
Just like a vendor without the free lunch. 
His eyes how they twinkled, his dimples how deep, 
His cheeks were like cursors, his nose made a beep. 

He was chubby and plump, a right jolly old man, 
Ap.d I thought he could help us with our very own LAN. 
He said not a word but went straight to his work, 
And I knew that his code would be clear with no murk. 

. 100 DATAMATION 

READERS' 
FORUM 

. And laying his finger aside of his ear, 
I felt with his system we'd nothing to fear. 
He sprang to his mainframe, and then he hit ENTER, 
And away they all flew through the darkness of winter. 

But I heard him exclaim with a great sense of fun, 
. "Merry Christmas to all, and may all your jobs run." 

-Bob Hargrove 
Houston, Texas 

COMPING IN THE 
EIGHTIES 
I'm attempting to establish a new generic word in this computer 
age to replace a good, simple word that has lost its place in 
society. The verb "to type" has served writers admirably since 
the late nineteenth century. That word, which in this sense 
means "to write on a typewriter," doesn't have to go away be­
cause another meaning of "to type" is "to keyboard" or "to 
capture or set (as data or text) by means of a keyboard." 

I help produce documentation for computer types who 
always tell me, "You can't use 'type,' because ,we're not dealing 
with a typewriter-we're dealing with a computer. Fine. "Key­
board" is too awkward, and "key" just doesn't have a nice ring 
to it. A generic word is needed to mean "to write with a comput­
er." I was thinking of this the other day when my daughter came 
up to my house to use my pc and write a school paper. "My 
daughter's coming up to type her paper on Macbeth" just 
doesn't convey enough information and could be misleading. 

Therefore, I propose the use of the verb, "to comp." The 
word is short, it conveys a sense of computer use (as well as the 
sense "compose"), and it doesn't dilute the word "compute," 
which a computer was originally designed to do witl~ numbers, 
not with words and common language. 

Some jazz types may object, saying that word means "to 
punctuate and support a jazz solo with irregularly spaced 
chords." To that, I ,reply, "A word is merely a symbol we use to 
communicate with one another. The symbol is not the object it 
represents, and any symbol, word, or name can have more than 
one meaning. In fact, I can use any symbol I want, as long as you 
understand what I mean to convey. You jazz cats can use 'comp' 
all you want when you're playing jazz. So, let me feel goodabout 
saying, 'My daughter's coming up to comp her Macbeth pa­
per.' " (And, by the way, I compedthis myself.) 

-Dan Culberson 
Boulder, Colorado 



The mind, when properly edu­
cated, can do anything-from re­
structuring old financial systems 
to drafting plans for new cities. 

And when you invest in the 
United Negro College Fund, you 
help students realize their poten­
tial-especially for helping you. 

UNCF gives young people the 
opportunity to attend 41 private, 

predominately black colleges 
and universities. Your contribu­
tion allows us to keep tuitions 
low and to grant financial aid to 
needy students. Otherwise, 
many of them wouldn't be able 
to attend college at all. 

Our graduates have demon­
strated their value to the world 
of business. They have become 

engineers, technicians, account­
ants, managers, economists. 
Professionals who are helping to 
run businesses like yours from 
the ground up. 

Invest where it counts. Send 
your check to the United Negro 
College Fund, Box K, 500 East 
62nd St., New York, N.Y 10021. 
And watch your investment grow. 

GIVE TO TBE UNITED NEGRO COLLEGE FUND. 
A MIND IS A TERRIBLE TBING TO WASTE. 

© 1981 United Negro Collogo Fund, Inc. 
Photographer: Dwight Carter ~ t ~ 
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SWITCHING TERMINAL 
TERMINALS. . SWITCHING. 

Get Connected With An Equinox Data PBX. 
An Equinox Terminal Network lets you connect your 
terminal to any async RS-232 computer, modem or printer 
with a few keystrokes. No more cable swapping, A-8 
switches or moving between termi~als. 

Low-Cost, Easy Installation. 
Equinox terminal networks cost under $100 per con­
nection and are protocol transparent. "Plug and 
play" wiring accessories, menU-driven configura­
tion and on-line "HELP" make installation a snap. 

Network Growth With Compatible Products. 
Whether you have a few terminals or thousands, 
we have a Data PBX to create the right size Termi 

MOX 
8·16 Lines 

Network for your needs. And all of our Data PBXs are fully 
compatible, so they can be expanded and networked to 
accommodate growth and protect your investment. 

Find out why thousands of terminal users rely on an 
Equinox Data PBX for terminal networking. For more 
information, an on-site demonstration or to find out 
about our 3~-day no-risk free trial program, 

Call1-800-0ATA-PBX. 
In Florida call (305)255-3500. 

Equinox Systems Inc. 
12041 S. W. 144th Street 
. Miami, FL 33186-6108. 
Equinox is a registered trademark of Equinox Systems Inc. 
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