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THIS SHOULD BE YOUR 
IN-HOUSE SERVICE BUREAU 

The BTl 5000 Interactive 
Computer System. An all-new sys­
tem offering high storage capacity, 
fast response, superior operating 
flexibility and high reliability. 

It's a multi-access system. The 
BTl 5000 supports up to 32 users 
at the same time. Because the op­
erating system software is a true 
timesharing executive, users can 
perform any mix of independent or 
related tasks. 

It's secure. Multiple levels of 
control prevent unauthorized access 
to the system. Security screens pro­
tect each user's library and his 
current activities. 

Communication is simple. User 
terminals may be connected by di­
rect cable, or over the telephone via 
dial-up or leased lines. Any ASCll, 
asynchronous, RS-232C compatible 

terminal can be used with the 
BTl 5000. 

It's easy to program. BASIC-X 
is the BTl 5000's programming 
language, an extended version of 
BASIC continually augmented by 
BTl over the past 10 years: It retains 
BASIC's simplicity for the novice 
programmer, but has the features 
the experienced programmer needs. 

Application software is avail­
able. The BTl 5000 comes with a 
library of contributed and factory­
supported programs. Proven applica­
tions packages are also available 
for accounting, inventory control, 
order processing, text editing, mail­
ing list management, and more, 
plus general-purpose data base 
managers. 

It's easy to expand. User capa­
city can be increased from 8 to 32 

ports. On-line storage can be expand­
ed from 29 to 9ver 500 megabytes. 
You can add multiple -magnetic 
tape cartridge drives, industry- . 
compatible 9-track magnetic tape, 
line printers from 300 to 900 
lines/minute. 

But it's not expensive. With 8 
user ports, 29 megabytes of hard 
disk storage and a magnetic tape 
cartridge drive, the BTl 5000 costs 
just $38,950. A 58 megabyte system 
costs only $2,000 more. And if you 
want more than one system, the 
quantity discount is attractive. 

The BTl 5000. Get all the 
information before you decide on 
your next _ 
compute~. ~BrT'I 
Youowelt ~ I.L 
to yourself. ~ COMPUTER 
Call us. SYSTEMS 

BTl, 870 W. Maude Ave., Sunny-vale, CA 94086. Sales Offices: Cherry Hill, NJ (609) 662-1122; Boston, MA (617)843-4700; Minneapolis, MN (612) 854-1122r· Chicago, IL 
(312)'298-1177; St. Louis, MO l314) 878-8110; Dallas, TX (214)630-2431; Sunnyvale, CA (408)733-1122, Anaheim, CA (714)533-7161; United Kmgdom; Sough 70044. 
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Transaction processing typically involves a variety of 
documents, a station where the transaction takes place 
and a data base at some remote location. The Okidata 
CP210 Document/Passbook Printer sells transaction 
systems, combining unique forms handling flexibility with 
capabilities for data retrieval, data validation, 
documentation and verification. 

The CP210 will print forms of varying size, thickness and 
format, one right after the other, without requiring 
operator adjustment. Car rental forms, contracts, even 
passbooks are dropped in and automatically positioned 
for each line of print. And, the entire transaction is 
recorded and verified on an integral journal printer. 

The CP210 packs a 96 column, 110 cps bidirectional 
print mechanism, controls for two operators, self test 
circuitry that doesn't require a central computer and an 
RS232 interface with switch selectable speeds from 150 
to 9600 bps-all in a unit smaller than an office 
typewriter· 

The CP210 Document/Passbook Printer-field proven in 
thousands of installations worldwide. 

01(1 DATA , 

4 DATAMATION 

Okidata Corporation 
111 Gaither Drive 
Mount Laurel, New Jersey 08054 
Telephone: 609-235-2600 
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Send literature. 

Attach your business card and mail to: 

MRI SYSTEMS CORPORATION 
P. O. Box 9968 

Austin, Texas 78766 
(512) 258-5171 
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1.1 

It's Friday. You were looking 
forward to the weekend. 

But a couple of your .CR T' s 
have whined and stopped in unison. By 
lunchtime, your 200 CPS printer began to 
crawl along at 10 CPM. Then suddenly, 
in comes the biggest stack of unprocessed 
data you've seen in weeks. 
What's the solution? 

Get on the phone to Electro 
Rent fast. We're in the solution business. 
One of our 1/0 people will quickly and 
expertly evaluate your best hardware 
alternatives. He'll deter-
mine whether renting, 
leasing or buying new 
equipment is the most 
efficient plan for you. 

Then, to 
complete the package, 
he'll see that you getthe 
name-brand hard ware 
and service you need, in 

S a matter of hours, from one 
of our nationwide Inventory 
Service Centers. 

But don't wait for a Fearful Friday or a 
Terrible Tuesday. Call our toll-free number 
or drop us this coupon today. We've got 
a lot of long-term solutions that can save 
you money too. 
,-------------------------------, 

Call, toll-free 800-423-2337. I 
(In California, 800-232-2173.) I 

Or return this coupon for our FREE, 
FULL COLOR 1/0 CATALOG. 

Name ___________ _ 

Title, ____________ _ 

Phone ___________ _ 

Organization, __________ _ 

Street. ___________ _ 

City ____________ _ 

State ______ Zip· _____ _ 

~ 
ElectroRent 
4131 Vanowen PI., Burbank, CA 91505 

----------~-------------~ 
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Dataware Translators 
meet the needs 
of a changing 

Computer Industry 

Dataware's conversion approach 
provides the major solution, to 
management's conversion 
problems and facilitates the 
recovery of the initial capital invest­
ment in systems development. 

RPG/RPG II to COBOL 
Converts RPG and RPG II programs to 
the industry standard ANS COBOL. The 
translator achieves an extremely high 
percentage of qutomatic conversion 
(approaching 100%) of the source code. 

Circle 151 on Reader Card 

PL/1 to COBOL 
Automatically converts from IBM PLl1 
to ANS COBOL. The Translator is 
capable of handling IBM as or DOS (48 
or 60 character set) source programs as 
input. 

Circle 152 on Reader Card 

RPG/RPG II to PL/1 
Converts RPG and RPG II programs to an 
optimized PLl1. The translator achieves 
an extremely high percentage of 
automatic conversion (approaching 
100%) of the source code. 

Circle 153 on Reader Card 

AUTOCODER/SPS to COBOL 
Automatically converts a high percen­
tage of SPS/1400 Autocoder source 
code to ANS COBOL. 
The Translator converts from: 

in a single 
• IBM 1401 } can be mixed 

IBM 1401 SPS source program 

• IBM 1440 • IBM 1410 

• IBM 1460 , • IBM 7010 

Circle 154 on Reader Card 

• (Any) COBOL to (Any) COBOL 
Circle 155 on Reader Card 

• EASYCODER/TRAN to COBOL 
Circle 156 on Reader Card 

• AUTOCODER (7070) to COBOL 
Circle 157 on Reader Card 

• BALI ALC to COBOL 
Circle 158 on Reader Card 

For more {nformation on our translators. 
please write or call today. 

The Conversion Software People 

~ Buffalo. New York 14217 B Dat:aware, Inc. 
2565 Elmwood Avenue 

~ Phone: (716) 876-8722 
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TWENTY YEARS AGO ITEN YEARS AGO 

LOOKING 
BACK 

MAY I JUNE 1959 
"One Compiler, Coming Up!" headlined a 
story describing the formation of Com­
puter Sciences Corp. by Fletcher' Jones, 
Roy Nutt, and Robert L. Patrick. Prior to 
opening its doors in Los Angeles on June 
15, the firm already held a contract from 
Honeywell's DATAmatic Div. for the de­
velopment of a "business oriented compil­
er twenty times more powerful (and eco­
nomical) than ordinary programming 
methods." The FACT (Fully Automatic 
Compiling Technique, a name selected by 
Honeywell) was written for that vendor's 
800 systems. 

Later that year, founder Patrick 
left csc to become one of a then-new 
breed, an independent dp consultant; 
Jones and Nutt remained with th~ compa­
ny, which then consisted of a "handful" of 
people and posted first year earnings of 
$230,000. 

Meanwhile, halfway around the 
world, China and the U.S.S.R. signed a 
joint agreement covering scientific and 
technological cooperation. The agree­
ment promised to have a "direct effect on 
China's entry into computer develop­
ment." At the time; China was working 
on "her first universal electronic comput­
er," under Fan Hsin-pi and Wu Chi-kang, 
with assistance form O.K. Shcherbakov, 
"a Soviet electronic computer expert." 

"Many of the smaller computers 
that have become available in the past two 
years have been designed to be operated 
by the man with the problem - rather 
than specially-trained computer person­
nel." While this sounds like a pa~an to 
personal computing, in reality it lead into 
a description of programming the Royal 
McBee LGP-30, an art which required only 
an elementary knowledge of algebra. 
Users also were spared the trouble of jug­
gling the compiling routine, the comput­
ing routine, or the compiled program and 
data, to fit in the LGP-30'S 4,096 word 
memory. 

MAY 1969 
Dr. Murray Turoffmight have had a phil­
osophical argument with the LGP-30 peo­
ple. In an article, "Immediate Access and 
the User Revisited (stamp out non­
programmer users)," Turoff patted the 
industry on its back for "the efficierit and 
effective manner in which we have dealt 
with the situation." Five precepts regard­
ing the user-programmer interface were 
identified: 1) the user is incapable of get­
ting (by himself) meaningful work from a 
computer, 2) only the programmer knows 
what the user really wants, 3) the user 
can't explain his problem in concise 
terms, 4) all meaningful approaches to a 
problem's solution must be compatible 
with a computer system, and 5) the user 
must be forever grateful and satisfied 
with the programmer's interpretation and 
solution of his problem. Turoff concluded: 
"We can foresee, if we maintain our cur­
rent direction, a glorious future in which 
the demand for members of the computer 
community will eventually exceed the 
population." 

Three intermediate computers 
debuted in DATAMATION. The Univac 
1106, described as a "detuned" 1108, 
could be had in a system configuration 
(including printer, card I/O, and mass 
storage) for $37,000 per month or 
$1,:550,000 for outright purchase. Honey­
well came out with its 3200, said to be 
about a third faster than an IBM 360/50; 
typically configured, a 3200 system 
rented for $21,460 per month on a five­
year lease. And General Electric an­
nounced the 615, a direct 360/50 compet­
itor, system-priced at $30,000 per month 
(versus $33,000 per month for a typical 
model 50 configuration). 

And Computer Sciences Corp. cel­
ebrated its tenth anniversary with earn­
ings of $65 million and better than 3,000 
employees. (Today the firm has grown to 
more than 10,000 employees, and projects 
this year's earnings in the neighborhood 
of $325 million.) , # 



TheNECHammer. 
It drives Spinwriter printers 
at 55 CPS with quiet precision. ' 

NEC SpinwriterTM character printers run at up to a full 
55 CPS for a number of reasons. ' 

One key reason is the NEC print hammer. It is unlike 
any other print mechanism, and its differences 
make it better. 

The Spinwriter hammer is con­
trolled by a simple voice-coil rather 
than by complex mechanical links 
and springs. Special alloys in the 
hammer provide improved reliability 
and longer life. There are no moving 
parts, only the hammer itself. No peri­
odic maintenance. No gap adjustments. 
No lubrication. Ever. 

When it prints, the NEC hammer is driven automati­
cally at one of seven preset impact levels, depending 
upon the size of the character being printed at that 

instant. An operator-controlled "impact scaling" switch 
modifies hammer energy to light, medium' or heavy 
impact, depending on the form type and thickness. 

This precision of speed, stroke and impact has 
a number of other advantages, too. One 

is print quality; Spinwriter printers 
produce superb correspondence­
quality output. Another is quiet­
ness; at 62 dbA, Spinwriter printers 
are quieter than other character 
printers. And a third is durability; 
Spinwriter printers are rated at 

over 2000 hours MTBF, the new industry 
standard. 

The NEC hammer. Its many technological innova­
Hons demonstrate NEC's commitment to making the 
perfect printer. 

Send for our new printer brochures. 

NEe. Going after 
the perfect printer. 

NEe 
NEe Information, Systems, Inc. 

Eastern Office: 5 Militia Drive: Lexington, MA. 02173, (617) 862-3120 
Central Office: 3400 South Dixie Drive, Dayton, OH. 45439, (513) 294-6254 

West Coast Office: 8939 S. Sepulveda Blvd., Los Angeles, CA. 90045, (213) 670-7346 
Southern Office: 2965 Flowers Rd. South, Atlanta, GA. 30341, (404) 458-7014 
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TANDEM ENFORM 
handles Queries and Reports 

from a distributed data base in 
one, powerful language. 
What do you need to know 

about your business right now! 
Access any file. From any location. In simple 

language. To any format which works for you. 
And you can change that format at will, without 
having to write or rewrite programs and without 
having to restructure your data base. From any 
terminal in the system, with proper security clear­
ances, you can have any information in your files 
accumulated into a comprehensive report-at 
your fingertips. On CRT, print-out or spooled for 
delayed action. 

The two importan_ differences. 
There are two major capabilities which dif­

ferentiate Tandem Enform from anyone else's 
Inquiry Report Writer. It performs inquiries on a 
distributed data base. And, it defines relationships 
between separate records or files at the time of 
inquiry without affecting the data base. The 
results are phenomenal. In efficiency. In capa­
bility. In flexibility. And, of course, in economy. 

It's a perfed relationship. 
Enform is designed specifically for our rela­

tional data base and operates under the Tandem 
Data Base Manager, Enscribe. Simple and easy 
to use. There is no cast-in-cement, pre-set organ­
ization of the data base. File relationships are 
defined by common codes, keys or fields. And can 
be changed at will. Once Enform has been told 
how files inter-relate, it takes full advantage of all 
primary and secondary keys to locate called data 
in the most efficient way. Data base records are 
defined in Tandem's Data Definition Language 
(DDL) which closely resembles COBOL definition 
statements so the process is extremely simple and 
easy to learn. And once the fields are named and 
described, the DDL statements are logged and 
maintained in the dictionary file for easy retrieval. 

The best of both worlds. 
Because Enform uses the same English-like 

relational query language for both queries and 
reports, you get your reports at a fraction of the 
cost and in a fraction of the time imposed by con­
ventionallanguages such as COBOL. Options 
allow sorting, summarizing and evaluation against 
pre-set or user-defined functions. Formatting is 
automatic, and readily changeable at will. And 
includes appropriate commas, decimal points and 
currency signs. You can build in automatic calcula­
tion of variable formulas such as sales commis­
sions. And Enform can be used from COBOL, 
FORTRAN orTandem's own T/TAL. A final note 
.of worldliness: keywords may be easily redefined 
to a different language such as German, French or 
Spanish. We truly speak your language. 

It's one more advantage 
for the Tandem NonStopM System. 
The one and only multiple processor system 

capable of continuous operation -even during the 
failure of a processor, I/O channel, disc controller 
or disc. Without loss or duplication of any trans­
action, even transactlons-in-process. With built-in 
protections for the data base - at a level unprece­
dented in the industry. And phenomenal flexibility. 
The system is expandable in low cost jncr.~ments 
from a basic t.wo processor system all the way to 
sixteen processors with the ability to support 
thousands of terminals per system. File capacity 
of up to four billion bytes per file, and no limit on 
the number of files. Each of these systems, 
whether minimal or fully expanded, can be treated 
as a distinct node in an overall system with up to 
255 nodes. Guardian/Expand, the economical, 
powerful, complete and amazingly simplified 
Tandem NonStop Network Operating System 
makes it possible-and practical. 

For complete information, call or write 
Tandem Computers, Inc. 
19333 Vallco Parkway, Cupertino, CA 95014 . 

. Toll Free 800-538-9360 or (408) 996-6000 in California. 

Regional Offices: New York (212) 594-2320; Chicago (312) 397-5200; l~M DEM 
Dallas (817) 640-8771; Toronto (416) 863-0575. 

Branch offices throughout the U.S.A., Canada and Europe. 
Distributors in Mexico, South America and Australia. 

Come see us at N,C.C. New York June 4-6 Booth #3045 



"With all the little companies peddling 
intelligent terminals these days, an OEM or 
a large EDP end user like me can't be too 
careful. Sure, they may be able to design a 
good terminal. But can they deliver it? 
Service it? Is the company's president also 
the service manager and the installer? Sol 
did a lot of looking around. That's when I 
came across the MDT 400 manufactured 
by Compugraphic for applications like 
distributed processing, text editing, and 
data communications. 

"'CompuWho?' I said. But then I found 
out that Compugraphic is a $180,000,000 
New York Stock Exchange company - the 
world's leading manufacturer of computer 
driven phototypesetting systems - with a 
nationwide field service force of over 300 
service engineers. 

"With Compugraphic I don't have to 
worry. Even though their MDT 400 lists for 
under $4,500, it's got everything I really 
need - full user programmability, hard­
ware and software modularity, a powerful 
8085 microprocessor, up to 32K bytes of 
memory, integral mini-disk, a disk oper­
ating system, and an optional printer. I can 
even get substantial quantity discounts. 
And they'll service it themselves all over 
the country for me. 

"Listen, I'm not going to be burned by a 
company that can't deliver what it prom­
ises. The MDT 400 makes sense to me -
and so does the company building and 
backing it. Maybe Compugraphic is a 
company you should get to know." 

The MDT 400 - the cost-effective, 
intelligent terminal at a sensible price. 
Manufactured intelligently by Compu­
graphic. For more information, clip and 
send the coupon today. 

Why . 
CompuWrbQ~oo~t-

compugraphic 
80 Industrial Way 
Wilmington, Mass. 01887 
(617) 944-6555 
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--III 
80 Industrial Way, Wilmington, Mass. 01887 

I The MDT 400 is intelligent. Te"me how I can use it for: 

_ 0 Text Editing 0 Distributed Processing 

I 
0 Communications 0 Other 

Name ______________________ ~--------------------------

I 
Title 

Company 

Address ______________________________________________ _ I (J~ _______________ Stcite _______________ Zip ---------------

I 
I 
I 
• Phone ______________________________________________ ~--

._ ••••• · •• ir.ll 
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The matchmakers. 
Burroughs modular terminals give you. the flexibility to 

match your precise requirements. And their advanced design 
allows you to expand at any time without disruption. 

Burroughs Modular Terminals (BMTlM) offer almost 
unlimited configuration flexibility. And greater 
economy in overall data communications costs. 

Displays, keyboards, printers, magnetic card 
readers, memory subsystems and more can be 
structured into a network that matches the job at each 
work station with the exact terminal for that job. 

Each BMT terminal system is driven by its own 
microprocessor, a tiny, but powerful, programmable 
computer with its own memory. 

This microprocessor supplies processing 
intelligence for the terminals. And for application 
programs, data storage and peripherals. 

It eliminates the need for separate communi­
cations controllers. And it allows the terminals 
to be programmed for alternate functions. 

You can also incorporate new hardware without 

systems reprogramming~ You can change and expand 
your network, and take advantage of new BMT 
developments, without having to revise programs or 
replace equiJ:)ment. 

And remember, when you buy a Burroughs 
system, you get more than just equipment. You get 
the bonus of dealing with a total capability company 
with 90 years experience. And the security of knowing 
the whole Burroughs orgallization is behind you. 

We call it "Total System Support:'· Hardware, ' 
system software,· application programs, customer 
training, maintenance-even the business forms and 
supplies you need. 

For additional information,. call your local 
Burroughs office or write. Burroughs· Corporation, 
Dept. DM-10, Burroughs Place, Detroit, 
Michigan 48232. 



/IV AX puts us on the leading 
edge - with tremendous power 

and a full-blown 
operating system." 
Dr. Herb Schwetman, 
Assoc. Professor 
Dept. of Computer Science 
Purdue University 
West Lafayette, Indiana 

Purdue's Department 
of Computer Science is 
involved in researching 
operating system perfonn­
ance, programming lan­
guages, and computer 
system security. 

Because their experimentation 
requires heavy interactive use, they 
needed an alternative system to aug­
ment time-sharing on a CDC 6500. 

Dr. Herb Schwetman, Associate 
Professor, explains what made Digital's 
VAX-ll/780 so attractive. ~Wewere . 
intrigued because VAX provided a 
lot of the features and perfonn-
ance of a central facility- buf 
for a lot less money." 

Since Purdue's research 
involves state-of-the-art 
technology, VAX's advanced 
architecture and soft-
ware were especially 

appealing. ''The operating system is set up 
very cleanly," says Dr. Schwetman, "Processes 
can operate independently. And that's a very 
good way to do it." 

Also, VAX's 32-bit address space and large 
main memory give the Purdue researchers 
more flexibility. Dr. Schwetman says, 'With 
VAX, we'll be able to double the size of the 
problems we can look at. In fact, VAX offers user 
programs more memory than is available 
on the big CDC 6500 downstairs." 

"It's amazing," Dr. Schwetman concludes, 
"All this power- in a machine in this price 
range." 

'We needed virtual memory 
software and fast real-time 

perfonnance. VAX gives 
us both." 

Gary Willis, Program Specialist 
Advanced Technologies Engineering 

Laboratory 
Ground Systems Department 
General Electric Comp'any 
Daytona Beach, Flortda 

At the Advanced Tech-:-
nologies Engineering 
Laboratory ot its Ground 
System Department, 
General Electric designs 
color visual systems for 
flight simulators, primarily 
for the military. 



The application demanded operating sys­
tem software that could handle static simulation; 
but real-time perfonnance was important, too. 
After a number of tests and benchmarks, 
General Electric decided on VAX. 

Gary Willis, Program Specialist, tells us, 
"If you can imagine emulating a roomful of 
simulation hardware, you can see why.we 
needed a virtual memory operating system. 
But since we have to compute a new image 
every 30th of a second in our real-tim~ applica­
tion, we also needed a lot of number crunching. 
VAX gives us both." 

The VAX/VMS operating system and real­
time dynamic perfonnance are only part of what 
impressed General Electric. Says Willis: ''Most 
military contracts require FORTRAN, and we're 
very pleased with what VAX gives us-very 
fast, very efficient FORTRAN, with super 
execution times." . 

According to Willis , VAX software is· also 
getting high marks on ease-of-use. 

"Our people are very pleased with how 
easy it is to translate FORTRAN programs from 
the PDP-II series to VAX. Also, our program­
mers li~e the HELP command - especially those 
who are just getting used to Digital equipment." 

'We were very impressed with 
the maturity of the VAX oper­
ating system. Everything that's 
supposed to work, works." 

Harry Hill, Program Manager 
Ford Aerospace & 

Communications Corp. 
Western Development Laboratories 

(WDL) Div. 
Palo Alto, California 

Ford Aerospace performs large double 
precision floating point scientific computing 
for a variety of government projects. 

When it was time to move to a larger com­
puter, WOL's Harry Hill, Program Manager, 

admits they were apprehensive about com­
mitting to a product as new as Digital's 
VAX-ll/7BO. 

'We were originally very leery of the new 
machine," says Hill, "Because it traditionally 
takes years to develop maturity. But the price 
was so good that we went ahead, and it's been 
very successful. " 

One feature that made VAX particularly 
attractive for Hill's application was the powerful 
virtual memory. He tells us: ''By going to VAX, 
we were able to eliminate memory mapping 
and let the machine just sit there and crunch 
numbers. It saves time and cuts down on the 
chances of messing something up." 

Hill is also impressed with VAX's inter­
active and batch capabilities. "The multi -stream, 
multi -queue batch is one of the best systems 
we've ever seen." 

The programmers' reaction? Says Hill, 
"Everybody is amazed." 

Digital's VAX-ll/7BO represents the first 
truly integrated approach to hardware and soft­
ware architecture. The result is one of the most 
advanced systems on the market. Extremely 
powerful, yet extremely easy to use. 

But don't just listen to us. Send for our new 
brochure. And listen to our customers. . 

10 Ple':::endrriet~e::-'VAX-AskAnyUser"-1 I brochure and detailed Technical Swrunary. I 
I 

0 Please contact me. I 
Name Title ____ _ 

I Company I. 
I Address I 
I City State Zip I 
I Phone . I 

My application is: 0 Education 0 MedicaiD Laboratory I 0 Engineering 0 Government 0 Resale 0 Other I 
I Send to: Digital Equipment Corporation, 146 Main Street, I 

Maynard, MA 01754, Attn: Communication Services, 

I NR-2/2, Tel. 617-481-9511, ext. 6885. I 
Digital Equipment Corporation International, 12 avo des I Morgines, 1213 Petit-Laney, Geneva, Switzerland I 
~ Canada: Digital Equi~nt of ::ada, Ltd. _ ~5.:J 
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"WITH THE MODCOMP CLASSIC 
. WE DON'T HAVE TO TRADE ' 

PERFORMANCE TO GET RELIABILITY." 
Bill Greene. Staff Engineer 
Process Computer Systems Group 
Chemicals & Plastics Division Engineering 
Union Carbide Corporation 

Bill Greene is a staff en­
gineer for the Process Compu­
ter Systems Group which is 
responsible for designing, 
building, testing and installing 
process control computer sys­
tems in the company's man­
ufacturing plants. 

Because of their experience, we gave them our new 
Classic 7860 super mini to test. Their experience 
with it was summed up in three words. "We love it." 
"It's a reliable machine. And 
reliability is the name· of the game." 

"WeU trade performance for reliability anytime," 
said Bill. "But with the Classic, we don't have to. 

"The Classic hardware is very solid. Especially for a 
new product. "The performance characteristics of 
the Classic are impressive, too. With its extremely 
fast floating point processor, the Classic can run 
through a program more than 3.7 times as fast as a 
MODCOMPII." 
"A working computer with software 
that doesn't work is useless." 

"We've been running the MAX III operating system 
for,five years and the MAXNET III network extension 
for the past two years. They've performed well under 
very demanding conditions. In fact, over the past 
year, we've had more than 99.5% uptime on more 
than 30 installed ~ III systems. 

"However, we're installing larger process' computer 
networks now with more and more satellites. So we 
need increased host computer hardware and 
software capabilities. 

"Our tests with MODCOMP's enhanced MAX IV 

operati~g system in the Classic have been very en­
couragIng. 

"MAX IV and the new MAXNET IV will help us re­
lieve bottlenecks so that we can add more links and 
do more work with the computer. We also expect 
that File Manager, which can create a new file any­
where on a disc, will be a useful tool." 
"We install 15-20 systems a year, so 
ease of implementation is important." 

"Even though the Classic is a powerful and sophis­
ticated machine, it should be an easy system for our 
project teams to implement. MODCOMP proyides 
plenty of documentation and they've always been 
very helpful in working with us to get our systems 
up and running. 

"In fact, we think so highly of MODCOMP and the 
Classic, we've already ordered two MODCOMP Clas,. 
sic 7860's to be used as host computers in large proc­
ess control distributed networks." 
It takes a tough computer 
to satisfy a tough customer. 

At MODCOMP', we specialize in building real-time 
computers. They work in chemical plants. In petro­
leum refineries. In steel foundries. In jet propulsion 
labs. In electric power plants. In some of the harsh­
est industrial environments you can imagine. Never­
theless, independent surveys have rated MODCOMP 
computers the most reliable systems on the market. 

If you want reliability, but you'dqn't want to trade 
performance to get it, do what Union Carbide did. 
Buy a MODCOMP Classic. 

i::~.ODCO.P. 
Dedicated to your success 

Modular Computer Systems. Inc. 
1650 W. McNab Road Ft. Lauderdale. FL 33309 
(305) 974-1380 
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UNIVAC'S NEW 
GENERATION 

••• AND A 
DISTRIBUTED 
PROCESSOR, TOO 

AND AGAIN FROM 
HONEYWELL 

FIVE MORE FOR 
NATIONAL CSS 

Sperry Univac plans to unload a bombshell at the NCC, a 
spanking new architecture for its large 'scale processors. 
While other mainframers scrambled to respond to IBM's 4300 
Series by slashing prices and changing model numbers, 
Sperry's computer arm will be unveiling a new generation 
of processors which has been secretly in the works for 
several years. 

The machines will be compatible with -- and still be 
numbered in -- the 1100 Series, but will use multiple 
microprocessors as their basic building blocks. (The 
chips are thought to come from Motorola.) First off the 
line will be a cpu of about the same power as Univac's 
1100/40, 'which it will replace. The big surprise will 
be in the price -- about one-third that of the 40 • 

After years of stalling, Univac finally has decided to 
take the wraps off its Distributed Communications 
Architecture (DCA) ,announced with some fanfare in 
November 1976. At the NCC, the Blue Bell, Pa., main­
framer is expected to unveil its Distributed Communica­
tions Processor (DCP), the first substantive produce 
release to come out of the company's DCA development 
drive. When i~ announced DCA two-and-a-half years:ago, 
Univac touted a DCP which industry insiders claim was 
nothing more than the company's 3760 front-end pro­
cessor with a new coat of paint. Also bundled into the 
offer was the Telcon software package. 

The born again DCP is the real thing this time. The 
system is designed to function as a front-end processor, 
nodal processor, or as a terminal concentrator. The 
company hopes to demonstrate the new setup at the show 
and expects initial deliveries of the system and soft­
ware to begin in July. 

It probably won't happen at the June NCC but Honeywell, 
too, has an upcoming announcement. It's readying a 
replacement for its 66/85, ballyhooed as its biggest 
machine ever back in late '77, then dropped in the 
spring of ',78. It will be in the 66 family, will be 
the family's biggest, and will support Honeywell's 
Distributed Systems Environment (DSE) but it probably 
won't use common mode logic (CML) technology. Honeywell 
blamed the expense of CML when it decommitted the 66/85. 

National CSS, the information services company which may 
be acquired by Dun & Bradstreet pending approval by the 
Securities & Exchange Commission, plans to announce five 
new computers to extend and add depth to its 3200 series. 
One of the products will be a faster 3200 cpu; two others 
will be special purpose versions, one for back-end 
applications work, the other for heavy front-end communi­
c~tions loads. Both will be available, according to the 
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WANG HOLDS BACK 
OEM ACTIVITY 

POINTING THE WAY 
IN PROMOTION 

COPING WITH 
BLOATED BACKLOG 
ORDERS 

RUMORS AND RAW 
RANDOM DATA 
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grapevine in normal and high-speed versions. No word yet 
on price or delivery schedules. ' 

Sales execs at Wang Laboratories have been leaning on 
oem salesmen to be more selective in choosing accounts. 
First quarter sales were reportedly 71% end-user oriented, 
29% oem systems house. "Dr. Wang (Dr. An Wang, president)," 
said a source, "wants oem sales at no more than 20%." Oddly 
enough, Wang apparently is attempting to hold back oem 
salesmen rather than beefing up the end-user force. 

Wang's imminent introduction of a new integrated system 
for both dp and word processing -- reportedly built around 
a greatly enlarged 2200 VS--could entail a major reorienta­
tion and some disruption of Wang marketing. The WP sales 
force, Wang's big money maker,is reportedly disgruntled 
over the prospect of competition from their own dp sales­
men with the new integrated system. 

Every firm uses its logo for promotion purposes but few d() 
this with the flair of Western Pe~ipherals, a manufacturer 
of tape and disk drive controllers for DEC and Data 
General minis based in Californiavs Orange County. Western 
will be moving soon into new quarters adjacent to the 
Orange County Airport. It will adorn a side of its building 
facing the airport with an enlarged version of its logo, a 
circle with two arrows, pointing the same way, going 
through the center. The arrows will be aimed toward a 
major runway and .the airport's tower will be advised in 
hopes tower personnel, in giving directions to pilots, will 
include reference to "the Western Peripherals building. 

DEC's 1979 contracts for terminal resellerscontain a 
"prompt performance option" that givesresellers an addi­
tional discount of about 4% on LA 34 and LA 120 terminals-­
if they place firm orders 90 days in advance of scheduled 
delivery. The discount option was an apparent effort to 
develop more solid figures for production requirements. 
Speculative orders traditionally have bloated the component 
group's backlog figures. 

DEC now worries, however, that many of the heavily 
leveraged high rollers among the independent reseller/ 
lessors have taken the new option as just another gamble in 
the business, disregarding DEC's heavy penalty charges 
($50 per unit on the 34; $100 on the 120) for cancellations 
and order changes. DEC has expected 50% of its reseller 
business would claim the prompt performance option; instead 
70% to 85% of new orders have reportedly been discounted. 
The need to move iron to avoid penalties could spur heavy 
price cutting, occasionally even sales below cost. 





The essence of man is his mind. 
Brainpower is our most valuable natural resource. 
It isa precious human energy. 
Today's highly refined computing machines offer 

extraordinary opportunities to put that energy to work. 
To help achieve the maximum potential of that 

energy, Informatics created Implementation Systems. 
Implementation Systems are working tools 

designed to let the application programmer, or the 
non-technical user, achieve their maximum ' 
productivity. 

Implementation Systems can relieve the DP 
manager and his applications programmers of 
enormous and time-consuming work. 

Implementation Systems thrust user activity out 
of the computer dark ages ... and into step with 
hardware state of the art. 

Focus: On the issues of the next decade. 
We have seen only the tip of a great data 

processing iceberg. Vast new information management 

opportunities will surface in the next ten years, through 
powerful data-base and data-communications 
techniques. 

The capacities of computers will become 
awesome. 

,New data base'technologies will create 
unprecedented new problems. 

Business will depend on computers more and 
more often ... to perform more tasks than ever before. 
Increasingly complex applications will be required of 
computers ... and programmers will have far less time 
to effect them. 

Requirements for qualified data base specialists 
will increase dramatically. ' 

Programming tools now used to interface with 
complex data bases will become obsolete. 

The demand for data by non-DP people will 
continue to grow. 

But new data base technologies will also create 
unprecedented new promise. 

Information will become available where the work 
is done-in the user's office. 

Decision makers will have rapid, easy access to 
the data they need. 

Data base, inquiries will be accomplished in 
conversational language, not complex codes. 

Computer languages will become more solution 
oriented, less machine oriented. 

Programming procedures will be far simpler. 
We begin to fulfill the promise of these new 

technologies today, with Implementation Systems. 

Information on the spot. 
There is a problem. Increasing numbers of 

non-technical people need fast access to bits of 
information buried inside vast data bases. 

Implementation Systems have a solution. Our'new 
Inquiry line of data retrieval products provides a simple, 
effective query language for the non~programming user, 

With Inquiry, the language for human/data base 
communication comes almost as naturally as chatting 
with a neighbor. 

With Inquiry, clerical staff can find the data they 
, need quickly, easily ... without the interruption of 
programmers' more critical tasks. 

With Inquiry, analysts can manipulate information 
to solve difficult "what if" problems. 

With Inquiry, information is delivered 
instantaneously. 

Yet data accessmustbe authorized by DP 
managers. So data integrity is fully secured, and impact 
on computer resources is entirely controlled by the 
data base administrator. 

Announcing our newest Inquiry product­
INQUIRY IV/IMSRelease 4. It's for use with IMS data 
base systems. 

Accurate reports, generated simply. 
There is a problem. Department managers need to 

draw information from various files and data bases, 
organize the data and write reports. DP managers' 
offices are backlogged with their requests. 

Implementation Systems have a solution. Our 
Answer line of report writers is versatile and capable 
... more powerful than a simple query language. 

They are remarkably easy to learn by non:.. 
programmers. A few hours and a little ,practice is 
average. 

And they are extremely easy to use. 
DP staff can use them to produce error-free 

reports from files and data bases in a fraction of the 
usual time. 

Or department managers and their trained staffs 
can produce the same documents themselves, 
conserving programmers' vital human energies for 
more complex tasks. 

Users of data communication terminals can 
generate reports on-line or in batch mode with the 
Answer line. 
, Our newest report writer, Answer/2, is available 

at modest cost for most popular data base management 
systems and operating environments. 

Applications built quickly. 
There is a problem. The already large volume of 

applications to be implemented is expanding under the 



Systems 
pressure to keep up with new technologies. 

Because of outmoded computer languages and 
application development methods, a lot of valuable 
human energy is wasted. 

Implementation Systems have a solution. The 
powerful MARK IV® Application Development line 
can reduce the time and cost of programming and' 
maintenance significantly over procedural languages. 

These Application Development systems 
dramatically reduce programming work and facilitate 
problem solving. 

For example, they automatically perform such 
housekeeping jobs as data 'access, file handling, and 
data conversion associated with programs written in 
procedural languages. ' 

In short, they are powerful processing systems 
built to perform real, application work. . ' 

Yet programmers say MARK IV is the simplest 
high level computer language yet developed. 

We believe it's also the most economical. 
Announcing MARK IV Release 8. 
Several new high~performance models of an 

, enhanced MARK IV are now configured for specific 
EDP environments, including IMS and DOSNS. 

The new MARK IV offers capabilities like faster 
throughput. Enhanced on-line support. Scatter­
diagram and bar chart graphing. Three dimensional 
array handling. And more. 

MARK IV is the most successful application 
implementation software product ever sold. Weintend 
to keep it that way. 

Only the beginning. 
Computer technology faces enormous growth in 

the next decade. 
New, more powerful data base technology will be 

at the heart of that growth. 
Computer software must harness that growth to 

solve the problems of people in the next decade. 
Informatics is committed to the development of 

ever more powerful Implementation Systems, into the 
1980's and beyond. 

The greatest of all human energies-the power of 
the mind-must not be wasted. 

With the right tools, the mind's only limit is its 
imagination. 

Informatics Inc. 
21050 Vanowen St., Canoga Park, California 91304 
(213) 887-9121 Telex: 69-8473 

For a more intensive investigation of the challenge of 
the 1980's ... and how Informatics' Implementation 
Systems can help you meet this challenge ... call or 
write our headquarters. 

• 
informatics inc I 

®I 
The Information Management Company 
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PEOPLE TO FILL 
VOUfJ DATA 
PROCESSING NEEDS. 
DASD Corporation is a worldwide Data Processing 
Service Organization with offices in 18 major cities. 
Our staff is carefully selected from people most 
qualified in the latest computer technology. Arid our 

• • line of proprietary software and conversion tools is 
••••• • the most comprehensive available. Anywhere. 

• Altogether, we have total capabilites. For you. 
Please ••• 
fill me in ••• We can support peak load situations, when major 
on DASD's •• development projects, conversion or attrition place 
total capabilities. • • • 

Name 00 •••••• 

--------------------.. ~~ 
0 •• "'.t TItle ___________ • •• qt ~ ... ~~ 

-------------_ •• <'(' .. ~ Company _____________ •• ~~ 

••• ~.> 
Phone ••• ~ 
AddreS-S--------------- •••• ~~ 

,--------------------- ... ~ 
e •• ....... aty State' Zip ______ _ 

If you'd like infonnation on a specific problem, please specify. .. 
0 • . 

an unusually heavy workload on your own staff. Or we 
can simply furnish the technical knowledge not 
available within your own organization. 

We'll stay on the job short term. Or long term. Either 
working side by side with your people to contribute 
the extra manpower and experience necessary to 
complete a specific project. Or ... undertaking full 
project responsibility, matching our capabilities and 
expertise against the calendar to complete im­
plementation under budget and on time. 

Our dramatic growth reflects our professional, 
common sense approach. Our adaptability to a 
variety of situations. And our ability to create 
customized programs for specific needs.· Our 
impressive track record and many satisfied clients are 
our best credentials. 

If you'd like to know more about us, fill in the coupon. 
Or call. We'd welcome the opportunity to fill your data 
processing needs. 

DASD Corporation 
Corporate Services Center 
9045 North DeelWood Drive 
Dept. DAM23 
Milwaukee, WI 53209 
(414) 355-3405 
PEOPLE/PRODaCTS/RESal TS 
Atlanta • Chicago • Des Moines • Detroit • Hartford 
• Houston • Indianapolis • Kansas aty • los Angeles 
• Milwaukee • Minneapolis • New York. Omaha 
• Orlando. Philadelphia. San Francisco. Seattle 
• Washington, D.C. 
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Bursting computer printout by hand is enough to make anyone 
explode. .. 

But the Xerox 9400 duplicator, with its continuous forms feeder 
attachment, lets you make perfect two-sided copies without bursting. 
Or exploding. 

It automatically feeds, reduces, 
copies and collates unwieldy computer 
printout into neat 8 1/2/1 x 11/1 sets. It 
even eliminates edge lines and 
sprocket-hole images. 

And best of all, when it comes to 
feeding, ithas the Xerox 9400 apl?etite. 
So you can copy up to 1200 fanfold 
sheets at a time. At the amazing speed of 2 copies a second. 

The Xerox 9400 continuous forms feeder. 
It means your office can spend less time waiting for information. 

And more time using it. 

XEROX 
XEROX®and 9400 are trademarks of XEROX CORPORATION. 
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JUNE 
1979 GMIS Conference, June 3-7, New 
Orleans. 
GMIS stands for Government Management Information Sci­
ences. The conference coverage will include computer contract 
negotiation, computer performance measurement, future pro­
jections from IBM, and mobile terminals. Contact Joseph R. 
Walker, Conference Chairman, City of New Orleans, Suite 
3E09, City Hall, New Orleans, LA 70112 (504) 58'6-4315. 

National Computer Conference, June 4-7, 
New York. 
This year's NCC promises to be the biggest yet. Contact AFIPS, 
Inc., 210 Summit Ave., Montvale, NJ 07645 (201) 391-9810. 

Seventh International ADABAS Users 

CALENDAR 

There will be an exposition, technical sessions, and tutorials. 
Contact Maxine D. Brown, SIGGRAPH '79 Exposition, Hewlett­
Packard, 19400 Homestead Rd., Cupertino, CA 9501.4 (415) 
326-7300. 

The Society of Photo-Optical Instrumentation 
Engineers 23rd International Symposium and 
Instrument Display, August 27-30, San Diego. 
Papers will be presented on 17 subjects, among them: laser appli­
cations in materials processing, advances in display technology, 
laser recording and information handling, optical pattern recog­
nition, physical properties of optical materials, image under­
standing systems, and applications of digital image processing. 
Contact SPIE, P.O. Box 10,405 Fieldston Road, Bellingham, WA 
98225 (206) 676.-3290. 

SEPTEMBER 
Conference, June 11-15, San Diego. Engineering Software, September 4-6, 
Contact Ann Todd, Conference Registrar, SoftwareAG of North Southampton, England. 
America, Inc., 11800 Sunrise Valley Drive, Reston, VA 22091 Contact Dr. R. Adey, Engsoft, 6 Cranbury Place, Southampton, 
(703) 860-5050. ' S020LG, England. 

Tenth Transducer Workshop, June 12-14, Fourth International Conference on Software 
Colorado Springs. Engineering, September 17-19, Munich. 
Contact Richard T. Hasbrouch, Chairman, Lawrence Contact Dr. L. Stucki, Boeing Computer Services, P.O. Box 
Livermore Laboratory, P.O. Box 808, Mail Stop L-218, 24246, Seattle, WA 98124 (206) 576-5118. 
Livermore~ CA 94550 (4i5) 422-1256. 

Syntopican VII, June 26-28, Chicago. International Conference on the Role of 
Contact the International Word Processing Association, Mary- Computers in Society, September 24-28, 
land Rd., Willow Grove, PA 19090 (215) 657-3220. Dubrovnik, Yugoslavia. 
t--:=-==:-=---------~---------_I Contact R. L. Schiffman, Dept. of Civil, Environmental and 

JUI~y Architectural Engineering, Univ. of Colorado, Boulder, co 
/---""'-=...; .. = ________________ ---1 80309 (303) 492-7607. 

OCR Users Association Expo '79, July 15-18, 
Boston. 
Contact the association at 10 Banta Place, Hackensack, NJ 
07601 (201) 343-4935. 

Harvard Computer Graphics Week '79, July 
15-20, Cambridge. 
Special sessions on technology transfer, remote sensing, the 1980 
Census, standards, and the new nine-digit postal zip code are 
planned. There will be exhibits of hardware and software. Con­
tact Kathleen Quigley, Center for Management Research, 850 
Boylston St., Chestnut Hill, MA 02167 (617) 738-5035. 

WPOE, September 25-27, San Jose. 
Word processing and office equipment show and conference. 
Contact Cartlidge & Associates, Inc., 491 Macara Ave., Suite 
1014, Sunnyvale, CA 94086 (408) 245-6870. 

MIMI '79, September 26-29, Montreal. 
The ninth International Symposium and Exhibition of Mini and 
Microcomputers. The theme will be "The Evolving Role of 
Minis and Micros Within Distributed Processing." Contact 
MIMI '79 Montreal, P.O. Box 2481, Anaheim, CA 92804 (714) 
774-6144. 

AUGUST Northeast Computer Show, September 28-30, 
~~~~~--------------__I Boston. 

SUGGRAPH '79, August 6-10, Chicago. This show features small computers, with separate personal and 
This is the sixth annual meeting of the ACM Special Interest business computing displays. Contact Northeast Expositions, 
Group on Computer Graphics and Interactive Techniques. P.O. Box 678, Brookline Village, MA 02147 (617) 522-4467. 
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With ExtePs B31 TWX/Dataphone terminal, 
network accessing is fully integrated, 

fully automatic right to the remote station. 

Extel's new 831 communi­
cations terminal will auto­
matically relay switching 
protocol, dialing and ad­
dressing sequences. This 
is true for the TWX or DOD 
networks, or message/packet' 
systems accessed by public or 
private networks. 

No complex operator manip­
ulations. No external accessories. 
So it's virtually error free. Far 
faster, too. ' 

Its integral VF modem and 
dual line-access ports (FCC regis­
tered) connect directly into data 
or phone jacks. Extel also offers 
the Model 831 with RS232C 
interface. 

© 1078 EXTEL CORPORATION 
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Automatic accessing eliminates 
operator errors and frustrations, 
and can reduce line charges 
because erroneous signals are 
never transmitted. Computer time 
spent rejecting invalid sequences 
is also eliminated. And fully inte­
grated design simplifies and 
speeds installation. ' 

This is the kind of technolog­
icalleadership that made Extel a' 
pioneer in solid state teleprinters, 
expandable dot matrix printing, 
internal memories and integral 
selective calling systems. 

To learn more about our 
complete line of elec­
tronic teleprinters, 

contact Extel at: 
Phone (800) 323-5470; 

Telex 72-4398; TWX 910-
686-4782; or use the 

convenient coupon below. 

EXTEE 



Heres some good news-and some 
bad news -for IBM users .. 

First, the good news. D 
Which is simply that no one 
else offers a better selection of 
IBM plug~compatible peripherals '. 
than CalComp. D And that . 
means there have never been so 
many cost-effective ways to 
make your IBM 360/370 or 
303X mainframe work harder. 
Or look better. D Especially 
from a single source. D We 
offer all the basics, too. Like high­
speed, dual-access disk drives. 
Add-on semiconductor memory 

, modules. Tape drives. Plus a 
compact new I/O set. D Not to 
mention a peripheral or two that 
IBM doesn't even have. Like the 
CalComp Automated Tape Library. D 
Thanks to CalComp, you've finally got a single, solid source for all your 
IBM peripheral needs. D No matter how big. Or how small. D ' 
And now, the bad news. 

There's not much. But it has to be said. D With so many attrac­
tively priced, performance-oriented CalComp peripherals to choose 
from, IBM peripherals have never looked less impressive. D Take our 
4800 I/O set for example. The set's controller is microprocessor-based 
and smaller than IBM's 2821. Our line printer is smaller than IBM's 
1403Nl, too, by almost 50%. And a full 100 lines-per-minute faster. D 



Or take our 4350 disk drive. It 
offers the same capacity as IBM's 
but you also get a 20% faster 
average access time and a dual­
access capability in the bargain. 
D We're even giving them a 
run for their money when it 
comes to service. With over 400 
top-notch CalComp service 
specialists stationed in 55 key 
cities throughout the country. D 
Best of all, withCalComp plug­
compatibles, your peripherals 
budget will go almost twice as 
far as with IBM. D 

Omni present. 
There's not· 

much more we can 
tell you about our big, 

new plug-compatible 
family. At least, not with­

out your help. D So call Van R.Ramich or Jim 
Fleming,.at (714)821-2011 for more details. D 
Better yet, if you're among the first 500 callers, 
we'll also reward your prompt inquiry with 3 free issues of Omni 
Magazine - one of the most intelligent and imaginative new "mind 
magazin.es" to ever come along: D So go ahead. QA_Q'i'~r.\ ... 
Call us rIght now. D Because gIven a chance, ~~'='~~~w '11 k h' . f California Computer Products, Inc. we rna. e more t an Just your maIn rame Peripheral Products Division 

1 k d D 3320 E. La Palma Ave., Anaheim, CA 92806 
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CALENDAR 
OCTOBER following topics: installation performance; workload forecast-

1-------------------------1 ing; network performance; fraud, security and CPE; measuring 

SIGSMALL '79" October 1-3, Dallas. 
At the second annual Symposium on Small Systems, papers will 
be presented on business and industrial applications of micropro­
cessors, small systems applications in entertainment and educa­
tion, distributed processing with small systems, and mini and 
micro software advances. Contact Dr. Fred Maryanski, Com­
puter Science Dept., Kansas State Univ., Manhattan.KA 66506. 

1979 International Conference on 
Cybernetics and Society, October 8-10, 
Denver. 
Sponsored by the IEEE Systems, Man and Cybernetics Society. 
The main theme is modeling and applications of world systems in 
areas relating to energy, environment, economics, technology, 
biocybernetics, pattern recognition, man-machine, and system 
science. Contact Dr. James D. Palmer, (202) 426-4461. 

INFO 79, October 15-18, New York. 

user satisfaction; workload modenng; benchmarking; remote 
terminal emulation; performance prediction techniques; and CPE 
in auditing. Contact Judith G. Abilock, The MITRE Corp., Me­
trek Div., 1820 Dolley Madison Blvd., McLean, VA 22102 (703) 
827-7072. 

Computer in Aerospace II, October 22-24, Los 
Angeles. 
Contact Richard R. Erkeneff, McDonnell Douglas Astronautics 
Co., 5301 Bolsa Ave., Huntington Beach, CA 92644 (714) 896-
4975. 

ACM Annual Conference, October 29-31, 
Detroit. 
The theme is "Advances of the 70s-Challenges of the 80s." 
Contact Mayfo~d L. Roark, Ford Motor Co., The American 
Road, Room 895 WHQ, Dearborn, MI 48121 (313) 323-1690. 

Interface West, October 30-November 1, 
Anaheim. 
Conference sessions are planned on small computers and office 
automation systems, word processing, distributed dp, and data 
communications hardware, software and services. Contact The 
Interface Group, 160 Speen St., Framingham, MA 01701 (800) 
225-4620; in Massachusetts, (617) 879-4502. 

The Sixth Internationallnformation Management Exposition & 
Conference. Attendance may reach 20,000. Exhibitors such as 
IBM, Basic Four, Xerox, Datapoint, NCR, Hewlett-Packard, 
Wang and Vydec have reportedly increased the size of their 
booths by an average 44% in comparison with last year's show. 
Contact Clapp & Poliak, Inc., 245 Park Ave., New York, NY 
10017 (212) 687-7730. '--:M~A~R=-=C:-='"H-=-------------I 

Fifteenth Meeting ,of the Computer 
Performance Evaluation Users Group, 

Federal Computer Conference, November 6-
8, Washington, D.C. 

October 15-19, San Diego. 
Sponsored by the National Bureau of Standards. Papers, tutori­
als and case studies will be presented on, among others, the 

Over 6,000 people attended last year. Contact the Federal Com­
puter Conference, 349 Bogert Ave., Ridgewood, NJ 07450 (201) 
444-0505. 

The Europea,n EDPForum 81 

Computer Systems and thei r Application 

• International Seminars for EDP application and training, systems development, 
standardization, OEM, OCR 

• International Exhibition of EDP and software industries 

in conjunction with the . ' 

5th European Microfilm Congress @ 
Munich, 17 - 21 September 1979 

Information on request: 
Gerald G. Kallman Associates, 30 Journal Square, Jersey City, N.J. 07306, Tel.: (201) 6533304 
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·_-------------------------------, 
o I'd like to know· more about HP's new 2621A and 2621P with 

built-in hard copy. 
o I'd like to see HP's new 2621A and 2621P with built-in hard copy. 
D· I'd like to know more about HP's complete family of terminals. 

Name 

Title 

Company. 

Address 

Phone 

Mail to Hewlett-Packard, Attn: Ed Hayes, 
Marketing Manager, Data Terminals Division, Dept. 447, 

19400 Homestead Road1 Cupertino CA 95014. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. I 

Try this on your favorite CRT! With the 2621P, you just hit a key· 
. and in seconds you have hard copy of your CRT display. The built-in 

thermal printer prints upper and lower case at up to 120 cps. 

, The 2621's bright, high-resolution CRT, with enhanced 9x15 
character cell, displays the full 128-character ASCII character set, -
including upper and lower case, control codes, and character-by-
character underline, in 24 80-character lines. . 

Eight screen4abeled preprogrammed function keys magnify 
the power of the 2621's keyboard. Preprogrammed functions include 
editing, terminal configuration, printer control and self-test. 

To make numeric data entry faster and easier, we put the 2621's 
numeric keypad right in the middle of the keyboard. And the 2621's _ 
familiar 68-key keyboard is almost as easy to uSe as a typewriter. 

HEWLETT.PACKARD 

All pnces are U.S. list. 

Available on GSA Contract #GS-00C-01S29 from 12/8/78 through 9/30179. 

CIRCLE 42 ON READER CARD 



~~~ §(Q)~JIDll~~281U:ll(Q)illlo 
~ ~ 



CALENDAR 
INTELEC 79, November 27-29, Washington, 
D.C. 
The International Telecommunications Energy Conference is 
sponsored by the IEEE Communication Society. Contact R. H. 
Jones, Publicity, 1979 INTELEC Committee, ITT North Electric 
Company,Power Systems Div., P.O. Box 688, Galion, OH 44833 
(419) 468-8100. 

COMPSAC 79, November 5-8, Chicago. 
The third International Conference on Computer Software and 
Applications, sponsored by the lEEE. The first day is devoted to 
tutorials. Papers are b,.ing considered in the areas of software· 
development methodology; software management; data base 
management systems; data communication and computer 
networking; transaction and information management systems; 
computers and biomedicine; business office automation; design 
automation; application-oriented languages; reliability, main­
tainability and security; software testing and tools, mini/micro 
software, distributed system performance, human engineering 
of software systems, legal implications of dp technology and 
others. Contact the general chairman, Dr. William Smith, Exec­
utive Director, Toll Electronic Switching and Operator Services 
Div., Bell Laboratories, Naperville, IL 60540 (312)690-2389. 

Federal Computer Conference and Exposition, 
November 7-9, Washington, D.C. 
Over 6,000 attendees were present at the first Federal Computer 
Conference last November. A seminar on federal adp marketing 
for vendors is planned for Wednesday afternoon, November 8. 
The seminar will cover procurement regulations; market and 
usage information about government use of hardware and soft­
ware, as well as time-sharing and services; the role of the GSA; . 

and the federal marketing structure, with emphasis on intra­
agency relationships and key policy committees. Contact Char"': 
lie Asmus, Director of Marketing, Federal Computer Confer-

ence and Exposition, 349 Bogert Ave., Ridgewood, NJ 07450 
(201)444-0505. 

American Bankers Assn. Western Regional 
Workshop, November 14-16, San Francisco. 
Contact the Meetings Coordinator, Operations & Automation 
Div., American Bankers Assn., 1120 Connecticut Ave., N.W., 
Washington, DC 20036 or call William Moroney at (202)467-
4332. . 

Canadian Computer Show, November 13-15, 
Toronto. 
Last year's attendance was 15,159. Thisyear's show will cele­
brate the 10th anniversary of the Canadian Computer Show. 
Contact Reg Leckie, Show Manager, Canadian Computer 
Show, 36 Butterick Road, Toronto, Canada M8W 3Z8 (416) 
252-7791, or Bill Robertson at (416) 444-0321. 

CALLS 
Papers are being solicited for the 1980 Summer Computer Sim­
ulation Conference, which will be held in Seattle July 1980. The 
theme will be the future of computer simulation. Three-to five­
page slimmariesare due Dec. 1, 1979. Contact David R.S. Mc­
Coll, 1980 SCSC General Chairman, Manager Military Space­
craft, Boeing Aerospace Co., P.O. Box 3999, MS 84-16, Seattle, 
WA 98124 (206) 773-1543. 
The Thirteenth Hawaii International Conference on System 
Sciences, to be held January 3 and 4, 1980 in Honolul.u, will 
emphasize medical information processing and computer-based 
decision support systems. Hardware and software topics will also 
be addressed. The deadline for submission of papers is July 13. 
For more information, contact Perry G. Patteson, HICSS-13, Of­
fice of Management Programs, Univ., of Hawaii, 2404 Maile 
Way, Honolulu, HI 96822 (808) 948-7396. ~ 

G'eneral Electric Professional Large Screen TV Projection 

You can put stock in it. 
Whether you're trading government 

securities, training your sales force, or 
introducing new products, General Electric 
Professional Large Screen Television Projectors 
provide a good return on your investment. A big, 
bright, clear television picture - available in 
either monochrome or full color - up to 20 feet 
wide, in either front or rear screen projection. 

In this rear screen application in New York, 
securities data is projected instantly from . 
computers - far faster than conventional wall 
board presentation. In virtually any application, 
General Electric Professional Large Screen 
Television Projectors bring new dimensions of 
effectiveness and efficiency to modern commer­
cial and business information display. 
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Get more return from your video system 
investment, with General Electric Professional 
Large Screen Television Projectors. Call 
(315)456-2562 today and ask for J.P. Gundersen. 
Or write General Electric Company (VDEO), 
Electronics Park 6-206, Syracuse, N.Y. 13221. 

GENERAL _ ELECTRIC 

General Electric Professional Large Screen 
Television Projectors in an 18-screen application 
at Merrill Lynch Government Securities, Inc. 
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Please order: ~ 
o RolIs_D Fonfolds~Paper Name________ ~ll Gf!:iI~f:lJ~ IC COrn'ilf!:il@l!.!5 

Number_ Phone --------- l\.~· COATED PRODUCTS DIVISION 
Tofit:DVarian DVersatec Rrm _________ ® --==.;... 

o Texas Ins.. 0 Rapicom Address _______ _ 

o (Other) ____ ;..............;.............._ Cify _______ . __ 

Annual usage rolls. Sfate-'--__ --'-_.........-;.. Zlp __ 

o Please have salesman call me. 
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Mall to Coated Products Division 
Graphic Controls Corporation 
P.O. Box 1309, Buffalo, New York 14240 



Iiill/&o ~;rocomputers for DataCommunic3tlonsTAI 

MICOM SYSTEMS, INC .• 9551 Irondale Avenue. Chatsworth, California 91311 • ,Telephone 213/882-6890. TWX 910/494-4910 
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Right now, you'D find 
out how good 
your back-up and 
recovery plan is. 

And, unfortunately, the 
emergency measures open 
to you may prove inade­
quate. New hardware . 
could take weeks longer 
than you hoped. Likewise, 
a reciprocal agreement 
could mean days and days 
of downtime losses. Or 
worse, it could prove 
impractical to schedule 
at all. 
Compare your plan 
with Sungard. 
The guaranteed 
alternative. 

Sungard subscribers 
get guaranteed access to a 
fully operational center on 
24 hours notice, with no 
premium. (Or even within 
four hours notice.) Your 
people running your pre-

tested programs. For up to 
7% months. One day after 
the disaster. And the 
cost of Sungard can be 
reduced substantially by 
the purchase of pre­
emptible time. 

Sungard is more than a 
plan or a promise. It's . 
a working back-up 
center - committed to 
mM 3033 service. 

Open now. With capacity 
to handle the workload of 

r--~----------------------------------, 
Sun Information Services Company 
Sungard Headquarters 
680 E. Swedesford Road, Wayne, PA 19087 

o Please send me more information. 0 Please call. 

Name Title 

Company Phone 

Address 

City State Zip 

DM-579 Copyright 1979. Sun Information Services Co~pany L _________________________ ~-----------~ 
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the America's largest 
corporations. And with 
contractual availability 
from 1 to 5 years. Standing 
ready for blue chip clients 
like Campbell Soup, 
Conrail, Pennwalt, Scott 
Paper, Rohm and Haas. 
Insurance companies like 
Blue Cross of Greater 
Philadelphia and the 
Continental Insurance 
Companies (INSCO 
Systems Division). And a 
number of major financial 
institutions in the North­
east, including BancOhio 
Corporation and the 
Federal Reserve. 
doin them now. 

Consider the alterna­
tives you have today. 
Consider the cost of com­
puter disaster. Then return 
the coupon, or call 
Dave Prentice at· Sungard: 
(215) 972-4776. 
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'COMPumR 
OUTPUT MICRORIM 
O}lllEREJ) US A liJT 
MORE CONTROL, 
S4VED TIME, AND 
'WOKED FANTASI1C 
ONOURP&L' 
REPORI" 

DatagraphiX recently spoke with Mr. janzes 
Hanzrick} President} Seroice Division of 
Datatel} Inc.} Alexandria} Virginia} about 
his conljJany's decision to nzove to an 
in-house COM systenz. 

DATAGRAPHIX: ''Jim, why did you decide 
on a DatagraphiX system instead of going to 
a COM Service Bureau?" 
HAMRICK: "It turned out that an in-house 
operation was the most cost-effective 
solution to handling our COM requirements. 
With a DatagraphiX minicomputer driven 
COM unit we were able to upgrade our 
operation with minimum conversion time 
and expense. We ended up with excellent 
control, higher quality output and lower 
operating costs than we ever expected." 
DATAGRAPHIX: "What do you mean by 
control?" 
HAMRICK: "We're able to maximize COM's 
full cost saving potential by having the 
equipment in-house. It's here 24 hours a 
day, allowing immediate turnaround. Each 
day's data is processed onto fiche that night 
and returned the next morning." 
DATAGRAPHIX: "By going in-house, what 

A DatagraphiX Interview 

happened to your overall costs?" 
HAMRICK: "We've found that the more we 
use our in-house system, the more we save. It 
costs next to nothing to add an entirely new 
job. So we've been using it for a lot more 
applications. Overall, our monthly savings 
have continued to increase even though 
we've greatly expanded our volume." 
DATAGRAPHIX: "Are operator costs 
included in those monthly savings?" 
HAMRICK: "No. Because DatagraphiX 
equipment is highly automated, our regular 
computer operators can now manage our 
COM production as well. We also have a 
DatagraphiX duplicator that simplifies the 

, collation and distribution of microfiche 
copies." 
DATAGRAPHIX: "Was operator training 
difficult?" 
HAMRICK: "Not in this case. The Mini­
AutoCOM is simple to operate. Our current 
staff picked it up in no time. D~tagraphiX 
came in and showed us everything we 
needed to know." 
DATAGRAPHIX: "Why did you buy a system 
instead of leasing one?" 
HAMRICK: "We decided to buy for the 
immediate return on our capital investment, 
which, by the way, is good. The monthly lease 
payments were attractive, but for us, buying 
outright and taking advantage of the 
investment tax credit was the way to go." 
DATAGRAPHIX: "Any regrets with the 
decision to go in-house?" 
HAMRICK: "None at all. With the Mini­
AutoCOM, we found we could have our cake 
and eat it, too." 

For further information on how DatagraphiX 
COM systems can help you in a big way, call 
or write for our free brochure. 
P.O. Box 82449, San Diego, CA 92138 
(714)291-9960, Ext.581, 1WX (910)335-2058. 

'71 .. ~ .1. _ Y" a General Dynamics subsidiary . 
diTIL!#/'Ofoll/l® DatagraphiX® is a registered tra~emark of DatagraphiX, Inc. 
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BEEN THERE 
I t was most refreshing to read the letter 
you published that gave a simplistic view 
of federal government salaries (February, 
p. 46). Having worked for the federal gov­
ernment for 17 years as a "blue collar" 
(WG) worker and a "white collar" (Gs) 
worker, nonprofessional and professional, 
I feel qualified to respond to the "Name 
Withheld" letter point by point. 

The so-called immediate cost-of­
living increase effective October 1, 1978 
was in reality effective a week later, Octo­
ber 8, 1978, and was for white collar 
workers only. The 5.5% cost-of-living in­
crease was dwarfed by about a 12% infla­
tion rate. 

The other salary adjustments men­
tioned in the letter that are available, such 
as "step" increases, are characterized as 
automatic. The truth is that the employee 
is given an additional performance evalu­
ation by his supervisor three months in 
advance of the said increase. If the em­
ployee has not performed on the job the 
increase is withheld. The promotional op­
portunities also mentioned are deemed 
unrestricted and copious in number. Re­
membering the freeze on promotions im­
posed by President Nixon and the average 
grade level ceilings imposed by various 
military sites, many times arbitrarily, I 
say bull to unrestricted promotional op­
portunities. 

Finally, as to the GS-12 program­
mer /analyst position with a "starting sal­
ary" of $23,087, readers should take note 
that this is not the entry level position but 
one attained after years of experience. I 
suggest that the "Name Withheld" letter 
writer be reminded of the fact that gov­
ernment workers have no recourse such as 
arbitration, strike, etc., to remedy any 
labor disputes. 

CORRECTION 

JOSEPH L. CARISTO 

Systems/analyst 
Philadephia, Pennsylvania 

The article by Mary Bartholomew and El­
inor Gebremedhin, "The PCM Vendors" 
(February, p. 104) incorrectly names IPL 
Systems as the manufacturer of the Cam­
bridge Memories, Inc. plug compatible 

LETTERS 

computers. CMI manufactures its own sys­
tems. 

It should also be noted that the CMI 

1638 is not upgradable to the OMEGA 1, 
manufactured by IPL for Control Data 
Corp. 

STEPHEN J. IPPOLITO 

President 
IPL Systems Inc. 

Waltham, Massachusetts 

THE LAND OF OS 
In the Personal Computing column of 
your February issue, Portia Isaacson asks 
"Would it be sufficient progress if your 
1990 personal computer could run os?" 
Even if the memory and disk storage re­
quired for os are affordable by then (as 
predicted in the article), such a thought 

(os on a micro) causes a fair amount of 
cringing. 

, os is hardly the system of choice 
for a personal computer. One of the main 
problems is that it wOlfld take a fairly 
competent systems programmer to do 
anything with an os system. An ordinary 
user would be bewildered by the pile of 
job control required for even simple tasks, 
the uninformative error messages (such 
as "system error code 80C"), and the nu­
merous seemingly arbitrary restrictions 
imposed by the system. os was not 
designed for interactive use, though such 
use is possible. Otherwise it is a huge, 
clumsy, card-image-oriented batch sys­
tem, which is badly suited for program 
development, since much of the program­
mer's time is spent "fighting" with the 
system. 

A microprocessor running os is, 

"Rook to King four." 
©DATAMATION@ 

MAY 197941 



·'ntroducing the Sperry 
Designed exclusively for three 

The Sperry Univac V77-800 Miniframe 
is the newest and most powerful mini we've 
ever built - a high performance, multi-use, 
general-purpose minicomputer system 
designed for both commercial and scientific 
data processing. It has a memory range 
from 128K bytes to 2 megabytes (with error 
correcting memory) and a 150 nanosecond 
CPU with integrated cache of 1024 bytes. 
Plus 12K bytes of user programmable writ­
able control store. 

There's an optional new high speed 64-bit 
floating point proc~ssor that works in con­
junction with a new globally optimized ANS 
'77 FORTRAN. 

No wonder our three most important 
customers think so highly of it. 

OUR OEM CUSTOMERS KNOW WE 
DESIGNED IT JUST FOR THEM. 

The Miniframe is customer micropro­
grammable. So an OEM can implement his 
own firmware packages. And with the many 
software packages we offer, the OEM can add 
all the bells and whistles he wants. 

The Miniframe comes with our largest 
instruction set ever. So OEM's with their 
own software have much more flexibility 
in design. 
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The Miniframe speaks PASCAL, the 
powerful new language for scientific, com-, 
mercial, and system programming that most 
competitive systems still can't speak. And 
of course, it also speaks COBOL, FORTRAN 
and RPGII. 

More good news is that the Miniframe 
is compatible with the rest of the V77 
product line. 

OUR SYSTEM HOUSE CUSTOMERS 
KNOW WE DESIGNED IT 
JUST FOR THEM. 

Naturally, system houses want all the 
features OEM's do. And more. 

So we gave them more. 
More operating systems, for example. 

Choose from VORTEX or our new SUMMIT 
- an interactive, multi-terminal system with 
transaction processing and data base manage­
ment. It gives you easy editing, screen for­
matting, and documentation aids. Plus speedy, 
comprehensive program development. 

System houses also think PASCAL is 
important. Because it's more efficient, easier 
to maintain, expand, and modify. 

The Miniframe brings systems builders a 
new query language called QL-77. It features 
inquire and report facilities. And interfaces 



lInivaeV77-800 Minifra.e. 
Df our very best eusto.ers. 

directly to TOTAL; the data base manage­
ment system. So preprocessing and inter­
mediate handling are a thing of the past. 
Finally, TOTAL also gives you complete 
data base access and file access security. 

OUR END USER CUSTOMERS KNOW 
WE DESIGNED IT JUST FOR THEM. 

Take all the features we designed in for 
OEM's and system houses and say ditto for 
the end user. 

But we didn't stop there. We also pressed 
a few special hot buttons just for end users. 

Consider QL-77, for example. End users 
will love our new query language because 
it reduces the amount of application program­
ming. By storing query language procedures 
right in the data base file. Where they can 
be easily and quickly recalled and executed 
at any time .. 

Once again, SUMMIT, our new operating 
system, helps the end user handle trans­
action processing. Without any additional, 
expensive software. It's also the right answer 
for a multi-tasking, "fully-implemented" 
distributed processing system. 

Finally, the Miniframe supports DCA 
and conventional protocols. So you can talk 
to both SPERRY UNIVAC and IBM hosts. 

·TOTAL is a registered trademark of Cincom, Inc. ~ 

YOU'LL KNOW WE DESIGNED THE 
MINIFRAME JUST FOR YOU. 

No matter what your application, no matter 
what your need, the Miniframe may just be 
the answer. 

For more information, write to us at Sperry 
Univac Mini-Computer Operations, 2722 
Michelson Drive, Irvine, California 92713. 
Or call (714) 833-2400, ext. 536. 

In Europe, write Headquarters, Mini­
Computer Operations, London NW10 
8LS, England. 

In Canada, write Headquarters, Mini­
Computer Operations, 55 City Centre Drive, 
Mississauga, Ontario, L5B 1M4. 

We're Sperry Univac. 
And our new Miniframe is going to solve 

some very big problems .. 

SPE~V..JLUNIVAC ~r SPERRY UNIVAC IS A DIVISION OF 
SPERRY RANO CORPORATION 
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LETTERS 
perhaps, suitable for use by businesses if 
the exact software that they want is avail­
able. I think, however, that the existence 
of a large amount of OS/370 software will 
be much less helpful in lowering software 
development costs than some people 
might hope. 

I will admit that a microprocessor 
that executes the 370 instruction set 
would be considered "progress." Running 
os on such a processor would seem to be a 
giant step backwards in some respects. In­
stead, how about a microprocessor that 
runs UNIX or MULTICS'? Or how about a 
370 operating system similar to either of 

these'? Such a system, running on a micro 
370, or even on a conventional 370 main­
frame, would really be progress! 

JAMES R. HOWELL 
'San Jose, California 

Ms. Isaacson replies: I couldn't agree 
more. 

STYLE AND CLARITY 
I was sorry to see so many examples of bad 
coding style in the article, "Writing Legi­
ble Code,"- by Thomas R: Gildersleeve 
(February, p. 191). I, have been writing 
legible code for 18 years. I n fact, I was 

Data Analysis Problem Mo. ,2 
DISTRIBUTING, THEIMfORMATIQN-

Distributing stacks of paper is a transpor- Built-in features for basic plotting ':'. 
tation problem your company is suffering a~tomaticlayout. most-used axes, trial 
unnecessarily. The critical. problem of and errordesign aids, and much more; 
"distributing" a quick and 2 Options for sophisti-
clear understanding of the J&O'~ CI:~~:':~" fii~d Obl.:;:~ •.. p,oduCI cated graphics .. : even 
information buried in those report production com .. 

o stacks is solved easily with plete with justified text 
chartsbyTELL-A-GRAF. and charts; 
TELl.-A-GRAF, a conversa- 3 Natural English language 
tional software system, puts ... get your nonprogram~ 
quality graphics in your mers involved; 
hands:-and fast. Bar, col-4.0perates any graphics 
umn, line; surface and pie dev/ce ... CRT, penand 
charts for the decision-making process electrostatic plotter,. microfilm unit, 
can be generated in terms of minutes or color device; 
hoursrath~r than ~aysor weeks. 5 Available for IBM and DEC virtual 
But TELL-A-GRAF is different from other machines ... ask us about '. other ver-
graphics systems you~e seen and used: sionswe're working~n. 

TELLAGUF. 
GRAPHICS SOFTWARE SYSTEM 

I.8COtl; . 
. Integrated. Software Systems Corporation 

4186 Sorrento Valley Blvd., San Diego; CA 92121 (714) 452-01.10 . 
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preaching "structured, programming" 
before anyone heard of Ed Yourdon. 

Some of the bad practices ill ustra t­
ed in the article are: 

• The proper way to ··document" 
what you are doing is with comment 
cards. Don't screw up the structure of the 
program for "clarity." It seems so simple 
and' obvious. 

• Don't use GO-TO-at all. I 
thought everyone knew this by now. 

• Write one statement per line and 
indent for each level of IF. Line up the 
ELSE under its corresponding IF. Nested 
IF statements are not difficult to under­
stand if written properly. 

• Don't, write statements like IF 
DEDUCTION~TYPE GREATER THAN '39' 
AND LESS THAN '54' NEXT SENTENCE ELSE 
. .. This is backwards logic. State the 
condition you wa'nt, not the condition you 
don't want. Also, on range tests use the 
first and last inclusive values. Don't use 
symbols for relational operators. The 
statement should be written IF DEDUC­
TION-TYPE NOT LESS THAN '40' AND NOT 
GREATER THEN '53' ... 

As for the assertion that switches 
are necessary to indicate the end of file, 
that is wrong too. This is how the code 
should. be written: 
MAIN-LINE. 

OPEN INPUT MASTER-FILE. 
MOVE LOW-VALUES TO DATA­

RECORD IN MASTER-FILE. 
PERFORM ONE-RECORD 

UNTIL COMPANY IN 
MASTER-FILE 
EQUAL TO HIGH-VALUES. 

CLOSE MASTER-FILE. 
STOP RUN. 

ONE-RECORD. 

READ MASTER-FILE AT END. 
MOVE HIGH-VALUES TO 
DATA-RECORD IN MASTER-FILE. 

I f the' processing logic is writen 
properly, it should be able to handle the 
first nonexistant low-values record. 

ROBERT WAGNER 
Classic Chemical 
Arlington, Texas 

Mr. Gildersleeve replies: First, lets get 
end of file switches out of the way. The 
alternative is to use HIGH-VALUES, as Mr. 
Wagner has illustrated. Unfortunately, 
there's no guarantee that HIGH-VALUES 
work with all compilers. End of file 0 

switches always work. Therefore, end 
of file switches are preferred over HIGH­
VALUES. 

Nevertheless, swtiches contrib­
ute to illegibility .. Therefore, when pos­
sible, they should be avoided. There 
are probably some other instances ly­
ing around, but the only place I know 
where switches are the least evil is in 
end of file situtations. 



UDSRack 
,When Datacomm Users Need Modem Density 

UDS modems add to your 
datacomm efficiency and give 
you better utilization of available 

.. rack space when .you choose the 
RM-80rRM-16D multichannel 
configurations. 

The RM-8 isthe world's only 
modern package that accommo-

t .'" datesuptoeigt)t Ghannels of 
4800 bps data in only 7" of verti­
cal rack space. Lower speed 
modems, such as 1 03s,201 sand 

'202s may be intermixed with 
,i', aLJtomatic calling unitsandthe 

(: "4800'bps 208s. 
t . The UDS RM-16D accepts up 

[ 
i 

to 16 modems and ACUs at 
speeds to 2400. bps in any com-
. bination. Two fully redundant 

I. C~eated by Hall & Mc~enzie, Inc". Winter Park, Florida 
l.;;j~.,,", ..• ,,:,.i:""'.:.,. :"~:~."·.": •. ;,.~·.",.~.:~.,,,·,, .•.. "<u:;;: .. ,, .... '0 .... :::,,: .• :0" :.: ..... 

IOCMA 
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power supplies, along with power 
monitoring are provided. 

If you select the RM-16D 
DIRECT CONNECT configura­
tion, you can forget about DAAs. 
You'll have upto 16 datacomm 
channels, fully certified for 
directconnectiOn to the dial-up 
phone network, in any. com­
bination of speed from 300 
to 2400 bps. 

For technical details, contact 
Universal Data Systems, 4900 
Bradford Drive, Huntsville, AL 
35805. Phone 205/837-8100. 



With Summagraphics' Datagrid II, 
you can build your digitizer sys­
tem for your exact application. 

Start with a low-cost system 
that gives you a full capability 
to digitize any graphic informa­
tion. Then add the features and 
capabilities you need. Off-line 
digitizing and data storage, pre­
processing, host computer com­
munications, complete BASIC 
programming to simplify data 
reduction. There are four differ­
ent Datagrid II models covering 
the full range of digitizing and 
automated drafting applications. 

The Datagrid II system gives 
you the power, the features and 
the accessories you need to 
match your digitizer installation 
to your real work environment. 
And that means minimum cost, 
faster throughput and far greater 
system efficiency. 

Before you buy any digitizer, 
or any computerized drafting 
system, tal k to the Datag rid II 
experts at Summagraphics. They 
can recommend a system that 
meets the most critical of all 
applications. 

Yours. 

Datagrid:1I solves 
. . a unique 

digitizer problem: 
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Yours! 

• 
• • 

® ~ 

corporation 
. 35 Brentwood Ave., Box 781. Fairfield, CT 06430 
(203) 384-1344 Telex 96-4348 

Central Regional Office: 3785 Varsity Dr., Ann Arbor, MI 48104, phone (313) 973-1710 
Western Regional Office: 1102 West 17th St., Santa Ana, CA 92706, phone (714) 541-8261 
European Office: 14 Rue de L'Ancien-Port, 1201 Geneva, Switzerland, phone 022/31 3940 

Visit US at NCC Booth No. 1300 
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It took a new company 
to bring new flexibility 

to· distributed data processing . 

. Sycor and Data 100 
become 

Northern Telecom 
Systems Corporation. 



Northern Telecon 
More options make us mOrE 

- Now one company has all the Sycor and Data 100 
products to work with. And that broader choice of 

- solutions means a better match for your particular 
needs. A more comprehensive solution than either 
company could previously offer. 
Today we nave more field engineers, 
in more places. than any comparable company. 
More software ~upport people, too. We're committed to 
providing the best total service in our industry. And 

we won't settle for less. Right now, we have more 
than 60,000 hardworking systems, all over the world. 
We work for 95 of the top 100 firms in Fortune's 500. 
And we'd like a chance to work for you. 

Take a look at the four ways NTSC can answer 
your data processing needs. For more information 
about any of them, write Product Marketing, Northern 
Telecom Systems Corporation, Box 1222, Min­
neapolis, MN 55440. 

Distributed processing: 
Why pay for more 
than you need? 
For systems with a lot of throughput, and up to 16 
video display work stations, the Model 85 is hard to 
beat. It has large disk storage capacity and can work 
with our Remote Job Entry or KEYBATC!-J® systems. 

Our Model 445 is particularly cost-effective for 
up to-eight work stations. Its Omnitask™ operating 
system can run up to 16 jobs concurrently - in multiple 
languages. 

And our 405 is a most economical way to intro­
duce distributed processing where it's never been be­
fore. In most entry level applications, it's all the 
processing power 
you need. 



;ystems Corporation: 
:ost-effective than ever before. 

Data Entry: 
Combine key-to-dlsk 
with Remote Job Entry. 
Use our Keybatch system for key-to-disk, and you 
won't need additional equipment to communicate with 
the mainframe. So one system can replace two. Key­
batch gives you this twin capability without a big 
sacrifice in speed. And Keybatch is compatible with 
all major mainframes. 

'On 'Line: 

.._t 
--

Here's a low-cost alternative 
to the 3270. 
Lease or purchase, you'll find significant savings in 
the 290 system. Sophisticated self-diagnostics help 
make sure it's up and running when you need it. And 
best of all, it's' available right now. 

Remote Job Entry: 
From, 2,000 to 56,000 bits 
per second. 
With that kind of flexibility, you never have to buy 
more capacity than you need. There's a full line of ' 
peripherals, too. And no matter where your remote 
locations are, we have service people nearby. 

Sycor and Data 100 have Joined to become 

NorthernTelecom Systems Corporation 
Join us at the NCC. Booth 3400, 
June 4-7, NewVork Coliseum. 
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For Fast, 
Accurate 

Data Entry. 

*ABCD+1234* 
Bar code gives you virtually error 
free input, confirmed by an audible 
read signal. 

Unskilled factory workers achieve 
data entry rates of several hundred 
characters per second with virtually 
no training. 

Typical Applications 
Production Control 
I nventory Control 
Wholesale Distribution 
Hospital Records Systems 
Libraries 

Intermec bar code printers and 
readers are microprocessor based 
for system flexibility and 
compatibility. 

• Multiple Bar Codes 
• User Selectable Protocol 
• Readers with Dual If 0 Connectors 
• Specialized Printer Keyboard 

Logic for Maximum 
Data Preparation Efficiency 

• RS232C • ASCII 

I ntermec manufactures a complete 
line of barcode printers and readers 
which have become standards of 
the industry. 

For more information contact: 
Interface Mechanisms, Inc., 
P.D. Box "N;' Lynnwood, WA 
98036, Phone (206) 743-7036, 

~mW~OOMEg 
Expert in Bar Code 

"See US at Nee, 
Booth # 3202/3204." 
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LETTERS 
If switches are to be avoided, 

then strict adherence to the principles 
of structured programming often leads 
to the use of compound conditionals, 
of which Mr. Wagner's code makes lib­
eral use. Some of us find compound 
conditionals hard to read. Localized 
GO-TO'S are an alternative. 

Mr. Wagner says we shouldn't 
screw up the code this way for the 
sake of clarity. He proposes comments 
as the alternative. Unfortunately, few 
programs get comments. Those that 
do get modified, but the comments are 
seldom updated. We then have incor-:­
rect documentation. Therefore, we 
continue to ignore whatever feeble 
documentation exists and instead go 
directly to reading code to find out 
what's going on. 

However, we know that code is 
kept up-to-date. Therefore, my propo­
sal is to make the code as legible as 
possible. I'd rather trust programmers 
to keep their GO-TO'S local than badger 
them to comment in the first place and 
then keep the comments up-to-date 
when they modify the code. 

VIEWDATA PRICING AND 
PREDICTIONS 
The Personal Computing column entitled 
"Food for the Home Computer" (Nov. 1, 
1978, p. 188) was intriguing and informa­
tive. However I would like to note an ap­
parent error in the discussed price for 
Prestel encoder jdecoder units and 
keypads. The discussed $1,000 price 
range seems a bit high in view of our pro~ 
jected volume-dependent estimates of 
$100 to $300 (small volume to lots of 
10,000). This difference does, of course, 
affect the potential market for Viewdata 
type service. 

It is also possible that the availabil­
ity of Viewdata service could stimulate 
the market for dumb terminals. Given 
sufficiently high volume (in the 100,000 
unit range) a Viewdata type terminal 
could realistically sell in the $100 range. 
(A terminal with intelligence would com­
mand higher priCes.) 

Of more fundamental importance 
than equipment cost is whether or not 
Viewdata (telephone) type services would 
be commercially viable in the United 
States. Quantum Science Co~p. has found 
that such services would have limited 
market penetration. Prime reasons for 
this projected performance are: 

1.) information services are more 
likely to occur by cable tv than telephone 
(greater than 50% of U.S. homes will 
have cable tv in 1985); 2:) cable permits 
greater bandwidth than is possible from 
wire pair (thus providing better quality 
video, which would be important for ad­
vertising; 3.) current heavy telephone 
traffic would inhibit circuit availability; 
4.) government support of CATV, and 5.) 

potential regulatory impediments to of­
fering Viewdata services. 

DR. ROBERT S. BRAUDY 
Quantum Consultants, Inc. 

New York, New York 

APPLE USERS UNITE 
I am writing to inform you of a new com­
puter user's group. ABACUS (Apple Bay 
Area Computer Users Society) meets the 
second Monday of each month at the 
Hayward BYTE Shop, 1122 B Street, 
Hayward, Calif. Phone (415) 538-2431. 

We have an active membership of 
40, and we have developed a club library 
of 200+ programs. Currently we are ne­
gotiating to trade libraries with several 
other clubs. 

Membership is $12 a year, and in­
cludes a monthly newsletter. For informa­
tion, call Ed Avelar, president (415) 583-
2431, or myself at (415) 482-4175. 

TERM TEAM 

DAVID R. WILKERSON 

ABACUS 
Oakland, California 

The Terminology Task Group of the Sub­
committee on Software Engineering 
Standards is seeking volunteers to help 
compile a glossary of software engineer­
ing terminology. Members of the task 
group will be asked to propose terms for 
inclusion in the glossary, and to submit, 
review, and propose changes to draft defi­
nitions. Contact Ms. Shirley Gloss-Soler, 
lIT Research Institute, Box 1355, Branch 
P.O., Rome, NY 13440 (315) 336-0937, 
or M r. Robert Poston, 19 Onondago 
Trail, Medford, NJ 08055 (609) 641-8200 
ext. 3065. 

AIRBORNE AUTOMATION 
I found Raymond J. Stephon's letter in the 
December issue (p. 42) exceedingly dis,­
concerting. The only appropriate adjec­
tive to describe his statement: "A comput­
er is many times more complicated than 
an aircraft, and performs in a varied pro­
cessing environment" is asinine! 

I suggest Mr. Stephon update his 
knowledge of current commercial air­
craft. To mention only two of the many 
flight control systems, the Boeing 767 
autopilot and autothrottle systems will be 
implemented using computers (from Col­
lins Radio and GE respectively). 

Not only must the flight control 
system engineer be concerned with the 
basic aerodynamic characteristics of the 
airplane, various customer options such as 
choice of engine model (a "varied" pro­
cessing environment), but also the func-' 
tional capability (or lack thereoO of the 
computers used to implement the 
autopilot and autothrottle functions. 

SUSAN KRAMER 
Automatic Flight Control Systems 

Boeing Commercial Airplane Co. 
Seattle, Washington 

FOR TALLY CIRCLE 132 ON READER CARD-+ 



I 
I~ 

\ 
\~ 

maJ' 

...-------_ .. _/ :1 
·1 





LETTERS 

MISSING AGENT 
Wallace B. Riley's letter (December, p. 
39) points out the confusion about the 
term "oem." 

I once worked for an oem who was, 
indeed, a middleman (he sold turnkey sys­
tems with HP equipment). Yet, he insisted, 
he was an "oem." My question was why 
he is called the "original equipment man­
ufacturer" when obviously HP should be 
called that? 

The story I got was that the full 
term is "oem agent" and that the "agent" 
part got dropped in common usage­
much to the befuddlement of anyone who 
knew what the acronym stood for. 

GREGORY HILL 

San Francisco, California 

GETTING IN THE SPIRIT 
Fletcher, Humphreys & Co., Ltd. is a wine 
and spirit merchant in New Zealand look­
ing for names and addresses of users of 
on-line, real-time programs for order en­
try systems. Their inventory is made up of 
approximately 2,000 lines, some of which 
are held at more than one location. Orders 
are received through the mail, by tele­
phone, personal attendance by the public, 
and through sales calls to retail outlets. 
The company wants to process these or­
ders as quickly as possible with a mini­
mum of writing and copying. 

The system they seek must provide 
easy alpha access to files for a minimum 
of cross-referencing to schedules for cus­
tomer and product code numbers. The 
company also desires a routing facility, 
because they deliver or arrange for the 
delivery of most sales. 

"Our other data processing re­
quirements," the company writes, "such 
as general ledger, accounts payable, ac­
counts receivable and payroll are fairly 
standard, but we would be interested to 
find out how far these are integrated into . 
an overall system. Although a relatively 
small, private company, we are agents for 
well-known brands, such as Bacardi Rum, 
Jack Daniels Whiskey, Galliano Liquers, 
Sichel Sohne German Wines (Blue Nun), 
Bollinger Champagne, and Remy Martin 
Cognac. It is partly because of our need to 
satisfy the requirements of these interna­
tional principals for sales statistics and 
partly because of our own need to improve 
inventory management that we are look­
ing for a sophisticated system. Although 
local computer suppliers do have systems, 
they tend to be package deals and very 
much in their infancy." 

Any assistance readers can. offer 
the company in making contact with users 
of such an order system would be appreci­
ated. Fletcher, Humphreys & Co. Ltd. is 
at P.O. Box 946, Christchurch, 1, New 
Zealand. * 
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Paper bags may be fine for lunches. But, they Carry media in specially-engineered En Route cases. 
offer poor protection for your programs and data. They guard data. against contaminants and impact. 

If your data m.erits ·m.ore care 
than your lunch does, consider 
an En Route™ case from. Inm.ac. 

Around town or around the world, 
you can't cart media in a paper bag. 
But what else is there? Have you 
ever tried to jam· amulti~platter 
pack or 10 tapes into a suitcase? 

Four reasons why En Route cases 
help defend your data in transit. 

1. Rugged high~impact housing is 
ribbed on top for rigidity, strength 
and fast identification. And the in~· 
side foam resists sudden impact. 

2. Security of a lock and alumi~ 
num tongue~in~groove . valance that 
keeps out moisture and debris. 

3. Compact enough to take on a 
plane and easily store under your seat. 

4. Guarantee. Use the case for 45 
days. If you're not satisfied, return it 

to Inmac (formerly Minicomputer 
Accessories Corporation). 

Metal handle, riveted on. __ --f"""!!~. 

Foam lining and removable 
dividers resist impact. __ --A?~ 

Lock for more security. 

Top ribbing adds strength. ---.M-",,,....--

2721.X: For disk cartridges, packs. Holds up to 5 
front-loading cartridges, 3 top-loaders, or one single, 
multi-platter disk pack. 
272~.X: For disk 2721·X 2722.X 
cartridges, packs. 
Holds up to 2 car­
tridges or one 5-platter 
pack. 
2711·X: For mag 
tape. Holds ro of 
any length. 

x 

---------------------------Order today, call ••• 
operator 250 toll·free at 

800--542--3000 
(in Ohio 800~582~ 1364 ) 

o 2721~X @ $67.00* 

o 2722·X @ $52.00* 
o 271i.x @ $52.00* 
For free catalog, circle reader service 
number below. 
*Freight charges extra unless check accompanies order. 
In CA. VA and NJ. add ·sales tax. 

_ InriJac Dept. W 
~ InlrrnJlwflJI Minkompulrl AccrufJlirt ('''pm,n"," 

130 S. Wolfe Rd. Sunnyvale,.CA 94086 

••• or use this handy coupon. 
Name ______________________ __ 

Company ____________________ __ 

Address ____________________ _ 

City ____________ _ 

State ______ Zip ____ _ 

o Check enclosed (we pay freight). 

o Bill my company, P.O. no. __ _ 

o Charge my 0 VISA 0 M/C acct. 
number _____________ _ 

expiration date ______________ _ 
_________________________ 936_ 
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You know what IBM has to 
offer. Maybe you know what the 
others have to offer. Now it's 
time you found out what makes 
our ECLIPSE® Data Systems the 
most intelligent choice for your 

distributed data processing. 
Ask us about compatibility, 

for instance. And ask where we 
rank in interactive capabilities. 

We'll be happy to let you 
know our ECLIPSE systems 

offer you the widest range of 
compatible systems and the best 
interactive computing capabilities 
in the business. 

But don't take our word for 
it. Just ask the competition. 

ECLIPSE DATA SYSTEMS FOR BUSINESS. 
Data General Corporation. Westboro. MA 01581. (617) 366-8911. Data General (Canada) Ltd .• Ontario. Canada. Data General Europe. 61 rue de Courcelles. Paris. France. 766.51.78. 

Data General Australia. (03) 89-0633. Data General Uda .• Costa Rica. Latin America. 22-79-42. Data General Middle East. Athens. Greece. 952-0557. © Data General Corporation. 1979. 
ECLIPSE is a registered trademark of Data General Corporation. 
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General Systems Division: , , ,'"',, ",' . 
I'm looking into Distributed Processing Systems with, a 

• growth path. Send me your story on compatibility . 

• 

Name 

Title_...:-._-..-.,-_____ ~~-~-'-:-~--..:..--.,.-__ -~-__ ----'-

• Company Tel. ______ _ 

• ~d:S~ GENERAL City..:..._.._~..:..._..____:--..:..--____:-----,~'----::-__ """':""" 

• = =- == SYSTEMS "'. = = = = ~ = ® DIVISION State " 

••••••••••••••••••• 
' ........... ' ••.••••• 

• 
Data Processing Division: '" " , ', ' • 
I'm looking into Distributed Processing Systems with a growth path. Send 

• 'Ille your story on interactive computing.' 

•
. N 

Title ___ -,..-_____ ----,. ____ -,..-__ -..-.,-----,.o:---_ 

Company ___ -.-.;... ______ -'-:-_ ... "' .... __ ----c-_--'--_~ 

• ~dd~S~:§. § DATA C't 
~ _- _- =_ __ PROCESSING, 1 y-, -----,.--.-.;...--------:-------,------, 

• -=- - - -= ~ =-® DIVISION State , " ' '. , 

•••••••••••••••••••• 
••••••••••••••••••• ;. I understand ECLIPSE DataSysterhs are partof Jhe broadestJine of • 

COBOL-compatible business systemsavailable',.and'are sl!pported by an' 
• exc1usiveAdvanced Operating System (AOS), afullrangeof languages, • 

and software tools; Please send me the completedetails. ' 

• Name • 

.~~~ . 
: i;sbataceneral St~'---'----'--L.J:ll-'---:-
• • ••••••••••• D579 



Just look beneath 
the surface and you'll see why 

TermiNef printers like the 200 line 
live such long, productive lives. 

General Electric TermiNet 200 matrix 
printers will run and run and run. Because 
these are the printers built for the rugged 
demands of a 100% duty cycle. 

Everyone-line printer, 
KSR, RO, ASR and MSR-is 
engineered from top to bottom, 
inside and out, with 
materials and components 
that will keep them on­
line longer. 

Take a look for 
yourself and you'll be 
just as convinced. 

"Tough" doesn't do 
the design justice 

Start with the base. It's a heavy-duty, 
thicker-gage metal base chosen for the extra 
stability it gives the entire printer. So no 
matter how often you move or handle our 
printers, printhead alignment and print qual­
ity will not be affected. 

Notice how little hardware and how 
few moving parts there are. You know that 
means fewer problems, less downtime and 
more productive work time. 

Check out the housing, too. It's 
molded from NORYL@thermoplastic resin. 
A material long recognized for exceptional 
impact strength, dimensional stability and 
heat resistance. All of which means Termi­
Net 200 printers are exceptionally resistant 
to scratches, stains, cracks and mars. 

TermiNet 200 MSR (ASR also available) 
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A printhead that 
won't quit on you 

Everything about our matrix printheads 
says they won't have the problems most 
printheads do. 

First of all, their head life is at least 
100 million characters. Under test condi­
tions, in fact, our matrix heads have even 
exceeded 300 million characters. 

One reason: they're molded from a 
very tough plastic selected for its excellent 
dimensional stability and impact strength. 
The bottom line? Wires that won't wear out 
prematurely. And longer printhead life. 

Another reason: a unique bronze-filled 
plastic insert that enables the printhead to 
maintain high print quality longer. 

And, unlike ordinary printers, ours has 
a straight-wire printhead design. There are 
no curved wires or jeweled guides to create 
friction, impair character resolution or wear 
out quickly. 

Servo motors 
cause fewer problems 

That's why, instead of conventional 
steppers, we opted for individual DIC servo 
motors to drive the printhead and paper 

handling systems. As a result, operation is 
much smoother and more reliable. Plus, the 
motors last longer. In fact, test motors have 
undergone over 20 million reversals without 
a single failure. 

Need further proof? 
Look at the printhead carriage. To pre­

vent friction and lubrication problems, it's 
mounted on graphite bearings. Not ball 
bearings. Result: the carriage moves more 
smoothly and the life of the printing system 
is extended. 

If you're still not convinced TermiNet 
200 matrix printers are built from the inside 
out to keep on running day after grueling 
day, let us prove it to you. Write today to: 
General Electric Company, TermiNet 794-
39A, Waynesboro, VA 22980. 

GENERALe ELECTRIC 
.TeriniNet 200 KSR 
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The word processing system 
so advanced 
anyone can use it. 

Everyone talks about fea­
tures. Word processing is swamped 
with manufacturers offering all 
kinds of gimmicks. But nobody 
tells you that their systems are diffi­
cult to under­
stand and 
operate. 

Forget 
all of the 
complicated 
jargon 
you've ever 
heard about 
word 
processing. The Wordstream sys­
tem is different. Yes, we have the 
kind of performance·features that 
warrant a standing ovation. But the 
whole point of Wordstream is that 
its advanced featu res actually make 
it easy to operate. We've combined 
the best elements of standalone and 
shared logic systems to give you 
an extremely powerful, computer­
based managerial aid. It's tech­
nology inthe service of efficiency. 
And it works. 

The'Wordstream system is 
ad ramatically more efficient ap­
proach to the preparation, revision, 
updating, and printing of any kind 
of paperwork. 

Operators view whole pages 
of copy on a TV-style viewing 
screen. As many as 12 operators 

lWlWordstream 
See Wordstream .in action at the NCC. Booth No. 4400 

at central, clustered, or remote sta­
tions can share the same computer 
intelligence to edit either the same 
or different documents. More ac­
curately than ever before. Finished 
text is stored on compact, inexpen­
sive magnetic diskettes. 

It's all done so easily that peo­
ple from any 
field -without 
computer 

training -can 
understand 
the system 

easily. This en-
ables operators 

to concentrate 
on the problem at hand, rather than 
upon the computer technology being 
applied to solve it. We've proven it in 
installation after installation, in many 
diverse organizations across the 
country. 

How can a Wordstream sys­
tem help you? Write or call today. 
Not only will we get you informa­
tion promptly, you'll understand 
it perfectly. 

Wordstream Corporation 
A Management Assistance Inc. Company 

300 East 44 Street 
New York, N.Y. 10017 
Tel: (212) 557.c3500 
Marketed and serviced internationally by other 
MAl subsidiaries. 

wordstream,l~ and MAl are registered trademarks 
of Management Assistance Inc. 
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IBM has further expanded 
the range of modular hardware 
and software available in the 
highly versatile Series/I. These 
new features increase your abil­
ity to tailor the system you need 
today and extend that system for 
tomorrow's data processing 
requirements. 

New Hardware 
The 4952 Processor, the new­

est, lowest-cost member of the 
Series/1 processor family, utilizes 
new technologies to combine 
CPU, storage, address relocation 
translation function and a new 
clock/comparator on a single 
card. Storage is expandable to 
128 KB with modules of 32 KB 
that are pluggable on the proces­
sorcard. 

A family of high performance, 
large capacity, full-function tape 
units has been added to the 
Series/l. The 4969 Magnetic Thpe 
Subsystem comes in six models 

IBM Series/I 
covering a range of speeds and 
formats. 

The 5250 Information Display 
System stations (local only) can 
now be attached to the Series/I. 
The attachment feature provides 
for 4 ports and up to 8 stations 
per attachment. 

These new components have 
been added to a hardware menu 
that now includes 3 rack-mounted 
processors, matrix and line 
printers, standard and cus­
tomized display stations and a 
wide'variety of I/O devices. 

New Software 
A new Command Language 

facility-which provides easy­

added to the Realtime Program­
ming System (Version 4). 

Also newly available are an 
Indexed Access Method (lAM) 
program, which significantly 
enhances the data management 
capability of RPS, and a new ver­
sion of the Program Preparation 
Subsystem, designed to increase 
customer program development 
productivity. 

Series/1 also offers two addi­
tional operating systems. Event 
Driven Executive, which pro­
vides a powerful system for busi­
ness and industrial users, has 

5250 Jnformation 
. Display System 

to-use online program­
ming development and 
production system 
support to multiple 
users - has been 

4952 Processor r' 

4966 Diskette 

Series 1- System/370 Channel Attachment 

{'it,,:,Y'" "", 
~<.\~. 



Broader than ever. 
been expanded and is now war­
ranted as an IBM licensed pro­
gram. And the independent mod-' 
ules of Control Program Support 
let you tailor a supervisor to your 
specific needs~ 

The full line of Seriesll hard­
ware is supported by a compre­
hensive menu of programming 
languages which includes Fortran 
IV; PL/I, Assembler and COBOL. 
Available, too, are a variety of 

4997 Rack Enclosure 

Seriesll programming packages 
to meet such needs as energy 
management, intelligent data en­
try and interactive processing. 

More Capacity and 
Flexibility 

Series/1 is powerful enough to 
be used in a stand-alone capacity 
and flexible enough for distribut­
ed processing. It can be pro­
grammed for a wide scope of 
tasks, including general-business 
accounting, administrative appli­
cations and industrial auto­

mation for machine and 
process control, as well as 

power management, communica­
tions applications and scientific 
and engineering functions. 

IBM Service Support 

Series/1 is backed by IBM's 
extensive service organization. 
Ongoing IBM maintenance is 
available at a fixed monthly 
charge. 

10 find out ho)V Series/1 can 
contribute to the growth of your 
Qusiness, contact your IBM 
Series/1 marketing representa­
tive or write the IBM General 
Systems Division, P. O. Box 2068, 
Atlanta, Georgia 30301 . 

...... ~ ......... -­
-~-~ ...... _w.w.w.rM~ .... ......., _l/IIIIiIIiIIItI ... ~ ....... ... ... .... -- ...... ... ==-=-:::® 

A small computer can make a big difference. 

4969 Magnetic Tape Subsystem 



We can get Lear Siegler's 
new ADM--31 Data Terminal on its way 

• • to you In minutes. 
Whether your requirement is for a week, way to get the new equipment you need without 

going back to management for more ~oney. There's, 
no major capital investment with a Leasametric rental. 

a month, a year or longer, there's one way to get the 
latest in Lear Siegler data terminals without waiting. 
Rent it from Leasametric. 

Instantly, our nationwide 
on~line computerized inventory 
system will check our dozens 
of regional inventory centers to 
pinpoint the unit closest to you. 
Within minutes, your order will 
be processed and moving on its 
way. In most cases, your terminal 
will be in your hands in less 
than 24 hours. 

N eed only one terminal? 
A dozen? More? Don't waste time 
and energy calling everyone in 
the book. One phone call to 

Leasametric, of course, 
means more than terminals. We 
stock the latest acoustic 
couplers, modems, develop~ 
ment systems, communications 
and general~purpose test 
equipment ... just about any~ 
thing you might conceivably 
need. Our growing inventory 
includes over 23,000 items from 
500 of the top electronic manu~ 
facturers - including almost the 
entire HP catalog. 

Need it now? Why wait? To 

Leasametric is the fast, simple way to end your equip~ 
ment worries and start relaxing. And, rei-Hal means 
more than immediate possession. It's the one effective 

order, or for our latest rental cata~ 
log, pick up the phone and call one of the relaxing, 
nationwide numbers shown below. Or call your 
local LeasameFric office. There's one in every major city. 

Rent it and relax. 
In the West In the Central U. S. In the East 

Call 800 .. 227-0280 Call 800 .. 323 .. 2513 Call 800 .. 638 .. 4009 
In California, call (415) 574-4441 In Illinois, call (312) 595-2700 In Maryland, cal~ (301) 948-9700 

Leasam.etric 
6~ DATAMATION 

1164 Triton Drive, Foster City, CA 94404 
A Trans Union Company 
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Ohio Scientific has taken its standard C3 computer and 
married it to the new Shugart 29 Megabyte Winchester 
Drive. The result is the C3-C. This new microcomputer 
now fills the vacuum that existed for computer users 
who need more mass storage capability than floppies 
can offer - yet until now, could not justify the additional 
cost of a larger capacity hard disk computer such as 
our C3-B 74 Megabyte disk system. 

Winchester Technology 
Winchester hard disk drives offer small business and 
professional computer users the logical solution to 
mass storage problems that are beyond the capability 
offloppy disks. In addition, Winchester 
disksfeature a track seek­
time that is much better 
than floppies and because 
they spin at eight times the 
rate of floppies, Winches­
ters have a shorter latency. 
Both of these points reflect 
one remarkable speed 
advantage WinQhester disks 
have over floppies. 

Coupled to the C3 Computer 
Ohio Scientific's award win­
ning C3 computer is a classic. 
It is the only computer series 
that utilizes the three most 
popular microprocessors-
6502A, 68BOO and Z -80. This 
tremendous processor versatil­
ity enables one to utilize a seem­
ingly endless selection of quality 
programs available from Ohio 
Scientific's software library as 
well asfrom,manyindependent 
suppliers. 

And Advanced Software 
For instance, there are single user, 
multi-user and network operating 
systems. A complete turnkey small 
business package, OS-AM CAP pro­
vides accounts receivable, accounts 
payable, disbursements, cash re­
ceipts, general ledger, etc. OS-CP/M 
offers a complete FORTRAN and 
COBOL package. And there is WP-2, a 
complete word processing system. For 
information management, OS-OMS," 
features an advanced file handling system 
and program library that simplifies informa-. 
tion storage and recall and -routinely per­
forms tasks which usually req uire special 
programming on other systems. 

CDOOOGD 83ffiO[][lJliC[?Offi 
1333 S. CHILLICOTHE RD., AURORA, OHIO 44202 (216) 562-3101 OEM 

Yields the Microcomputer of the Future 
With an eye toward the future, the C3-C, like all other 
C3'swasdesigned with provisions for future generation 
16 bit microprocessors via plug-in options. There are 
ten open slots for lots of I/O and multi-user operation. 
Truly, the Ohio Scientific C3-C is a computer with a 
future. 

The new C3-C computer 
with 29 Megabyte 
Winchester Hard Disk. 

available 

$9340 with 48K static 
RAM and OS-65U 

operating system 

Easy to configure 
and service. 

______ Rack slide mounting 
______ . on all subassemblies .. 

10 open slots for 
expansion. 

Shugart SA-4008 
29 Megabyte 
Winchester Disk 
(23 Megabytes of 
formatted user space 
under OS-65U). 
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At the N.C.C.! 
96 WORKING TERMINALS! 
All controlled by that 
little box out front. 
The 96 terminals demonskate Epic Data's 
powerful data collection system presently at work 
in Factories, Libraries and Hospitals across 
North America. 

Among other applications to be demonstrated are: 
A Standalone Terminal for data collection 
in remote locations; 
A Moveable Weigh Scale Terminal for in-plant use. 

That little box out front is the Epic Data System 
Control Unit (SCU) which controls the 96 terminals 
through four multidrop lines, as well as supporting 
4 output peripherals and a host computer link. A new 
redundancy feature, providing automatic back-up 
by a second SCU, will be shown for the first time. 



---­..... ...... ..... ..... 

EPIC DATA terminals can be configured with any 
combination of these options: 

Card Reader Punched Badge Reader 
Numeric Display Alphanumeric Display 
Keyboards Magnetic Stripe Reader 
Bar Code Reader Special Interfaces 
Prompting Lights Simplex® Clock Control 
RS-232C Ports Memory Expansion 
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epic data 
ATLANTA (404) 494-6763 
CHICAGO (312) 323-9674 
HARTFORD (203) 651-8724 
HOUSTON (713) 780-3230 
LOS ANGELES (213) 693-1273 
TORONTO (416) 494-6763 
VANCOUVER (604) 273-9146 

7280 River Road 
Richmond, B.C. Canada V6X 1 X5 

VISIT 
N.C.C. 
BOOTH 
3114 



The Anadex 80 Column Printer. 

First check 
the specs. 
Then check 
the price. 

Our new 80-column dot 
matrix line printer - the. 
DP-8000 - combines high 
performance and operating 
convenience with a low price 
that's worth checking into. 

D Check Performance 
The DP-8000 features a 

precision engineered, heavy 
duty printing mechanism that 
can print the complete 
96 ASCII character set, bi­
directionally, at 84 LPM. 

D Check the Interface 

serial character synchronous 
Centronics compatible 
interface. 

The D P-8000 includes 12 
lines of internal FIFO buffer 
storage and can accept data 
continuously or in bu rsts. 
Optionally, increased buffer 
storage of 2048 characters 
can be supplied for CRT dump 
and similar applications. 

D Check Pri nter Qual ity 
Included at no extra cost, 

are two input connectors (see 
photo) that pr,ovide three basic A 9 x 7 character font 

.....-..~~""." ••• w'·.'""""'"'~"'4~~"-.. ,-·,:~.-''" .. ~,-..,"'''."...,,'"% provides vi rtually ASCII com­
patible inter­
faces: EIA 
Std. RS232C, 

half-dot resolution I.' for clean criSp print \ 
quality on the 

~~ ! original plus 
three copies. 

Precise paper 
positioning is 

for inter­
facing at up 
to 96000 
8audwith 
most mini­
computers ........... ~..;..;..........:....--..--...-----........-..----' ensu red by a 
and modems; the 20/60 ma 
current drive mode required 
by Teletype® ASR33-35 
printers; and the parallel-bit, 

sprocket-feed paper advance, 
user-programmable Top of 
Form control, and up to 8 
vertical tab positions. 

D Check Convenience 
For operating ease, the 

DP-8000 accepts paper ' 
through the rear or bottom of 
the unit, provides pro­
granlmable Skip Over Perfo­
ration control, and Out of 
Paper indication and logic 
signal. 

D Check the low Price 
The best news is the price. 

A complete DP-8000 is unit­
priced at under $1000, with 
substantial discounts in larger 
quantities. 

Once you've checked out 
the performance and price, 
we think you'll agree that the 
DP-8000 is definitely worth 
checking into. 

ANADEX, INC .• 9825 DeSoto Avenue· Chatsworth, CA 91311, U.S.A • Tel: 213/998-8010. TWX 910-494-2761 
ANADEX. LTD .• Dorna House, Guildford Road • West End, Woklng, Surrey GU24 9PW, England. Tel: Chobham (09905) 6333 • Telex: 858762 ANADEX G 
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JOHN l. KIRKLEY, EDITOR 

. ON FENCE 
BUILDING 
Say the word computer to any moderately 
aware politician and he will immediately 
make a speech about entering the new In­
formation Age. 

Scrambling off his soapbox, he'll 
form a committee, or a subcommittee, or 
perhaps a task force, and then try for a 
mention on the Walter Cronkite news. 

Although all this sounds harmless 
enough (your tax dollars at work), great 
dangers abide. Beneath the rhetoric lies 
the potential for the greatest triumph of 
the Age of the Clerk: the bureaucratizing 
of the Information Age. 

There is an old saw which, roughly 
JJaraphrased, states that war is too impor­
tant to be left to the generals. 

To paraphrase the paraphrase, in­
formation policy is too important to be 
left to the policymakers. 

Not that they aren't trying. Con­
gress, sensing the public discontent with 
big government and prodded by Proposi­
tion 13, is inching toward deregulation. 

Some notable efforts now on the 
Congressional treadmill are S611, princi­
pally sponsored by Sen. Ernest F. Hol­
lings, chairman of the Senate communi­
cations subcommi\tee, and S662 from 
Sen. Barry Goldwater. Both call for the 
gradual deregulation of competitive com­
mon carrier services. Says Hollings, 'In 
effect, this bill creates a series of halfway 
houses, each with progressively less regu­
lation, together with an orderly process 
for moving from one to another as compe­
tition develops." 

Another nod to deregulation is the 
rewrite of the Communications Act, 
spearheaded by Congressman Lionel Van 
Deerlin. 

Although we applaud these efforts, 
we feel there is little reason to be sanguine 
about major deregulation within the in­
formation industry. Or, at least, deregula­
tion that is initiated by the government. 
And here's why: 

Despite unreliable measures, we 
know there are more people employed in 
the information industries than there are 

EDITOR'S 
READOUT 

in agriculture and manufacturing. We 
know, too, that, as computer and informa­
tion technology spread, the number of in­
formation workers will swell tremendous­
ly. We know this, and so do the politicians 
and bureaucrats. 

Their instincts are to corral this 
sector for their own ends-for power, per­
sonal gain, or just to perpetuate their exis­
tence. And this means more regulation, 
more agencies, more pyramiding of com­
mitt.ees ... what Norman Macrea, depu­
ty editor of the London Economist maga­
zine, calls "public sector imperialism." 

Macrea writes, "It has ... unsur­
prisingly become clear that the public sec­
tor (civil service) imperialism is not going 
to be curbed by electing politicians who 
promise to curb it ... 'They' cannot be 
expected to curb 'them' ... public-sector 
imperialism in democratic countries is not 
going to be rolled back by electing some 
monk to dissolve his own monasteries ... " 

What will happen, argues Macrea 
optimistically, is that "The competitive 
information marketplace in the computer 
age will allow small groups of people to 
decide for themselves how much of such 
(government-provided) services they 
want instead of having damn fool com­
mittees composed of people like me trying 
to think tank such decisions for them." 

To achieve this we need more than 
half-way houses; we need fences ... 
fencesto create and preserve what John 
Diebold calls the privatization (awful 
word) of the public sector. We need to 
build substantial barriers between the 
public and private sectors and return to 
private enterprise the business of busi-
ness. 

But we cannot expect the move to 
less regulation and less bureaucracy to 
come from the regulators and the bureau­
crats. Rather, the initiative must come 
from industry and from the individual. 
We must pass the propositions that limit 
the government's spending and taxing 
powers, and instigate the movements that 
delimit government's role. We must be the 
ones who think in new ways about the role 
of society and the economy or we will sink 
deeper into the morass. We in the private 
sector must assume responsibility for the 
freedoms and the constraints fueled by 
the computer revolution. 

The efforts of Van Deerlin, Hol­
lings, and Goldwater are not to be dis­
counted. They ask a basic question-why 
regulation at all? 

But the larger question is even 
more fundamental-what is the proper 
role of government in the Information 
Age? ~ 
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rhe Highest Performance Mini. 
Full 32-bit architecture. DMA bandwidth of 

MBytes. MOS memory in 256KB mod­
les with error correction as standard. 
1emory error logging down to the chip 
~vel, if you want. Memory expansion 
) 4MBytes. Cache memory, 128 
2-bit registers, number-crunching 
~atures no 16-bit mini can match. 
.nd, all for less than a PDP-11/60. 

::ither Way, We've Got Them Beat. 

DEC DEC 
11/34 11/60 

Architecture 16-bit 16-bit 

DMA Bandwidth 2MB 6MB 

Maximum Memory 256KB 256KB 

Number of Registers 8 16 

Direct Addressing 56KB 56KB 

Writable Control Store No Yes 
(opt.) 

Shared Memory Support No No 

Pricing - Processor 
256KB, PFIAR, Systems 

$29,700 $41,900 Console, Chassis and 
Cabinet 

256KB Expansion NIA NIA Memory 

Average 
Optimizer Compile Whetstone 

Technology Time Benchmark 

3220 Global 2000 LPM 2.25 Sec.t FORTRAN VII 

VAX Block 1300 LPM . 85 Sec. 
FORTRAN IV Plus 

P-E 
3220 

32-bit 

8MB 

4MB 

128 

4MB 

Yes 
(opt.) 

Yes 
(opt.) 

$33,500 

$10,000 

Matrix 
Inversion 
Program 

The Lowest Cost 
Supermini. 
Outstanding run-time speed 

and accuracy. Fast, re­
sponsive program de­

velopment. Easy, 
cost-effective 
program conver­
sion. Check the 
comparison chart. 

SEL PRIME 
32/57 550 

32-bit 32-bit 

26MB 2.5MB 

1.87MB 2MB 

8 128 

.5MB 
32MB 
(virtual) 

Yes No 
(opt.) 

Yes No (opt.) 

$41,600 $70,000 

$12,500 $15,000 

Binary 
Search Price * 

3300 Sec.t 39 Sec.t $ 88,600 

3700 Sec . 109 Sec. $167,200 

30th 3220 and VAX configured with: 512KB, Floating Point, 10MB Disk, Dual Density Tape, OS, FORTRAN. 
Nithout cache memory option. 

Visit Perkin-Elmer at the Nee, June 4-7, in New York. 
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The software available for the Model 
3220 is exactly what you expect from 
Perkin-Elmer, a company whose reputatio 
was built on quality products. It's true 
32-bit software, tuned and proven where it 
counts: in the field. And not just for months 
For years. 

From the Inventors of the 
32 .. bit Supermini. 

When we introduced the first 32-bit 
supermini five years ago, we were known 
as Interdata. Now we are the Computer 
Systems Division of Perkin-Elmer, with OVI 

2000 successful 32-bit installations 
worldwide. 

The Model 3220 is the first member of 0 
new Series 3200 family, with more to coml 
Advanced systems and software that will 
keep Perkin-Elmer the undisputed leader. 
32-bit performance and price. 

Find out how we've got them beat any 
way you look at it. Call or write for a demo I 
stration today. Perkin-Elmer, 2 Crescent 
Place, Oceanport, NJ 07757. (800) 
631-2154, Or, in New Jersey, (201) 
229-6800. 

PER IN-ELMEr 
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You can buy financial software 
from a company that pretends to 

speal{ your language ... 

A software company can 
have computerese down 
pat, but not be fluent in 
accounting. Or vice versa. 

And a system that isn't based 
on real understanding isn't going 

to meet both your financial and data 
processing needs. 0 At McCormack & 

Dodge, things are different. We're fluent 
inboth ANSI Cobol and Generally Accepted 

Accounting Principles. Our general ledger, 
accounts payable, fixed asset, capital project 
accounting, purchasing and other software 
packages are designed by teams of both finan­
cial and data processing experts. So you get 
efficient, well-designed systems with all the 
comprehensive features and capabilities you 
need. 0 It starts with a complete determination 
of the needs of financial people ... by financial 
people. Like our CPAs, bankers and tax 
experts. Experts who are familiar with complex 
accounting requirements and understand the 
meaning of financial planning and control. They 
make sure you get the reports you need, in the 
form you need them. 0 Then our data process­
ing experts go to work to give you software 
that's flexible and easy to use. A streamlined 
system with top-down design, structured pro­
grams and efficient run times. A system that 
won't become a nightmare. 0 Our software 
packages have been audited by the "big eight" 
accounting firms~ Given top ratings in the 1978 
Datapro Users' Survey. Selected by some of the 
world's most critical financial executives. And 
installed in over 800 companies, including 
dozens of the Fortune 500.0 In fact, 7 out of 10 
companies we talk to end up doing business 
with us instead of somebody else. Because we 
understand both their financial and data proc­
essing requirements. You should talk to us, 
too. Because we speak your language. 

oryou can talk toMCCormackC1Dodge. 
Talk to us. ~ ..... MCCORMACK & DODGE CORPORATION 

•• 560 Hillside Avenue, Needham Heights, MA 02194, (617) 449-4012 

Atlanta, Chicago, Phoenix, San Diego, Washington D.C.· United Kingdom/Netherlands, RTZ Computer Services, London. Australia/New Zealand, Adaps Software Ltd., Melbourne, Sydney 
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Can you tell who is killing your response tiIile by running games 
like STARTREK, HEARTS~ or NFL STATS during prime time? 

2. Do you know when CLISrs go into a loop or when they are misused YesD NoD 

and severely impact other users? . 

3. Do you try to convince your auditorthat you can manage TSO with- YesD NoD 

out any consistent form of audit trail? 

4. Do you have a systematic way to summarize your monthly TSO YesD NoD 

usage on one page so that management can easily pinpoint pro-
blems and make trend projections? 

5. Do you know'when users are "violating'.' the installation standards YesD NoD 

and security rules in using TSO? 

6. Is your only approach to TSO management the generation of YesD NoD 

ad hoc; one of a kind, special reports? 

7. If you use IBM's SPF, do you kno,w which menus and functions YesD NoD 

your users are using? 

8. Are you' trying to manage your TSO operation by an average . YesD NoD 

response time measure only? 

9. Can you tell which users are using which commands, programs, YesD NoD 

and CLISrs, when, with what frequency, and at what level of 
resource consumption? 
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Techniques for detecting computer 
frauds and for protecting systems 
against them are lagging behind 
computer technology. 
"We're always working in a catch-up 
mode." 

Edward H. Coughran, Univ. of Califor­
nia, San Diego, said this at a Honeywell 
Computer Security and Privacy Sym­
posium in Phoenix last month. What he 
said was something of an echo-an echo of 
similar phrases spouted every time security 
peopl,e and/or auditors concerned with 
computers get together. 

Larry C. Merich, manager, Price Wa­
terhouse & Co., speaking last month at an 
all-day conference sponsored by the Los 
Angeles cha pter of the EDP Auditors Assn., 
said essentially the same thing-"we're 
(he was talking about edp auditors) always 
playing catch-up ball." 

And Robert E. Kukrall, Honeywell In­
formation Systems, put it differently· but 
said the same thing at the Honeywell sym­
posium: "The sophistication of current 
technology and the explosive growth in the 
number of systems contribute unique con­
trol and access problems. Unfortunately, 
audit and control criteria have not neces­
sarily kept pace with the technological 
growth." 

He prefaced this statement with: "The 
minicomputer explosion and the geo­
graphic distribution of networks and termi­
nal-based systems, also contribute to the 
problem of designing and implementing ef­
fective controls. Physical surveillance is\ 
difficult, if not impossible, in such an oper­
ating environment, and indicates an in­
creased need for controls built into the 
application systems." 

U. S. Sen. Abraham A. Ribicoff, (D., 
Conn.), author of the proposed Federal 
Computer Systems Protection Act which 
would make certain computer crimes 
federal offenses, sees a catch-up need in 
legislation and he thinks his bill could be it. 

Today, said Ribicoff at the Honeywell 
symposium, "prosecutors must shoehorn or 
fit their computer cases into previously ex­
isting statutes. Sometimes the shoehorn 
approach works and convictions are won. 
But other times prosecutors lose cases­
not on their merits but because of tech­
nicalities stemming from the lack of a com­
puter crime statute. Judges'have refused to 
allow certain exhibits as evidence because 
the law is unclear as to what is property in 
the computer field." 

Sen. Ribicoff said he feels chances for 
passa.ge of his bill by the Senate this year 
are "very good." He· said he thinks the 
House will pass it next year. "There are no 

large groups against it. Justice is for it. 
There is no large price tag." He said the bill 
would "fill a void. It is .the only potential 
criminal area not covered by law. It would 
fill a vacuum. It could act as a deterrent (to 
potential computer criminals)." 

Joseph T. Woodall, special agent for the 
Federal Bureau of Investigation in Los An­
geles, agreed with the last point. In a talk at 
the edp auditors' conference, he said he 
feels passage of Sen. Ribicoff's bill would 
give the FBI "legislative backing to investi­
gate all computer crimes ... it hopefully 
will be a deterrent." 

In a question and answer session at the 
Honeywell meeting, an attorney in the au­
dience asked Sen. Ribicoff why his bill 
didn't cover "crimes of a lesser nature. It 
doesn't allow for misdemeanor handling." 

Ribicoff allowed as how "you've made a 
good point, one which we should and will 
consider." Ribicoff said his committee, the 
Senate Committee on Government Affairs, 
would be holding hearings to amend the 
bill. "We know there are bugs, and we'd 
like to hear from you," he told the Hon­
eywell symposium audience. 

Some who might contribute to the hear­
ings are. worried about the bill as it now 
stands. Among them are Coughran of uc 

"There are no large groups against 
it. Justice is for it. There is no large 
price tag." 
San Diego. Among other things, Ribicoff's 
bill would make "unauthorized use of a 
computer" a criminal act. "What's unau­
thorized use?" asked Coughran. "Is it us­
ing a computer you're authorized to use to 
run your church finance committee's mail­
ing list, to tally bowling scores, or to do 
Snoopy. calendars? What does it say in 
your job description cards? Probably zero. 
Sen. Ribicoff's bill fails to distinguish be­
tween crime and sin." 

The Ribicoff bill would impose a severe 
pena.lty: 15 years or $50,000 or a fine of 
two-and-a-half times the amount of the 
fraud. 

Coughran worried about a hypothetical 
situation. "It could cover not only action 
but attempt. What if I access a Univ. of 
Wisconsin computer via Telem~t in the 
middle of another program being run and 
cause an abnormal abort. I could be eligi­
ble for 15 years in the slammer." 

"Does the poor guy (who might violate 
provisions of the Ribicoff bill as it now 
stands) really know?" wondered Dennis 
Branstad of the National Bureau of Stan­
dards at the Honeywell meeting. 

Another Honeywell speaker, Gary Rit-
'tenberry, an FBI special agent with the 
Phoenix Div., said the Bureau supports the 
Ribicoff bill officially but, iri answer to a 
direct question as to his personal opinion, 
said: "Do you want the federal government 
in that area? If you do, then you need an­
other bill but I'm not so sure that's the way 



DAVID DOBKIN- "1'11 t~ke the 
undergraduates any time." 

to go. I think the states should do it but if 
they can't. .. " 

"It's a basic jurisdictional problem," 
said William D. Holman, Fraud Div., Of­
fice of the District Attorney, San Diego, 
Calif. "It (the Ribicoff bill) creates more 
problems than it solves." The bill would 
cover any computer affecting interstate 
commerce and Holman believes "that 
could be stretched to cover a computer in 
your garage." 

He would like to see "amendments to 
existing laws." He particularly would like 
"extension of the definition of property to 
bring in intangibl~s," such as computer 
time. 

Holman talked about the "prosecutor's 
perspective" at the Honeywell symposium. 
He said a prosecutor faced with a com­
puter crime case can do one of three things: 
get sick, run away, or pretend he knows 
what he's doing and botch it. "And if you 
get one, they gravitate to you as if you were 
flypaper." 

Woodall, at the edp auditors conference, 
pointing out that one problem an investiga­
tor faces is explaining a computer crime 
case to prosecutors, urged dp people re­
porting a computer crime to "explain the 
case in layman's terminology." 

He said investigation of computer crime 
faces many obstacles, high among which is 
lenient sentences. "But I think the pen­
dulum is slowly starting to swing in 'the op­
posite direction." He cited the eight-year 
sentence imposed on Stanley Mark Rifkin, 
convicted of a $10.2 million swindle of Se­
curity Pacific National Bank, as an indica­
tion of this. 

Jay Becker Of the Los Angeles County 
District Attorney's Office (April, p. 65) 
talked about lenient sentences at the Hon­
eywell meeting. "There seems to be more 
glorifying of the (computer) criminal than 
punishing him." 

Woodall cited lack of reporting as an­
other obstacle faced by the computer crime 

SEN. ABRAHAM A. RIBICOFF-He feels 
his bill will fill a void. 

investigator. "I realize in a lot of cases 
there's a tendency to eat the loss," he told 
the edp auditors, urging them to "always 
notify the proper authorities when a com­
puter crime is uncovered." 

Sen. Ribicoff feels his bill will encourage 

"Because he was needed, the 
programmer was permitted to 
become weird." 
this. "Unfortunately, all too often the vic­
tims of big computer crimes-insurance 
companies, banks, brokers, even the feder­
al government-are so embarrassed by 
their misfortune that they do not report the 
offense to law enforcement agencies. My 
bill will serve as an incentive to encourage 
corporate victims of computer crime to re­
port their losses to authorities." 

It is one thing, Sen. Ribicoff said, "to be 
robbed at gunpoint. All of us can sympa­
thize with the victim in that kind of crime. 
But to be tricked by a crooked computer 
expert is to admit vulnerability and a weak 
set of controls." 

Many violators, he said, "originally set 
out to prove they could beat a machine. 
They turned to crime when they realized 
that in beating the computer they could 
make a lot of money." 

David Bonyun, I. P. Sharp Associates 
Ltd., Ottawa, Ontario, Canada, offered 
Honeywell symposium attendees a "game 
theory ... It's an antagonist situation and 
the computer crime perpetrator has to be 
presumed to be at least as smart as you 
are." 

He was talking about threat analysis, 
particularly the analysis of threats of 
an intentional nature. "You can impact 
exposure (to intentional threats) by in­
creasing realization costs." He defined re­
alization costs as those costs a perpetrator 
has to expend to get what he wants. He said 
these could include cash out of pocket, 
equipment, personnel, education, and time. 

JEROME LOBEL-"There's a lack of 
vulnerability awareness." 

Dana Richardson, Arthur Young & Co., 
talking to the edp auditors, also was con­
cerned with threat analysis. "Always con­
duct a threat analysis of a system you're 
going to audit," he told them. "Find out 
what can go wrong, go wrong, go wrong." 

Steve Moss of the Los Angeles office of 
the FBI, at the same meeting, worried about 
another kind of threat, that of white collar 
criminals learning from other criminals 
while in prison, He feels most of those 
caught made mistakes because they were 
amateurs at crime. "When they get out (of 
prison)," he said, "they'll have pumped 
them (the pros) dry of everything they 
know. They won't make the same mistakes 
a second time." 

Coughran at the Phoenix meeting wor­
ried about the threat of the "weird pro­
grammer. Because he was needed," he 
said, "the programmer was permitted to 
become weird. Probably the first employee 
in your organization to wear sandals to 
work was the computer programmer. The 
first employee who had a stereo set in his 
office, or who had the gall to ask for one, 
was the computer programmer. It was con­
sidered normal that he came to work at two 
o'clock in the afternoon. After all, he was 
here until the wee hours testing the new 
system and that testing could not be done 
during the day because we need the com­
puter for production on the old system. He 
had keys to everywhere since he had to 
check out the operation of the system from 
all our user locations." 

He feels that late, overbudget and over­
run development projects are "perpetuat­
ing the legacy of the weird programmer. I 
think the brightest hope lies in the increas­
ing use of data base management systems 
if the designers of those software systems 
build in the controls and audit checks, 
hopefully not as an option which can be 
easily disabled." 

Coughran expressed another concern, 
also people related. "We have a sociological 
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NEWS IN PERSPECTIVE 
time bomb ticking." He was talking about he considers the public key system "neat," ward the end of last year's session, during a 
students who get so wrapped up in data believes "its absolute security can never be Honeywell privacy and security sym-
processing that that is all they study; then proved in a rigorous manner." In fact, he posium last month. "That bill was passed 
they leave school knowing only dp. They doesn't believe there is any foolproof meth- at 11 o'clock at night on a Saturday night 
get jobs in data processing and "we have od for verifying security. "Given the choice and is hardly model legislation." He also 
careers that peak at age 30. What do they between formal models (for verifying se- called it inappropriate "to apply the same 
do next?" curity) and informal undergraduates, I'll rules to a gallstone operation and to a bal-

Jerry Lobel, manager of computer se- take the undergraduates any time. Given ance in a checkbook." 
curity and privacy for Honeywell, talked time and resources they'll break any sys- Smith also took issue with a Presidential 
about. risk analysis and what he called "a tern around today." proposal to extend the Fair Credit Report-
lack of vulnerability awareness." He con- And even as the Honeywell symposium ing Act, which now applies only to indi-
ducted a study of 250 computer users was going on, at nearby Arizona State viduals, down to entities such as businesses 
known to have been exposed to risks. Univ. in Tempe, two ASU undergraduates and other organizations. 
Names were drawn from attendees of pre- were doing just that, penetrating that He also said proposed matching guide-
vious Honeyweli security and privacy sym- school's computer system. lines were not strong and would not prevent 
posiums and were 60% Honeywell users -Edith Myers one government agency from matching its 
and 40% users of other equipment. He records against those of others. 
asked them about risk analysis. He deter- Smith said technology, not legislation, 
mined that there is a growing interest in PRIVACY should be used to protect privacy when pos-
formal risk analysis programs, but "if f-----------.....,.-------l sible. He talked about so-called junk phone 
you're going to use one you'll probably PRI"AjCV calls. "You could have a mini attached to 
have to customize for your own needs." . WII -, I your phone programmed with all the num-

Hal Becker, Advanced Computer Tech- bers of your friends which would weed out 
niques, worried about increased vulnera- GUIDELINES incoming calls from other numbers." 
bility with the move toward distribution of At the same symposium, Dr. Robert C. 
functions. "Front-ends, remote processors, Goldstein talked about the cost of comply-
data base processors, intelligent termi- Presidential proposals, costs, how ing with privacy legislation and the use of 
nals-all represent areas where penetra- it's being done and the models to deter,mine that cost. "The use of 
tion C(ln occur." He said ACT did a 'b'l' , f b ' a model," he said, "tends to lend credence 
computer user study of issues of impor- responsl I Itles 0 usmess, to the conclusions reached, and as is often 
tance to various levels of personnel. Only President Carter last month asked for leg- said of statistics, it is possible to produce 

"The people most concerned with 
security are the people least able to 
do anything about it." 
with top corporate management did se­
curity rank number one, he said. "The peo­
ple most concerned with security are the 
people least able to do anything about it." 

EG. ("Buck") Rodgers, vice president, 
worldwide marketing, IBM Corp., told the 
edp auditors, "most.of our customers have 
security sitting on the back burner." 

Becker said there are three classes of se­
curity. First and highest is government and 
that kind of security is not available in an 
off-the-shelf product. Intermediate, he 
said, is the security needed by banks and 
financial institutions and he expects that 
Will be available off the shelf in the future. 
Third listed was the kind of security avail­
able off-the-shelf today. He cited as an ex­
ample, Honeywell's Multics system 
(March 1977, p. 152). "And other manu­
facturers are looking at M ultics' func­
tionality, thinking about how to design it 
into their systems." 

Two Honeywell symposium speakers de­
scribed a public key system developed by 
W. Diffie and M. Hellman as "the neatest 
thing to come along in years." This is an 
encryption system using two keys one of 
which can decrypt only. David Sykes, Hon­
eywell, said such a system is being used in 
the monitoring of seismic tremors in the 
Soviet Union. The Soviets have the decrypt 
key to authenticate what is being sent, but 
they can't change it. 

David Dobkin, Univ. of Arizona, while 

islation designed to protect individual almost any desired result by proper manip-
privacy. ulation of the input data and assumptions." 

He proposed new restrictions on the use Different approaches to compliance will 
of medical records and records of federally result in different costs, Goldstein said. 
financed research projects. He promised to "Just as it is possible to use the model to 
submit soon a bill that would expand pri- identify low cost compliance techniques for 
vacy laws concerning banking, credit, and actual implementation, it could also be 
insurance records. used to find high cost techniques for lobby-

He said he is issuing new guidelines for 'ing purposes. For example, it will nearly 
federal agencies that use computers to de- - always be true that 'add-on' compliance 
tect fraud or abuse in their programs. He measures will cost more than ones that 
also said investigators would be required to have been designed into a system initially." 
notify the public before any new computer But models do have their place in es­
search of names was made. Disclosure of timating privacy compliancy costs, in 
names of suspects would be restricted. Goldstein's estimation. He believes they 

The President's proposed safeguards for can be put to good use to minimize cost of 
medical records would limit government 
access to the records, give individuals the 
right to see their own medical records, 
make it a crime to obtain medical record 
information under false pretenses, and es­
tablish other privacy protections for infor­
mation maintained by hospitals and other 
medical facilities. 

Proposed legislation regarding research 
records would provide a legal standard of 
confidentiality that would allow research­
ers to release information for nonresearch 
purposes only in a medical emergency or to 
prevent physical injury to an individual. It 
also would require a researcher to tell re­
search subjects that information about 
them might be used and it would provide 
criminal fines for unauthorized disclosure 
of research information. 

Robert Ellis Smith, publisher of Privacy 
Journal, compared the proposed medical 
records restrictions to the Right to Finan­
cial Privacy Act passed by Congress to-

ROBERT ELLIS SMITH-lilt's hardly model 
legislation. II 
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JACK OSBORN- "Voluntary compliance 
stands a good chance of succeeding." 

compliance. "This is a valid and potentially 
very productive use of the model. While it 
cannot be depended upon to give correct 
cost estimates for specific situations, it can 
be used to test strategy alternatives to see 
what their relative impact on costs would 
be. We can also identify the regulatory 
provisions that account for large propor­
tions of the total cost. Attention can then 
be focused either on achieving modification 
of these provisions or on developing better 
technological approaches to complying. 
with them." 

An area of potential cost which has long 
bothered private business is compliance 
with privacy laws which might affect em­
ployee records. President Carter, in his 
guidelines, left this aspect to self-policing. 
He called for a "privacy policy" to be ob­
served by industry and various levels of 
government which would allow persons to 
know what information is being collected 
about them and to see and correct their 
personal files. They would be informed 
when an adverse decision is taken based on 
personal data and would be allowed to pre­
vent improper access to their files. 

California State Senator David A. 
Roberti, at an edp auditors conference in . 
Los Angeles last month, told of a report on 
employee privacy he'd heard at a con­
ference on "Privacy in the States." "The' 
panel on employee privacy felt that the in­
creasing complexity and sensitivity of in­
formation maintained in an employee's 
personnel file poses a mounting threat to 
the employee's tight of privacy. The poten­
tial for harm to the employee has increased 
dramatically because so much personal in-' 
formation is compiled in one place." 

Jack Osborn, TRW Credit Data Div., at 
the Honeywell symposium, said he feels 
that voluntary compliance to voluntary 
standards in employee records privacy 
"stands a good chance of succeeding" in 
business and industry. He referred toa pa-
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"BUCK" RODGERS- "IBM has a very strict 
policy." 

per published last December by The Busi­
ness Roundtable, a consortium of 180 
corpora tions. 

The paper, prepared by a Roundtable 
task force, summed up these beliefs: "The 
collection, use, and dissemination of em­
ployee information should be conducted in 
an open, understandable manner, with the 
rules and reasoning behind such collection, 

"We don't use Social Security 
numbers as identification. We won't 
open our records for credit 
checks." 

- use, and dissemination being available to 
all employees and applicants. 

"That companies should establish for­
mal policies outlining the proper handling 
of employee information and communicate 
these to their employees. 

"That all employees should be permitted 
to inspect those basic personnel documents 
that directly impact their individual em­
ployment status except for those docu­
ments that have been specifically excluded 
from disclosure. 

"That a formal means should exist for 
employees to point out and request correc­
tion of errors in those records they have 
been permitted to inspect. And, the oppor­
tunity to inspect and obtain corrections of 
one's record should be clearly available and 
communicated. 

"That all releases of personal informa­
tion within and beyond the boundaries of 
the employing. organization should be 
strictly controlled by written procedures 
and closely monitored for compliance. Fur­
ther, that releases beyond the boundaries 
of the employer should be carefully cir­
cumscribed and should, in general, take 
place only with the employee's consent." 

EG. ("Buck") Rodgers, vice president, 
worldwide marketing for IBM, told the edp 

OLIVER R. SMOOT -"Privacy is up to us." 

auditors meeting that IBM has a strict pol­
icy regarding privacy in employee records. 
"We don't use Social Security numbers as 
identification. We won't open our records 
for credit checks. Employees are permitted 
immediate access to their own personnel 
files. No information is sent to outsiders 
unless the person is aware." 

Oliver R. Smoot of the Computer and 
Business Equipment Manufacturers Assn. 
(eBEMA) told the Honeywell symposium 
that "the employee issue (in privacy) is up 
to us." 

Smoot would like the term "information 
policy" to encompass privacy concerns, 
and .he sees this as advancing into word 
processing and the linking of office sub­
systems in geographically dispersed office 
operations. "What we have to do is maxi­
mize fairness and the expectations of con­
fidentiality." 

IBM'S Rodgers, at'the edp auditors con­
ference, had similar concerns and he would 
like to see that these are communicated to 
engineers. "We've got to tell the engineer­
ing organization to consider how to find a 
better way to address the end user and pro­
tect the data." 

Rodgers had numbers to offer in his pre­
dictions for office automation. "By 1981, 
half the cost to do business will be in ad­
ministration and clerical. By 1982, one half 
of all workers will be white collar. By 1985, 
20 million more will join them." 

Today, he said, blue collar workers show 
an 84% productivity rate increase for 
$42,000 in capital expenditures (yearly). 
For white collar workers, the productivity 
rate increase is 4% and the capital expendi­
tures rate is $2,000. 

"If there could be even a one percent 
increase in production (for white collar 
workers) the savings in management skills 
and time would be almost unbelievable." 

Rodgers, who likes to talk about the fu­
ture, did so at the auditors' meeting. "One 



out of five homes will have a terminal de­
vice in five years." 

And two of his feliow speakers at the 
meeting, Dana ~. Richardson, Arthur 
Young & Co., and Larry C. Merich, Price 
Waterhouse & Co., could be living proof 
that he is right. Each has his own computer 
at home: Richardson an Apple II arid Mer­
ich, a TRS 80 from Radio Shack. And they 

look forward to the day when edp auditors 
will carry around their own computers. 

"Some aggressive hardware manufac­
turer will come up with one," said Richard­
son. "We'll be able to tell clients that we'll 
bring out our own machine. And we won't 
bring it in a van. We'll carry it in a pocket." 

- Edith Myers 

A year ago, when Business Week sang a 
dirge for Honeywell's mini operation, 
heads began to nod sagely-only to be 
brought up rather shortly as HIS launched a 
media blitz to publicize what it called "the 
best kept secret in the computer business." 
Minicomputers, terminals, and mini-based 
dp products were a $250 million business 
for HIS, the company claimed. And ship­

..---~---------------L---------------___l ments for the new Level 6 minicomputer 

COMPANIES 

HONEYWELL 
DOING WELL 
IN MINIS 
What everyorie thought was a 
blunder turned out to be "the best 
kept secret in the computer 
business. " 
Honeywell Corp. figures in one of the most 
memorable, poignant tales of missed op­
portunity in the history of the .computer 
industry. 

Years ago-and very briefly-Hon­
eywell dominated the minicomputer indus-

try when, in 1966, it acquired Computer 
Control Corp. of Framingham, Mass. With 
ccc, Honeywell had it all: the most ad­
vanced mini technology, products, and 
markets. 

It lacked only vision. 
That Honeywell chose to absorb ccc's 

instrumentation skills and bury the pur­
chase within its diffuse dp group-virtually 
discarding the standalone mini market to 
the likes of little Digital Equipment" 
Corp.-soon came to look like one of the 
classic blunders of American industry, par­
ticularly in the eyes of Wall Street. 

Like stigmata, it scarred the cQmpany's 
image for a decade. And ill recent years, as 
HIS vowed to reassert itself in the low end of 
the business, the fact that it made little 
effort to penetrate the high-volume OEM 

market waS taken as further evidence of 
Honeywell's inadequacy in the mini busi­
ness. 

THANK YOU,AT&T 
Thank you for INTERPOSITIONING­
your new policy that promotes 
Bell plug - compatible systems." 

Now, uSers of your Dataspeed* 40-the 
_ world's most reliable terminals t -can 
have it all. They merely Interpose (add) 
our Bell-approved CADO System 40/IV 
data and word processor. 

Result: an extremely low-priced - but 
powerful-computer system that 
dynamicaily supports four program 
partitions and four lIO ports to allow 
data ... word ... message ... and commu­
nications processing ... simultaneously! 

N ow you can access word processing 
text and database information - under 
a single program-in one Bell-compati­
ble system. 

And CADO's bisynchronous communi­
cations emulators include IBM 2770, 
2780,3780,3741, 3270,Wiltek and BIS-

COM. Asynchronous protOCols include 
TWX, Telex and 8Al. 

Whether you need one system or one 
hundred ... stand-alone or distributed, 
floppy or cartridge disk ... write CADO 
right now. Discover Bell and 
CADO-tbe best of both worlds! 

Thank you, A.T. & T. 

*Registered Trademark of AT&T Co. 

tYou can rent your terminals directly 
from the Bell System ... just put them on 
your phone bill! Full Bell maintenance 
included, of course. For more about 
Interpositioning and Dataspeed 40, call 
your local Bell Representative. 
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In an ironic twist of history, minis 
have become the major growth area 
for Honeywell. 

were expected to double in 1978. 
With 1978 results in, it's apparent that 

the growth of minicomputer and mini­
based terminal sales are having "a major 
impact on the company. Sales of Level 6 
mini systems are an estimated $100 million 
after their first full year of production. And 
total sales of minis and mini-based termi­
nal systems contributed an estimated $190 
million-nearly 15% of Honeywell's dp 
revenues and one third of the company's 
total income from computer sales. 

Honeywell's dp business, Honeywell In­
formation Systems" (HIS), reported reve­
nues from computer sales,rentals and 
services of $1.29 billion (about 37% of 
Honeywell's total sales of $3.5 billion). An 
additional $990 million -of dp sales were 

CAD a SYSTEMS CORPORATION 
2730 Monterey Street 
Tprrance, CA 90503 
Telephone (213) 320-9660 
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For Renl Now 
Rental Electronics rents all kinds of 
Amplifiers, Analyzers, Calibrators, Counters, 
Couplers, Generators, Meters, Micro- ' 
computer Development Systems, Modula­
tors, Oscillators, Oscilloscopes, Power 
Supplies, Printers, Probes, Recorders, 
Synthesizers, Terminals, Test Sets ... 
and much more. 

Rental Electronics rents equipment 
from ADDS, Ailtech, Associated Research, 
Beehive, Biomatiol'), Boonton, Brush, 
Dana, Data I/O, Digitec, Doric, Dra'netz, Elgar, 
Esterline-Angus, Fluke,GenRad, Halcyon, 
Hewlett-Packard, Honeywell, Hughes, Intel, 
Keithly, Krohn-Hite, Lambda, Lear , 
Siegler, Marconi, Monsanto, Narda, Nicolet, 
Northeast, Power Design, Programmed 
Power, Singer, Sorenson, Tally, Techni-Rite, 
Tektronix, Tenney, Texas Instruments, 
Wavetek: .. and many more. 

Rental Electronics, Inc. Rental Centers 
In the U.S.: Anaheim, CA (714) 879-0561 • 
Mountain View, CA (415) 968-8845. 
Northridge, CA (213) 993-7368 • Ft. 
Lauderdale, FL (305) 771-3500. Orlando, 
FL (305) 351-3015 • Des Plaines, :IL 
(312) 827-6670. Burlington; MA(617) 
273-2770 or (800) 225-1008. Gaithersburg, 
MD (301) 948-0620. Greensboro, NC 
(800) 638-4040. Oakland, NJ (201) 
337-3788 or (800) 452-9763 • Rochester, 
NY (800) 631-8920 • Cleveland, OH ' 
(800) 323-8964. Dallas, TX (214) 661-8082. 
Houston, TX (800) 492-9021 • Seattle, 
WA (206) 641-6444 • In Canada: Vancouver, 
BC (604) 278-8458. Rexdale, Ontario 
(416)675-7513. Montreal, Quebec (514) 
681-9246. 

._-------I Call one of our rental centers today 1 
for immediate action. Or return this I coupon to Rental Electronics. Inc.. I 
19347 Londelius St.. Northridge. 

I CA91324. I 
o Send me your Rental Catalog. 1 0 Send me your Equipment Sales I 

Catalog -I may be interested in 

I buying some of your "previously I' 
owned" eqLiipment. 

I 0 I have an immediate need for the I 
following rental equipment: 

I I 
I Please have someone from your I 

nearest Inventory Center phone 

I meat I 
Name __________________ __ 

I Title 1 
I 

Company 1 
Add,~~~ ___________ ~=_---

I Mail I 
City ____________ I\\ 

I State/Zip 1 
I ~ooe I 
I ~@U1lfr@~ I 
I ~~~tf~6«:$i U[fil~o I 
I ~~m 1 

GSA # GS·Q4S-21963 Neg, <1:11979 Rental Electronics, Inc, -------_. 
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NEWS IN PERSPECTIVE 

STEPHEN G. JERRITTS~"~ .. strengths 
that even IBM doesn't have." 

JAMES R. POMPA-He used children's 
building blocks to get a point across. 

generated by Cii-HB, the Frerich computer . terns; we have a strong position in medium 
company in which Honeywell owns a 47% systems~andthe emergence and con­
interest. The combined HIS and Cii-:-HB dp gruence of minis and mainframes gives us 
revenues rose 31 %, from $1.6 billion in strengths that even IBM doesn't have." ler-
1977 to $2. I.billion in l~n8. Honeywell's ritts, who directs HIS'S domestic computer 

. net income from HIS and Cii-HB rose 39%, operations from his Waltham, Mass., head­
from' $145 million'to $201 miliion, and the quarters, argues that the potential inherent 
company entered Fiscal '79 with its largest in the ccc acquisition was understandably 
backlog ever., enough soon dwarfed by the challenge of 

"The outlook is bright, particularly in' the GE-Honeywell merger of 1970. Even in 
termirials, minicomputers and distributed hindsight, he said, the bias is justified. The 
processing applications areas," said chief GE merger brought about a marriage of tal­
executive officer Edson Spencer in the an- ents-products from GE, marketing skills 
nuai report. In an ironic twist of history, from Honeywell.:.--.that had a locus in the 
minis have become ,the major growth area large systems. 
for Honeywell. HIS, sources report that \ lerritts took over the USIS Group in Wal­
Honeywell's internal five-year forecast- thamin early 1977, amid considerable con­
its so called Strategic Review-predicts fusion. An 18-yearlBM veteran-formerly 
1982 income from miriis and mini-based IBM operations area manager for the Pa­
terminal systems will be fully 40% of the cific, Canada, and Latin America-lei"­
corporation's dprevenue. ritts left IBM searching for more indepen-

,Clearly HIS has 'something to, boast ,dence. Moving to France, he became a 
about in minicomputers. Clearly, too, the consultant for Bull-GE, and eventually 
company's momentum and growing mar-' (after the inerger of French and Honeywell 
ket share in the field has been greatly un- interests had formed Cii-Honeywell Bull) 
derestimated,' until recently-so much so a division general manager and member of 
that its reemergence in the mini mar- ; the management committee. 
ketplacehas about It the air of a resurrec- After nearly six years in France, HIS 
tion. ' ',asked him to take over its troubled U.K. 

Honeywell executives no longer try tei, market, where Scottish manufacturing 
bluster past questions about the ccc plants were bleeding revenue and sales op­
debacle. "There may have been-and cer- eration was in disarray. After guiding the 
tainly were-missed oppOrtunities in minis U.K. business through a successful three­
for Honeywell, because of its emphasis on year turnaround, lerritts-by now an es­
large systems," shrugged U.S. Information tablished troubleshooter-was called back 
System Groupvp Stephen lerritts. "Yes, to Minneapolis to direct Honeywell's cor­
we could have had a stronger position to- porate product management operatio'ns for 
day had we concentrated on the ccc information systems. A month after he ar­
acquisition. But I think as the industry and rived, USIS Group vp Lee Sheehan died 
the market has evolved, the way it was suddenly in the midst of a major group re­
played has been very good for us. organization and lerritts was tapped to re-

"We have a strong position in large sys- place him. 



How Renlal 
Electro.nics helpsJlou avoid 

terlDlnal obsolescence .. 
' ..... , .. '::,.: .:.'~~ , . 

As soon as you take delivery on a new £ ' Rental Electronics can provide you printers and 
printer or data terminal these days, it . terminals in whatever quantity with whatever 
seems the next generation is already financial arrangements make best sense for you. 
being announced. Chances are, it _ Rent, lease, or lease/purchase One to 1,000 ... for 
has capabilities that begin to make 30 days to three years or more. You tell us. Our 
your "new" equipment obsolete. _ rental/lease plans can be written with or without 
Now, thanks to Rental Electron- _ maintenance andwith other special features 
ics, you can have your terminals tailored to your 
and highest technology, too. eeds. 

Renting electronic equipment If you're inter-
instead of buying gives yoLi imme- ested in moreinfor-
diate delivery of state-of~the-art mation on renting 
products with no capital invest- printersorterminals 
ment. And since our rental prices from Rental Elec-
are so 10w,You can easily tronics, call· one of 
afford to upgrade to the latest our local rental 
in printers and terminals as new centers today. 
technology arrives. They're listed opposite. 

Rental Electronics means the Our on-line computers at 
highest quality equipment, too. every location let us give 
Choose your terminal or printer you price and availability 
from our multi-million dollar selection of leading information instantly, while 
industry brands. you're still on the phone. In the meantime, check 

Above all, renting means flexibility. That's why someof.our featured rental offers below. 

Printers and Data Terminals 
Here is a sampling of the printers and data terminals 
available from Rental Electronics. Call or write today 
?-bout your specific needs. 

TI Model 820 Keyboard Send­
Receive Data Terminal/Printer 
Printer operates at 150 cps on 9 x 7 
wire matrix assembly printhead. Full 
ASCII Keyboard (ANSI-compatible) with . 
N-key roll over. Operates in Asynchronous, USASCII, 
RS232C interfaces and is compatible with Bell 103, 113, 
202 and 212 units. Selectable baud rafes of 110 to 9600. 

Hewlett-Packard 2621A/P Terminals 
Enhanced 9 x 15 dot character cell, full 
128-character ASCII character set in 24 
80-character lines. Two pages of con­
tinuously scrolling memory. RS2'32C 
and Bell103A compatible. 110 to 9600 
baud. 2621/P includes built-in printer 

operating at 120 cps. 

Tally T-2000 Hush-Tone Line Printer 
Acoustically designed enclosure. 
Operates at 125 (Model 2100) and 200 
lines/minute (Model 2200) with standard 
64 character USASCII. Line spacing 
switch selectable, 6 or 8 per inch. 

ADDS Regent 200 Terminal 24 lines 
x 80 characters, 25th "status" line shows 
operating mode. 128 character 
ASCII. RS232C/CCIT V.24 communi­

cations interface operating 
75 to 19.2 BPS, switch selectable. 

Buffered transmission, auxiliary ports. 

Beehive Micro B 1A Terminal 128 ASCII 
character set; switch selectable scroll/ 
non-scroll mode; X-Yaddressing; 
24 x 80 display format; single key 
memory lock; fully buffered communi­
cations to auxiliary peripheral device. 

Lear Siegler ADM-3A Data Entry Display 
Terminal 12" diagonal, 24-line screen. 
64 ASCII charaCters. Full or half duplex 

operating modes, switch selectable, 
'""' .... ~:- baud rates from 75 to 19,200. RS232C 

interface, 20mA current loop. 

~®[jl)U'@~ rn~~~[(@.mJD~~D D[flj~o 
An aNlE!F\lCaL company ". ' 

••• ~ ~Df1gerreni breed. 
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NEWS IN PERSPECTIVE 
The year before, 1976, Honeywell had 

brought the first of its new Level 6 mini­
computer line into the market-the prod­
uct of more than two years of joint 
development between HIS control system 
engineers, representing the company's big 
internal minicomputer market, and a small 
system development team. The synergy in 
the design effort reflected Sheehan's desire 
for a "technology engine," adaptable for 
terminal and control systems, and upward 
compatible for distributed systems config­
urations. Yet, the minicomputer opera­
tion-like the whole domestic group-was 
caught in the middle of a transition. When 

Sheehan died, James Pompa, whom 
Sheehan had selected to head up the 
small/medium information systems group, 
was still in Washington running the HIS 

A "technology engine" for terminal 
and control systems and upward 
compatible for distributed systems 
configurations. 

federal systems operation. 
Sheehan's reorganization plan was on 

paper in broad generalizations when he 
died-but he had. been in the process of 

reassigning responsibilities, territories and 
people; instituting a brand new manage­
ment structure with centralized market­
ing-and the detailed intent of the plan 
was lost. "It was like walking into a maze 
without a map," recalled Jerritts. "Oh yes, 
I had an organization chart. And that's 
about all." 

Jerritts' first year in Waltham was 
largely occupied with fleshing out and im..: 
plementing the new domestic organization 
stru~ture. In Billerica, Mass., the nearby 
headquclrters of the small/medium group, 
pompa-a veteran GE marketing manager 
who had come to HIS with the merger­

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ began~gctagriponh~organ~atio~to 
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reassess the direction and potential of the 
Level (i minicomputer effort. ' 

The Level 6 mini, designed around a 
6-megabite asynch megabus, was designed 
for an oem market, as well as to be the 
keystone of the HIS data network and dis­
tributed systems environment. Now, for 
the oem market, jerritts and Pompa had 
second thoughts. 

"The initial approach was to aim it at 
the classic oem," recalled Jerritts, "but we 
eventually veered totally away from that, 
dramatically so, in our product and design 
approach as well as 'in our marketing ap­
proa~h." By mid-l 977 , they had decided 
that they wanted it to be a multifunction 
machine that also would be modular­
"not only in hardware, but also in software, 
in the various elements of the software: 
the execution, the communications capa­
bilities, data entry capabilities. We would 
add them modularly and overlay them on 
your basic operating system. 

"We took a page out of our mainframe 
business," he said, "something those in the 
mini business as mini manufacturers would 
not do; ,or have not done very effectively. 
We said, ~Right! The mini we're going to 
sell to a customer, he'll never have to throw 
away! He can upgrade the thing-just as 
you can, upgrade mainframes. On site. 
From whatever level he enters at; to the top 
of whatever level our product line he 
reaches ..... " 

"As another page out of our mainframe 
experience, we decided that it isn't really 
effective to do that unless your operating 
systems are compatible along your fuilline. 
Now, this is not an easy thing to strate­
gically articulate and-with 'the constraint 
on future models, that they be field-up­
gradable from models announced earlier­
it was a very difficult thing to put into prac­
tice. But we have done that! And it has 
been a hell 'of an excitin'g (period) since 
mid-'77, whefl. we made that 180-degree 
change." 

A reconsideration of the oem arena was 
key to the software redesign of the Level 6, 
explains minisystems chief Jim POIl1pa. Be­
sides the obvious difficulties of trying to cut 
into a market in which the major oem users 
were already deeply committed to their 
suppliers, Pompa saw the whole oem busi-



Minutes ago these bills were in the computer. 
m 

I fr mn 
The Pitney Bowes high-speed Computer Output Mailing 
System takes over where your computer leaves off. It per­
forms an entire range of forms-processing, inserting and 
mailing steps in one non-stop sequence, completely elimi­
nating the stop-and-go pace that has previously hampered 
computer-to-mail operations. 

You simply thread your continuous forms web into one 
end of the system, press a start button and get ready-to­
mail envelopes at the other end. Bursting, folding, trimming, 
slitting and imprinting operations are all performed at web­
fast speeds without a single manual interruption. 

Systems can be custom-assembled to meet virtually 
any application. They can be equipped with multiple insert-

t t 'II b 
l1l'i 

I 
ing stations, electronic scanning, document verification, 
group feeding and selective collating. And thanks to the 
postal service presort discount and the system's zip code 
sorting options, you can save 2<); on every invoice or state­
ment you mail first class. In short, everything you need to 
add real zip to transactional mailings. , 

For complete facts and figures, write to Pitney Bowes, 
2146 Pacific Street, Stamford, CT 06904. Or call toll free 
anytime 800-243-5000 (in Conn. 1-800-882-5577). Over 
600 sales and service points throughout the U.S. and 
Canada. Postage Meters, Mailing Systems, Copiers, Label­
ing and Price Marking Systems. 

• pili B ~ Itney owes 
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Instant 
noise' control 
for machine 
enclosures. 
Soundcoat's Embossed Foam 
Damping sheet provides a 
"one step" solution to the 
problem of sheet metal 
machinery housing noises. 

The damping sheet is bonded 
to the inside of the enclosure 
wall to eliminate vibration 
while the foam surface 
absorbs noise generated by 
the machine itself. 

For technical information and 
specifications, write for 
Bulletin 704 ;The Soundcoat 
Compan'y, 175 Pearl Street, 
Brooklyn, N.Y. 11201. 
Tel. (212) 858-4100. 
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NEWS IN PERSPECTIVE 
ness-manufacturers who used minis to 
supply logic for larger machine units-
being overtaken by the microcomputers, 
the computers on the board. The oem's who 
are still buying.high volume from the mini 
vendors, he decided, are doing so largely 
because it's so expensive to retool and re-
design for microcomputer system. Among 
newcomers, at the design level, boards are 
in. 

"If he's smart enough to put a whole sys-
tem together," said Pompa, "then he's 

. smart enough to put power on a board that 
will provide his control functions. The tra-
ditional minicomputer oem business has 
given way to the system builder-at least 
in the design stage." It's a distinction not 
yet stressed among industry analysts, he 
explained, but the oem is quite literally an 
equipment manufacturer, one who uses a 
mini as a control component in a larger 
piece of equipment. The growth market is 
the system builder, the marketing system 
house, those who add value almost wholly 
in their software. 

Truly modular software-an expand-
able operating system-would be Hon-
eywell's lure for the system builders. 
Pompa, with a laugh, describes the day he 
brought several boxes of children's build-
ing blocks into' the office to get the idea 
across to his designers. "The man wants to 
control a lumber mill's warehouse (a blue 
block is added to a base) ... later he 
wants to automate the pulp mill (yellow 
block) . ... " 

Between February and May of last year, 
Honeywell capped two more years of R&D 

in minicomputers by introducing what in 
effect was a family of six new Level 6 mini-
computers. With the exception of the low-
end Model 23-which takes a modified bus 
structure-the entire line is hardware 
compatible and field upgradable. And the 
full line is completely software compatible. 
"Compatibility is something everyone 
talks about," said Jerritts, "but look 
closely-do they really have it? There's a 
lot of empty talk .... " 

"But this is where we are-with the evo-
lution of the market and with this product 
orientation-and we're moving into a 
number of different markets." 

A priority market, of course, is Hon-
eywell's own mainframe base of users. 
"Our base is very important here," said 
Jerritts. "Currently it provides something 
like 40% of our minicomputer sales." And, 
despite other growth markets, he said he 
believes the base will continue to contrib-
ute abou~ that percentage of mini revenues. 
"Of course we see the whole spectrum: peo-
pIe who are using if for dedicated applica-
tions, tying them together in networks, 
tying them together with mainframes, or 
going the full distributed environment 
route. The latter is obviously coming on 
more slowly; there's much more network-
ing today than true distributed systems 
networking. " 

Outside the HIS base-among IBM· and 
other mainframe users-there is another 
major market for Level 6, said Jerritts. 
"We have designed Level 6 to communi-
cate with other mainframes as well as our 
own .... This, obviously, is going to de-
velop a little more slowly," he smiled, "but 
we currently have dedicated salesmen 
throughout our field offices who are focus-
ing entirely out of our base. And we antici-
pate that to be a major market." 

Somewhere between the oem's and 
the system builders are Honeywell's 
internal markets. 

The third market is among the system 
builders. "We have a completely separate 
mini sales and marketing group which sells 
to system builders-to the whole gamut-
but we really have very few of what you 
would call true oem's, the people who make 
up a lot of the business for DEC and DG." As 
examples of the new breed of system 
builders, he noted Brunswick, a leading 
supplier of bowling center equipment, 
which is 'buying small minis upon which it 
will configur~ its Integrated Retail Bowling 
Information System (I RBIS) package for 
bowling centers; and General Computer 
Corp. of Macedonia, Ohio, which has de-
vel oped , an elaborate transaction-based 
system for drugstores to track inventory, 
patient histories, print labels and state-
ments, and keep the variety of records now 
required by drug regulations. 

Somewhere between the oem's and the 
system builders are Honeywell's internal 
markets. Its Avionics Div. has ruggedized 
the Level 6, and the unit has already been 
incorporated in the Honeywell page print-
ing system, as front-end network pro-
cessors for Level 66 and 68 mainframes, 
and it is being incorporated in a redesign of 
the INCOMATE factory data collection ter-
minals, among others. Honeywell's various 
control system divisions-process control, 
avionics, test instruments, defense systems, 
commercial, protection services, and the 
traffic management center-are all re-
designing or have redesigned major sys-
tems around the now-standard Level 6 
minis.) 

"We're not marketing the Level 6 to the 
first-time business user who wants to buy 
one," said Jerritts. "Our salesmen get no 
commission on those sales. We're going for 
the Fortune 500 multiunit end users. I'm 
not sure that a company like Honeywell-
or a company like IBM, for that matter-
knows how to make money selling minis to 
the first-time end user one by one. And we 
have a feeling that this market is probably 
going to be covered quite effectively, per-
haps more effectively, by regional-and in 
some cases, national-organizations which 
are leaner and doing one thing only: selling 
minis to first-time end users .... particu-
larly if they have something to offer in the 
way of unique applications to an industry." 



~O~CJ~CJU\!lOO~ "~A~~[D)~AW" ~lOll~U\!lG ~V~llEM 
Perfect originals and greater productivity from ... the right plotting 
point ... the right plotting ink ... the right plotting surface! 
Rapidograph liquid-ink plotting points in four standard styles are designed to meet virtually 
any plotting, requirement. Also, customized Rapidograph points to meet even the most 
demanding plotting requirements. Other special components of the "Rapidraw" 
Plotting System: inks matched to a perfect system, and "Rapidraw" film . 
developed especially for ink. 0 We have over a decade of experience custom­
tailoring plotting points to perform exact requirements for a broad range of 
specialized applications. This technology is a natural development from 
a quarter of a century devoted to developing and manufacturing the 
world's leading technical pens and drawing inks. 0 Send the 
coupon below for a copy of our Raprdograph Plotter Points 
brochure, or for information on plotter points for your 
specific equipment. 
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THE RIGHT 
CHOICE! 

u~t.:..;=Ji ~~ 
~,;~::-~\. 

88 DATAMATION 

If your next 
job Involves a turn-key 

computer based project for the 
Middle East, then call us: Cornterm offers a wide . 

range of computer terminals specifically designed to handle 
Arabic or Farsi data, thus freeing your systems development group from 

the many problems Inherent In the processing of data In Arabic and FarsI. 
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NEWS IN PERSPECTIVE 
Last year, Honeywell announced new \------------------! sentatives. 

overseas production facilities for the Level TECHNOLOGY The committee "went out of business" 
6 in Angers, France; in Newhouse, Scot- last Dec. 31, at which time the secrecy lid 

land; and in Nis, Japan, under license to rm"O', ,',',' n,' ~,.,' n, ~,,"llrt\,':'. n. , surrounding its investigations into the as-
NEe. In October, HIS reported a joint ven- lb!Jl.1~U U~L6 sassi nations of both John Kennedy and 
ture to manufacture minis in Yugoslavia Martin Luther King was lifted. Its final 
for the Eastern European market; and (J~ Q@~cc:? report, due out late last month, includes the 
Honeywell's French associate, Cii-HB, is mBw8tfta~u;~ findings of the photographic panel which 
currently negotiating with the Chinese to were, Andrews said, "that the Warren 
license production of the Level 6 and Level New technology is finding a wide Committee was essentially correct and 
64 in China. In 1978, HIS invested $30 mil- range of uses, from assassination there there was no photographic evidence 
lion more in mini and terminal R&D (and to support a conspiracy theory." 
Cii-HB, $15 million more), and launched studies to religion. Andrews said his committee worked 
major projects to refurbish the Mas- The assassination of President John F. through three contractors: usc, Los Alamos 
sachusetts minicomputer production facili- Kennedy probably was the most pho- Scientific Laboratory, and Aerospace 
ties. tographed crime in history. Corp. Because he had served both Los Al-

It was only last March that Jerritts fi- "There were at least 50 photographers in amos and Aerospace as a consultant while 
nally canceled Honeywell's ultra-large the area at the time," said Dr. Harry C. he was at usc, he coordinated the work of 
computer development program in Phoe- Andrews, vice president and director of ad- the three. All three used Com tal digital im­
nix-sinking the Model 66/85, the pro- vanced plans and programs, Comtal Corp., age exploitation stations but had differing 
spective flagship of the HIS large systems Pasadena, Calif. amounts of computer power and storage 
group, and writing off a major long-term Andrews has had a lot of exposure to the capacity. 
investment. It was a decision, said a corpo- results of the work of those photographers. The panel selected 400 frames of film to 
rate spokesman, that to many within Hon- Before joining Comtal last Jan. 1, he was be digitized from the 2,000 available of the 
eywell; "seemed to symbolize the end of director of image processing at the Univ. Kennedy assassination. This resulted in 25 
big-computer dominance and the new- of Southern California and, while in that magnetic tapes of digitized images. An-
found balance between minis and large sys- job, he served on a panel of photographic drews has one set of copies of the 25 tapes 
terns that is Honeywell's real strength." experts for the Select Committee on As- and a second is in the custody of the Na-

- V.M. sassinations for the U. S. House of Repre- tional Archives. 

Audiotronics Model DC-946 Data Display 

" 1 
I 

I 
I 
I 
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This popular Audiotronics data display is one of 
our 48 standard models. We have sold thousands 
of them to giants in the industry. Maybe it's perfect 
for your requirements. If not, talk to us about your 
specifications. We're dedicated to innovative 
product design, quality production standards and 
complete customer satisfaction. Whatever you 
need, we have the experience and talent to 
design it, or improve it. Contact us today. 

Model DC-946 features: 
• modular construction 
.5" cathode ray tube (12.7 cm) 
• solid state 
o DC operation-12V dc inputs 
o choice of signal inputs: 

/-'----

TTL (standard) 
Composite video (plug-in module) 

o standard 15,750 KHz horizontal scan 
frequency 
o 650 lines resolution 

/Li 0ib~~J~~~0~~~~,g~:~ 
530 FIFTH AVENUE N,W NEW BRIGHTON. MN. 55112· (612)633-3131 
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NEWS IN PERSPECTIVE 
Andrews said digital image processing 

can be compared to filmless photography. 
He said putting images into digital form 
affords better manipulation and enhance­
ment, making data inherent in an image 
more visible because electronic sensors 
make for a larger dynamic range than can 
be had with sensors responsive to photos on 
film. 

photos, Andrews said, the panel zeroed in 
on those photographs that people he called 
"assassination buffs" had used in support 
of conspiracy theories. 

"What we did could not have been 
done 15 years ago. The technology 
wasn't there. 

He said the Comtal image exploitation 
stations are essentially digital computers 
but better for their purpose because "digi­
tal computers are too slow. We get a refresh 
rate of 10 megabytes per second." 

"What we did could not have been done 
,15 years ago, at the time of the assassina­
tion. The technology wasn't there." 

In analyzing the Kennedy assassination 
Among the frames analyzed by the 

panel were those from the 8mm film made 

PUT AN END TO 
POWER-RELATED 
COMPUTER PROBLEMS 
New ISOREG™ Computer Power Module isolates 
computer from voltage spikes, regulates voltages 
within tight limits, and provides ride-through . 
energy during millisecond power outages. 

Voltage irregularities raise havoc 
with computers. Voltage transients and 
insufficient or excessive voltage levels 
can wipe out stored data, destroy cir­
cuit elements and issue phantom com­
mands that introduce "hash" into your 
data stream ... and often cause equip­
ment shut-down and even severe ' 
damage. 

You can now ensure clean, stable 
power for your computer ... with the new 
ISOREGT Computer Power Module. 
In ,a single device ISO REG ™ combines 
the capabilities of super-isolation trans­
formers and static voltage regulators. 

ISOREG ™ regulates voltages' within 
a tight ±V2% even when line voltages 
deviatefrom nominal by +15% to 
-25%. And when input voltages go as 
high as 200% of nominal, the output 
voltage remains within 2% of its nor­
mal level. Even a 1000 Volt spike on 
the power line is eliminated so that it 
is not even perceived by the computer. 

Because of its inherent reserve en­
ergy, an ISOREG™ Module can "ride 
through" a fractional cycle power out­
age without the output voltage 
collapsing. 

ISOREG ™ Modules are protected by 
circuit breakers against short circuits. 
Some ISOREG™ Modules supply two 
different output voltages; others serve 
as step.:down transformers as well. 

'Installation is simple; most models 
just plug into the 
nearest power 
outlet. 

For Free Brochure contact ~~ .. ©O' . ~~@J.TM. TOe, A Division of Frequency Technology, Inc., 
P.O. Box 486, 410 Great Road, Littleton, MA 01460. 
Telephone (617) 486-3539 
TWX 710-347-6974 TOC LTTN 
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by Abraham Zapruder which were the 
basis for a Life magazine article. One of 
these frames was alleged by "assassination 
buffs" to show a man in a bush with a rifle, 
Andrews said. Digital manipulation and 
image enhancement showed what might 
have looked like a rifle to have been a twig 
on a tree behind the bush .. 

A photo of the Dallas police chief hold­
ing up a gun supposed to have been Lee 
Harvey Oswald's was saidby some "buffs" 
to be a picture of a different gun. Digital 
analysis showed nothing to prove it was not 
the same gun, Andrews said. 

Another photo analyzed was a picture 
taken of Oswald in his backyard prior to 
the assassination, holding the gun. At the 
time of his arrest, Oswald claimed this was 
a composite picture-his face on another 
body. Analysis aided by computer dis­
proved this, or at least came up with noth­
ing to indicate it was a composite . 
. Pictures of the window of the Texas 

School book depository from which Os­
wald fired were believed by some to show 
other people in the window. Analysis didn't 
turn up any. And a picture of man some 
thought was holding a gun simply turned 
out to. be a picture of a man in a black 
raincoat. 

Andrews, while he found his work with 
the House committee "interesting," does 
not see this kind bf use of digital image 
enhancement as among its more exciting 
uses. He sees as more exciting such uses as 
that by Jet Propulsion Laboratories to 
"clean up images from their spacecraft." 

He sees "great potential" for the process 
in'the printing industry particularly be­
cause of its ability to present on a display 
screen exactly what a printed page will 
look like without going through chemical, 
mechanical, or phot%ptical procedures. 
And when it is displayed, he said, a user 
can correct, define; intensify, or reduce any 
primary color, and change tone values over 
all or any part of the image. 

Andrews said IBM, which he called "the 
largest in-house publisher in the world;" is 
a big Com tal customer for its publishing 
operation. 

He said Comtals also are being used in 
Landsat stations to enhance images in real 
time. "Oem systems integrators for ground 
stations are big customers." In Francethe 
company is selling units for use in com­
puter-aided tomography. 

And back with the enhancement of pho­
tographs, law enforcement use is increas-

. ing. Andrews said the Law Enforcement 
Assistance Administration has funded im­
age enhancement use in law enforcement 
through Aerospace Corp. 

A Los Angeles company called Graphic 
Evidence enlisted Andrews' services to en­
hance some photos used in a football injury 
lawsuit. Bob Selzer of Graphic Evidence 
said the case ended with a hung jury and 
will be retried in 1980. He said acceptance 
by courts of such evidence is growing and 
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Chances are, the data cartridge in your system is ours. Even though 
it may not say so. That's because most of the world's top manufacturers of 
systems like yours specify our 3M Data Cartridges .. ' 

Why? Becaus.e we build more quality performance features into our 
cartridges than anyone else. Features that computer builders know will bring 
out the best in their equipment. Like -crmetal base. plate that helps maintain 
constant tape spe~d and tension because it's unaffected by changing 
environmental conditions. 

Which means accurate playback of data even when it's recorded 
on one machine and played back on another.. . , 

You see, systems manufacturers know a good cartridge when they 
see it. And we think you will too. Even if our name's not on it. 

Check with your systems manufacturer when you need additional 
supplies. Or simply call 800-328-1300 for more ipformatibn.(In Minnesota, call 
collect: 612~736-9625.) Or write: Data Products, 223~5E, 3M Company, 
St. Paul, MN 55101. 
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NEWS IN PERSPECTIVE 
"as word gets out to more and more attor­
neys ... " 

Finally, it's religion. A team of volunteer 
scientists is using jpl image enhancement 
facilities to enhance new photographs of 
the Shroud of Turin, a piece of linen some­
how imprinted. with the faint image of a 
man and believed by many to be the burial 
cloth of Jesus. The enhanced photos will be 
used to look for details which are subtle 
and may be obscured somewhat by burns, 
water stains, and creases in the cloth. 

The scientific team, which includes uni­
versity, government and industry scien­
tists, hopes to publish its findings in a book 
by October 1980. 

-E.M. 

COMMUNICATIONS 

TELETYPE'S 
PRICING 
SCHEMES 
Aggressive marketing efforts 
include a review of its traditional 
ways of doing business. 
Teletype Corp., subsidiary of AT&T'S West­
ern Electric, has forever dominated the 
teleterminal marketplace. Yet, until fairly 
recently, inertia as much as ingenuity has 
secured its status. However, today, con­
fronted by a wolfpack of hungry competi­
tors, Teletype-seen by many as Bell's 
vanguard in the world of ACS and data 
communications-is learning how to fight 
for market share. 

And necessarily so because Teletype's 
"captive" Bell market is protected by an 
ever more fragile barrier. Four months ago, 
AT&T itself announced a new high-speed 
terminal, the Teleprinter 1000, a 1,200cps 
serial printer available on tariff lease from 
the 23 Bell operating companies. Beyond 
the bubble memory and assorted bells and 
whistles, what was eye-catching about the 
announcement was that the Teleprinter 
1000 was a customized version of the LA 

120 DEcwriter III, manufactured by Digital 
Equipment Corp., Teletype's leading com­
petitor in the hard-copy terminal market. 

Although some of the independent oper­
ating companies have previously marketed 
DEcwriters and GE Terminets, the AT&T 

announcement marked a major step in 
Bell's internal development. "It is the first 
data product which is the result of a stud­
ied and stated customer need," explained 
AT&T product administrator Jay Burke. It 
was the result of a full marketing cycle­
"a first at Bell," said Burke-in which 
AT&T market researchers explored cus­
tomer needs, defined a market and the 
product to fill it, then went Qut with specs to 

JAMES D. ULASZEK-Just a competitive 
situation in which Teletype didn't win. 

find the product that could best be adapted 
to fill customer Qeed. 

"It's aggressive marketing," said Burke 
of the new Bell System philosophy, "and it 
just so happens that they came up with a 

DANIEL M. PRINTZ- "Think of what we've 
done." 

general trade product" as most appropriate 
to meet the market need. Yet, that AT&T 

should have to look beyond Teletype for a 
high-speed interactive terminal is itself sig­
nificant. And, of course, that AT&T should 

415 Hz Power for 3033, 3032, 
370-168, 470V5-6-7. 

These PROCESSORS 
require 415Hz power! If 
you have one on order, 
call us for a delivery 
schedule on our award­
winning, solid state, 
415Hz frequency 
converters. 

Save ENERGYand 
MON EY. These are the 
most EFFICIENT 415Hz 
power sources available. 
They have the LOWEST 
life cycle cost. And 
they're easily paralleled 
at no extra cost. 

We also make trend­
setting UPS and Power 
Line Disturbance ' 
Monitors. Contact us 
TODAY! 
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WE'RE THE WORLD'S LARGEST 
INDEPENDENT 

PRINTER MANUFACTURER. 
WE HAVE MANY ANSWERS. 

TECHNOLOGIES. 
We offer Band, Matrix, Thermal, Drum, 

and now, Daisy Wheel. 

SPECIAL 
APPLICATIONS. 

Tell us about your special requirements. 
We didn't become the printer experts 
by sidestepping our customer needs. 

NEEDMORE 
AN.SWERS? 

SPEED. 
Our answers range from 45 CPS 

- up to 1800 LPM 

VOLUME. 
Our range of technologies 
and speeds will meet most 

requirements. 

PRINT QUALITY. 
The answer is consistent top quality in 

each technology ranging from letter quality 
on our Daisy Wheel to multiple copy on our 

Impact printers. 

Call or write us today, so we can talk. 

North American Sales HQ: 6219 DeSoto Ave., Woodland Hills, Ca. 91365. Telephone: (213) 887-8451 Telex: 67-4734 
European Sales HQ: Darmstaedter Landstrasse 199, Frankfurt, W. Germany. Telephone: 681-034, Telex: 841-416344. 
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Enjoy true APL programming on the 
low-cost APL/DTCTMcomputer 

If you program in APL, our APLlDTCTMsystem 
is designed especially for you. It makes APL more 
economical to run than ever before, mating the 
power of APL's precise, concentrated expressions 
with the speed and low cost of an advanced Z80· 
based microcomputer. 
A better solution than time-sharing 

The APLlDTC brings you the convenience of 
distributed processing without the hassles of time- , 
sharing. If you now have to wait for access to an 
in·house mainframe, an APL/DTC for your own desk 
or department can eliminate that wait, too. 

With 24k bytes of usable APL workspace and 
630k bytes of on·line floppy disk storage, an APLI 
DTC is well·eQuipped to handle a wide variety of 
your laboratory, statistical, educational, and business 
computing needs. 
Full·featured APl power for a fraction of a main· 
frame's price 

APLlDTC gives you much of the power of APL 
run on a mainframe, for only $6495 (plus tax and 
freight). The APL used in the APLlDTC is complete 
with system variables, workspace and copy object 
libraries on disk, and shared variable handling. Exe­
cute and format functions are implemented, system 
commands can be dynamically executed, and the 
system allows arrays of up to 8 dimensions. 

Further, there is one auxiliary processor for 
interfacing liD ports, and another providing an in­
dexed file system. Canonical representation and 
function fix are implemented. 
Options tailor APlIDTC precisely to your tasks 

If you need a larger workspace, you can have 
up to 36k bytes of active area, significantly expand­
ing the problem size the machine can solve. 

Another option gives you data communications 
capability. For machine-to-machine interchanges, 
an auxiliary processor allows defined APL functions 
to control data communication with other computer 
systems. A built-in modem is included with this 
option. 

If you need high-resolution graphics capability, 
your APL/DTC can be equipped with a 256 x 240 
raster scan graphics display. With this option, an 
auxiliary processor can draw straight lines between 
any two addressable display points on the CRT. 

Other hardware choices include a variety of 
printer options, expansion to 4 disk drives, and an 
ultra-modern desk to integrate your APL/DTC into 
one free-standing unit. 
We have ready·to·run APl applications software for 
you, too 

You can choose from a selection of potent 
applications workspaces we've developed to help 
get the APLlDTC solving your problems Quickly. 
If you currently use the APL':'PLUS@ file system, 

you can use your existing programs with our simu­
lated APL':'PLUS® file system. Or you can set up 
file systems on the APLIDTC™with our ISAM file 
program (keyed Indexed Sequential Access Method). 

Other applications software includesan Inventory 
Control system, General Ledger package, Financial 
Analysis workspace, Text Editor, Word Processor, 
Check Management system, Cash Flow Analysis pro­
gram, Inventory Modeling, and a Statistical Analysis 
package. 
local maintenance in major cities 

We haven't forgotten the importance of main­
tenance, either. Should your APLlDTC machine 
ever need repairs, local service is available in select­
ed major metropolitan areas throughout the United 
States. 
Solve problems with your own machine 

If you use APL, find out more about the APLlDTC's 
ability to simplify your problem-solving today. If 
you teach APL, the APLlDTC is a practical, respon­
sive, inexpensive. device for hands-on class use. 
If you use APL for complex statistical analyses, 
laboratory research, or business applications, the 
APL/DTC is your opportunity to cut loose from 
the inconveniences of time-sharing systems and 
move up to your. own computer. Even if you now 
use APL on an in-house mainframe system shared 
with other departments, the APL/DTC can improve 
staff productivity by giving you a machine dedicated 
solely to your needs. 
Find out more today 

Investigate the APL/DTC for yourself right now. 
Write or call for free information without obligation 
today. The sooner you act, the Quicker the APLlDTC 
can be working for you. 

APL Operators in the APLIDTCTM 

o Arithmetic: 

+-xt*f)°lrL! 
• Boolean & Relational: 

Vl\~"'--<S=~>;t 

• Selection & Structural: 

/\[;]t-l-Pt<P 

o General: 

€l?.lT!V.21f' 

~APL':'PLUS is a registered trademark of Scientific Time Sharing Corp. 

VJi~ VANGUARd. SY§1s~s~1.~ 
YJ~ CORPORATIONs.nA~;~~;~~;~~~!! 
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NEWS IN PERSPECTIVE 
have a marketing team capable of such in­
dependence is indicative of Ma Bell's ag­
gressiveness. 

"It's just another case of a competitive 
situation; one in which we didn't win," 
smiled Teletype market planning manager 
Jim Ulaszek. "AT&T had a requirement 
that we could not fill. We have products as 
fast, in' the Model 40 line, but they're line 
printers and not interactive. They asked us 
what our plans were and our plans did not 
meet their objective fully, so they went out­
side." . 

The story of the Teleprinter 1000 is sym­
bolic, at least, of the sort of predictable dis­
locations and confusions that many expect 
to see as the Bell System attempts to fire up 
its competitive boilers. And, given AT&T'S 

"It's just another case of a 
competitive situation, one in which 
we didn't win." 

new emphasis on data communications as 
the market of potential, Teletype seems to 
rest on a natural fault line within the sys­
tem: committed to perhaps conflicting obli­
gations, serving several masters, gingerly 

. balancing multiple roles. . 
"They're a company and we're a com­

pany," shrugged Burke at AT&T. "They 
have their marketing force and we have our 
marketing force. In many cases, we're 
competitors-at least as far as lease versus 
sell bids." Teletype supplies the Bell oper­
ating companies with terminals for tariff 
lease, but it also sells outright to oem's, 
some end users, and many independent dis­
tributors who aggressively both sell and 
lease to end users. "Well, we don't want to 
compete with them," said Ulaszek, ob"7 
viously uncomfortable responding to 
Burke's quote. "We supply a lot of our 
product to them and they are our owners, 
so it's obviously not a normal competitive 
situation, but I guess we can't help some 
competitive overlap." 

. According to financial analysts who 
closely follow AT&T, the extent and nature 
of that "overlap" is still a matter of "con­
siderable dissension" among the manage­
ment of the OTC'S, the independent Bell 
Operating Telephone Companies. And two 
new sales initiatives at Teletype are likely 
to highlight the conflict of interests. Just as 
the OTC'S are strengthening their market­
ing forces, Teletype is reorganizing itself to 
take a more aggressive posture in the mar­
ket. One element of that reorganization, 
Teletype's decision to field its own end-user 
sales force to specialize in horizontal indus­
try sales, is seen by some OTC managers as 
"an end run around the operating com­
panies," said one analyst. Teletype, how­
ever, has given assurances that it will be a 
complementary marketing effort. 

Moreover, a second arena of potential 
conflict, sure to upset OTC 'management, 
involves Teletype's discount policy for sell­
ing terminals to the independent reseller / 
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DEC has some com-. 
plicated rules for 
expanding their Sys­
tem 20 capacity . 
. Ampex lets you break 
the rules and save 
thousands of dollars. 

All you do is 
stand an Ampex 
ARM-20 cabinet 
alongside your main­
frame.· Put as much as 
512K words in the 
cabinet, and keep 
right ·on adding cab­
inets Until·you reach 
the system maximum 
of4 megawords. Ex- AMPEX MEMORY FOR DEC SYSTEM 20 parision increments· .. .. . . . .• 
are 1281\ ·words', and there are no rules or limits. 
, You'll save'thousands of dollars, too. Ampex prices are typically about 40 per-

, cent under DEC's for the· , 
same amount of added . 
memory. 

There's no engineer­
ing work for you to do. 

Ampex ARM-20 memory 
units plug right into your 

DECsystern, and Ampex 
ARM-20 memory is faster, 
more reliable and easier to 

maintain. (If you're skeptical 
about that claim, you can write a 

conditional P. O. that calls for . 
Ampex to take the memory back 

if your own tests don't pro",e our 
performance promise.) 

Jess Clark will cheerfully show you how to save a 
bundle by breaking the rules. Call him at 213/640-0150, 
and tell him you're tired of trying to unscramble the 
MB-MA-MOS hassle. Or write to him at Ampex Memory 
Products Division, 200 North Nash Street, EI Segundo, 
California 90245. 

AMPEX MAKES IT EASt 
. . . See tile complete line oiA~pex products ill Booth 22Q8 at Nce . . 
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lessors who directly, and usually very suc­
cessfully, compete against local Bell com­
p~mies. 

Teletype, like Bell itself, is a creature of 
politics as much as corporate economics. 
Teletype terminals midwifed the birth of 
the computer industry around the world. 
Into the late Sixties, Teletype controlled 
90% of the teleprinter market until it was 
ambushed by competitors who used the 
new electronic technology to offer products 

, that challenged Teletype's electromechani­
cal units. In the face of attack, Teletype 
plodded along in an almost lethargic 
trance, still producing hundreds of thou­
sands of its classic 33 ,KSR'S, but seemingly 
unable or unwilling to adapt to the new 
technology. 

Despite the enormous technical re­
sources of the Bell System, AT&T corporate 
apathy, policy, and politics doomed Tele­
~ype to an outmoded technology just as 
data processing exploded as the new mar­
ket of potential. The 1971 sale of the Tele­
type-based TWIX system to Western Union 
was made with the agreement that the Bell 
System would not market a new teleprinter 
that operated at _ speeds of less. than 300 
words a minute for five years, until April 1, 
1976-effectively barring new Teletype 
products from the conversational terminal 
market during a crucial growth period. 

Analysts estimate that between the mid-

Sixties and the mid-Seventies, Teletype 
revenues actually dropped in real dollars. 
In the last five years, however, Teletype 
sales are estimated to have doubled from 
$150 million to more than $300 million. 

Teletype operates under still another 
major restriction, one that further high­
lights its delicate relationship with the Bell 

Justice Dept. 's latest attempt to 
challerige the Bell monopoly might 
substantially change TeletyPe's 
position. 

~Te's. In 1956, AT&T signed a consent de­
cree with Eisenhower's Justice Dept. to set­
tle an antitrust suit. Under the terms of the 
decree, the oTe's were to be permitted to 
offer only regulated communication ser­
vices-but Western Electric, Bell's man­
ufacturing arm, and Teletype, a WE 
subsidiary, were left free to sell any prod-:­
ucts manufactured for use within the Bell 
System on the open market. 

Theoretically, the "communications" 
restriction is binding only upon the Bell op­
erating companies, upon Teletype products 
tariffed through the Bell companies-;-not 
necessarily on all Teletypeproducts, so long 
as those products were somehow used in­
ternally by Bell. In fact, however, the pri­
orities in the relationship betweeri Teletype 

and the oTe's have dictated that all Tele­
type products claim' soleiy a communica­
tions function. In the era of the micro­
processor, however, even the FCC has 
implicitly acknowledged that the distinc­
tion between communication and process­
ing devices has become an issue for the 
court of Solomon. Nevertheless, given the 
ambiguity of the law, major court battles 
have been necessary before Teletype was 
allowed to market its Dataspeed 40 and 
4500,series products, and resistance from 
independent vendors will undoubtedly ac­
company new introductions of sophisti­
cated terminal systems. 

The ,Justice Dept.'s latest attempt to 
challenge the Bell monopoly, four years old 
and expected to go to trial next year, might 
substantially change Teletype's position­
but either the FCC, with Computer Inquiry 
II, or Congress, with its overhaul of 
the Communications Act of 1934; could 
change the ground rules first. Any change, 
so long a:s it finally clarified Teletype's' 
mandate, would probably be welco]i1e ~t 
Teletype's Skokie, Ill., headquarters (al­
though the unlikely possibility of total de­
regulation of the 9TC terminal market 
might raise goose bumps). The ant~trusi' 
division at Justice seeks to divest AT&T of 
both Western Electric (including Teletype) 
and Bell's highly profitable Long Lines Di­
vision. With so much change, outside as, 

Extend y()ur system capabilitie~with 

({}(u] rr §oftW(Vlrr~ IPu-od lUcts 
INTERTEST 

"Saves human 
resources" 

-OAT APRO Software Survey-

'The most powerful 
CICS testing tool 

available. 

GUARDIAN 
The first Secu rity 

System designed for 

on-line commun­
ication systems. 

Complimentary copy of the 
CICS Reference Handbook (O!lll§lUl~ftD!lllg Sen/Uces 
and the TeleSystems Journal 
to CICS users. 

Specializing in DB/DC systems 
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acs/vs 
REFERENU 

HANDBOOK 

Write or call for current course schedule 

F or information on any of our 
products or services, call toll free -

800,-526-0272 
or In N.J. 488-7770 

65 Route4 East, River Edge,.NJ 07661 
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NEWS IN ·PERSPECTIVE 
well as inside the company, Teletype may 
be at a historic crossroads. 

Intermilly, Teletype is going through 
what mostriiariagementemployees call 
"revolutionary" changes; effectively trans­
forming itself from a technologically-driv­
en firm, the near monopolistic rriindset of 
the past, into a more competitive market­
ing-oriented vendor, defining its product 
line by user needs. Te1etype went through a 
massive technological transformation in 
the early Seventies, from electromechanics 
to electronics, from the classic 33 KSR to 
the Model 40, Teletype's first crt, and the 
I!1odel43 in 1976. Then, in 1977, AT &1- sent 

in a heavy-hitter, former IBM executive 1. 
Roger Moody, late of Archie McGill's staff 
at Bell, to become executive vice president 
and build up some marketing muscle in 
what had become the industry's flabby 
giant. Moody has had enormous impact on 
Teletype's insular world: importing "out­
siders," promoting aggressive marketing 
people inside, publicly scorning Teletype's 
traditional "not-invented-here" syndrome. 

"Teletype has always been something 
other than an aggressive supplier of prod­
ucts in a competitive market," admitted 
Ulaszek, "but if you really want to be a 
businessman, you want to be all of those 

Euro JIFJIP 79 
London 25-28 September 1979 

The European Conference on Applied Information Technology 

A FOUR J?A Y CONFERENCE AND MAJOR EXHIBITION 
Isaac Auerbach 

Edsgar Diikstra 

Fo1l9wirigthe success of the 1978 IFIP congress in Toronto, Euro IFIP '79 
Will be Europe's most comprehensive computer conference. 

More than 100 presentations from key experts and world renowned 
authorities. Some of the speakers are pictured above. 

The conference will examine research and development, practical experiences 
and current problems in information technology. 

1000 senior computer scientists and information systems users are expected 
to participate. 

Plan on being there. 
Send for your conference broch~re now. 

~uro IFIP 79, Box 46, 
geveland Road, Uxbridge, 
Middlesex, England UB8 2DD 
Telephone: Uxbridge 31118, England 
Telex: 261173 
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things." Under the influence of Moody's 
new executive cadre, he added, "in the next 
year, you can expect to see organizational, 
attitudinal, even stylistic changes-even in 
the way our executives· think about doing 
business. Market driven? What does mar­
ket driven inean? People are beginning to 
talk about it ... " 

"Think of what we've done," said Dan 
Printz, Teletype's new sales manager for 
commercial markets. "in 1973, we got into 
the crt business. That's our own crt design 
on that machine. We got into the MOS 

business. We, in effect, got into the elec­
tronic controller business ... the electronic 
keyboard business. And there are com­
panies, if you look out there, who make 
whole businesses just getting into anyone 
of those segments .... We were getting into 
them all at once." Like Ulaszek, Printz is a 
Teletype veteran, a key figure in Teletype's 
product development effort, a man who 
fought to introduce marketing concepts 
into Teletype in the early Seventies. 

Before his sales appointment in April, 
Printz directed the Teletype product devel­
opment team that came up with the com­
pany's new modular terminal system, 4500 
Series, a family of smart systems that is 

Until the introduction of the mod~1 
43 in 1976, Teletype had virtually 
no discount program. 

only now being shipped in quantity. In its 
earliest configuration, the 4500 will be 
used in a direct challenge to IBM, cutting 
into the still-bloated market for IBM'S 

again-popular 3270 data entry terminal. 
Although now charged with carrying the 
4500 into the market, Printz is still busy 
"planning future enhancements, selecting 
the communications functions" for the new 
product line-guided, of course, by "our 
data processing versus communications is­
sue." 

One of his initial tasks, stepping into the 
sales arena, said Printz, will be a thorough 
review of Teletype's pricing scheme. "I 
would say that all of our traditional ways of 
doing business will be under review," he 
explained, "but one of the first will be pric­
ing. We've already started to look at it 
in different ways." One possibility under 
"serious discussion" is that Teletype may 
begin to offer the sort of sliding volume 
discounts to independent reseller /lessors 
that competitive terminal vendors have 
used to successfully boost shipment rates 
(if not always profits). 

It's a sensitive area in which any change 
could have significant ramifications 
throughout the Bell System as the OTC'S 

move into the data communications mar­
ket. It was· Teletype which originally 
spawned the independent reseller /lessors; 
a whole middleman industry developed just 
to offer the marketing skills and flexibility 



that neither the ~Te's nor Teletype was 
willing to offer. But in the last decade, this 
subindustry has grown to become a crucial 
distribution channel for the whole terminal 
industry. There, are now perhaps 100 
firms-local, regional, and national-in 
this field; experienced, aggressive market­
ing companies, skilled enough in the art of 
mixing competitive products and vendor 
discounts to bid successfully against indi­
vidual terminal vendors, their own sup­
pliers. Many, particularly the local and 
regional firms, offer support and mainte­
nance of the sort that large companies find 
difficult to match. 

Sliding volume discounts-higher dis­
counts for higher volume dealers-have 
been for some the key to enormous success 
in the market. But for all, notably Texas 
Instruments, it has been an incredible 
headache that has seen manufacturers' 
end-user salesmen repeatedly outbid by 
their own distributors. Teletype has always 
stayed aloof from the fray; until the intro­
duction of the Model 43 in 1976, Teletype 
had virtually no discount program. With 
Teletype's 43 announcement, Teletype of­
fered a flat 30% discount to non-end-users, 
and later upgraded that to a flat 40% dis­
count. 

Teletype's recognition of the operating 
companies' ineffectiveness in the terminal 
market is undoubtedly a major factor in 
another Teletype sales initiative: the deci­
sion to set up a small independent end-user 
sales force within Teletype itself. Although 
Teletype's new vice president for end user 
sales, Michael Levokove, argues that his 
salesmen will not try to compete with local 
Bell marketing, analysts who follow AT&T 
report that there is "considerable dissen­
sion" among the operating company man­
agers about "what many see as an end run 
around the oTe's." 

"Our major thrust is to provide addi­
tional support for Bell's new effort in data 
communications," explained Levokove. 
Although Teletype sells versus Bell leasing, 
he pointed out, Teletype also benefits from 
Bell success in marketing Teletype termi­
nals. "Our first objective is to help Bell op­
erating companies tariff these units-if, as 
things go down, the prospect wants to pur­
chase, we'll begin making independent of­
fers." Local marketing control' is conceded 
to the OTe, he said: "Our people won't call 
on a prospect without the concurrence of 
the local Bell account executives." 

The realities of the marketplace-only 
20% of the market is purchase-oriented, 
said Levokove; 80% of the market is rental 
or lease-may well soften any real conflict, 
and everyone in the industry seems to agree 
that Bell terminal marketing needs help. 
Nevertheless, Levokove's small sales 
force-now only 15 persons, all industry­
targeted but due to double this year-is 
seen by many as perhaps the beginning of 
something new and important at Teletype. 

- Vin McLellan 

PROMISE 
OF THE 
FUTURE 
Senator says Communications Act 
of 1934 must be revamped to meet 
the potential promise of a 
technology-dominated futu reo 

Everybody in the communications industry 
likes to talk about the years 1934 and 
1984-the. one year representing an anti­
quated regulatory benchmark, and the 
other marking the potential promise of a 
technology-dominated future. But no one 
in the communications community seems 
to agree on how to reconcile the past with 
the present to get to that future. 

To Sen. Ernest F. Hollings, the starting 
point toward a solution is to revamp the 
original 1934 Communications Act which 
set up AT&T as the entrenched industry mo­
nopolist. That simple bygone solution, Hol­
lings believes, clearly won't work anymore. 
"In communications terms, 1934 was 
1,000 years ago," he insists. 

At the Data Communications Interface 
'79 conference and exposition in' Chicago 

last month, the South Carolina Democrat 
put in an expected plug for a Senate version 
of a bill to rewrite the 1934 act. Speaking 
about the general need for such Congres­
sional action, he explained that "legislation 
is necessary if we are to enable telecom­
munications policy to catch up with today's 
realities and tomorrow's potential." 

"We must recognize," he stressed, "that 
the natural monopoly world of 1934 is no 
longer natural. In the future, telecom­
munications will be more ubiquitous, more 
important, more diverse. The inflexible 
regulatory mandates of the 1934 act," he 
said, "are incapable of generating and en­
couraging the diversity and the innovation 
that will be needed." 

While Congress hopes to set up the ap­
propriate policy framework for the future, 
it's still not clear who will be motivating 
this communications market diversity and 
innovation-the user or the vendor. Sev­
eral other speakers picked up on this issue 
at the Interface '79 conference which the' 
sponsors said attracted a turnout of some 
12,000. 

Discussing the various extended network 
services in the works for the '80s, data com­
munications consultant Ralph Berglund of 
Berglund & Smith Consultants explored 
the trend toward intelligent networks. 
These intelligent nets, more broadly known 
as information systems networks, Berglund 
feels, "are going· to be the vehicle for the 

The "full-time" 
terminal system 
If your data communications terminal is only on the Job when com­
municating with the host computer system, you may be paying for a 
lot of wasted hours during the day. 

Trendata Model 4000 series printing terminals and compatible 
peripheral products satisfy a variety of off-line applications as 
well as on-line. With Trendata, Systems you can select the 
terminal model to meet your specific data communication 
needs. Then, use It "full time" with the addition of a flexible 
disk, tape cassette recorder, paper tape reader /punchor 
tab card peripheral. 

.. Whether on-line or off-line, Trendata Model 4000 
Series Terminal Systems offer maximum effiiciEmCy •. ···•·.··· 'X 
and.greater flexibility. 

For more information, write or call: 
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Input to improve data handling output, from Peripheral Dynamics Incorporated 

At your service- off line 
diagnostic test equipment. 
Off line diagnostic test equipment 
is now available for all automatic 
and manual fed readers. 

The Model OlCRT 1011 is used 
for equipment with parallel out­
puts. The Model 60, EAI Interface 
Monitor and Breakout Panel, pro­
duced by International Oata Sci­
ences, Inc., can be used for units 
with data communications inter­
face. 

The Model OlCRT 1011 plugs 
into the output connectors; Model 

. 60 plugs into the EAI connector of 
the card reader. Both can be used to 
identify the status of all functions. 
CIRCLE 174 ON READER CARD 

New multiform reader 
is a sure bet. 

Here is a unique reader for use in 
the wagering market: it can process 
two completely different sized bet­
ting tickets. Tickets can be different 
widths and/or different lengths. 
Once read, they are returned to the' 
operator. The mechanism can be 
fitted with the conventional mark 
sense head or with POI's new broad 
spectrum sense head-whichever 
the application requires. 

It's no gamble when you put POI 
engineering to work for you. If you 
have a special forms input problem, 
give us a call. We'll wager we al· . 
ready have a solution. 
CIRCLE 176 ON READER CARD 

Stop and see us at Booth 4226-28 at 
the 1979 NCC Show. We'll have all 
the equipment mentioned above­
and more-on display! 
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Now, something for everyOEM: 
POI's expanded product line can answer 

your forms data input questions. 
If forms data input applications 
have been plaguing your system's 
development, here is the answer. 
POI now has a full range of data 
collection equipment available to 
satisfy the most exacting OEM re­
quirements. If your system requires 
the reading of punched cards, mark 
sense cards, badges, and special 
forms, consider these capabilities: 
• Automatic Card Readers-up to 

1000 cards per minute. 
• Manual Fed Readers-recipro­

cating and straight through. 
• Punched hole and/or mark sense 

read capability models. 
• Card/Badge Readers. 
• Type 3 or Type 5 Badge Readers. 
• All-Weather Badge Readers for 

hazardous locations. 
• Data Communication Interfaces 

for all equipment. 

Read capacities? What's your 
pleasure? POI units can read any­
thing ranging from the classic data 
processing environment to mark 
sense reading with no restrictions 
on the marking instrument (see ad­
jacent story). We even have an out­
doors, all-weather reader designed 
for hazardous environments that is 
unaffected by dirt on the user's 
badge-it only reads the badge! 

let this complete line give you a 
new range of solutions for those 
hard-to·handle problems. Our equip­
ment has a justly deserved reputa­
tion for quality and performance­
and they're priced to open up new 
markets for you. 
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New broad spectrum sense head 
moves to head of the reading class. 

POI is proud to announce a new, 
b'road spectrum sense head which 
has almost unlimited applications. 
For the first time, felt tip markers, 
ball point pens, pencils, just about 
any normallY'carried writing instru­
ment, can be used for data input 

marking. POI's broad spectrum 
sense head can read 'em all! 

Promote yourself into new mar­
kets with this unique device. It's 
just one more example of POlnno­
vation. 
CIRCLE 175 ON READER CARD 

Peripheral Dynamics Incorporated 
Sales & Marketing Offices. Whitpain Campus 

1730 Walton Road • Blue Bell, PA 19422 
Telephone (215) 277-8484· TWX 510-660-8028 



NEWS IN PERSPECTIVE 
information systems revolution of the '80s." 

The move to distributed data processIng, 
according to Berglund, will feed this intel­
ligent network impetus. And that's mainly 
because users will need to integrate their 
ever-increasing proliferation of distributed 
systems. This integration of communica­
tions through intelligent networking, he ex­
plains, will be essential in order to provide 
for intercommunication for general busi­
ness operations, and to enable a user to tap 
superior dp power and data bases. This in­
tegration approach will be crucial in 
providing a company with timcly opera­
tional reporting and direction. 

At another Interface '79 session, 

Complexity is getting to the point 
where it could sink us all. 

Howard Anderson, president of a Boston 
consulting company called The Yankee 
Group, also pitched the user's need for in­
telligent devices and services. Today, de­
clared Anderson, "the battle in data 
communications is basically over who will 
provide the intelligence." And all the data 
communications and dp vendors as well as 
the communications carriers are vying to 
supply that intelligence through various 
network services and products such as ter­
minals, digital PBX'S, controllers, main­
frames and front-ends. 

While users may recognize this need for 

ROBOTS used by exhibitors to attract crowds seemed to succeed during Interface '79, 
held April 9-12 in Chicago. 

tions. . 
These tools and devices, he said, will be 

"useful in the personal as well as business 
environments." One "challenge" for tech­
nologists, he added, will lie in creating 
appropriate programming systems. Com­
puter circuit fabrication is another chal-

lenging chore for the future. By mid-1980, 
Easton said he foresees a new generation of 
semiconductors coming out of the space 
shuttle computer technology efforts. 

Another speaker at that futuristic ses­
sion, Ray Sanders, president of Tran Tcle­
communications Corp., sounded the call 

intclligence in thek telecommunications ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
setups, it's really the vendors who capital­
ize on it as well as other data communica­
tions market trends. "The user out there· 
today," Anderson said, "does little more' 
than respond to vendor proposals. The user 
is really doing precious little innovating." 

And the vendors, according to Ander­
son, aren't blazing innovation inroads ei­
ther. "The vendor solutions," Anderson 
contends, "are almost always hardware­
driven and frankly," he quipped, "they 
usually don't work." Anderson summed up 
by chasti zing vendors for "creating highly 
overpriced solutions to basically trivial 
problems." And users are buying the ven­
dor line, he charged, because they "rarely, 
if ever, do their homework in a systematic 
and logical manner." 
. Anderson's pessimistic view of the pres­
ent data' communications user scene was 
counterpointed in a more optimistic session 
which took a look at what's down the road 
for the user and the industry in the next 10 
years. Exploring potential future devclop­
ments, Terry Easton of Technology Mar­
keting Analysis Corp. speculated that the 
marriage of electronic information pro­
cessing with communications will result in 
"very consumer-oriented" products for the 
future. Citing calculators and the new lan­
guage translators as current examples of 
this growing consumer trend, Easton pre­
dicted that "over the next decade, the con­
sumer market will drive the business 
market" in computers and communica-

The "flexible" 
terminal system 
If your data comrnunications terminal lacks flexibility when It comes to data 
storage . .• Trendata has'the answer. ' . 

Combine a Trendata Model'SOO Flexible, Disk System with a Trendata 
Model4000Aor Trendwriter Terminal and you have over 240,000 character 
data storage capacity. 

Trendata's ModelSOO isa communications data recording and sto 
unit utilizing IBM compatible flexible diskettes; With features like English 
language commands, alphabetical and s~quential sort,and full record 
capability,the ModelSOO adds flexibility to your system plus ease of 
operation. 

The SOO also provides communications capability to 
and from a remote computer or another Model SOO 
Disk System. For more information write or call: 
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for "simplification." The computer-com­
munications environment is growing in­
creasingly complex and will become even 
more so in the future as large numbers of 
diverse devices start "talking" to each 
other. 

As more and more terminals become 
linked together, Sanders said, there will be 
a need for rules, to simplify operations. 

These "system simplification issues," he 
emphasized, have to be resolved before the 
envisioned network and device usage can 
evolve. One way to reduce complexity is to 
peel away some of the layers of commu­
nications network protocols. "Complex­
ity," he warned, "is getting to the point 
where it could sink us all." 

- Linda Flato Runyan 

SOFTWARE 

VAWEIN 
SOFTWARE 
Financial Accounting· Standards 
Board says not all software 
construction is research and 
development. 
It took them three years but members of 
the Association of Data Processing Service 
Organizations (ADAPSO) Certified Public 
Accounting Committee is claiming a ma­
jor victory in rulings on accounting pro­
cedures for what they call "software 
construction. " 

The battle started quietly in late 1974 
when the Financial Accounting Standards 
Board issued Statement No.2 dealing with 
treatment of research and development ex­
penses and, later, Interpretation No.6, re­
lating computer software to the statement. 

INTERFACE '79 drew sparse crowds to McCormick Place in Chicago where sponsors 
estimated a turnout of about 12,000. 

With the statement, the standards board 
ruled that outlays on research and develop­
ment should· be charged off as incurred, 
rather than deferred, and charged off only 
as income materialized from selling the re­
sulting products. The interpretation de­
tailed when software costs are deemed part 

Pascal Compiler 

for Data General Computers 
• Written in Pascal. 
• Generates Nova@ Code. 
• Over twice as fast as Fortran IV. 
• Includes all Source Code. 
• Available for RDOS, AOS, and DOS. 
• $975 for RDOS version on mag tape. 

[R([fi]DITIl~(!~~" DIITl~D COMPUTER ENGINEERING 
P.o. Box 220, Columbia, Maryland 21045, (301) 730-2575 
® Nova is a trademark of Data General Corp. 
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[kerk] ANTI·BACKLASH 
ASSEMBLIES 

Kerk ZB series Anti-Backlash lead Screws offer effective 
linear actuators for design operations requiring the utmost 
In positional accuracy and repeatablility at minimum cost. 
The ZB series units, through their unique transfer of loads, 
offer exceptional torque consistency and repeatability when 
traversing In either direction. The units are thus ideally 
suited for BI-Dlrectional Matrix Printers, X-V Tables, etc. 
Write or call for details. 

r.::::i:)k MOTION 
~ PRODUCTS INC. 

51 Lake St., Nashua, N.H. 03060 Tel. (603) 883-2627 
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of R&D. 
James· Porter, vice president, finance/ 

administration, software products group, 
Informatics, and chairman of an ADAPSO 
committee that got a new opinion from the 
FASB, said his cOmmittee received a ·letter 
from FASB that stated that Statement No.2 
"did not intend to classify all software con­
struction as research and .development. 
Each situation is a matter which should be 
determined between the company and its 
auditor." . 

He said the FASB would "announce this" 
via a status report to some 40,000 members 
of the auditing profession. 

In a letter toADAPSO, the FASB~S J.T. Ball 
said the board's Statement No.2 and In­
terpretation No.6 "are not intended to 
require that all computer softwareproduc­
tion costs are research and development 
costs, as defined in paragraph 8 of State­
ment No.2." 

Ball's letter further stated that "a deter­
mination that software production costs 
are not research and development does not 
necessarily mean that those costs would be 
inventoriable or deferrable to future opera­
tions. Those decisions can only be made in 
light of all the facts and circumstances sur­
rounding the particular situation." 

So now it's all between software com­
panies and their auditors, 

Porter urged software companies to re-
viewthe FASB letter with their auditors. "Watch your step, Whitfield. You're beginning to sound competent." 
Hefi~b~amero~~nedwhlilie~ ________ ~~ ____________ ~ ________ ~ 

problems created with Statement No. 2 
and Interpretation No.6 when auditors 
came around telling him to take things off 
the company books. "It was as if they were 
saying software has no value." 

"Do we want to be an assetless indus­
try?" he asked at the time. "No. We have 
assets and they are of value." 

So now they may be treatable as such. 
JeromeL. Dreyer, executive vice president 
of ADAPSO, said the FASB letter reinforces 
the association's position and "givescom~ 
panies the opportunity to choose whether 
they want software construction to be ex­
pensed in the current period. Each situa­
tion is a matter between the company and 
its auditor." 

ADAPSO, as an organization, wasn;t all 
that concerned in the beginning. Informa:' 
tics' Porter, when he became concerned be­
cause his company's auditors were "tdling 
us to take things off the books," in 1975 
took the problem to ADAPSO. "I was told to 
go home and shut up," he said. Later the 
problem came to the fore and was on the 
program of just about every ADAPSO 
meeting. 

Porter believes terminology had a lot to 
do with the problein. The software industry 
tended to use the term software develop­
ment. "The word development is inher­
ently associated with risk, developing a 
form of prototype which may or may not 
ever be marketed." He advocated the term 
software construction and it seems the FASB 
is buying it. - E.M. 

The "time-saver" 
terminal system 
Ifyoudermlnal system isn't working for you both off and on-line, valuable 
time is being wasted and it's. time for a change. 

Combine a Trendata Model 4000 Tape.Cassette.Recorder with a 
Trendata Model4000A or Trendwriter Terminal and you'll save both time .and 
money. . .. . 

Using this versatile accessory storage subsystem, you can forinat~ 
and correct data off-line. High· speed transmission can take place later 
batch mode at substantial savings in line charges~ The 4000 TCR 
records data 'rom a remote. CPU~ Plus you can access up 
to .4800 . addressable tape· positions. 

For more ~nfor01ation write or call: 
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NEWS IN PERSPECTIVE 
BENCHMARKS 

TWO NEW NAMES: Pertec Computer 
Corp. changed the name of its CMC Div. to 
the Computer Systems Div. Its Pertec Div. 
was renamed the Peripherals Div. Ryal R. 
Poppa, pcc president and chairman of the 
board, said the CMC designation was re­
tained "during a transition period follow­

sidiary, United Computing Systems. 
Terms of the agreement call for United 
Telecom to issue 1.26 shares of its common 
stock for each share of On-Line Systems 
common stock. This would put the value of 
the tra~saction at about $34.7 million. 

ing the acquisition of Computer Ma- TYMSHARE PLANS BUY: Tymshare, Inc., 
chinery Corp. in 1976." The Computer Cupertino, Calif., said it has agreedin 
Systems Div., headed by vice president and principle to purchase TRW'S Validata oper­
general manager Daniel R. Carter, is the ation. Warren Prince, Tymshare group vice 
company's North American marketing or- president for financial. and network sys­
ganization for distributed data processing terns, said the Validata credit card and 
systems, data entry equipment, micro- check verfication service would be inte­
peripherals and small business systems. grated eventually ihto Tymshare's Trans­
The Peripherals Div., headed by Ralph action Services subsidiary which performs 
Gabai, a senior vice president, maQufac- credit card transaction processing services 
tures and markets peripheral equipment for financial institutions and merchants. 
including tape drives, rigid disk drives, and Validata authorization terminals installed 
flexible disk drives for minicomputers and across the couritry are for use by counter 
microsystems. I personnel of airlines, car rental firms, 

LOCKHEED IN MARKETING SWITCH: 
Lockheed Electronics has changed mar­
keting strategy for its products, including 
the System III small business computer, 
from direct sales to a dealer network. The 
company said it will keep only two of its 
direct sales offices-;-in Bakersfield, Calif., 
and Pennsauken; N.J.-and that 24 or 25 
sales personnel would be laid off along with 
a smaller number of clerical people. Field 
engineering people will not. be affected. A 
company spokesman said the shift was 
"designed to bring about general econo­
mies so the firm could position its data pro­
cessingproducts more competitively in the 
commercial and industrial markets and 
make greater resources available for the 
dealer sales programs}' 

RANDAL SALES AGREEMENT: Randal 
Data Systems, Inc., Torrance, Calif., will 
sell between $5 million and $11 million of 
its new desktop computers to a British 
General Electric Co. Ltd. subsidiary under 
a tentative agreement signed by the two 
companies. GEC Enterprises, U.S.-based 
holding company division of GEC, would, 
under the agreement, take delivery on 
the units over a 42-month period. GEC 

Enterprises last month merged with A.B. 
Dick Co.,· Chicago. A.B. Dick would serve 
as the retail outlet for the Randal comput­
ers. The agreement is subject to final per­
formance testing. 

UNITED TELECOM ACQUISITION: Unit­
ed Telecommunications, Inc., Kansas City, 
Mo., agreed in principle to acquire On:" 
Line Systems, Pittsburgh, Pa;, computer 
services company. Paul H. Henson, United 
Telecom chairman, said it is contemplated 
that On-Line Systems will operate as a 
subsidiary of another United Telecom sub-
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hotels, and restaurants. They link users to a 
data base of negative credit information 
about stolen credit cards and airline tick­
ets, as well as invalid driver's licenses and 
bad checks. 

ACQUISITION ACCELERATION: Input, a 
Palo Alto, Calif., consulting company, has 
projected a sharp acceleration in acquisi­
tion activity in the computer services indus­
try in the next five years. The firm issued a 
report indicating that companies with 
cumulative annual revenues of $3.5 billion 
will be acquired in the five-year period. The 
report projects the emergence of a group of 
leading computer services vendors with 
revenues in excess of $400 million per year 
by 1983. The market share of the larger 
companies, the company said, will increase 
significantly in this period due, in large 
part, to acquisition activity. 

ITEL DISPOSITION: Itel Corp. said it 
will dispose of its Data Services Group's 
operations involved in providing general 
application financial and accounting data 
processing services. Peter S. Redfield, pres­
ident, said the firm will continue to offer a 
number of high value-added specialized 
computer services which are believed to 
. have above average growth and prof-
itability potential. He said the operations 
to be. disposed of had assets of approx­
imately $60 million as of Dec .. 31, 1978, 
amounting to less than 5% of Itel's total 
assets as of that date. . 

ADR IN EUROPE: Applied Data Reserch, 
Inc., has purchased marketing companies 
in Holland, Germany, Belgium, Austria, 
and Switzerland which have been repre­
senting ADR for three years. The companies 
were bought from the CAP-CPP group head­
quartered in London. The agreement, 

which became effective May 1, leaves un­
chahged the ADR license agreement and 
the product . selling organization in the 
United Kingdom (CPP-UK). John R. Ben­
nett, ADR president, said the purchase was 
prompted by the company's interest in es­
tablishing. closer control of a significant 
part of its overseas operation. 

ADAPSO CHALLENGES CITICORP: The 
Associa tion of Da ta Processing Service Or­
ganizations (ADAPSO ) has asked the Fed­
eral Reserve Bank of New York to deny an 
application from Citicorp to allow its Citi­
share subsidiary to engage in certain time 
sharing and computer services activities. 
ADAPSO also asked for a formal hearing on 
the Citicorp application which was pub­
lished in the March 7 Federal Register. 
ADAPSO contends that the application mis­
states the natur~ and scope of the proposed 
.business of Citishare. "Despite Citicorp's 
representation," said Jerome L. Dreyer, 
ADAPSO executive vice president, "the data 
to be processed is not financially oriented. 
Citicorp will transfer activities from Inter­
active Computer Center, whiCh to this date 
has done general purpose data processing." 

CODEX, CCI AGREEMENT: Motorola's 
Codex Corp. subsidiary signed a four-year 
agreement with Computer Communica­
tions Inc. under which Codex gains dis­
tributor rights to $25 million in CCI front­
end processors in return for warrants to 
purchase 800,000 shares of CCI common 
stock. Codex will market the CCI products 
under its own name. The agreement also 
calls for the joint development of "a next 
generation of networking systems to serve 
the· emerging distributed processing and 
public data netw<?rks of the 1980s." Codex 
gets exclusive marketing rights to the CCI 

product line in all international markets 
except Canada, and Eastern Bloc coun­
tries. In those countries and in the U.S., 
Codex will get nonexclusive distribution 
rights. 

MORE GOVERNMENT COMPUTERS: 
The number of federal government com­
puter installations, including general pur­
pose systems and minicomputers, rose 
9.6% from 11,124 in fiscal year 1977 to 
12,190 in 1978, the General Services Ad­
ministration reported. GSA set total value 
of federal computer installations in 1978 at 
$4.89 billion, up from $4.77 billion in 1977. 
The Department of Defense led in total 
number of computers with 5,513, com­
pared to 2,981 for the Department of En­
ergy, and 1,578 for the National Aeronau-
tics & Space Administration. ~ 



...... ~ ... ______ • ____ .. ____ --.._ .. ___ ~ __ .R __ .-..,,,...._'_, ... ____ .. _____ '. __ '.,_. __ ..... ____ ... ________ ._. _____ ,. ___ ... --_ .. _ ...... - .... ,-. 



---""~-'~-'--"-",,, -....,...,-..,..,---....-,..---.----......,--~.....,.-~-,-.--,..~~.-~,......-.--~-',.,..,-~,.--~.-............. -~""~ ... --·-"~-~~ ...... ·-~'~·"l 

I 
I 
I 
l 



In more ways than one .. ;. 
Availability 

The Inforex System 7000 is here now. 
It is an interactive COBOL System that is already at work 
in Distributed Data Processing applications in llcountries 
around the world. 

Technically 
The virtual memory operating system of the System 7000, 
ANSI 74 COBOL compiler -with d(ltaentry, screen format­
ting, and communications extensions, and a comprehensive 
set of utilities - comprise an excellent program develop­
ment system - with manymainframecharacteristics. 
It lets you edit print compile, run applications, manage 
files, develop COBOL programs, and communicate. .. 
allat the same time. . ' . 

Flexibility 
The System 7000 is amuIti-function multi-termirialddp 
system that can start small with a single termi!laldi~cette 
system and expand to a lqrger configuration with multiple 
terminals,discs/tape~, and printers. . 

;,.",~" " ;, /';' 
'~"~~.rr~ ~' . (~' 
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r 
put the touch on 

CRT MONITORS 

CRT Size 12" 15" 
Matrix 
X Axis 40 40 
Y Axis 24 32 

Resolution 
X Axis .225 .275 
Y Axis .275 .250 

Price 
Total System $1200 $1400 
Frame Only 600 800 
Control Logic 
& Power 600 600 

110 DATAMATION 

17" 

48 
40 

.275 

.250 

$1600 
1000 

600 

19" 

56 
48 

. 275 

.250 

$1800 
1200 

600 

now you can have 
"Data at your 
Fingertlps'~ 

CARROLL, the leader in Touch Tech­
nology, now offers easy to use Touch In­
put System Kits for the System Designer 
who wants to experiment with the 
benefits of Touch Input. 

The Kit consists of 3 subassemblies: 
• Optomatrix Frame 
• Microprocessor Controller 
• Power Supply 

Simply connect the optomatrix frame to 
your monitor and the controller to the 
host electronics and you are ready to 
begin experimenting. The Keyboard data 
is 0 R' D with Touch Data for systems with 
keyboard requirements. Communications 
protocol is RS232 . 

Contact CARROLL for information on 
how the Touch Kit can be adapted to your 
system or allow CARROLL to quote on a 
custom design for your application. 

1212 HAGAN CHAMPAIGN,IL61820 

217/351-1700 
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the best magnetically coated media 
From the introduction of our Type I 

Computer Tape in 1967, to our premium 
Quadronix Tape, to our revolutionary 
new G-Tape in 1975, Wabash has been 
manufacturing the world's finest mag­
netic media. Now Wabash has a new 
success story ... our high performance 
flexible disks, designed for the needs 
of today's computers. 

Therootofoursuccessisinthe 
magnetic coating ... precisely for­
mulated with a proprietary mix-

ture, uniformly oriented onto the polyester 
film, and stringently tested to the highest 
industry standards. 

So the next time you're in the market for 
highly dependable computer tape or disk· 
ettes, think of Wabash. We can cut it, slice it. 
punch it, and package it to your specifica· 
tions ... but the bottom line on quality is our 
magnetically coated media, and it's the 
best there is ... 

••• any way you cut it. 

, I • " .: I_ .. '¥ _'. ,'. \ 

United St.tes Wabash Tape Corporation, 2700 De, Plaine, Ave .• De, Plainei. III. 10018. Tel. (800) 323·9888 Telex 9106511800 
Canade Wabash Tepe Canada Ltd. 3135 Universal Drive. Mllli"auga, Ontario. Caneda L4X2EI T ... (416) 625·9533 Telex 08961345 

Europe Wabash Tape (U.K.) Ltd., Crown Rd., Cold Norton, Chelmsford, Ellex, England CM36JFTeI. (STD082185) 8181 Telex'15455 
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Call Johr'l. Sterling (800) 327·6422 or (305) 725·5500 or Documation's local representative: Atlanta, GA 955·0309 D Baltimore, MD 301·667·4130 
Birmingham, AL 833·3300· D Boston, MA 890·2650 D Cleveland, OH 831·0695 D Dallas, TX 661·5256/750·6160 D Denver, CO 758·8775 
Detroit, M1353·8181 0 East Meadow, NY 794·1186 D Greenwich, CT 869·4123 D Hartford, CT 278·2010 D Houston, TX 932·9172 
Irvine, CA 752·8782 D Jacksonville, FL 398·1470· D Long Beach, CA 595·6775 D Miami, FL 592·9655 D New York, NY 695·4195 
Newark, NJ 686·5223 D Oak Brook, IL 920·0551 D Philadelphia, PA 337·2850 D San Francisco, CA 574·4060 D St. Louis, MO 576·6840 
Washington, DC 827·0220 D International Offices: London-Staines 61124 D Paris 6868007 D Germany 0611·762 055 D Spain 416 87 60 
·Service Only 
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'\Jew industry standards in impact printing 
Documation's design puts the new IMPACT 1000/1200 
line printer subsystems in a class by themselves. In 
reliability. In print quality. In ease of maintenance. And 
in performance. 
Built for round-the-clock heavy duty operation, the 
new compact series offers dual integrated micropro­
cessors which maintain and execute all printer func­
tions under software control. Incorporates all the 
mechanical features found in IMPACT 3000, the 
world's fastest impact printer. Improves print quality as 
a result of a breakthrough in hammerbank material. 
Reduces Mean Time to Repair because the new series 
was designed with field engineering in mind to 
minimize downtime. And, includes other state-ot-the­
art pertormance features like the most advanced 
printband tectlnology and a fully automatic stad<er. 
It's in a class by itself! 

DOCU' ' .. '" 

Ar----, -. -.. -. -'" 

Solutions to 1000 to 3000 LPM requirements 
DocLimation's family of impact printers now include a 
variety of models and throughput speeds. Eight differ­
ent printers, from 1000 to 3000 LPM are available for 
IBM and IBM plug-compatible systems. Burroughs and 
most minicomputer users can choose from five 
Documation printers, ranging from 1000 to 2000 LPM, 
to solve their printing requirements. 
All of Documation's impact line printers are state-of­
the-art. All are designed to give the best performance 
and lowest cost of ownership. 
For more information, call Documation's local rep­
resentative or write: Documation Incorporated, P.O. 
Box 1240, Melbourne, FL 32901. 

Goo un ot Dooth ::2223 ot tJCC *Trademark of Documotion Incorporated CIRCLE 45 ON READER CARD 
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With more exhibitors, papers, events and attendance than ever before, 

the NCC should be due for ~expansion. But nobody's taking that talk seriously. 

THE NCC: TIME TO GO 
TWICE AYEAR? 

Should the National Computer Confer­
ence be held twice a year as it used to be 
before 1973? 

Consider the following, as the American 
Federation of Information Processing So­
cieties prepares to stage its seventh Nee in 
New York next June 4...,.7: 

• Exhibitors are,jammed into all four 
floors of the New York Coliseum and an­
other 75 had to be housed in the not-so­
nearby Hilton Hotel. The turnout of 400 
exhibitors is 50 more than last year when 
Nee was held in Anaheim, Calif. , 

• Nee no longer is only an exhibit and 
conference; it's that, plus a Personal Com­
puting Festival and a week of sessions on 
professional development. And in New 
York it's spread across the city in four loca­
tions. 

• The conference program consists of 

160 sessions with more than 600 speakers. 
That compares with 107 sessioris in Ana­
heim last year. And the program commit­
tee turned down an estimated 100 addi­
tional proposals for sessions, primarily 
because there's no more room. 

• And last year's stunning attendance of 
57,000-when only about 40,000 had been 
expected-this year should Soar to at least 
60,000, according to estimates by the Nee's 
exhibit planners. (They say exhibitors have 
been issued no less than 650,000 free invi­
tations to customers, compared with the 
500,000 issued last year.) 

"The issue (of a twice a year Nee) has 
been raised, but it hasn't received serious 
attention," says Merlin G. Smith, this 
year's conference chairman. "And as far as 
I know, it won't be brought up at the Nee 
board meeting after the show closes." 

Richard E. Merwin, who as Nee pro-

gram chairman had the enormous task of 
setting up the huge conference and turning 
down the many session proposals for lack of 
space, says of the prospects for a twice a 
year conference, "it certainly is looking 
that way." Merwin wonders; though, if the 
volunteer help is available for two such 
large undertakings. 

At least J 50 persons helped to puton the 
Nee, all of them volunteers. And· this 
doesn't include the 600 speakers, or the 
paid AFlPS staff. "Finding volunteers is a 
problem," says Merwin who is a research 
professor at George Washington Univ. in 
Washington, D. C., and a consultant on 

real-time computer systems and special 
purpose languages. 

Smith is a member of the computer sci­
ences department at IBM'S Thomas J. Wat­
son Research Center in Yorktown Heights, 
N. Y. Before taking the job, Smith asked 
for and received assurances from IBM of 
that company's cooperation. "I can pre­
empt my IBM work for Nee business," says 
Smith ~ho's been a member of the Nee 
board for three years and its chairman in 
1976. 

Smith and Merwin are the catalysts for 
the largest computer event of its kind 
where, as Smith puts it, "anyone who has 



done something interesting and wants to 
talk about it or write about it" is able to do 
so before the largest computer forum in the 
nation. 

The Nee technical and professional pro­
gram, which opens Monday morning, June 
4, with a keynote address by John R. Opel, 
president of IBM, should be "an extraordi-

, nary computing experience for all who at­
tend," says Merwin who has been organiz­
ing it for more than a year. Merwin, who 
said he didn't want 160 sessions, says the 
pressure to speak from so many groups is 
extremely heavy. For instance for every 
panel session the committee accepted, an­
other one was turned down. "We're also 
limited to publishing a proceedings of only 
1,000 pages," he says. That means that of 
some 600 speakers, only 130 papers will be 
published in the proceedings, but tape cas­
settes of all talks will be made available to 
persons attending the conference. 

Until recently the program was a rela­
tively small part of the Nee-the exhibit 
drawing the lion's share of attention-but 
in recent years that has changed. Whereas 
the usual turnout hovered at around 4,000, 
last year more than 7,000 persons turned 
out for the sessions and this year the figure 
is expected to go higher. Possibly the ad­
mission of the Data Processing Manage­
ment Assn. to AFIPS in 1975 has had some­
thing to do with the larger attendance, as it 
had with the content of the conference 
which now deals heavily in management 
subjects. "The challenges facing business 
and industrial users continue to change 
rapidly," says conference chairman Smith, 
"so you've got to address these questions." 
Top~s address management, applications 
and '"social implications along with the tra­
ditional science and technology subjects. In 
addition, the program includes three "mini 

ANITA COCHRAN-Nee assistant 
chairwoman. 
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MERLIN G. SMITH-Nee conference chairman. 

conferences" that will address issues on the 
use of computers for financial transactions, 
on law and public policy, and health care. 

Merwin said Sinai medical school in 
New York will offer its doctors continuing 
education credits for attending the health 
care sessions. He also foresees persons in­
terested in law, public policy and banking 
attending Nee for the first time. 

Applications, such as simulation, are 
planned. Simulation, in fact, will receive 
particular attention, with sessions on emu­
lation laboratories and their use in indus­
try, government and universities. Other 
sessions will address the future of simula­
tion languages and the use of computers in 
medical diagnosis and simulation. Another 
application-the use of computers by non­
computer executives and their staffs with­
out having to interface with programmers 
and systems analysts-will be covered in a 
session. Speakers will assess such new is­
sues as easy-to-use planning and modeling 
languages, and an entirely new disci­
pline-development of support systems. 
The'speakers will present examples and 
prospectives of models that currently are 
being made. Other application sessions will 
cover computerized control systems for au­
tomated production facilities, graphics in 
the building industry and computer-based 
systems in complex organizations. 

Data base technology will receive the 
most attention in the science and technol­
ogy portion of the program, including data 
base machines, data base evolution and re­
lated management systems architecture. 
Other sessions will address computer ar­
chitecture, networking, softwar.e reliabil­
ity, distributed operating systems and 
modeling of program behavior. 

ROBERT C. SPIEKER-Nee vice chairman. 



DR. RICHARD E. MERWIN-Nee program 

(Many of the management-related sub­
jects are treated in a staff report starting on , 
page 119). " 

A highlight of the professional and tech­
nical program is the Pioneer Day obser­
vance which this year will consist of a 
tribute to COBoL-the Common Business 
Oriented Language-with two sessions 
Wednesday June 6 marking the 20th anni-

JOHN R. OPEL-Nee keynoter. 

versary of its creation by a committee of 
representatives from manufacturers and 
government agencies. The program is 
headed by Henry P. Stevenson, program­
ming supervisor at the Analytical Support 
Center of AT&T in Basking Ridge, N.J. 

The first session will discuss the origins 
of COBOL and the second will examine 
COBOL'S present form and its original lan­
guage and examine prevailing attitudes of 
the computing community toward·,the lan­
guage. 

Fifteen one-day professional develop­
ment seminars, organized by William A. 
Baker of Aetna Life & Casualty, are to be 
held during the NCC at the New York Sher­
aton Hotel. Each seminar is limited to 100 
attendees and the charge is $50. The sub­
jects: 

• An Overview of Distributed Process­
ing; 

• Data Base Machines; 
• A Practical View of Computer Com­

munications Protocols; 
• Human Engineering in Teleprocessing 

Systems; 
• An Introduction to Microprocessors; 
• Recent Developments in Minicom­

puter Technology; 
• An Overview of Automated Office 

Technologies and Equipment; 
• Comparing Text Processing Packages 

and Systems; 
• Implementing a Word Processing Sys-

tem; 
• Structured Systems Analysis; 
• Structured Systems Design; 
• Managing Structured Methodologies; 
• Day of Renewal (a seminar on human 

relations); 
• Criteria for Selecting Processing En- . 

vironments; 
• Computer Systems Performance. 
A workshop on hands-on microcomput­

ers and software and hardware. organized 
by Er~c R. Garen, Integrated Computer 
Systems, Inc., will be held as part of the 
Professional Development program on 
Tuesday and Wednesday, with the au­
dience limited to 60 persons each day. 

The Personal Computing Festival, being 
held in the Sheraton Centre (formerly the 
Americana Hotel) opens Monday after­
noon with two sessions and continues 
through Thursday. The exhibit by 84 com­
panies opens Tue~day morning. Under the 
direction of Richard A. Kuzmack of the 
MATHTECH Div. of Mathematica, Inc., Ar­
lington, Va., it will examine the phenome­
non of low-priced computing and provide 
individuals with the opportunity to gain 
hands-on experience with small systems. A 
video theater will run throughout the affair 
devoted to personal computing topics. 

A statement issued. by the program co­
chairmen, Russ Adams and Jay Lucas, 
both of the U.S. Patent & Trademark Of­

. flce, says, "We want all attendees leaving 
our sessions to want to get back. to their 
personal computers as quickly as possible 
to tryout what they have learned. And if 
they don't have a personal computer, we 
hope they'll think about 'getting one." The 
statement reflects the variety of subjects to 
be discussed in the program, which in-

CHARLES PHILIP LECHT-Plenary session 
speaker. 
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cludes a day-long session on the use of 
personal computers as an aid to the handi­
capped and the chronically ill; presenta­
tions on robotics, including demonstrations 
of working robots for the home; four two­
hour sessions analyzing the pros and cons 
of using personal computers for small busi­
ness; a session on small computer mainte­
nance; sessions relating to ethics and crime, 
protection and legal aspects of personal 
computers; and one on computer simula­
tion, modeling and games. Twenty-five ses­
sions are planned for the Personal Comput­
ing conference. 

The Personal Computing exhibits will 
mainly consist of microprocessors, micro­
computers, microprinters, speech synthe­
sizers, floppy disks, cassettes, software 
packages, data base query systems and rel­
evant educational' materials and publica­
tions. 

Other NCC highlights: 
• Two plenary sessions to which atten­

dance is free: On June 5, Charles Philip 
Lecht, chairman and president of Ad­
vanced Computer Techniques Corp., will 
discuss future directions in computing; and 
on June 6, Rep. Charles Rose (D., N.C.) 
will talk on computers, law and public pol­
icy. 

• Science Film Theater presenting var­
ied samplings of the latest films and vid­
eotapes from universities, industry, private 
film makers and distributors. They'll de­
pict computer usage, computer art, graph­
ics and animation. 

• A daily one-hour television program, 
"Today at the NCC," that spotlights the 
day's events and previews upcoming ac­
tivities. It will be aired Sunday evening at 9 
p.m. in most hotels and daily at 7 and 8 
a.m. It also will be shown throughout the 
day on tv monitors in the New York Coli­
seum and Hilton Hotel. 

The exhibit in the New York Coliseum 
and the Hilton Hotel will be the largest in 
NCC history, with 400 companies taking up 
1,700 exhibit spaces. It will be the third 
year in a row that the exhibit has broken 
the record that had stood since 1969 when 
some 970 booths were opened to exhibitors 
in Las Vegas. The 400 exhibitors compare 
with 351 last year, and the space is about 

, 300 booths more than the 1978 show in 
Anaheim. 

AFIPS officials emphasized that the 75 
exhibitors that had to be sent to the Hilton 
Hotel, where about 200 booth spaces have 
been set up on the second floor, shouldn't 
feel left out because many are prestigious 
firms, such as General Electric, Fairchild, 
Fujitsu, ICL, Century Data, and Zenith. 

There are newcomers and some no­
shows. Hewlett-Packard, the huge mini­
computer maker, won't be at NCC for the 
third year in a row and such regulars as 
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REP. CHARLES ROSE (D., N.C.)-Plenary 
session speaker. 

Datapoint, Electronic Memories and Mag­
netics, and Modcomp are no shows for the 
first time in recent years. Burroughs is 
back for the first time in seven years. 

And in April the waiting list was down to 
five or six' companies, the result of a deci­
sion by AFIPS to rent all four floors of the 
Coliseum, whereas in past NCC'S only three 
were used. The NCC sponsors also limited 
the maximum booth size to 2,400 sq. ft. to 
accommodate more exhibitors. At least 12 
firms have bought up maximum booth 
space, including IBM, Xerox and Control 
Data Corp. Last year, CDC had the largest 
booth with 3,500 sq. ft. While this action, 
in part, solves the space problem, there are 
those who wonder whether the average 
NCC visitor can find the time to view 400 
exhibits in the Coliseum and Hilton, and 
then go over to the Sheraton Centre to in­
spect the Personal Computing exhibit, and 
try at the same time to take in a session 6r 
more ~t the NCC program, attend the free 
plenary sessions and maybe a session or 
two at the Personal Computing Festival 
and probably a Professional Development 
Seminar at the Sheraton Hotel-provided, 
of course, the visitor is able to find a hotel 
room in New York or even to make a plane 
reservation to Fun City. 

The NCC organizers say they've tried, at 
least, to alleviate the huge registration 
problem that first was felt in Anaheim last 
year by launching a public relations effort 
to get people to register ahead of time. This 
year, even exhibitor guests may send their 

reservations in before May 15 to receive 
admission badges in advance. In addition, 
attendees may register at either the Hilton 
or Coliseum or the Sheraton Centre and 
Sheraton Hotel. And the registration 
booths will open at 7:45 a.m. each day of 
the conference in all four locations and for 
the first time people will be able to register 
on Sunday at the New York Hilton from 4 
p.m. to 8 p.m. 

But the question of two or more con­
ferences a year still comes up. "There even 
has been talk of a caravan, where we bring 
the NCC to several cities in a year," says 
Carol Sturgeon of the AFIPS exhibit staff. 
That suggestion, she said, immediately was 
written off for the same reason that the fall 
and spring joint computer conferences 
were merged into a single Nce in 1973-
it's too big of a financial drain on the exhib­
itors. 

Competition from other exhibits also 
had to be considered. Such vertical shows 
at the American Bankers Assn.'s Opera­
tions and Automation Exhibit, the super­
market and National Retail Merchants 
Assn.'s exhibits and such horizontal shows 
as Info, the Mini-Micro and the Interface 
communications exhibits include many of 
the companies that exhibit at NCC. 

Another suggestion was to give every ex­
hibitor a standard-sized 10-foot booth. 
"But then you would have something else," 
Sturgeon says. "It wouldn't be an NCC, 

which is something unique." 
She added: "You hear a lot of complaints 

from exhibitors, but it's never for lack of 
crowds." Sturgeon thinks the economy will 
put its own limits on the size of the NCC. 

"Perhaps the optimism of today would 
support a second conference, but would it 
be viable in the long run?" asks the con­
ference chairman, Merlin Smith. In three 
or four years, he says, New York could 
have a convention center that would ac­
commodate today's huge NCC'S. The spon­
sors also are thinking of going to Houston 
and also back to Chicago, where the second 
NCC was held in 1974. 

Smith said an alternative to a twice a 
year NCC is'a conference the organization 
is sponsoring on Office Automation next 
March 3-5 in Atlanta. To be called the Of­
fice Automation Conference, it will be held 
in the Georgia World Congress Center and 
will be patterned after the NCC format with 
meetings and an exhibit. Smith said the 
new conference resulted from talks the 
NCC organizers held about the size of the 
NCC and whether a twice-a-year event 
would be feasible. 

Meantime, though, for the Nce itself, 
it's back to Anaheim next year where the 
surprising turnout of 57,000 first led to 
those talks about finding alternatives to the 
once-a-year event. * 



Computer use in government, communications, office automation, the role of women 
in computers and many technology oriented topics will be discussed at the NCC. 

Some of them are reviewed in this report by Datamation editors. 

Great Expectations 
in Local Government 
"Great expectations never realized" has 
been a prime characteristic to date of use of 
computers in local government, said Barry 
Wellar, of the Canadian Ministry of State . 
for Urban Affairs, Ottawa. 

Wellar, chairman of an Nee Wednesday 
afternoon session titled, "More for, Less 
With Computers in Local Government-a 
Challenge to Users and the Industry," 
hopes to provide a productive forum which 
could help to remedy this state of affairs. 

But he has reservations. He feels sure 
anyone attending Nee who is involved in 
local government will want to attend as will 
those selling technology, but "the people 
responsible for decision making never show 
up. They complain that the technocrats are 
talking over but they don't debate them. 
We end up being technocrats talking to 
technocrats. " 

Wellar estimates there are some 70,000 
local government entities in the U.S. and 
probably 3,000 in Canada, all spending lots 
of money on computer technology. "There 
are those who have doubts as to what we're 
getting out of it. They should find out. 
There's a lot of talk about enhanced pro­
ductivity. It should happen and it could 
happen." 

He believes that in local government the 
real results have been on the operations 
level, the "nuts and bolts and not so glam­
orous aspects of government like transpor­
tation and housing and not in decision 
making and planning." 

He sees use of computer technology in 
local governments as being seriously chal­
lenged, particularly by elected officials and 
by senior appointed officials within the gov­
ernments themselves. 

They're concerned with two things, he 
believes. "They worry about the money 
being spent on computer technology and a 
lot of things which have been put onto a 
computer which shouldn't have, and they 
feel their authority slipping away." 

He described a simulation project con­
ducted in Vancouver, Canada, in which a 
computer technician could make a politi­
cian "look like a fool" by calling up facts on 
a display "right next to him (the politi-
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cian)" which would make it obvious that 
promises and/or statements made by the 
politician were impossible. 

"They (the politicians) are worried 
about their political license, their flexibil­
ity." 

And as for the dollar aspects, Wellar said 
California's Proposition 13 "had prece­
dents in Canada in the form of a ·number of 
initiatives. Everyone's concerned about 
money spent on government and a lot is 
spent on computer activity." 

Wellar's highly credentialed panel mem­
bers and their topics are Craig S. Caywood, 
National League of Cities, Washington, 
D.C., "Status and Trends in Computer­
ized Applications in Local Government"; 
Wellar, "Institutional Requirements for 
Needs Responsive Computer Facilities in 
Local Government"; William DeGroff, 
American Management Systems, Arling­
ton, Va., "Financial Information Systems 
and Fiscal Responsibility in Local Govern­
ment"; and Myron Weiner, Univ. of Con­
necticut, Hartford, Ct., "Selecting and 
Adapting a Technology Appropriate to Lo­
cal Government Needs and Capabilities." 

How the Federal Government 
Makes Out with Computers 
Computers have long been a way of life in 
the federal government. This move to ma­
c,hines has also taken hold in the upper ech­
elons of government. It's there, says John 
Swearingen, "in the little backwater areas 
like the White House and Senate where 
computers have really been put to good 
use." Swearingen, who for the last five 
years has been director of technical ser­
vices for the Senate, has put together a 
Tuesday morning session on some of the 
specialized dp applications at work in the 
Senate, White House and federal courts. 

Aimed at the general Nee audience, 
Swearingen's session on "Computers at 
Work in the White House, the Senate and 
the Federal Courts," will pinpoint some of 
the more interesting usage approaches 
taken by these three branches of govern­
ment. On the Senate side, Harry Littell, 
Senate legislative counsel, will describe a 
new word processing system set up in the 
Senate's legislative counsel's office. The 

terminal-based operation is designed to 
simplify the work of attorneys who must 
draft bills for Senators. 

. Speaking on the topic of "Court Man­
agement and Computers: A Marriage of 
Necessity," Charles Nihan, director of in­
novation and systems development at the 
Federal Judicial Center in Washington, 
will explain the benefits of a recently devel­
oped scheduling system for the courts. An­
other speaker will be Richard Harden, 
director of the Executive Office of the Pres­
ident's Office of Administration and spe­
cial assistant to the President for informa­
tion management. Harden will give an 
update on the wondrous automation adven­
tures going on at the White House in his 
talk on information management in the 

. EOP. Discussing the various ways computer 
technology is used to manage all the advice 
and data funneled through the EOP, 

Harden will detail some specific system ap­
plications in the areas of electronic mail, 
word processing and other advanced office 
automation setups. 

The use of graphics technology as a deci­
sion-making tool in the White House and 
Congress is the subject of a related session 
scheduled for Tuesday afternoon. Chaired 
by Harden's special assistant, Edward 
Zimmerman, the session is entitled, "A 
Domestic Information Display System: 
Graphics for Decision Making in the 
White House and Congress." 

For the session, Zimmerman has lined 
up four speakers, each having a different 
perspective on the graphics problem. Dr. 
A. Charles Buffalano, assistant director for 
administration at NASA'S Goddard Space 
Flight Center, will discuss examples of the 
type of information technology the space 
agency has been developing to share space 
data resources with federal, state and local 
governments. 

NASA, working with various federal 
agencies, has pioneered the use of satellite 
information for domestic purposes. The 
space agency also developed the technol­
ogy for the Domestic Information Display 
System (DIDS) which has become a joint 
CenSUS-NASA project. The White House is 
also keenly interested in this advanced 
graphics effort, reports Eoper Zimmerman. 

Speaking from the point of view of a 
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FOR FIRST TIME in NCC history, exhibit will occupy all four floors of New York Coliseum in 
addition to 200 booth spaces in nearby Hilton Hotel. 

data provider, another session panelist, Dr. 
James C.T. Pool of the Energy Dept.'s Of­
fice of Energy Research, will detail how his 
agency uses graphics information technol­
ogy to supply decision-making data to the 
White House and Congress. Taking the 
policymakers approach, Dr. Joseph Dun­
can, director of the Commerce Dept.'s Of­
fice of Federal Statistical Policy, will ex­
plain how federal statistical organizations 
will evolve to meet White House and Con­
gressional decision-making needs. Wrap­
ping the session up, Robert Chartrand, a 
senior specialist in information sciences at 
the Congressional Research Service, will 
examine ways information is shared with 
the executive branch. 

Security: Design 
and Evaluation 
"Look at how many sessions there are on 
security,'" said the chairman of one of the 
eight scheduled for the Nee. 

Virgil D. Gligor, Univ. of Maryland, 
sees the number as indicative of the level of 
interest in computer security and as an ac­
knowledgement of the need for informa­
tion on the subject. "We're going to talk 
about the pragmatics of designing a secure 
system rather .than presenting the state of 
the art," he said of his Tuesday afternoon 
session titled, "The Impact of Security and 
Protection on Computer Architecture." 

"Security needs were uncovered 10 to 15 
years ago," Gligor said. He referred partic­
ularly to Multics, now a Honeywell prod­
uct but originally developed in 1965 by 
General Electric and the Massachusetts 
Institute of Technology as a secure time­
sharing system, and to early Burroughs 
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systems. "Why isn't secure architecture 
around today?" He hopes his session will 
answer this question. 

Gligor, who has a Ph.D. in computer se­
curity, is a security consultant to Bur­
roughs Corp. and helped design an as yet 
unannounced secure system for Burroughs. 

Gligor feels his session should appeal to 
people involved in procurement of secure 
systems, those involved in design of secure 
systems, and users in general. "Why is in­
dustry so slow in becoming secure when the 
technology is there?" he asked. 

He thinks there are three major aspects 
to secure computer systems: their security, 
their performance, and the compatibility 
of secure design with existing systems. 
"Any two of these," he said, "are easy to 
achieve but achieving all three is difficult." 
Costs associated with security, said Gligor, 
"come in two flavors: performance costs 
and costs to integrate security with existing 
systems." 

Speakers at Gligor's session will be Ed­
mund Burke, Mitre. Corp., Bedford,Mass.; 
Richard Feiertag, SRI International, Menlo 
Park, Calif.; Richard Mills, Citibank, New 
York City; Peter Neuman, SRI Internation­
al; Gerald Popek, Univ of Calif., Los An­
geles; and Clark Weissman, System Devel­
opment Corp., Santa Monica, Calif. 

Robert G. McKenzie, General Account­
ing Office, chairman of another Tuesday 
afternoon security session, called his a 
"spin-off" of a workshop he conducted for 
the National Bureau of Standards on audit 
evaluation of computer security. It was in­
vitational and involved some 75 top com­
puter scientists and edp auditors in the 
U.S. and Canada. "I learned there are di­
vergent views as to how to approach com-
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ceedings; $5 for one day, applicable to 
NCC registration. 
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puter security and it comes down to 
computer scientists versus auditors." 

He recalled attending a meeting opened 
by one of his session speakers, Clark Weiss­
man, System Development Corp. "He was 
angry. He claimed auditors were blaming 
technologists for security breaches. He 
contended the technology is available and 
management has not seen fit to use it." 
McKenzie said the "public accountant side 
of the house likes to look at things tangible 
such as controls. They look at a lower 
threshold, at applications systems controls 

. as opposed to operating systems controls. 
It's evaluation versus creativity." 

McKenzie's session is titled, "Computer 
Security: Technology Vis-a-Vis Audit." In 
addition to Weissman, his speakers include 
Carl Hammer, Sperry Univac Computer 
Systems, Washington, D.C.; Leonard I. 
Krauss, Ernst & Ernst, New York City; 
and Richard Webb, Peat, Marwick, 
Mitchell & Co., New York City. Krauss 
and Webb, McKenzie said, will represent 
the auditor's viewpoint, and Hammer and 
Weissman that of the technologist. He said 
he deliberately sought out auditors "who 
know dp inside and out." 

Computer Communications 
in a New Era 
Imagine a world in which voice commu­
nications are subjugated to data transmis­
sion, where communications between adja­
cent cities in the same state is regulated by 
the federal government, and where the 
data processing services industry is collaps­
ing into a few giant forms as the steel in­
dustry did in the 1880s and 1890s, and 
you'll have a mental picture of what tele-



The telecommunications industry is becoming extremely volatile. 

communications in the United States 
might look like in seven or eight years. 

Improbable as that scenario now seems, 
it can be projected from current events, 
says Dan O'Neil, whose session on the 
"Evolution of the Computer Communica­
tions Market in a New Technological Era" 
is scheduled to run at 10:15 on Tuesday 
morning. 

O'Neil, who works at the National Tele­
communications & Information Admin­
istration in Washington when not playing 
visionary, notes that the telecommunica­
tions industry is becoming extremely vol­
atile, with great new stretches of band­
width becoming available, and new 
services like ACS, SBS, ana XTEN springing 
up. The companies in data processing will 
have to get into telecommunications, he 
thinks, and the communications companies 
are already beginning to see that data pro­
cessing services aren't so tough. 

One result may be that the line between 
data processing and data communications 
is left undefined (and thus the FCC'S Com­
puter Inquiry II comes to no conclusions) 
and that ATT and others are allowed to dive 
into dp. When that happens, the dp services 
firms may find themselves swimming in a 
sea of sharks-including ITT, Western 
Union, and GTE among others. 

For the dp department all this may mean 
a wider choice of data services which are as 
transparent as today's voice' network, the 
passing of the data communications ana­
lysts and engineers-for whom there will 
be no more need than now exists for voice 
communications analysts and engineers­
and the inevitability of distributed process­
ing. 

How this will all unfold, when, and why, 
supposedly will be unraveled by O'Neil and 
his panelists. 

Thoughts to Consider When 
Moving to Office Automation 
What issues should be considered in mov­
ing toward office automation? The basic 
ones are cost, systems, organizations, com-' 
petitive aspects and management chal­
lenges, says Fred Amport Jr., of A.T. 
Kearney, Inc., who's been spending a lot of 
time studying the question. 

Kearney heads a session Tuesday morn­
ing, ','Management's Challenge: the Office 
of the Future," in which a slide presenta­
tion will cover these issues. The presenta­
tion, designed for middle and top manage­
ment people, with time for discussion, will 
serve as a basic primer. But fora technical 
audience, Amport says they can get into 
greater detail and address specific products 
that might be offered and the directions 
those products will be taking. 

"The office automation 'issue in general 

will very specifically impact data process­
ing," Amport says. He explains that the 
case study he's working on involves a lot of 
transaction processing that is moving from 
the dp center into offices. And other work 
previously performed in a computer center, 
either' in a batch mode or submitted 
through a terminal, is" now being done in 
the office environment. It is there that pro­
cessing capabilities are being installed, 
those remote processors being in commu­
nication with central' dp. "So it has all 
kinds of implications for the data process­
ing profession." 

New technologies and capabilities are 
indeed being placed into the hands of office 
personnel, this including not only docu­
ment generation and processing, but also 
computational capabilities. So Amport 
says the presentation at NCC "focuses on 
the issues that have to be thought about 
and addressed by those companies who are 
entertaining moving into" the automated 
office. 

Three Routes to 
Software Protection 
There are three different routes to protec­
tion of software as an invention, said John 
W. Behringer, Sutherland, Asbill & Bren­
nan, chairman of a Wednesday morning 
NCC session on this subject. 

"You can somehow patent it. You can 
copyright it or you can treat it as a deep 
dark secret." Behringer said his session, ti­
tled "No Patents for Software?-If So, 
What Now?" will examine each of the 
three disciplines. , 

Allan M. Lowe of Lowe, King, Price & 
Becker, Arlington, Va., will look at patents, 
particularly the types of software in­
ventions which might be patentable consid­
ering the limitations of the patent system 
as presently interpreted by the Supreme 
Court. 

Lowe also will review the Supreme 
Court's reasoning in the case of Parker vs. 
Flook in which the high court upheld the 
Patent Office's denial of a patent to Dale R. 
Flook, an employee ,of Atlantic Richfield 
Co., for a computer program for readjust­
ing the warning alarms used in hydrocar­
bon processing systems. 

In that case, Justice John Paul Stevens, 
writing for the majority, said the only novel ' 
feature of Flook's method "is a mathemati­
cal algorithm. The court has consistently 
held, that such formulas are like a law of ' 
nature or a principle and as such are not 
patentable." 

"Copyright in Computer Programs: Au­
thorship vs. Engineering," will be the topic 
of Roy G. Saltman, National Bureau of 
Standards. Saltman is the author of a 1977 
NBS report on "Copyrights in Computer 

Readable Works: Policy Impacts of Tech­
nological Change," for which he last year 
received the Edward Uhler Condon award 
for "distinguished achievement in scientific 
writing." 

He will review the recommendations of 
the software subcommittee of the National 
Commission on New Technological Uses of 
Copyrighted Works (CONTU) and will 
counter some of the arguments put forth in 
a dissenting opinion appended to the report 
by author John Hersey. 

In his dissenting opinion, Hersey, a com­
mission member, made such comments as, 
"It boggles the mind to think of magne­
tized disks and tapes, the punched cards 
and the silicon chips of programs in their 
object phase as 'literary works.' " 

The majority report essentially recom­
mends a specific provision in the copyright 
law for the protection of software. 

The "deep dark secret," or trade secret 
protection aspect, Behringer said, will be 
covered by "a man recognized by the bar 
association as the country's foremost au­
thority on trade secret law and author of 
the definitive work on trade secret law." He 
is Roger L. Milgrim, Milgrim, Thomaja, 
Jacobs & Lee, New York City, and his "de­
finitive work" is appropriately titled," 
"Trade Secrets." 

Most lawyers, said Behringer, seem to 
think that trade secret law affords the 
broadest protection available now. 

Taxes on Software? 
Planners Take Heed 
The subjectability of computer software 
and services to state sales and personal 
property tax has been an industry hotbox 
since the, early 1970s. 

A Wednesday afternoon NCC session will 
review existing state and federal taxes ap­
plicable to the development, ownership, 
sale and lease of computer programs and 
related products and services. "It is a sub­
ject which should concern people involved 
with planning both from software houses 
selling programs and customers who pur­
chase them, and from insurance companies 
and the like which 'invest a great deal of 
money in in-house developed software," 
said John W. Behringer, Sutherland, Asbill 
& Brennan, Washington, D.C., session 
chairman. 

Among the speakers will be Thomas 
Lynch, Commissioner, State of New York 
Department of Taxation and Finance. 
Lynch was instrumental in New York's ef­
fectively exempting software and related 
services from New York State sales taxes in 
an action taken in November 1977~ Behr­
inger said he will review what happened in, 
New York. "I think this affects all states. I 
believe tax commissioners talk to each 
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MOVIES BY COMPUTER: ,NO ACTORS, NO CAMERAS 

Will the day ever come, asks Rand 
Corp. 's Suzanne Landa, when movie 
films will be made totally by computer­
without actors or cameras? Her answer: 
"An undeniable yes." 

Landa, who has surveyed the use of 
computers in tinseltown, qualifies her 
statement by adding: "Whether movies 
produced by computer will be competi­
tive in cost and quality with those pro­
duced by the traditional process, with 
computer aids, remains highly question- . 
able." But she adds that with the use of 
computer technology it isn't too far­
fetched to envision ~an actor speaking 
with another actor's voice, or an actor's 
head attached to another's body, where 
the body might be doing things that are 
totally unacceptable to the actor, but ger­
mane to the plot. 

Landa leads a session at the Nee June 
7 entitled, "Computer Technology in the 
Movie Industry," in which ,she will trace 
a study she's done of the movie industry's 
use of computers all the way from a 
movie's initial conception through exhibi­
tion, preservation, and redistribution. 
Her study wasn't done under a contract 
to the Santa Monica company, but Rand 
could benefit from it, she says, "because 
~veryone in the movie industry wants to 
become a producer, but without having to 
get involved in busy paper work." Rand's 
knowledge of computers could help them. 

For instance, she explains, the movie 
industry's payroll system is more com­
plex than in any other industry because of 
changing regulations in the more than 60 
unions and guilds to which their employ­
ees belong. And the employment figures 
vary widely. A studio that employs 3,500 
'to 7,000 persons permanently, easily 
could be paying 50,000 persons a year. 
She notes that Universal Studios, which 
employs between 50 and 2,000 extras a 
day, uses an interactive system to access a 
data base containing the names of avail­
able extras and information. about their 
skills, attributes, costumes, and props. 

Another studio uses computer graphic 
aids to help them determine the parts of 
each set which must be built to avoid the 
waste of building, say, a $3,000,000 set of 
which maybe only a third will appear in 
the final print. She says line drawn ver­
sions of sets and people are entered into 
an Evans & Sutherland Picture System 2 
through a tablet. For each set, camera 
angles. and moves are executed in a way 
that those portions of a set that need not 
be built becaus~ they will never be visible 
can be determined. 

Production cost control also is being 
done with the use of a computer. For ex­
ample at Disney Productions, a minicom­
puter system soon will be used to help the 
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CHINA SYNDROME-Movie starring Jack Lemon and Jane Fonda used a 
. ~icroprocessor to control background instrument panel lighting in synchronization with 
live-action performances. 

location auditor explore the costs of vari­
ous courses of action when an unforeseen 
event occurs. "For example, should a 
storm break, with an expected duration 
of two weeks, the location auditor would 
like to determine the costs of keeping 
everyone on location versus sending them 
home, paying required penalties, and 
bringing them back later." 

Not until this year, Landa says, have 
special effects been created with the aid 
of computer-controlled cameras and 
models. Such previous science fiction 
movies as "2001: A Space Odyssey," and 
"Star Wars" have used special-purpose, 
hard-wired machines, not computers, 
"depending of course on what your con­
ception of a computer is." 

The popular movie "The China Syn­
drome" required the precise duplication 
of the interior of a nuclear power plant 
during the various stages of an alert. This 
meant the operation of 131 circuits con­
trolling 2,500 instrument panel lights in 
differing sequences and in differing 
states, such as off, slow-flash, fast-flash or 
solid-on for each stage of the alert. And 
these had to be synchronized with live­
action performances. The task was com­
pounded by the need to restart the se­
quences at any point for retakes and for 
daily continuity. 

Landa says this was done by program­
ming a microcomputer in assembly lan­
guage to allow accurate, flexible and reli­
able operation of the panel lights in 
coordination with the actors' perform­
ances. 

She says digital storage of films, once 
they're removed from distribution, should 
be feasible within five years. Today's data 
compression techniques aren't suffi­
ciently advanced. To store a 90-minute, 
high quality, color film digitally would re­
quire tens of trillions of bits of storage, 
and data compression techniques would 
reduce this amount by only 20% to 30%. 

The purpose of her session is "to 
provide the computer-oriented audience 
with an understanding of the movie-mak­
ing process and where each panelist fits 
in." Two guest speakers are Al 
Jerumanis, director of corporate data 
processing at MeA, Inc. (Universal Stu­
dios), who will discuss the use of com­
puter technology in filmmaking from a 
studio's point of view, and William Di­
etrick of Mini-Micro Systems, Inc., Ana­
heim, Calif., who has developed an 
automated sound editing system that is 
used in movies' and television shows. 
Landa says the system is considered to be 
the biggest technical advance in sound 
editing in 50 years. A third guest panelist, 
Larry Elin, director of animation with 
Magi, a New York commercial anima­
tion company, will talk from the point of 
view of the user of computers in film-
making. . 

Landa says in her research she ~alked 
to many persons in the movie industry 
who weren't aware of their own extensive 
use of computers. "They'd tell me, 'Oh, 
we don't really use computers much,' and 
two hours later we would still be discuss­
ing their applications." * 



other, exchange views and are thinking in 
terms of a model state law." 

Gordon O. Pehrson, Sutherland, Asbill 
& Brennan, will talk on "Tax Planning for 
the Software Developer: Existing Law, 
Emerging Issues," and John E. Haner, 
Arthur Anderson & Co., Boston, will cover 
the topic, "Deductibility of Software 
Costs." 

Risky and Squishy 
Risk, according to Steven G laseman of 
The Rand Corp., "is a combination of 
'threat'-which has human characteris­
tics-and 'vulnerability'-the technical 
characteristics-merged by the catalyst of 
motivation." 

In the classical definition, Glaseman ex­
plains, risk was a concept that could be as­
signed probabilities. For example, if you 
choose this alternative, it is probable, to 
some degree, these three events will be the 
consequence. Risk assessment, however, 
Glaseman adds, cannot be assigned proba­
bilities. The best available techniques ap­
peal only to educated judgment. 

The session Wednesday afternoon will 
feature papers on two aspects of risk assess­
ment: the theoretical underpinnings, in the 
paper "A Modular Approach to Computer 
Security Risk Management," by Robert 
Campbell and Gerald Sands, Dept. of the 
Army; and the pragmatic approach, se­
curity measurement through auditing, in a 
paper, "The Coordinated Use of Comput-
ers in Auditing." . 

Panelists Susan K. Reed, National Bu­
reau of Standards; Erik Novotny, Com­
puter Resources Controls; and Malcolm B. 
Greenlee, Citibank, will respond to the is­
sues raised in the papers, and discuss cur­
rent research in the field with which they 
are familiar. 

Norman R. Nielsen, SRI International, 
Menlo Park, Calif., will be a special guest 
of the session, discussing the work that SRI 

is doing in measuring the vulnerability of 
computer system integrity and the poten­
tial impact of risk. 

The session topic is, as Glaseman ad­
mits, "squishy." But then, he adds, "we 
currently don't know enough to invest our 
resources wisely toward the solutions of 
risk assessment problems; we don't even 
know enough to pinpoint what the real 
problems are. At this stage, each oppor­
tunity for discussion and debate is critical." 

Can Associative Processors 
Be Made Less Expensive? 
It's traditional for Nee programs to include 
sessions on computer architectures of the 
future, and such sessions are always well 
attended. This year's program will include 
several of that variety, including "Associa-

Early users of computerized conferencing have groped 
and fumbled their way through communicating. 

tive Processors-Why are they needed? 
What can we expect in the future?" It will 
be held Thursday under the joint 
emcee'ing of Tadao Ichikawa from 
Hiroshima Univ. and King Sun Fu from 
Purdue. 

Associative processors have come to be 
viewed as very large, specialized, and ex­
pensive machines, and that's one of the 
problems· with the concept, according to 
Professor Fu. We can reel' off several fine 
applications for the systems-like pattern 
recognition, seismic data analysis, picture 
processing-all of which are now stymied 
by the current lack of machine power. That 
list adds to the conception of these pro­
cessors as being super numbercrunchers. 
But great advances may be made by build­
ing less expensive versions, perhaps with 
multiple microprocessors, says Fu. 

For example, he suggests, many medical 
applications like X-ray analysis, blood-cell 
counting, EEG and EKG analyses could ben­
efit from increased parallelism. The prob­
lem today is. that the hardware is so 
expensive that hospitals must opt for less 
analysis or at least much slower analysis. 

Better hardware would lead to closer to 
real-time processing of satellite data as 
well, which now takes weeks to process. 
More cost-effective hardware would lead 
to commercial dp applications, too, includ­
ing the development of data base pro­
cessors-for which associative architec­
tures hold genuine promise, especially with 
relational data bases. 

Some of the above applications have 
been tried, including data base processing, 
with varying degrees of success. How and 
where and with what effect are the topics to 
be covered. 

Computerized, Conferencing 
~et's Try It Again 
Rapid technological advances sometimes 
fool us into projecting rapid changes in so­
cial systems-in how we do business, for 
example, or how we interact with others. 
Thus automating office work, on-line con­
ferencing, and other developments where 
the human parameter is intimately in­
volved are thought to be easier than they 
really are, and "just around the corner" in 
terms of time. 

Those who have experimented with such 
systems, including the participants in a ses­
sion Tuesday morning on "Social Effects of 
Computerized Conferencing," soon find 
that the technical problems are not the only 
barriers to be hurdled. What has hap­
pened, according to panelists Elaine Kerr 
and Robert Bezilla, is that "early users of 
computerized conferencing have groped 
and fumbled their ways through commu­
nicating. Messages have been misdirected, 
humor misunderstood, anger has gone un-

tempered, precision dissipated, emphasis 
misplaced, and verbosity has gone un­
checked." All this from tools that are 
intended to streamline human interaction. 

Murray Turoff, a panelist who is very 
familiar to those who have followed the 
field, suggests the same kinds of problems 
by subtitling his keynote presentation 
"Confessions of a Designer." His work 
with EIES (Electronic Information Ex-

, change System), plus Valerie Lamont's ex­
perience with "Legitech" (a similar system 
for legislators), and that of the Institute of 
the Future with the system "Planet" will be 
shared in the session organized by Starr 
Roxanne Hiltz. 

The Information Officer: 
Transition for Op People 
Career-minded Nee visitors may be inter­
ested in a session of panelists talking about 
the role of today's corporate information 
officer and whaUhe universities are doing 
to train persons for this role. Called "The 
Information Officer: Fact or Fancy?" the 
session, headed by Dr. James C. Emery of 
Educom in Princeton, N.J., will introduce 
the new factor of how the information of­
ficer can cope with office automation, once 
outside the purview of the traditional data 
processing director, but now very much 
part of it. 

"It makes a lot of sense to put this thing 
under the information officer," says 
Emery, who says he believes a lot of people 
in dp can make a good transition to take 
over office automation functioQs. 

Other panelists at the session to be held 
Tuesday afternoon are Frank J. Carr, of 
the General Services Administration's au­
tomated data and telecommunications ser­
vices' commission; Professor J. Daniel 
Couger, Univ. of Colorado; Allen Z. Loren 
of INA Corp.; and Paul A. Strassmann of 
Xerox Corp. All are familiar in one way or 
another with the information officer's func­
tions and will discuss how the nature of an 
organization influences the information of­
ficer's role, with emphasis on organizations 
in the private and public sectors and man­
ufacturing or service, large or small. 

Emery says the information officer's ori­
gins vary. They can be data processing peo­
ple moving ahead or they can come from 
today's business schools. Whatever, they 
must answer one big question: Do they 
have the managerial point of view? 

Information Is Power 
and a Lot of Politics 
It's not a new concept that information in 
any organization means power. But in the 
computer era, some among the intel­
ligentsia view information as a battle for 
information among corporate level people 
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Some of the problems stem from a woman's own attitude 
about herself and other women. 

and divisional level people. And they see it 
as a highly disruptive factor in the way or­
ganizations work. 

In a session with the intriguing title, 
'~Power, Politics and Structure: Comput­
ers and Organizations," four persons 
from universities will present their views 
on how these factors can influence the 
success of computer systems. "Any ven­
dor or manager is well aware of the poli­
tics involved in making a decision to buy a 
computer," says M. Lynne Markus of 
Case Western Reserve Univ. of Cleve­
land, who heads the session to be held 
Tuesday, June 5. 

Atone time the corporate accounting of­
tke operated only as a figurehead, having 
to go to the divisional groups for informa­
tion. Suddenly they acquire their own com­
puter system, into which the divisional 
people input data, but that data. is turned 
into output for the corporate people and 
not for the divisional people; "People de­
signing such systems see that they have all 
sorts of benefits for an organization and 
assume they therefore will be installed. But 
this is based on an incorrect assumption: 
that all people will receive the benefits 
equally. In fact, benefits are very unequally 
distributed," says Markus. 

Markus bases her findings on a one-year 
study of two major unidentified manufac­
turing companies that are highly de­
centralized. She found that in one organi­
zation, the divisional people were indeed 
using the system to provide reports for the 
corporate people, but also were either run­
ning parallel systems on a different com­
puter system or keeping their own manual 
systems. "And, in many cases, for the divi­
sional people this made sense," said 
Markus, "because each u.ser in the organi­
zation had a different expectation for the 
system." 

Markus said her stlidy, which will be 
presented this spring as a doctoral disserta­
tion at Case, used three distinct descriptive 
models-rational, cultural and political­
for determining the factors in selecting sys­
tems. The rational model determined the 
cost and benefits of a system, the cultural 
explored the user satisfaction with a sys­
tem, and the political explored the power 
shifts within an organization as a determi­
nant in acquiring a system. She believes 
many of the outcomes of organizational use 
of computing technology are neglected and 
will explore the implications as they relate 
to the systems designers. 

Other speakers in the session will explore 
these factors as they apply to the manager 
of information systems. Daniel Robey of 
Florida International Univ., Miami, will 
explain how his recent research into infor­
mation systems as practiced in five coun­
tries found factors that affected the man-
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ager's job. Margrethe Olson of the corpo­
rate applications and information systems' 
group at New York Univ. will discuss the 
subject from the point of view of today's 
trends toward office automation. Peter 
Keen, professor of information systems at 
the Wharton School, will zero in on the 
politics of information systems. 

A Computer for the Boss 
Despite the visions of crystal ball gazers 
over the past several decades, computers 
don't occupy prominent positions in the of­
fices of many chief executive officers 
(CEO'S). A Wednesday session, "Comput­
ers for the Chief Executive Officer," 
chaired by Howard Lee Morgan of the 
Harvard Business School, will explore the 
computer support desired by, and provided 
to, CEO'S. The topic will be considered in 
light of new technology, particularly office 
automation and personal computing. An 
example cited by Morgan is the case of a 
railroad executive who uses a personal 
computer at home to receive electronic 
messages and to perform modeling simula­
tions. 

Morgan expects an audience of CEO'S, 

dp managers, and decision support person­
nel. The panelists represent a variety of 
positions. Neil Churchill, also of the Har­
vard Business School, will be on hand to 
present a skeptic's views. Two CEO'S also 
will be on hand: James H. Carlisle of Office 
of the Future, Inc., and James C. Emery of 
EDUCOM. Herbert Z. Halbrect of Halbrect 
Associates, and president of the Society for 
Management Information Systems, will 
round out the panel. Halbrecht, on behalf 
of the society, has studied a number of 
CEO'S who personally use computers. 

Women in Dp: Touchy 
Subject of Earnings 
The ever-changing role of women in the 
male-dominated world of data processing 
should be one of the hotter topics at this 
year's NCC. Anticipating the growing inter­
est in this often touchy subject, conference 
planners have lined up a series of sessions 
all aimed at advising women on career 
paths and problems in the computer field. 

Leading off on Tuesday afternoon, Car­
olyn Landis will head a session on "The 
Status of Women and Minorities in Com­
puting." Landis, a corporation secretary at 
EDUCOM, a Princeton, N.J., research firm 
specializing in computers in education, has 
organized her session around two main 
speakers. Helen Wood of the National Bu­
reau of Standards will be on hand to sum 
up the current status of women and minor­
'ities in computer professions. Another talk 
by Lynn Peterson from the Univ. of Texas' 

Health Science Center will focus on "The 
Status of Women in Health Science Com­
puting." A follow-up discussion will zero in 
on some of the problems women confront in 
seeking progressively better jobs in the dp 
field. ' 

Some of those problems, according to 
TRW'S Betty Niimi; may stem from a 
woman's own attitude about herself and 
other women. Niimi, a subproject manager 
on the' Battlefield Exploitation & Target 
Acquisition (BETA) project at TRW'S De­
fense & Space Systems Group, has put to­
gether a Wednesday afternoon session 
which explores how these attitudinal hang­
ups hamper women from moving up the 
managerial ladder. ' 

Designed to sensitize women to these 
professional pitfalls, Niimi's session, 
"Making Management a Women's 
Game," will feature five speakers. TRW 

technical staffer Alyce Jackson, who origi­
nated the idea for the session, will give a 
talk on "Opening the Door to Manage­
ment." In this discussion, Jackson will 
benchmark the management game, ana­
lyzing the requirements and strategies 
women must have and use to move into 
their first management slot. Another ses­
sion speaker, Ruth Brown of Detroit Trans­
mission, will present her views on how 
women make the jump from technical to 
managerial jobs which require a whole dif­
ferent set of skills. 

On the subject of "Adopting a New Per­
sonal Image," Jan Winston, an associate 
contract administrator at Aerojet Electro 
Systems, will delve into the feelings of risk, 
isolation and insecurity that women often 
face when switching into the managerial 
mode. Opportunities for women in upper 
management. will also be explored by 
Linda Taylor, functional area manager of 
software development at System Develop­
ment Corp. 

Session leader Niimi, with the topic of 
"Playing t~e Political Game," will focus on 

-how manager-minded women should deal 
with their subordinates, peers and top 
management. This calls for a new mind­
set. Niimi explains why: "Women have 
tended to justify their existence by being 
good in the technical environment. That's ' 
where, they believe, there's truer quality­
in other words, brains talk. But when you 
get into managerial roles, you're really get­
ting more into interpersonal relationships. 
You must know how to interact with people 
and how to motivate them and how to solve 
problems. And I think that becomes a more 
difficult role to transition into, mainly be­
cause you then have to deal with the fact 
that you are a woman and not a father im­
age." 

Niimi, who serves as chairperson of 
. TRW'S Women's Advisory Group, believes 



· women themselves have'" to "get used to 
dealing with other women." Traditionally 
used to working with male job superiors, 
many women, according to Niimi, have 
adopted "the daughter role." That role 
"ploy," she insists, "simply doesn't work 
anymore," particularly when a woman's 
boss is another woman. "And that," she 
declares emphatically, "is a healthy 
shakeup in the equi.1ibrium." 

To understand why this equilibrium has 
been the way of life of the working woman 
for so long, Ira Mason has planned a ses­
sion on the "Sexual Barriers in Business 
and How to Overcome Them." This eye­
opening session, scheduled for late 
Wednesday afternoon, will examine the 
psychological differences between men and 
women and how those differences impact 
professional women. Mason will also probe 
some of the classic facts and fallacies sur­
rounding working women. 

Mason, a data processing professor at 
Lehigh County Community College in 
Schnecksville, Pa., has been doing research 
on how boys and girls are raised and 
trained. Tracing adult behavior patterns 
back to their roots in childhood, she will 
cite studies which seem to pinpoint why 
women and men have been locked into 
roles both personally and professionally. A 
big booster· of the "woMANager" ( a word 
she herself coined), Mason will discuss 
ways for women to revamp their traditional 
roles and achieve managerial muscle. 

So far, very few women in dp have devel­
oped that muscle. Their career mainstays, 
Mason points out, have been programming 
and' systems analysis. On the salary scene, 
women are also getting shortchanged when 
compared to men. "In the computer sci­
ences field," she notes, "women earn 67% of 
what males earn." Those statistics, she af­
firms dismally, "are across the board in 
computer sciences, including data process­
ing." 

Maintenance: A Slower 
Response for Economy? 
The traditional two-hour response time 
that computer service companies offer 
could giv'eway to four hours or next day as 
maintenance costs continue to soar while 
hardware comes down in price. That's the 
feeling of George O. Harmon, vice presi­
dent and general manager of Pertec Com­
puter Corp.'s Services Div., who will lead a 
session Thursday on "The Expanding 
World of Service." 

Harmon is past president of the three­
year-old Association of Field Service Man­
agers (AFSM), an organization of some 
1,300 members representing 300 com­
panies, which is presenting the session that 
Harmon said will be aimed at telling top 

management how critical service is to ven­
dors and users. "Service for some vendors 
will be the difference in their success or 
failure," says Harmon, who will be joined 
by four panelists: Richard P. Cook, director 
of field engineering with Mohawk Data 
Sciences; William J. Herbert, vice presi­
dent of Indeserv, Inc., an affiliation of inde­
pendent service organizations; Charles T. 
Hutin, program manager with Xerox 
Corp.; and Wesley D. Tharsh, vice presi­
dent of services with National Semicon­
ductor Corp. 

Topics will include designing reliability, 
availability and serviceability in product 
development, maintenance pricing tech­
niques, impact of technology on service 
strategy, the role of third party mainte­
nance in the industry, and diagnostics and 
support center concepts. 

On pricing concepts, Harmon notes that 
the maintenance business which was a $4.8 
billion business last year is beginning to 
find itself having to charge well beyond the 
traditional 3% to 5% of the purchase price 
of equipment. On some systems, notably 
the MITS Altair line that Pertec acquired 
three years ago, the rate is 20% to 22% of 
the hardware price. As that continues, he 
said, some customers may begin to opt for 
lower rates at the price of service response 
time. "From the traditional two hour re­
sponse time, they may begin to go for four 
hours and maybe even next day service for 
reasons of economy," he says. The reason, 
of course, is that hardware prices are drop­
ping dramatically while the cost of service, 
which is a labor intensive cost; are rising 
fast and that is seen chiefly in the smaller 
computer field. Harmon says he doesn't 
foresee "for at least several years" the time 
when the customer will opt do to his own 
maintenance with plug-in spare parts. . 

The session at Nee should attract other 
service people· and the small systems 
houses who "have come to grips with how 
they will service their products." The rest 
should be users, Harmon said. 

With Feds as Friends, 
Who Needs Enemies? 
International conflicts concerning trade, 
telecommunications, and information flow' 
will be discussed at several Nee sessions. If 
the panels and the audience are candid 
enough, these meetings could be roof-rais­
ers since the topics have been rife with grip­
ing, sniping, and suspicion. 

U.S. restrictions on trade will be the sub­
ject of "Foreign Policy and National Se­
curity Restriction on International Trade 
in Data Processing." From some views, this 
panel could be labeled, "With friends like 
our government, who needs enemies?" 
Chaired by Arthur T. Downey of Suther-

land, Asbill, & Brennan, the. panel will 
limit itself to restrictions imposed on ex­
ports to Communist countries and such 
other hotspots as South Africa. 

A particular focus will be on revisions to 
the Export Administration Act, which ex­
pires Sept. 30, and the impact of controls to 
date on U.S. exports. Many firms have bit­
terly complained that American restric­
tions and embargoes for political and 
human rights reasons have accomplished 
nothing more than loss of business for U.S. 
companies. A case in point will be repre­
sented by David Anderson of Sperry Rand 
Corp. Last y~ar, in retaliation for Soviet 
prosecution of dissidents, President Carter 
halted the export of a Univac system to 
news agency TASS. A few weeks ago, with 
none of the dissidents freed, the decision 
was reversed. 

Unfortunately~ new U.S. tax policies ad­
versely affecting overseas operations and 
the closing of American trade centers 
around the world are not. topics on the 
agenda. But Downey, Anderson, and Wil­
liam G. Barraclough of the State Dept. 
should be able to answer questions. 

On the teleco'mmunications side, L. Dan 
O'Neil of the National Telecommunica­
tions and Information Administration has 
assembled a panel to examine the conflict 
between the increasingly competitive com­
munications services industry in the U.S. 
and the highly protected postal and com­
munications monopolies abroad: "Com­
puter Communications and the Interna­
tional Data Marketplace." The implica­
tions for multinational users and vendors 
are enormous, as foreign nations move to­
ward elimination of private nets, increase 
the costs of transmission, and resist some 
foreign competition. 

The U.S. services firms and users will 
not be sitting on this panel, but O'Neil and 
his colleagues-James Howard of NTIA, 
Kalman Shaeffer of the Federal Commu­
nications Commission, and Ron Edward of 
Martech Strategies-should be informa­
tive on the government's perception of the 
conflict and the reaction the U.S. is receiv­
ing from overseas authorities. 

(U.S. entrepreneurs may want to ask 
about the government's position on entry to 
this market of foreign data base and other 
computer services-like Viewdata-if re­
strictions on American competition abroad 
continue.) 

For those weary of the "International 
Privacy Debate: Laws, License, and Lim­
itations," the session by this name will be 
hard put to shed much new light on how all 
the data laws proliferating around the 
world will affect the multinational users 
and vendors-or the U.S. in general. It's 
not that the speakers will not be knowl­
edgeable, but that everyone is still jockey-
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Hopefully; the session will present debates, not one-sided views. 

ing for position and most laws are just 
being passed or implemented. 

For the untutored, however, the session 
will outline the legal happenings to date by 
country and in organizations developing 
treaties and guidelines (Alexander Roth of 
AFIPS). Control Data's Hugh Donaghue, 
chairman of the government's task force of 
multinationals studying the subject, will 
detail the work and findings of that task 
force. And Lucy Hummer of the State 
Dept. will explain the U.S. government's 
current position, which has been to oppose 
any legal treaty and support the voluntary 
guidelines being developed by the Organi­
zation for Economic Cooperation and De­
velopment. 

At writing, this panel was looking for a 
good representative of the European view, 
so hopefully it will present debates, rather 
than a one-sided view. 

The session on the "Technical Aspects of 
Privacy Protection in Transnational Data 
Systems" will take a crack at describing 
the legal requirements and security pro­
cedures that the multinational organiza­
tion will have to follow in complying with 
the foreign data laws and treaties. Chaired 
by Dr. Rein Turn, who heads up the afips 
Transborder Data Flow Panel, the session 
will have Philip Tankhoff of Computer Sci­
ences discussing the impact on services 
companies and M. Blake Greenlee of Cit­
ibank examining the demands on the mul­
tinational computer user. The prospects for 
international scientific information ex­
change will be discussed by George I. 
Davida of the National Science Founda­
tion. 

Integration of Analog 
and Digital Circuitry 
There are important systems ramifications 
in a newly developed ability to combine 
large amounts of logic and memory on a 
chip alongside analog functions, such as 
a-d and d-a conv~rters, commutators, and 
operational amplifiers-the traditional lin­
ear circuits. It's now possible to buy a mi­
croprocessor with an 8-bit a-d converter, its 
own oscillator, and some'other special cir­
cuitry. Thus all the circuits that formerly 
were on the periphery have been pulled in­
side, and that means lower costs. 

This chip, a first generation product, can 
be used as an automobile carburetor con­
troller, for example, or to control both a 
microwave and conventional oven. It can 
be interfaced directly with a keyboard, dis­
play, and thermocouples, and will provide 
time of day and accommodate the pro­
gramming of the oven. 

"As we all know, the amount of digital 
circuitry you can place on a chip has been 
growing," notes Rob Walker, chairman of 
a session Wednesday, "The Impact of New 
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AID LSI Technology on Systems." "Every 
year it has doubled, or close to it." 

Indeed, semiconductor memories have 
become more closely packed arid micro­
processors are handling longer word 
lengths, and the cost of these devices con­
tinues to plummet. But there are systems 
where most of the cost is-in analog cir­
cuitry. And the pressure to reduce those 
costs have led to the integration of analog 
and digital circuits on one chip. 

This panel, then, will have representa­
tives of the significant and major technolo­
gies, people who will describe their ca­
pabilities and latest products in order to 
indicate their thinking about systems. And 
Walker says he's hopeful that systems folks 
jn the audience will question their ap­
proaches to system design. 

Walker of Intel Corp., Santa Clara, 
Calif., uses the example of a data acquisi­
tion system design to show how things are 
changing. As represented by a circuit de­
sign, he observed, someone might question 
whether the latest thinking is to have a 
computer at each strain gauge. Such a de­
sign, he acknowledges, sounds ridiculous. 
"And yet it's absolutely true." So it means 
the architecture of that system is changing. 
Instead of low-level signals and a shielded 
wire going into commutators, into a-d con­
verters, or into a transmission modem, the 
interface will be over a two-line twisted 
pair or a modem directly. And the trans­
ducer will have associated with it a micro­
processor and all the signal conditioning. 
All this for a mere additional $10, say, 
which represents a savings over the things 
it replaces.· 

"So that's where we think there will be 
systems ramifications, both large systems 
and small." 

A product not yet out but likely to be 
mentioned is the analog microcomputer. It 
accepts analog signals, outputs an analog 
signal, but every step in between is digital. 
Since the processor is programmed like any 
microcomputer before, it means the analog 
folks will be learning programming, much 
as the digital circuit and logic designers 
before them have done. 

But the emphasis on this session will be 
on what's possible now, what the panelists 
think will be possible in the future, to ask 
what they should build, and to indicate 
how these capabilities will change future 
systems designs. 

How Users, Programmers 
Interact with Systems 
With personnel and software becoming the 
dominant cost in systems, the marriage of 
psychology and software deserves thought. 
An experimental approach with a con­
trolled format would lead to a better under­
standing of how users and programmers 

interact with their systems. Ben Shneider­
man, an associate professor in the informa­
tion systems management department of 
the Univ. of Maryland, became interested 
in the psychological aspects of computer 
science about five years ago. In New York, 
he'll chair a Tuesday session entitled "Soft­
ware Psychology: Exploring the Human 
Factor." The session, intended for practi­
tioners and researchers, will look into ex­
perimental psychology and psycholinguis­
tics (how we learn language, is it innate or 
cultural?). 

Panelists have been chosen from both 
computer science and psychology. General 
Electric, which has studied, for the Office 
of Naval Research (ONR), how program­
mers debug and comprehend programs, 
will be represented by two speakers: Bill 
Curtis, and Tom Love. Psychologist An­
thony Norcio of the Catholic Univ. has re­
searched how programmers comprehend 
their code. John Gannon, also of the Univ. 
of Maryland, kept and ;malyzed all of the 
runs 33 programmers made while develop­
ing and debugging code. He analyzed mis­
takes, and investigated why some bugs took 
little time to find, while others remained 
elusive. John C. Thomas of the IBM 

Research Group will take a look at how 
people design systems. 

Faster Searches Seen 
With Array Processors 
The "next" machines in dp's evolution will 
be large and small versions of array pro­
cessors, says Sue Eilers, who heads the ses­
sion on Associative Languages on Thurs­
day. Many users are already working with 
small array processors and don't realize it, 
she says, including those processors which 
are imbedded in large machines for pur­
poses like paging. ' 

"It's going to happen, if only because it's 
one way of speeding things up. We're 
reaching limits with our present architec­
tures. We can get an order of magnitude 
faster searches of data bases, for instance, 
with array processors." 

One obstacle to widespread use of such 
systems now is the lack of languages, but 
the situation is changing. A few associative 
languages are on-stream now, or at least 
close. When they do come, the languages 
will look a little different from those we're 
used to. They still may be procedural, but 
they won't be sequential. They will have no 
need for DO loops and other mechanisms to 
step through data, since array processors 
do that automatically. And the new lan­
guages will be particularly right for data 
base applications, especially those involv­
ing relational data bases .. 

According to Eilers, it's time to get 
ready for them. They're almost here. 



Market Confused About 
Minicomputer Software 
"The hardware is there," says Marvin 
Golland, a manager in the consulting and 
data management group of Peat, Marwick, 
Mitchell & Co., New York. "But there's a 
confused market out there regarding soft­
ware." 

Golland, who will be heading an NCC 

session Monday on the "State of the Art of 
Minicomputer Hardware/Software and 
Distributive Processing," believes that the 
uncertainty users feel about minicomputer 
software selection stems from the fact that 
minivendors-manufacturers, oem houses 
and software houses alike-may be prom­
iSIng more than they can deliver. "People 
believe that in selecting and installing a 
mini system they simply have to flip a 
switch and everything will work fine. But 
that's simply not the case." 

Golland believes that it's almost as diffi­
cult for a user to get a minicomputer sys­
tem up and running as it is to make a big 
mainframe system operable. "You can't 
cut corners on system implementation 

whether you've got a mini or not. There are 
no shortcuts." 

Another panelist, Norman Schibuk, di­
rector of programs and systems, Multiple 
Funding, New York, intends to talk abol;lt 
some of the ways his firm's clients are using 
minis in a distributive mode. Multiple, 
which sells software and remote processing 
capabilities to insurance companies over 

. the Service Bureau Corp. network, pro­
vides clients with a centralized data base of 
their own records. An increasing number 
of these companies are concurrently put­
ting minis in regional offices where they're 
being used for local dp applications. 

"The minis may handle such local back 
office functions as payroll," says Schibuk, 
"but at the same time the regional offices 
are tied into the central data base which is 
controlled and maintained by the home of­
fice of the insurance company." 

With this approach the home office 
maintains complete control of its files, 
Schibuk says, since none of these records 
can be changed except by corporate head­
quarters,· The centralized files themselves 

include proprietary and general informa­
tion on some 200 different forms of life in­
surance policies and pricing and marketing 
information. This can be released selec­
tively to different branch offices if, for ex­
ample, the parent company wants to 
attempt an experimental marketing proj­
ect. And it could be pulled away just as 
easily, says Schibuk. 

Until recently most of Multiple's clients 
used terminals to access the central files. 
However, now half a dozen have installed 
distributed mini· operations and one 'large 
insurance firm is in the process of installing 
a 1I8-minicomputer network which will be 
tied into the Multiple data bases. Access­
ing the data bases remotely is less expen­
sive than maintaining complete files on 
site, Schibuk maintains. ~~ 

Four hundred exhibitors, an NCC record, will display their wares on all four 
floors of the Coliseum and at the Hilton Hotel. 

PRODUCT PREVIEW 
Somewhere in the New York phone book, 
some helpful soul explains how. to relate 
street addresses to cross streets. "Take the 
square root of the street address, add the 
largest prime number less than or equal to 
this, then divide by pi. The whole number 
part of the quotient is the cross street, while 
the fractional part represents your com­
posite biorhythm on a scale of zero to one." 
If all this fails, you can always ask a cab 
driver. 

Unfortunately, the cab drivers probably 

AM INTERNATIONAL, INC., 
BRUNING DIV. 
Tustin, Calif. 

MICROGRAPHICS 

Booth 2510 

The CSR 2001 Camera/Processor can be 
configured with automatic document 
feeder, and internal and external process­
ing (or both). With the auto feeder, the CSR 

is speced to process better than 1,200 docu­
ments per hour. The unit has a base price of 

won't be up to speed on the booth number­
ing scheme used at this year's NCe. Not to 
worry: it's easier than finding an address. 
Booths with four digit numbers are in the 
Coliseum; the first digit indicates the floor. 
Three-digit booth numbers greater than or 
equal to 300 have been assigned to booths 
in the Hilton Hotel. And those remaining 
three digit numbers go to the Personal 
Computing Festival, located in the Sher­
aton Centre (formerly, the Americana 
Hotel). );.~ 

$13,800; auto feed adds $2,900, and pro­
cessing capability is an additional $2,400 
(internal) or $2,800 (external). 
FOR DATA CIRCLE 400 ON READER CARD 

APPLIED DATA COMMUNICATIONS 
Tustin, Calif. Booth 356 

FLOPPY DUPLICATOR 
The Floppy Copy IC-450 Programmable 
Media System is a tool for testing, initializ­
ing, and duplicating both standard and 

mini diskettes. An automatic stacker / 
loader holds up to 50 diskettes; diskettes, 
fed one at a time, can be tested, initialized, 
and then loaded with data for subsequent 
mass distribution. Diskettes failing the test 
phase are ejected into a reject hopper. The 
Floppy Copy is said to handle all IBM for­
mats, as well as most other formats; for­
mats supported include single and double 
density and one or two sided drives. Both 
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hard and soft· sectoring can be accommo­
dated. The basic Floppy Copy, with cpu, 
stacker /loader, crt console, and worksta­
tion desk, sells for $19,950 for standard or 
minifloppy, and $29,950 for both (double 
density is priced separately). 
FOR DATA CIRCLE 401 ON READER CARD 

APPLIED DIGITAL DATA SYSTEMS, 
INC. 
Hauppauge, N.Y. Booth 1322 

SYSTEM AND TERMINALS 
. A small system and a range of terminals, 

from simple display to clustered intel­
ligence, will grace this vendor's booth. The 
System 75, a small system targeted at the 
oem market, speaks BASIC and FORTRAN. 
ADOS, the System 75 operating system, 
supports sequential and random files. In 
lots of 25, a System 75, including 52KB of 
memory, three dual-sided floppy disk 
drives, parallel printer interface, commu­
nications hardware, and software, sells for 
$7,645. 

The Regent 20 is a basic 24-line by 80-
character crt display terminal. The termi­
nal has EIA and current loop interfaces, as 
well as a printer port. It sells for $995, in 
quantities of one to 24. The Regent 40 adds 
a 25 status line to the display screen, as well 
as line drawing capabilities, to the func­
tions of the model 20. The model 40 sells 
for $1,400 in quantities of less than 25. 
Moving up the line, the Regent 60 is a 
smart buffered terminal that is upward 
compatible with the 20 and 40. It sells. for 
$1,795 (one to 24 unit price). Finally, the 
Regent 300 is a clustered intelligent termi­
nal comprising a microcomputer with 52KB 
of RAM, dual diskettes, and asynchronous 
or synchronous communications at speeds 
of up to 9600bps. In lots of 25, the Regent 
300 sells for $8,080, which includes four 
terminals, pr'inter interface, cpu, diskettes, 
communications equipment, and software. 
FOR DATA CIRCLE 402 ON READER CARD 

BDTGMBH 
Rottweil, W. Germany Booth 3206 

AUTOMATIC SHEET FEEDER· 
Last year, this vendor showed up with a 
pair of paper handling devices for daisy­
wheel printers; this year they've brought 
out a fancier device, ASF 170, a sheet feeder 
for Diablo and Qume printers. The ASF 170 
differs from last year's units in that it has 
two paper trays, either of which can be se­
lected under program control. An optional 

. feature allows tray selection based on a 
special character imbedded in the output 
text, eliminating the need for software 
changes. An obvious application is to put 
letterhead in one tray, and bond paper in 
the other. The ASF 170 sells for $1,595. MQI 
Computer Products of Fountain Valley, 
Calif., represents BOT in North America. 
FOR DATA CIRCLE 403 ON READER CARD 
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BULL CORP. OF AMERICA 
Waltham, Mass. Booth 347 

DISK DRIVES 
The D 100 series of disk drives CII Honey­
well Bull brought to Anaheim last year has 
grown; the D 160, newest member of the 
family, will be on hand in New York. Avail­
able in three versions, with two, three, or 
four nonremovable platters, the D160 can 
pack away as much as 120MB in a package 
small enough to allow the vertical mount­
ing of three units in a standard 19-inch 
rack. The drives are compatible across the 
family, and can be intermixed on the same 

controller. The D 160's sealed disk modules 
contain two platters for 60MB capacity, 
three platters for 90MB, or four platters for 
the maximum 120MB; the modules also 
contain four, six, or eight heads, respec­
tively. Servo data, interlaced in each track, 
are used for head positioning. Oem pricing, 
for annual quantities of 100, runs $3,085, . 
$3,355, and $3,625 for 60MB, 90MB, and 
120MB versions, respectively. 
FOR DATA CIRCLE 404 ON READER CARD 

CENTRONICS DATA CQMPUTER 
CORP. 
Hudson, N.H. 

PRINTERS 
Booth 1121 

A 1200bps receive-only printer and a dot­
matrix printer intended for word-process­
ing applications will highlight this vendor's 
booth. The model 704 receive-only data 
communications printer can print from 70 
Ipm to 400 Ipm with its 180cps dot-matrix 
print mechanism. The 132-column 704 
uses the 96 character upper and lower case 

ASCII set. Reverse channel, XON/XOFF, and 
Data Terminal Ready protocols are switch 
selectable, as are parity, number of stop 
bits, and data rates ranging from 110bps to 
9600bps; the unit has a standard buffer size 
of 256 bytes (2KB is optional). The 704 has 
an RS232 interface. Available in three mod­
els, the 704 is priced from $2,350 to $2,665 
(end user pricing). 

Intended for word-processing applica­
tions, the model 753 prints at 130cps to 
150cps using proportional spacing. The 
dot-matrix printer uses an n x 9 dot matrix 
(common across the 700-series) to form 
characters; with overlapping dots, the 753 
is capable of forming characters as wide as 
18 horizontal dots. The microprocessor­
controlled printer also is capable of right 
justification under host computer control. 
Print lines may contain as many as 132 
print positions when fixed spacing (as op­
posed to proportional) is used; fixed spac­
ing throughout is rated at 100cps. Data 
input is via a parallel interface using seven 
or eight-bit ASCII codes. End user pricing 
for the 753 ranges from $2,895 to $3,195, 
depending on options. 
FOR DATA CIRCLE 405 ON READER CARD 

CHERRY ELECTRICAL 
PRODUCTS CORP. 
Waukegan, III. 

KEYBOARDS 

Booth 1022 

For systems builders, this vendor offers to 
show two capacitive keyboards (along with 
other members of its product line) at the 
Coliseum. The CBSO-07 AA and CBSO-12AA, in 
secretarial and communications layouts, 
respectively, require only a 5-volt· power 
supply; scan time can be adjusted from 
10msec to 80msec per key. Character 
codes are a mask option and can be selected 
from a number of codes, including ASCII 
and EBCDIC. In lots of one to nine, the key­
boards sell for $135. 
FOR DATA CIRCLE 406 ON READER CARD 

CIPHER DATA PRODUCTS, INC. 
San Diego, Calif. Booth 3311 

MAGNETIC TAPE UNIT 
Systems integrators should find this ven­
dor's Low Profile Streaming Tape Drive a 
useful component. IBM and ANSI compati­
ble, the drive reads and writes data at 
1600bpi in phase encoded format. In con­
ventional start/stop mode, the drive runs at 
12.5ips. But the drive really shows its col­
ors when it's used in "streaming" mode: the 
drive takes data in large blocks and runs at 
100ips. While streaming, the tape unit au­
tomatically inserts interrecord gaps. High 
speed streaming should take much of the 
drudgery out of backing up disk packs. The 
Low Profile Streaming Tape Drive, includ­
ing formatter and controller, sells for 
$1,780 in quantities of 750. . 
FOR DATA CIRCLE 407 ON READER CARD 



COMPUTER PRINTERS 
INTERNATIONAL, INC. 
Mountain View, Calif. Booth 60 

PRINTER 
The model 912 is this vendor's initial entry 
into the inexpensive, nonimpact printer 
market. Priced at $560 ($599 with RS232 
interface), the 912 is intended for use in 
small business systems, in the home, as a 
crt terminal copy device, in message net­
works, and in data logging applications. 
The unit can print the 96~character ASCII 
set, with characters formed on an overlap­
ping 9 x 12 dot matrix. Printing 80-column 

lines on electrosensitive silver (well, actu­
ally it's aluminum) coated paper, the 912 
runs at 170 lpm. IEEE-488 and strobe/ac­
knowledge parallel interfaces are standard 
on the basic printer; the RS232 and 20mA 
current loop interfaces are combined as a 
$39 add-on. The microprocessor-based 
printer includes self-test capability and au­
tomatic pagination (subject to override). 
FOR DATA CIRCLE 408 ON READER CARD 

DATAGRAPHIX, INC. 
San Diego, Calif. Booth 4422 

WIDE-SCREEN CRT 
The latest of this vendor's 132-column crt 
terminals, the model 132-1 , will be on hand 
in New York. The terminal displays 24 
lines of 132 characters, and it has a 25th 
line for a status display: Other features in­
clude 132 tab positions, cursor control ,with 
host computer sensing and addressing, 11-
key numeric pad, RS232 interface, and the 
use of the full 96-character ASCII upper 
and lower case character set. Single units 
sell for $2,150, with discounts offered on 
volume purchases. 
FOR DATA CIRCLE 409 ON READER CARD 

DATARAM CORP. 
Cranbury, N.J. Booth 1506 

MEMORY PRODUCTS 
A 128K-word add-in memory for DEC'S 
LSI-II/23 microcomputer (see this month's 
Hardware section) and a semiconductor 
mass memory subsystem will be on hand in 
this vendor's booth. The DR-113S 128K x 18 
semiconductor add-in is packed on a single 
quad-size card that plugs into the LSI-II 

With exhibitors distributing more than 650,000 free tickets, 
conference officials are predicting record crowds. 

backplane. The memory cycle time is 
SOOnsec; access time is 325nsec. Refresh 
circuitry is on-board, and there is provision 
for battery backup. A DIP switch allows se­
lection of addfess offset in 4K increments. 
Nonparity and 64K-word versions are of­
fered. Parity versions (I8 bits) are $3,315 
and $2,250 for 128K-word and 64K-word 
capacities; nonparity boards are $3,150 
and $2,145, respectively. 

The Bulk Semi memory system can be 
configured with O.SMB to 8MB of error cor­
recting semiconductor memory. The sub­
system comprises a Bulk Semi controller 
(BSC) board, and from one to 16 512KB 
memory boards. Intended for use as a disk 
emulator for DEC, Data General, and Inter­
data minis, the Bulk Semi memory can be 
configured in two or four byte words. Cycle 
and access times for a 36-bit word are 
SOOnsec and 3S0nsec, respectively. A typi­
cal 1 MB subsystem sells for $17,000, in­
cluding chassis, power supply, BSC, 
memory, fans, and off-line tester. The BSC 
board is $1,000 and 512KB memory boards 
are $6,SOO. 
FOR DATA CIRCLE 410 ON READER CARD 

DATA SPECIALTIES, INC. 
Northbrook, III. Booth 1528 

TAPE READER/PUNCH 
Combining both punched tape reader and 
punch in the same unit, the SRP-750 oper­
ates at standard speeds ranging from 
110bps to 3000bps; reader and punch 

speeds are independent of each other. The 
dual-ported RS232 peripheral includes a 4KB 
buffer, automatic diagnostics, full- or half­
duplex operation, and editing and duplica­
tion functions. Optional plug-in boards al­
low addition of more buffer memory or 
code conversion capabilities. The SRP-750 
sells for $2,69S. 
FOR DATA CIRCLE 411 ON READER CARD 

DIGITAL ASSOCIATES CORP. 
Stamford, Conn. 

LINE PRINTERS 

Booth 1106 

Targeting current users of serial printers or 
300 lpm and 600 lpm impact printers, this· 
vendor will, show its B-series of line 

printers. Using band printers manufac­
tured by Control Data Corp., the vendor 
offers 300 lpm, 600 lpm, and 900 lpm ver­
sions with plug-compatible interfaces for 
DEC'S PDP-8, PDP-II, and DEcsystem-20s, 
Data General Novas and Eclipses (with 
DMA attachment), Hewlett-Packard minis 
(including the HP-3000), IBM Series/I, In­
terdata (now known as Perkin-Elmer's 
Computer Systems Div.) minis and data 
communications interfaces (RS232, etc). 
The ASCII printers have 132-print position 
lines, a forms length selector switch, and 
48- and 96-character set capabilit):'. A 

swing-out yoke and in-line paper tractors 
simplify forms loading, and 69 inter­
changeable type bands, covering 22 lan­
guages, are available. A 300 lpm model 
sells for $S,99S, a 600 lpm model is $8,995, 
and a 900 lpm unit goes for $12,995. 
FOR DATA CIRCLE 412 ON READER CARD 

DIGITAL COMMUNICATIONS CORP. 
Gaithersburg, Md. Booth 500 

CONCENTRATOR/MULTIPLEXOR 
The microprocessor-based CM 9100 uses 
statistical multiplexing techniques to con­
centrate four to 32 data streams onto a sin­
gle high-speed line. Incoming lines may be 
a mix of synchronous and asynchronous, 
operating at speeds ranging from 50bps to 
19.2Kbps; the high-speed link connecting 
CM 91 OOs uses CCIT[ X.25 level II protocol, 
and can operate at speeds ranging from 
1200bps to 19.2Kbps. Electrical interfaces 
are RS232 all around. Character codes can 
use 5, 6, 7, or 8 data bits. The CM 9100, 
which is compatible with the vendor's 
larger CM 9000 product offering, has built­
in diagnostics, per-line status indicators, 
and the ability to accept down-line loading 
of line characteristics. Input lines can be 
expanded from a base of four, up to 32, in 
four line increments; a second high-speed 
link can be added for increased reliability. 
A basic CM 9100, with four asynchronous/ 
synchronous ports and one high-speed line, 
plus 16KB of buffer memory (expandable 
to 48KB), sells for $1,990 in quantities of 
five and up .. 

'FOR DATA CIRCLE 413 ON READER CARD 
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DISTRIBUTED LOGIC CORP. 
Garden Grove, Calif. Booth 351 

TAPE CONTROLLER 
The DUI20 magnetic tape controller emu­
lates DEC'S TMII controller, and can attach 
up to four tape drives to a PDP-II. The con­
troller includes diagnostic and self-test in­
dicators, and all electronics, on a single 
quad-size module that occupies one slot in 
the PDP-II chassis. Seven- and nine-track 
tapes can be accommodated, and the con­
troller conforms to ANSI and IBM standards 
for NRZI recording. Tape speeds can range 
from l2.5ips to 112.5ips. The unit is soft­
ware compatible with the RT-II, RSX-ll, 
RSTS, lAS, and MUMPS systems software. A 
single DUI20sells for $2,295, with quantity 
discounts available. 
FOR DATA CIRCLE 414 ON READER CARD 

EDGE TECHNOLOGY, INC. 
Portland, Ore. 

TERMINAL BUFFER 

Booth 365 

The Tinybuffer, available with memory ca­
pacities of 1 KB or 4KB, plugs into a Teletype 
model 43 terminal, providing buffering and 
local editing capabilities. The boards offer 
switch-selectable data rates of 110bps and 
300bps, as well as strappable rates of up to 
9600bps. Capable of recognizing standard 
paper tape control codes, the Tinybuffer 
allows off-line data preparation and subse­
quent transmission in ASR mode. The unit 
also has top-of-forms control, automatic 
answer-back message, and support for var­
iable margins. A Tinybuffer with 4KB of 
RAM sells for $550; a 1 KB unit is $435. 
FOR DATA CIRCLE 415 ON READER CARD 

GENERAL ROBOTICS CORP. 
Hartford, Wisc. Booth 4221 

MICROCOMPUTER SYSTEMS 
LSI-I I-based microcomputer systems and 
peripherals will grace this vendor's booth. 
The Hercules systemc6nsists of an LSI-II /2 
cpu with 60KB of RAM, EIS/FIS arithmetic 
hardware, a serial I/O port, and a dual­
drive disk subsystem with a 132MB capa­
city. Software support is provided by RT-I1. 
Hercules lists for $30,000. The Pulsar crt, 
a DEC VT52 emulator, also will be on hand. 
The RS232 terminal sells for $1,250, includ­
ing numeric key pad. The vendor offers 
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oem discounts on annual orders of two or 
more units; at the -20 to 49 unit level the 
discount is 25%. 
FOR DATA CIRCLE 416 ON READER CARD 

GNT AUTOMATIC, INC. 
Waltham, Mass. Booth 2004 

TAPE PUNCH 
The model 3601 tape punch handles both 
paper and mylar tape. Microprocessor 
based, the unit can punch 5-, 6-, or 8-hole 

codes. The punch operates bidirectionally 
at speeds of up to 75cps. A self-test pro­
gram is integral to the unit. The 3601 price 
schedule starts at $1,495 (quantity one); 
an RS232 interface is an additional $195. 
FOR DATA CIRCLE 417 ON READER CARD 

GOULD INC., INSTRUMENTS DIV. 
Cleveland, Ohio Booth 3015 

OFF-LINE GRAPHICS 
A multiple-microprocessor-based vector 
information processor (VIP) provides the 
brains in this vendor's VIP Off-Line Plot­
master system. As many as eight of the 
vendor's 5000-series electrostatic plotters 
and printer/plotters, of mixed types, can 
be included in a Plotmaster system. VIP 
input on standard IBM-format tapes (la­
beled or unlabeled) can be vector plot, ras­
ter plot, or print data. The VIP can reduce 
cpu overhead by converting vector data 
into raster format for the plotters. Double 
buffering allows the VIP to overlap data in­
put, processing, and plotter data transfer; 
the unit's standard buffer size is 16KB, 
expandable to 64KB (for a total of 128KB). 
VIP systems pricing ranges from $25,750 to 
$36,250, depending on tape drive and 
memory options. 
FOR DATA CIRCLE 418 ON READER CARD 

INFORMER, INC. 
Los Angeles, Calif. 

TERMINAL 
Booth 2005 

The D304 crt terminal allows the user to 
select, from the keyboard, among display 
formats of 80 characters by 24 lines, 64 
characters by 16 lines, or 32 characters by 
16 lines. The upper and lower case ASCII 
terminal has 14 function keys, providing 28 
functions using the shift key. A numeric 
keypad is included. Communications, via 
an RS232 interface, can be in full or half 
duplex at spe~ds ranging from 50bps to 
19.2Kbps. In lots of 100, the D304 sells for 
$800. 
FOR DATA CIRCLE 419 ON READER CARD 

INNOVATIVE ELECTRONICS INC. 
Miami Lakes, Fla. 

PRINTER 
Booth 2037 

Intended for printing applications where 
the document is needed immediately after 
printing (airline ticketing, invoicing opera­
tions, etc.), the Innovator 250 Demand 
Document Printer offers immediate access 
to the printed form. The impact printer 
uses fully-formed ASCII characters; the 
tractor-fed printer can print 80 characters 
per line at a rate of 300 Ipm. The controller 
board, located with the printer's cabinetry, 
can be configured in the field using switch 
strapping. Centronics, Data Products, 
20mA and 60mA current loop, and RS232 
compatibility are standard. Other inter­
faces-serial and parallel-are available 
as options. The Innovator 250 sells for 
$4,450; quantity discounts are offered. 
FOR DATA CIRCLE 420 ON READER CARD 

INTEGRAL 'DATA SYSTEMS, INC. 
Natick, Mass. Booth 4440, PC 93 

IMPACT PRINTER 
The model 440 Paper Tiger is a tractor-fed 
oem impact printer capable of printing in 
80- and 132-column formats. The upper 
and lower case ASCII matrix printer in­
cludes software selectable character sizes 
(on a character-by-character basis). Fea­
tures include adjustable form width, forms 
control over eight standard forms lengths, 
six or eight lines per inch vertical spacing, 
multiple line buffering, and both RS232 se­
rial and Centronics-compatible parallel in­
terfaces. Transmission rates-from 110-
bps to 1200bps-are switch selectable. An 
optional 2KB buffer/graphics option allows 
full dot-plotting graphics. The micro­
processor-based Paper Tiger senses the end 
of each print line, providing throughput 
rates ranging from 42 lpm to better than 
300 Ipm, depending on line length. A single 
Paper Tiger sells for $995. 
FOR DATA CIRCLE 421 ON READER CARD 

INTEGRATED SOFTWARE 
SYSTEMS CORP. 
San Diego, Calif. 

GRAPHICS SOFTWARE 

Booth 3102 

Three newly added features for this ven­
dor's DISSPLA graphics software will be 
demonstrated at the NCe. Extended Device 



· Schlage 732· 
Access Control and Alarm Monitorip.g System 
Schlage made the card slot obsolete with the introduction of the "proximity" concept of access control. The simple act of 
placing an electronically coded card within close proximity to a hidden sensor literally "opened new doors" in access 

control state-of-the-art. Now those same proven advantages of the proximity system have 
been incorporated with microprocessor technology to improve monitoring and reporting in 
critical security areas, personnel identification, fire alarms, parking, fuel monitoring, and a 
myriad of other applications. The SE/732 system effectively controls up to 32 entrances and 
8000 employees. It also monitors, programs and reports in easy-to-read English text. 
Write for a color brochure on the SE/732, or call toll-free (800) 538-1755. In California, 
(408) 736-8430. Telex 910-339-9398 Schlage Suvl. . 

Control access by "proximity" and take the nightmares out of access control, alarm 
":,onitoring, personnel identification and reporting with the SE/732 

SCHLAGE ELECTRONICS Ii .iii 
A Schlage Lock Company 

1135 E. Arques Avenue 
Sunnyvale, CA 94086 

For a Free Print of "The Octopus," suitable for framing and 
without advertising, write on youdetterhead to Schlage Electronics. 
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Interfacing takes advantage of the intel­
ligence in many graphics terminals. The 
software checks with the terminal to see 
what tasks it can handle, then splits the 
workload accordingly. The contouring op­
tion ($2,000) devises constant elevation 
contour lines such as those used in mapping 
applications; it can also be used in math or 
physics applications to show the relations 
between sets of data. The $5,000 business 
features option is geared to financial and 
administrative· applications. It supports 
generation of bar charts and pie graphs 
(pie segments can be exploded to highlight 
significant details). DISSPLA, written in 

, hardware independent FORTRAN, carries a 
base price of $24,500. 
FOR DATA CIRCLE 422 ON READER CARD 

INTERSYSTEMS INC. 
Ithaca, N.Y. Booth 338 

MICROCOMPUTER 
Currently in the process of changing its 
corporate identity from Ithaca Audio to In­
tersystems, this vendor uses its existing 
S-100 compatible boards to build its DPS-I 
microcomputer. The basic unit, priced at 

$1,145 (quantity one) sans memory, con­
sists of a 4MHZ Z80A cpu board with room 
for on-board ROM, 25 amp power supply, 
22-slot shielded motherboard, forced fan 
ventilation, and removable front panel. 
Static memory can be had in 8KB 
increments for $165 (450nsec cycle time) 
or $195 (250nsec cycle). 
FOR DATA CIRCLE 423 ON READER CARD 

INTERTEC DATA SYSTEMS CORP. 
Columbia, S.C. Booths 1237,2538,4218 

CRT TERMINAL 
The InterTube II upper and lower case 
ASCII terminal provides a 24-line by 80-
character display, keyboard with 18-key 
numeric pad and 14 user defined function 
keys, and a graphics mode for displaying 
forms. Full cursor addressing, and editing 
functions are standard. The terminal com­
municates via an RS232 interface at speeds 
ranging from 50bps to 9600bps; an RS232 
printer port (also standard) also runs to 
9600bps. A single InterTube II sells for 
$995; quantity discounts can bring the 
price as low as $598. 
FOR DATA CIRCLE 424 ON READER CARD 
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KMW SYSTEMS CORP. 
Austin, Texas Booth 436 

VECTOR-TO-RASTER CONVERTER 
The vp series of random vector processors 
accepts random vectors and symbols from 
a host, and converts this input into raster 
scan output for printing on electrostatic 
(e.g., Houston Instruments, Gould, etc.) or 
matrix plotters (e.g., Printronix). Available 
in four models, the vp series also accepts 
text in line printer format and passes it on 
to printer Iplotters. A machine-indepen­
dent FORTRAN driver, which is integrated 
into the user program, reformats the ran­
dom vectors and symbols from the host's 
floating point representation to the vp's 
format; the driver does not sort the vectors, 
nor does it use any files. A full FORTRAN 
graphics package, compatible with Cal­
comp software, is offered separately. Input 
options include asynchronous RS232, IBM 
2780. EBCDIC, Honeywell GRTS 115, as well 
as parallel seven- and eight-bit ASCII (Cen­
tronics, Dataproducts), and 800/1600bpi 
mag tape. Prices on the four models range 
from $9,900 to $18,000. 
FOR DATA CIRCLE 425 ON READER CARD 

MANAGEMENT SCIENCE 
AMERICA, INC. 
Atlanta, Ga. Booth 4706 

SOFTWARE 
The Alltax Reporter, a companion to this 
vendor's existing Alltax taxing system, pre­
pares magnetic tapes and printed reports 
for federal, state, and local tax authorities. 
It also provides state quarterly unemploy­
ment reports and tapes. Audit reports are 
provided. The Alltax Reporter interfaces 
with the user's payroll system and allows 
the user to define report sequencing in a 
number of orders, including employee 
name or number, or zip code. The Alltax 
Reporter currently runs on 360s and 370s; 
versions for Burroughs and Honeywell 
mainframes are expected. The package 
goes for $4,750; annual maintenance is 
$600. 
FOR DATA CIRCLE 426 ON READER CARD 

MCCORMACK AND DODGE CORP. 
Newton Upper Falls, Mass. Booth 4807 

FINANCIAL SOFTWARE 
Written in COBOL, the Plus series of finan­
cial applications runs on 360s and 370s, as 
well as Burroughs and Honeywell main­
frames; the series consists of five packages. 
GIL Plus On-Line allows on-line entry and 
editing of all journals. Inquiries ,can be 
made of the general ledger master file. The 
package includes budgeting, modeling, and 
planning capabilities. Prices range from 
$38,500 to $42,500. Alp Plus is a multicor­
porate, multibank accounts payable sys­
tem that allows processing of multiple and 
selective corporation and bank processing 

in the same run. The package includes an 
employee travel module and cash manage­
ment reporting. Alp Plus goes for $25,000. 
plo Plus can be interfaced with Alp Plus. It 
prints purchase orders, projects long-term 
cash requirements, and evaluates vendors 
within user-specified ranges on price, qual­
ity, and delivery. A matching module auto­
mates the process of linking purchase order 
to receipt and invoice. plo Plus carries 
prices ranging from $6,000 to $18,000. F I A 
Plus is a fixed-asset analysis and account­
ing system capable of maintaining multiple 
tax books. It is priced between $18,000 and 
$25,000. For investment analysis and proj­
ect tracking, CPA Plus, the capital project 
analysis and accounting package helps 
evaluate potential projects and keep track 
of those under way. The package is priced 
at $12,000. 
FOR DATA CIRCLE 427 ON READER CARD 

MEGATEK CORP. 
San Diego, Calif. Booth 3319 

DYNAMIC GRAPHICS SYSTEMS 
Comprising graphic peripherals, graphic 
terminals, and standalone graphic process-

ing systems, the Whizzard 7000 and 5000 
families provide a range of building blocks 
for the systems integrator. The Whizzard 
7000 uses the vendor's Adaptive Timing 
technique in its vector generator, said to 
produce fine vector control and high vector 
capacity. The units use a proprietary 32-bit 
bipolar microprocessor, and feature three­
dimensional rotation and an optional color 
monitor. For enhanced throughput, users 
can work in 2D mode, switching to 3D 
when necessitated by the user's applica­
tion. The color monitor supports four col­
ors, with a fifth color optional. A complete 
Whizzard 7000 system, including graphics 
processor, monitor, and peripherals, ranges 
in price from $30,000 to $40,000. 

The Whizzard 5000 family offers a 
Tektronix 4014 upward compatible system 
to Data General Nova and Eclipse users. 
The refresh graphics system has selective 
erase, translation, rotation, scaling, and 
zoom capabilities. Offered as a standalone 
processor, an RS232 communicating termi­
nal, or a dual-board MG552 processor for 
embedding within the customer's mini­
computer, the Whizzard 5000 family pric­
ing ranges from $6,400 for a graphics 
processor up to $35,000 for a complete 
standalone system, including peripherals. 
FOR DATA CIRCLE 428 ON READER CARD 



Welnal<e our· Floppys 
as if your job depends 

on theln. 
Because it does. 

In your work, data is too important to lose. So if you 
use a Floppy Disk with even a minor flaw-like a dropout­
you risk a lot. That's why Maxell has taken the danger out 
of Floppy Disks. . 

Maxell: the worlds most dependable Floppy Disks. 

We've devotedtwo generations to building our 
reputation as manufacturers of the world's finest magnetic 
media. Our Floppy Disk technology achieves a consistency 
that is rarely equalled ... and never surpa~sed. 

Even the jackets our floppys come in are made to 
resist heat and mechanical shock. And they're specially 
treated to prevent the build-up of static charges, so they do 
their part to increase the total reliability of their precious 

. contents. 

Made better than most specifications. 

To guarantee complete interchangeability, all Maxell 
floppys conform to ISO, ECMA, ANSI, JIS, and IBM 
standards. 

But even more important to you, Maxell's own 
tolerances are tougher than the industry's. 

And our inflexible Quality Control inspections permit 
nothing to blemish our hard-earned reputation. 

So when your job depends on full data retrieval, 
depend on Maxell Floppy Disks. They work best ... and so 
will you. 

Maxell offers the full range of Floppy Disks, from 
standard 8-inch to 51,4 -inch, plus Data Cassettes. 
Dealer inquiries invited. 

maxell® 
DATA PRODUCTS 
The Quality Alternative 

Maxell Corporation of America, Data Products Group 
60 Oxford Drive, Moonachie, NJ 07074 Tel. (201) 440-8020 
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MICROPRO INTERNATIONAL CORP. 
San Rafael, Calif. Booth 42 

WORD PROCESSING SOFTWARE 
Written for any microcomputer running 
the CP/M operating system, Wordstar 
provides on-screen formatting, instant 
screen updating, and block moves. Other 
capabilities of the word processing soft­
ware includes word wrap, forward and re­
verse scrolling, text markers, global search 
and replace, complete cursor control, and 
print spooling. A single copy of Wordstar 
retails for $495; dealers can buy the soft­
ware for $297 per copy in lots of more than 
five; the oem price for 100 or more copies is 
$148.50. 
FOR DATA CIRCLE 429 ON READER CARD 

MRI SYSTEMS CORP. 
Austin, Texas Booth 3306 

DATA BASE MANAGEMENT 
The System 2000 data base management 
system (release 2.90) for IBM mainframes 
has a Universal Software Interface (US\), 
Query/Update Extension to System 2000 
(QUEST), and an enhanced Programming 
Language Extension (PLEX). Additionally, 
a multimedia training package and "com­
pletely revamped documentation" are 
available with release 2.90. The USI pro­
vides an interface between the DBMS and 
other software. The USI is being used in 
current efforts to integrate System 2000 
with a graphics package, a dynamic allo­
cate/deallocate facility for data bases in an 
MVS environment, a table translator, and a 
data encryption facility. QUEST is an en­
hanced version of the vendor's existing Im­
mediate Access feature. PLEX includes new 
verbs and capabilities said to reduce data 
base contention, and improve throughput. 
The base price of System 2000 is $35,000. 
FOR DATA CIRCLE 430 ON READER CARD 

PRENTICE CORP. 
Palo Alto, Calif. Booth 404 

CONCENTRATOR/MULTIPLEXOR 
The SNP-IOOO statistical network processor 
is an intelligent concentrator and statistical 
time division multiplexor. A multipoint op­
tion allows polling of a number of remote 
sites along a single communications line. 
Two-, four- and eight-channel versions are 
offered. Input lines can run at asynchro­
nous speeds ranging from 110bps to 
4800bps; the output line can run to 
9600bps synchronously or asynchronously. 
RS232 interfaces are used all around. Char­
acter codes can contain from five to eight 
bits. An optional command port can be 
added to the four- and eight-channel SNP'S; 
the command port allows monitoring of 
system functions, and altering operat­
ing parameters. Downline loading, error 
checking routines, and continuous self­
testing are provided. The SN P-I 000 is said to 
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be completely transparent to terminals, 
computers, and software. A four-channel 
SN P-I 000 sells for $1,500. 
FOR DATA CIRCLE 431 ON READER CARD 

RANDOMEX, INC. 
Rancho Palos Verdes, Calif. Booth 3104 

DISK INSPECTOR 
The model 745 Disk Pack Inspector is said 
to inspect all pack types, including 3336s, 
8418s, Data Storage Modules, and others. 
The inspector has a power-driven, clutched 
spindle that rotates the pack at optimum 
viewing speed, leaving the user's hands 
free; the clutch allows manual isolation of 
any disk sector. A fixed illumination tower 
provides 15,000 candlepower, flooding 
every disk surface. A radial-axial tolerance 
comb-gauge gives a "go/no-go" indication 
with a single pack revolution. Pricing is still 
under discussion; the range under consid­
eration is $2,750 to $2,850. 
FOR DATA CIRCLE 432 ON READER CARD 

STORAGE TECHNOLOGY CORP. 
Louisville, Colo. 

BIG DISK 

Booth 3614 

This plug-compatible mass storage maker 
will show its 8650 dual-density Winchester 
disk drive. With 'two spindles per unit, the 
8650 can store as much as 1,270MB. De­
signed as plug-compatible replacements 
for IBM 3350s, the 8650 appears-to the 
cpu-as four logical 3350s (two per spin­
dle). The 8650 transfers data at 1,198KBpS. 
Its access time ranges from 7msec to 
50msec, with an average of 25msec. La-

. tency averages 8.4msec. Dual porting and 
fixed-head storage are optional. An 8650 
A2 sells for $68,400, and an 8650 B2 is 
$58,200. The two models lease for $1,565 
per month and $1,354 per month, respec­
tively, 'on a three-year lease. Dual porting 
an A2 adds $4,800 to its price; on a B2, 
dual ports add $3,600. The fixed head op­
tion is $12,150. The vendor's existing 3350 
replacements (the 8350) can be field up­
graded to dual density. 
FOR DATA CIRCLE 433 ON READER CARD 

TRENDATA CORP. 
Sunnyvale, Calif. Booth 1213 

TERMINALS 
The Trendwriter 350 is a 120cps bidirec­
tional matrix printer capable of burst 
printing speeds of 165cps to avoid buffer 
overflow and consequent data loss. The mi­
croprocessor-based terminal works at 
transmission speeds of up to 4800bps. Fea­
tures include double-width characters, 
horizontal and vertical, forms handling, 
adjustable forms tractor, and an optional 
APL character set. The Trendwriter 350 
sells for $2,990; an upgrade kit for convert­
ing a Trendwriter 300 to the 350 level sells 

for $995. 
For applications requiring fully-formed 

characters, the model 4000B uses a 
daisywheel print mechanism. The 45cps 
terminal has an 8080A microprocessor in 
its controller, and can handle ASCII, ECBD, 
or correspondence codes. A 14-key nu­
meric pad is standard. Peripherals, includ­
ing the vendor's model 500 floppy disk, op­
tionally can be added to the mode14000B. 
The basic terminal is priced at $4,395. 
FOR DATA CIRCLE 434 ON READER CARD 

TRILOG, INC. 
Irvine, Calif. Booth 426 

COLOR PRINTER/PLOTTER 
With the addition of multiccilor ribbon, 
this vendor's printer/plotter (a modified 
Printronix unit) becomes the Colorplot 
100. The vendor's proprietary ribbon tech-

nology is said to put lengths of the various 
colors end-to-end on an inch-wide 60-yard 
reversible ribbon. Each color is printed in 
its own pass; a bidirectional paper drive al­
lows backing up for the next color. An 
average three-color plot takes about three 
minutes (for an II-inch long page); each 
color's pass lasts about 45 seconds. In print 
mode, the Color plot 100 can run at 150 
lpm using the 96 character ASCII set, with 
characters formed on a 7 x 9 overlapping 
dot matrix. Higher speed printing (250 
lpm) can be done using a 7 x 7 dot matrix. 
The Colorplot uses a parallel interface 
compatible with those used by Data Prod-. 
ucts, Centronics, and Printronix. The Col­
or plot sells for $9,980. 
FOR DATA CIRCLE 435 ON READER CARD *' 
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How Honeywell's 
Page Printing System consolidates 

the work of as many as six 
impact printers. 

And associated punches, 
perforators, cutters, collators, stackers, 

and addressing machines. 

W'th our system, you 
get the advantages of total per­
formance without bottlenecks. 
And users get better finished 
products without delays. Be­
cause Honeywell's non-impact 
Page Printing System contin­
uously delivers more original 
copies at higher speeds with 
increased flexibility and greater 
cost control. 

In fact, at printing speeds 
of up to 600 pages per minute, 
our systems are producing as 
many as four million pages per 
month for companies in indus­
tries like manufacturing or dis­
tribution, banking or finance, 
government or education, and 
insurance or services. And they 
do all this with output from 
IBM, Burroughs and Univac, as 
well as Honeywell computers. 

Increased Quality. 
That's not all. Our system 

not only prints variable data, but 
also prints the forms and 
punches, perforates, collates, 
and stacks the pages. Each 
printed character is crisp, clean, 
and sharp. Every line is true 
and even. Each page is an origi­
nal without carbons, smudges, 
or diminished quality. Which 
gives you more satisfied users 
than ever before. 

And our system lets you 
choose the form size, type font 
(with upper and lower case), . 
hole punching, color, selective 
blanking or suppression, and 
individual addressing or routing. 

Controlled Costs. 
What all these advantages 

give you is a sure way to con­
trol the mounting costs of 
hardware, personnel, and 

forms and inventory." You can 
even dramatically reduce your 
paper costs. And, at output 
rates of at least 400,000 and as 
many as 4,800,000 pages a 
month, a single Honeywell 
Page Printing System can meet 
the most demanding needs. 

Total Performance. 
Increased throughput, 

improved quality, cost effi­
ciency, and more flexibility 
than you've ever had before. 
With the Honeywell Page 
Printing System, they're all 
part of the total performance. 

For more information, 
write Honeywell Information 
Systems, 200 Smith Street 
(MS487), Waltham, Massa­
chusetts 02154. Or, come see 
us for a demonstration at 
N CC, Booth 4201. 

Honeywell 
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We've got what it takes 
to make you a comp-Iete 
DP professional. 
DataWorld • Data Processing Management 
From AUERBACH ... The DP Answer Company. 

Today, Data Processing Managers must be complete 
DP professionals ... It's not enough to know something 
about the technical end of the business and something 
about DP administration ... or even to be strong in one 
of these areas. 

You've got to be able to tackle with authority the 
tough questions that arise every single day concerning 
both technology and DP administration. 

AUERBACH, the company that provides the DP 
world with fast, accurate answers to its toughest 
questions, is proud to introduce you to DataWorld and 
Data Processing Management - two fine loose-leaf 
information services that will help you become the 
complete pro you must be to make cost-effective 
decisions and advance your career. 

Individually these two services are great ... together 
they're dynamite. 

Try AUERBACH ... And Save 
Return the coupon or call us at (609) 662-2070 and we'll send 

you either or both services to examine and use for 30 days, free, 
and without obligation. 

Should you decide to subscribe, we'll give you a 15% discount 
for subscribing to both services or a 10% discount on either one. 

Any way you look at it, it's a good deal from AUERBACH, the 
world's premier source of computer and management 
information. 

RETURN THIS COUPON TODAY --------------., The . I'd like to examine the service(s) checked below I 
DP for 30 days, free, and without obligation. I now 

A qualify for a 15% discount should I decide to 
nswer subscribe to both services, or a 10% discount on I 
Company either one. 

AUERBAC~ ~~~taWorld and Data Processing Management I 
AUERBACH Publishers Inc. D DataWorld Only 
6560 North Park Drive D Data Processing Management Only I 
Pennsauken, N.J. 08109 D More information on the service(s) 
(609) 662-2070 checked above 

Name/Title ______________________ _ 

Company ______________________ __ 

Address _______________________ _ 

City ________ State _______ Zip ______ _ 

I 
I 
I 

Phone ( I 
Signature ______________________ __ 
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The 

The Paper Tiger sets a new stan­
dard for low-cost impact printers. 
More capability. More versatility. 
For just $995. 

You get a full upper and lower 
case 96-character set. Eight 
software-selectable character 
sizes. Plain paper, multiple copies. 
Forms length control. Parallel and 
serial interfaces. Multiple line buffer. 
Tractor feed. Automatic re-inking. 
BO and 132 columns. 

It's all standard with the Paper 
Tiger. 
Unbeatable capability. 

The Paper Tiger prints just about 
any paper form you need. From 
address labels to multicopy in­
voices and legal-size reports. 

Adjust the tractor width from 
1-3/4 to 9-1/2 inches. Choose from B 
switch-selectable forms lengths. 
Print 6 or B lines per inch. 
Unmatched versatUity. 

Want graphics? Add the Paper 
Tiger's software-selectable full dot 
plotting graphics. Print illustrations, 
block letters, charts, graphs, and 
more. 

Need a bigger buffer? The Paper 
Tiger features an optional2K-byte 
memory that holds a full 24-by-BO 

cter ASCII set, 
lowercase YES 

Software-selectable YES character sizes 
Throughput, lines per minute 

@ 10 char/line 275 
@ 132 char 42 

Parallel and RS-232 serial YES interfaces standard 

Comparison data from manufacturers' current literature. 

CRT screen. 
And there's more. 

The Paper Tiger is smal~, light­
weight, and compact. That's be­
cause it's designed especially to 
work in small computer systems. 

And it's built rugged and simple. 
For high reliability and easy main­
tenance. Just like the thousands of 
IDS printers already in the field. 
See for yourself. 

Check the' comparison chart. 

Lear- Texas 
Tally Seigler Instruments Centronics 
1200 300 810 779-2 

OPTION YES OPTION NO 

NO NO OPTION NO 

100 Data not 440 130 
40 available 64 21 

NO NO NO NO 

Find out why this Paper Tiger just 
set a new standard for low.:cost im­
pact printers. 

For more information, write or 
call. We'll send you our free 
brochure. Integral Data Systems, i 

14 Tech Circle, Natick, MA 01760. 
(617) 237-7910. 

See us at NCC, booth 440-442. 
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TheN is one place 
10 gel rinl Class hardWBl'e senrice. 

I'o ........ lely, 

AkronOH 
Albany NY 
Albuquerque NM 
Allentown PA 

~~:fe~~am NY 
Anderson IN 
Ann Arbor Ml 
Appleton WI 
Atlanta GA 
Austin TX 
Baltimore MD 
Battlecreek MI , 
Beloit/Jamesville WI 
Bernalillo NM 
Binghamton NY 
Birmingham AL 
BOise ID 
Boston MA 
Boulder City NV 
Bowling Green OH 
Bridgeport CT 
Buffalo NY 
Charlotte NC 
Charlottesville VA 
Chattanooga TN 
Chicago IL" 
Cincinnati OH 
Cleveland OH 
Cocoa Beach! 

Melbourne FL 

The company: 
Sorbus Inc. 

Columbia SC . 
ColumbusOH 
Colorado Springs CO 
Concord NH 
Concord! 

Kannapolis NC 
Corpus Christl TX 
DallasTX 
Danbury CT 
Davenport IA 
Dayton OH 
Daytona Beach FL 
Denver CO 
Des Moines IA 
Detroit MI 
Duluth MN 
EI PasoTX 
Elmira NY 
Erie PA 
Eugene OR 
EverettWA 
Findlay OH 
Fitchburg MA 
FlintMI 
Fresno CA 
Ft. Myers FL 
Ft. Wayne IN 
Ft. WorthTX 
Glen Falls NY 
Grand Rapids MI 
Greensboro! 

Winston-Salem NC 
Greenville SC 

Named as the number one 

HamiltonOH New York City NY 
Harrisburg PA Oakland CA 
Hartford CTOakridge TN 
Henderson NV Ogden ur 
Hickory NC Oklahoma 'CityOK 
HickSVIlle NY Olympia WA 
Honolulu HI Omaha NE 

~~~~!~RI!~L g~ra"n~~ 1=~ntYCA 
Indianapolis IN OshkoshWl 

~~~::n~lIe FL ~~7[~~I~r~~ 
Kalamazoo MI Philadelphia PA 
Kansas City MO PhoenlxAZ 
Kenosha WI Pittsburgh PA 
Killeen TX Pittsfield MA 
King of Prussia PA Portland OR 
Knoxville TN Port Huron MI 
Lansing MI Providence'RI 
Las Vegas NV Provo UT 
Leominster MA Racine WI 
Little Rock AR Raleigh NC 
LivermoreCA Reading PA 
Los Angeles CA Reno NV 
Louisville KYRichmond VA 
Lowell MA Roanoke VA 
Lubbock TX Rochester NY 
~:~fs'6~~1 Rockford It 
Memphis TN ~g;~ H~I~ SC 
Miami FL "Sacramento CA 
MIlwaukee WI SaginawMI, 
MinneaJ)olis MNSalt Lake City UT 
Mollne!Rock Island IL San Antonio TX 
~g~~g: ~ San Bernardino CA 
Nashville TN 

NorfOlk VA 
Novato CA 

New London CT 

TrentonNJ 
TucsonAZ 
TuisaOK . 
Utica NY 
WacoTX 
Washington DC 

Saratoga Springs NY Waterbury! 
ScrantonPA< '. ....... Naugatuck CJ 
Seattle WA·· , Wausau WI 
Shreveport LA White Plains NY 
South Bend IN Wichita KS 
Southeastern ' Wilkes-Barre 

Connecticut CT PA 
Springfield MA Wilmington DE 
Springfield NJ Worcester 
Springfield IL You 
St.Louis MO 
Statesville NY 
Stevens Point WI '. 
Stockton CA 
Syracuse NY 
TacomaWA 
Tallahassee FL 
TampaFL 
ToledoOH 
Topeka KS 

New Orleans 
LA .':···IJ.I"I".l~('\ that wouldn't see 

.prompt First Class service call 
if it weren't for Sorbus. 

service organization, by ..................... "" .......... "',"''-LL . ecause that's how we got 
and end-users alike, in independent 
preference studies run by Datamation.* 
And cited for "Best Technology,' "Best 
Price/Performance Ratio;' "Best Service 
Organization;' and as "Most Preferred 
to Do Business With;' by readers of 
Data Communications.** 

And you know where a lot of the 
votes came from? Places like 
Wilkes-Barre, and Waco, and Wausau. 

, Places, maybe, like yours. 

+Sorbus 

Sorbus Inc. 
A Management Assistance Inc. Company 
150 Allendale Road 
King of Prussia, PA 19406215-265-6700 

be First. 'By making a point of 
being close to you. And being there 
on time. With the right parts. 
And the right tools. 

In the hands of people who know 
how important up-time is to you. 

It's a lot of work being Sorbus. 
But it sure beats being second. 

Call or write today. 

* Datamation Reader Preference Studies, 1978, 1977, 1976, 1975 
** Data Communications Reader Preference Study, 1978 
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WE'VE JUST TAUGHT HER HOW TO 
LOWERYOUR MANAGEMENT COS I S. 

Almost anyone in your office can become a data entry operator. And fast, 
with the Sperry Univac UDS 2000. Our new distributed processing system. 

It's not only easy to learn how to use, but it also won't take any mistakes 
from you or anyone else. ' , 

Handling separate jobs at the same time. Using fewer 
keystrokes. Needing less verificati9n. The UDS 2000 
speeds up your operating time, dramatically. Cuts down their 
costs,' considerably. 

Processing data right at the source. That's what 
any distributing processing system is meant to do. But 
tyingirtto any other Sperry Univac system or someone 
else's computer is something the UDS 2000 does. This is 
, because the UDS 2000 uses industry standard tape and 
communications. A lot of others don't. 

Also, when your business expands, so does our 
system. From one desk-size workstation to as many as four. And 
that, means you can put your finger on data you need for the right 
management decisions, no matter how big you grow. 

Even the price is right. As little as $208 a month . leases 
your first UDS 2000. 

Of course, theJ;e's more to know. Send in the coupon. 

SPE~y...JLUNIVAC . -,r sPeRRY UNIVAC IS A DIVISION OF SPERRY RAND CORPORATION 

i ;~~?'~~';~;;:::~'~;;:;"::"::'~;.""'::' ~,c'::', , 
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THE SPERRY UNIVAC UDS 2000 
MAKES DISTRIBUTED PROCESSING ~ 
Sperry Univac UDS 2000, Box 500, Blue Bell, PA 19424 

Please tell me more. 

1:.,H 

;:'~" ":'~\':;:;)'I City _____ State ______ Zip __ _ 
~f~' t,,' .: 

'" tI. "" ,1,_~~,~_!II - -
~,: ".", "'''~'~''~~'--~".-.. "",,.','.',",',,,',,.: ~""""'N'~":'"''"'''-:~::::: 



Getting an accurate line on programmer efficiency 
is a complex task at best. It may even be impossible. , 
Still, here's an approach that offers some hope. 

TAKINGTHE 
MEASUREOF 
PROGRAMMER 
PRODUCTIVITY 
by Trevor D. Crossman 
If we really don't want to do something, 
we can usually find perfectly valid reasons 
why we shouldn't, but if we really want to 
do something, we can't always find a way 
of doing it. 

If we don't want to measure the 
productivity of our programmers', it is 
possible to find reasons-:-all of which 
sound valid-for saying that it's impossi­
ble anyway. Ifwe dowant to measure pro­
grammer productivity, finding a way is a 
complex task. It may be impossible. Even 
if we try, we often get no further than 
being aware of the implications of not 

really knowing how well our program­
mers are performing. That's a step in the 
right direction, but this awareness does 
not solve the problem. 

Programmer productivity is a di­
lemma. On the one hand, we want to con­
trol projects by knowing exactly when and 
where slippages occur, we want to know if 
our programmers are working efficiently, 
we want to know if using a new methodol­
ogy 'really is beneficial. We despise esti­
mates that are based on "gut feel," but it 
appears that if we are to measure the pro­
ductivity of our programmers we have to 
identify project variables and calculate 
their influence on our programming staff, 
make subjective assessments of the envis-

aged complexity of programs and the pre­
dicted ability of programmers, clarify ter­
minology that has no industry-accepted 
definitions, measure the quality of our 
programmers' work, and base program­
mer performance on project estimates 
(which are arrived at unscientifically, 
anyway). 

It may be easier to say it just can­
not be done. 

We at the Standard Bank of South 
Africa found this dilemma while doing 
the background of our research on how to 
measure programmer productivity. De­
tails of the rest of the environment in 
which we work may help to put the sug­
gestions we make into perspective. 

We have a programming depart-· 
ment of about 70 technical people. We de­
velop a mix of batch and on-line systems 
for a financial corporation. All projects 
are developed by programming teams, us­
ing COBOL and COBOL-like languages for 
both Data General ininicomputers and 
IBM mainframes. Only the logic struc­
tures permitted in structured program­
ming are allowed in program design, and 
all code is reviewed by inspection teams to 
ensure that high-quality products are 
shipped from the department (see M. E. 
Fagan's "Design and Code Inspections to 
Reduce Errors in Program Develop-
ment," IBM Systems Journal 15, 
Number 3, 1976, pp. 182-211). 

In trying to measure productivity, 
we keep records of, among other things, 
the number of lines of code produced per 
programmer man-day, the number of 
compilations required to ensure a pro­
gram is syntax-error free and the number 
and types of errors found during inspec­
tions. However, we are continually trying 
to improve and refine our methods of 
measuring. 

The initial idea for our approach to 
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programmer productivity arose during an 
informal discussion at the August 1977 
GUIDE meeting in Boston. Roger van 
Ghent of Chase Manhattan Bank men­
tioned that he had decided to measure 
programmer productivity in terms of the 
number of functions within a program, a 
function being defined as that section of 
the program that performs only one activ­
ity, such as initializing fields, computing 

- values, setting up a print line, validating a 
record, etc.; has one entry point and one 
exit point; conforms to the permitted logic 
structures of structured programs; and 
has about 5 to 50 source statements. 

We explored this idea of measuring 
productiyity in terms of program func­
tions. We took statistics from a selection 
of six systems developed· in our depart­
ment during 1977 (see Table 1). For each 
system, we divided the number of man­
hours spent on system development (call­
ed development time) by the number of 
functions in all the programs in the sys­
tem. (Development time is all the time 
spent by all the members of the project 
team on design, coding, inspection and 
unit testing. While it may seem an omis­
sion that system test is excluded, we have 
increasingly found that it is not the sys­
tem test that provides that cataclysmic 
day when the whole world collapses 
around the project team!) 

The ratios resulting from this divi­
sion of development time by functions 
were either very close to 2 or very close to 
4. We found that the common factor in 
those systems with a ratio very close to 4 
was that they were all developed using ei­
ther a new language, a new operating sys­
tem, new transaction processor software, 
or new data base software-any technolo­
gy being used for the first time by a proj-

ect team we decided to call breakthrough 
technology. For example, the first time we 
designed a CICS systems using an ADABAS 
data base, we regarded this as using 
breakthrough technology. It appears that 
systems developed under breakthrough 
technology conditions take about twice as ' 
long to implement as they would have us­
ing a technology with which the project 
team is familiar. When those ratios were 
divided by 2, the results were striking. 
The ratios for all six systems ranged be­
tween 1.7 and 2.1 man-hours per func­
tion. This suggested that further work 
should be done on developing the idea. 

We were fortunate in being able to 
discuss the concept and our initial results 
with personnel from the National Produc­
tivity Institute (NPI) in South Africa. 
With them, we looked at another set of 
data. We took details of 14 programs de­
veloped by one project team. These pro­
grams comprised 348 functions, which 
took 364 man-hours to develop. The NPI 
~uggested we take the number of func­
tions within a program as the basic unit of 
programming activity which must be 
measured. It also made a further sugges­
tion that we determine whether these 
functions need to be classified into groups 
based on levels of complexity. --

Initially we tried to classify pro­
gram functions into five groups: functions 
that copy existing data; functions that 
calculate results from data which already 
exists; functions that compare sets of da­
ta; functions that write data. However, we . 
dropped the idea when we found that this 
classification did little but introduce un-
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necessary levels of complexity into our 
calculations. The NPI also recommended 
that we isolate as many factors as possible 
that influence the time it takes to write a 
program. Because the environment in 
which the sample programs were devel­
oped was stable, we were able to disregard 
any project variables at this stage. (R. F. 
Scott and D. B. Simmons listed 35 such 
variables in their DATAMATION article 
"Programmer Productivity and the Del­
phi Technique," May 1974, pp. 71-73.) 
The only factor that significantly affected 
the length of time it took to develop a pro­
gram was the number of functions within 
the program. The surprise was that when 
we expanded our research, we stilI found 
it was possible-in our environment-to 
disregard all project variables, except the 
use of breakthrough technology. 

The results from this initial re­
search were sufficiently encouraging to 
suggest that once t~e number of functions 
within the program is known, it is possible 
to calculate the number of man-hours a 
program should take to develop. 

IDENTIFYING As we collected more 
A PATTERN data, we identified what 

appeared to be a pattern. 
This pattern encouraged 

us to continue the research based on the 
following assumptions: 

• That the crucial time-consum­
ing activities of programming are identi-



System Number of Man-hours Adjusted 
type functions Man-hours per function ratio 

Minicomputer 
On-line 784 

Minicomputer 
On-line 1320 

Minicomputer 
On-line/batch 1250 

Mainframe 
On-line/data 
base 895 

Mainframe 
Batch 1259 

Mainframe 
On-Line 578 

• Adjusted for breakthrough technology. 

Table 1. 

fying the functions the program must per­
form, and ensuring the interfaces between 
these functions are logically correct. 

• That the time required to identi­
fy, define, and develop a function within a 
program is not dependent on the number 
of executable source statements within 
the function. In relation to total program 
development time, it is not significant 
whether there are 5 or 50 lines of code in a 
function. 

• That, with the exception of 
breakthrough technology, we could disre­
gard all other project variables. 

• That it is an advantage to calcu­
late productivity in terms of man-hours 

, per function, rather than cost per function 
because changing costs and inflation 
make the comparison of figures difficult. 

Since this initial work was done, 
we have spent a year gathering more data 
(from our department) to test the meth­
odology. Following an additional NPI sug­
gestion, we tested the data for a linear 
relationship between the number of func­
tions within the program and the develop­
ment time. Collecting this data is a simple 
process. To calculate the number of man­
hours, the amounts of time spent on the 
various facets of program development 
are recorded daily by the programmers 
and accumulated weekly by a project ac­
counting package. The total·number of 
man-hours spent on a program is simply 
extracted from printouts produced 
monthly by this package. 

In a structured programming envi­
ronment, the number of functions within 

2616 3.3' 1.7 

4581.5 3.5' 1.7 

4908 3.9' 2.0 

3752 4.2' 2.1 

2255 1.8 1.8 

1124 1.9 1.9 

a program can be counted physically 
without much difficulty. However, we 
have found that usually the number of 
functions in a program is identical to the 
number of paragraph names in that pro­
gram, so arriving at this figure offers no 
problems. 

The data making up the sample on 
which this article is based includes the fol­
lowing: 
Number of systems 4 
Total number of programs 68 
Total number of functions 3,480 
Total man-hours 8,391.5 
Largest program 313 functions 
Smallest program 5 functions 
Average functions/program 51 functions 
Median 28 functions 

None of these systems was part of 
our original research. The procedure we 
followed was the same for each of the two 
passes through the data (see Table 2): 

Step 1. We tested the data for the 
existence of a linear relationship between 
the number of functions within a pro­
gram, and the number of man-hours the 
program took to develop. This resulted in 
our being able to express this relationship 
in the form: 

y - mx + b 
where y = CALCULATED TIME 

x = Number of functions 
m and b are constants. 
Step 2. To help substantiate the 

hypothesis, the correlation coefficient for 
each pass was recorded. 

Number of Number of 
programs functions Man-hours Correlation 

Pass 1 68 3480 8391.5 .86 

Pass 2 52 2648 5975.5 .93 

Equations: 

Pass 1 Calculated Time = 1.1 Functions + 15.4 man-hours 

Pass 2 Calculated Time = 1.06 Functions +14.9 man-hours. 

Table 2. 
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Step 3. By applying this formula 
back to the observed data, we calculated 
the expected development time for each 
program. This is called the CALCULATED 
TIME, which equals (1.06 functions + 
14.9) man-hours. . 

Step 4. We calculated the DEVIA­
TION of the actual time the program took 
to develop from the calculated time by us­
irig this formula: 

To - Te 

Te 
x 100 

where To = observed time and Te = cal­
culated time. This figure was positive 
when the actual time was greater than the 
calculated time, and negative when the 
actual time was less than the calculated 
time (see Table 3). 

Step 5. Allowing for accuracy lim­
its of 5% over a period of 750 man-hours 
(the number of man-hours a project team 
of 3 will work in a month and half, plus 33 
working days), we calculated the accepta­
ble deviation using the formula. 

jf56 where Te = calculated 
5/ Te time 

Step 6. ,Where the deviation, with 
the sign ignored, was less than the accept­
able variance, the program was regarded 
as having been· developed within an ac­
ceptable time frame (lines 1 and 5 of Ta­
ble 3). 

Step 7. When we found that the 
deviation, again ignoring the sign, was 
greater than the acceptable variance, then 
the sign became significant. A minus sign 
indicated good performance (line 4 ofTa­
ble 3). A plus sign indicated that the pro­
gram had taken too long to develop (lines 
2 and 3 of Table 3). Where it was possible, 
we discussed these deviations with the 
project teams. In this way we had valid 
reasons for refining our samples for the 
second pass through the data, which re­
sulted in a higher correlation factor for 
this loop. 

Programs Programs Programs 
with with with 

deviation deviation acceptance 
high low deviations 

20 26 22 

15 16 21 



Number 
of 

Program functions 

1 One 118 
2 Two 40 
3 Three 73 
4 Four 36 
5 Five 265 

x = good performance 
xx - development time too long. 

Table 3. 

There was the temptation to drop 
from further processing only those obser­
vations where the actual man-hours for 
development was higher than calculated 
time. However, when we were able to 
identify valid reasons for a large variance 
between actual time and calculated time, 
we could have dropped some data where 
the actual time was too long, and other 
data where the actual time was too short. 
This gave us a formula for the "average" 
performance of our project teams. At this 
stage of our research, the formula is: 

CALCULATED TIME = (1.06 FUNCTIONS 

+ 14.9) MAN-HOURS. 

ADVANTAGES 
TO THE 
APPROACH 

Indications are that if 
this hypothesis is valid, 
it can be of value to the 
programmer and to the 

project manager. This approach to mea­
suring productivity avoids having to make 
subjective assessments of the complexity 
level of programs (complex, difficult, av­
erage, simple) or of the ability of the pro­
grammers (very good, good, average, 
weak). This method also limits the project 
variables. that influence the work output 
of programmers to breakthrough technol­
ogy. When programmer productivity is 
measured this way, there is the possibility 
of making meaningful comparisons of 
productivity across projects and even be­
tween installations. The programming 
manager also has a method of confirming 
the estimates of program development 
time. 

At any stage during or after the 
project, the project team can identify 
those programs with a development time 
outside the acceptable variance. Reasons 
can be identified for each program that 
has either taken too long to develop (i.e., 

Number of Number of 
System programs functions 

One 38 784 
Two 20 1259 
Three 32 1094 

• Adjusted fa breakthrough technology. 

The following formula was used: 

x = 1.06.f + 15.p 

where f is the number of functions in the system 

p is the number of programs in the system 

x is the calculated man-hours. 

Table 4. 

Actual Estimated 
man-hours time 

150.5 135 
63 52.6 

101.5 87.5 
36.5 48.4 

301.5 280.8 

some bad method has been used) or been 
developed very quickly (i.e., high level of 
productivity). 

The project team's level of per­
formance for the whole project can be cal­
culated at the completion of the project. 
Table 4 gives examples of how three proj­
ect teams could be assessed. (These are 
actual figures recorded for projects devel­
oped in our department.) 

From the outset we have been 
aware that the value of the research is 
limited. We acknowledge that our sample 
size is small and is taken from. one pro­
gramming department, and that the accu­
racy of the data may be suspect because it 
was not recorded with the idea of measur­
ing productivity in mind. Although this 
approach does not measure the quality of 
the products, it is felt that this shortcom­
ing is offset by the use of inspection 
teams. Another point that should be rec­
ognized is that our research was confined 
to development work, and no effort has 
been made to look at the program mainte­
nance activity. Also, the value of this 
method of measuring productivity may be 
confined to installations in a commercial 
environment where programs are devel­
oped in high-level languages by projects 
teams using the structured programming 
disciplines. 

We do feel that this approach 
could be another step toward program,: 
ming becoming a full-fledged profession. 
It may offer programmers the opportuni­
ty of assessing their own ability and per­
formance in a disciplined and controlled 
environment. To programming managers 
it may provide the possibility of measur­
ing the productivity of their staff, know­
ing when reasons for deviations from ex­
pected performance must be given, 
confirming estimates of cost and time, 

Actual Calculated 
man-hours man-hours Variance 

2616 2802 -7.1% 
1600.5 1634.5 -2.1% 
3376 3279.3' 2.9% 

Acceptable 
Deviation variance 

11.5 11.8 
19.8 18.9 xx 
16 14.6 xx 

-24.6 19.7 x 
7.4 8.2 

PROJECT TEAM'S 
COMMENTARY 

Typical comments from the project team 
explaining why the actual development 
time of a program deviated from the cal­
culated development time: 

-We were able to copy large sec­
tions of this program from a similar pro­
gram developed earlier in the system. 

-One of the members of our 
team resigned at that stage of the proj­
ect. 

-This program was written by 
an individual and not the project team. 

. -That was the first program 
written by the programmers as a project 
team. 

-The user requested a change to 
the system which resulted in a partial 
rewrite of the program. 

-Some of this development time 
was charged to research and develop­
ment. 

-In an effort to speed up project 
development, two new programmers 
were introduced to the project team. 

providing an environment in which realis­
tic project control can be achieved, and 
having an objective basis for rewarding 
and promoting staff. 

We look forward to collecting data 
from other installations, and other coun­
tries, to test the hypothesis that it is possi­
ble to measure programmer productivity 
in man-hours per function. Perhaps the 
concept can be extended to measure the 
productivity of designers and business 
analysis. Perhaps there's hope. -(Eo 

TREVORD. CROSSMAN 
,,,,,,·,·,··,,,·········:,.·········,··.· .. ·· •. ·/····,.·7 Mr. Crossman is a 

consultant within 
one of the 
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departments of 
the Standard 
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Africa's Data 
Processing Div. 

He was invited to present a paper 
on his department's use of 
Inspection Teams at the August 
1977 ACM Computer Personnel 
Research Conference in Arlington, 
Va. 
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AI 
adds a broad ne. 
~20 ~'40 ~·60 

The new standard 
for simple display terminals 

This handsome terminal fea-
. tures a full upper and lower case 
keyboard and display ... crisp, 
easy-to-read 5 X 8 dot charac­
ters with descenders, in a 24-line 
by 80-character format. ; . EIA 
and Current Loop interfaces, 
with speeds up to 9600 baud ... 
full incremental cursor move-

. ment and cursor addressability. 
Easier application 

development and debugging 
Application development 

is simplified by ~ 's "Monitor 
Mode." A special keyboard fea­
ture turns the ~ 20 into a 
line monitor that will display the 
data stream, including the 32 
ASCII control codes. You can 
view the actual code stream from 
the host computer. 

The versatile, conversational 
display terminal 
~ 40 utilizes an 80-

character, 24-line format and a 
separate "Status Line." It will 
accept all applications written 
forthe~20. 

To streamline data entry, 
the keyboard includes a fourteen 
key numeric pad, eight function 
keys, five cursor control keys, 
and an auxiliary port control key . 
Elaborate visual highlighting 

With ~ 40, your cus­
tomers can single out and 
emphasize information in a wide 
variety of ways: reverse video, 
underline, blinking, plus full, 
half, and zero intensities. Also 
standard is a set of 11 special 
line-drawing symbols that can 
be used in preparing business 
grap~s. 

The smart 
buHered display terminal 

In addition to all the features 
of the ~ 20 and 40, the 
~ll('~nl 60 provides Print Local, 
Editing, and Transmission 
Mode keys. 

Transmission can be by 
character, line, or page, giving 
the user total flexibility of a 
conversational or buffered trans­
mission display. 

Editing function 
~nl 60's editing keys 

allow the insertion or deletion of 
characters or lines in the screen 
display. Characters can be 
inserted or deleted in either the 
line the cursor is on, or from that 
line to the end of the display. 

We've sold over 100,000 terminals to OEMs. 

(8IRegent is a registered trademark of Applied Digital Data Systems, Inc. 
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»5 
ine of terminals. 

~aoo 
The low-cost clustered 

Intelligent terminal 
~t 300 is a multi-termi­

nal, single-threaded operating 
system designed to enable the 
OEM to cash in on the growing 

. distributed processing market. 
The PJlpf?nI 300 is priced just 

slightly higher than smart ter­
minals which have no diskette 
storage or programmable micro­
processor. 

It offers the most complete, 
most cost-effective package 
in distributed processing. 
1. Four smart buffered display 

terminals. 
2. Microprocessor with 52K 

bytes of RAM. 
3~ Two diskette drives with 500K 

bytes total storage. 

More 'han anyone else. 

AIICS 
~pplied Digital Data Systems Inc., 100 Marcus Blvd., Hauppauge, N.Y. 11787 

CIRCLE 11 ON READER CARD 

4. Synchronous and asynchro­
nous (software-selectable) 
communications hardware. 

5. Parallel printer interface. 
6. Software. (RDOS operating 
system, macro assembler, edi­
tor, debug package, utilities.) 

Reduced line costs· 
Many OEMs are using 

~nl300 in communications 
network applications to reduce 
line costs, improve response 
time, off-load host computer 
burden, and provide backup for 
down lines. 

For more information and 
a free copy of the ~JlI 300 
handbook, call (800) 645-5436. 
Ask for Jane Terry. In New York, 
call (516) 231-5400. 
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Developed as a computer graphics research tool, this experimental videographics system 
got nationwide tv exposure with its live, and lively, animation of NASA's Venus mission. 

by Richard ~. Shoup 
An experimental digital video system 
which can be used for interactive creation 
and manipulation of simple, cartoon-like 
graphics and apimated imagery was 

150 DATAMATION 

• 
"5UPERPAINT' , 
•• THE DIGITAL 

ANIMATOR 
designed and built at Xerox in 1973 as an 
experiment in computer imaging and dig­
ital picture composition. Since then, the 
videographics system (known informally· 
as "SuperPaint") has been further devel­
oped as a computer graphics research tool 

and used for a variety of experiments in 
television graphics and imaging. 

Most recently (December 1978), 
the system was used extensively during 
the NASA Pioneer Venus mission for visu­
alization of spacecraft maneuvers during 



the encounter with Venus, for showing ac­
tivities of the scientific experiments on 
board and for illustration of early results 
obtained. A live video feed from the sys­
tem was provided during the mission for 
closed-circuit viewing by the press at 
NASA Ames Research Center. Graphics 
and animation created on the system were 
also used in numerous network and local 
television news broadcasts. 

The system consists of a digital im­
age memory (frame buffer) which holds 
480x640 pixels or picture elements (8 bits 
per pixel), a data tablet and pen, a mini­
computer and several digital disk drives 
for picture storage. Fig. 1 shows an over­
all block diagram. When viewed at this 
level, the system is quite similar to more 
recent frame buffer drawing systems. 
However, a novel image memory archi­
tecture . and user-oriented software pro­
vide considerably more graphical power 

and flexibility than the typical frame 
buffer configuration. 

Output from the system is via sep­
arate red, green and blue (RGB) video 
components, encoded in standard broad­
cast video form. Hard copy output on or­
dinary paper is also available via a laser­
driven xerographic color printer. 

All drawing, editing and anima­
tion are done and all commands are given 
to the system via the pen and tablet. The 
operator (often, but not necessarily, a 
graphic artist) need not have any pro­
gramming or computer experience. On a 
standard RGB color monitor directly in 
front of him, the operator sees the picture 
on which he is currently working (the 
"canvas"). On another monitor to his left, 
the operator sees a second picture (the 
"control panel") showing a palette of 
available colors, a variety of brush shapes 

,and sizes, and icons repre~enting various 

picture editing operations he can invoke 
(Fig. 2). Colors and brushes are selected 
and operations are initiated by pressing 
down lightly on the pen when it is posi­
tioned over the desired item-much like 
pressing a button. At the top of the con­
trol panel are three slider scales indicat­
ing the hue, saturation, and brightness of 
the currently selected color. 

On an adjacent computer terminal 
screen to his right, the operator is occa­
sionally prompted or advised with 
messages such as "Please· specify a win­
dow ... " or "Touch color to be replaced 
. .. ." By using these messages, a naive 
operator can safely explore the system 
and easily discover many of its features 
for himself. There are no other buttons or 
keys and the operator is required to type 
on the terminal keyboard only when a 
name is needed to reference a stored pic­
ture. 
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Fig. 2. Control panel. 
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Graphics and animations may be 
composed in a variety of ways. Items may 
be drawn ("videopainted") by the user di­
rectly into the canvas picture. Prepared 
art work or other material may be input to 
the system via a conventional vidicon 
camera or other video source. The incom­
ing video can'be masked with a rectangu­
lar window and automatically reduced to 
two-colors for a high-contrast version. 
The resulting subimage can then be used 
just as if it had been drawn. Text can be 
added using digitally-stored fonts. Parts 
of previously created pictures can be re­
called and inserted, as can computed or 
synthetic imagery from other computer 
programs. ~ . 

Objects or areas in the picture may 
be scaled up or down in size, moved, cop­
ied, overlaid, combined or changed in col­
or, and saved on disk for future use. or 
erased (see Fig. 3). Also provided are au­
tomatic drawing of straight lines of varia­
ble width and filling in of closed outlines 
with a selected color. Line endpoints and 
positions of moved or copied objects may 
be automatically constrained to grid 
points of a specified spacing. This allows 
easy creation of charts and graphs, etc., 
and alignment of items in a picture. 

Each of the 16 available colors in 
the palette may be independently adjust­
ed in terms of its hue, saturation, and 
brightness using the slider scales at the 
topof the control panel. As the operator 
adjusts a color, the palette and all areas in 
the canvas picture containing that color 
change simultaneously on the displays. 
By selecting the label to the left of the 
sliders, the operator can change the 
meaning of the scales to represent the red, 
green, and blue components of the color. 

HOW IT The image memory is 
WORKS arranged in two identical 

banks (corresponding to the 
control panel and the canvas 

pictures), each 480x640 pixels by 4 bits 
per pixel. MOS shift registers are used and 
the memory continually recirculates in 
synchrony with the scanning of the raster. 
Fig. 4 shows one of these two banks with 
the recirculation path highlighted. Every 
memory cycle is a read-modify-write cy­
cle. Thus, the contents of the memory are 
changed by switching multiplexor 1 at an 
appropriate time during scanning of the 
image. 

In addition to controlling the disks, 
the tablet and other peripherals, the cpu' 
(presently a Data General Nova 800 16-
bit minicomputer) can also provide a data 
stream to the image memory. This stream 
is supplied in synchrony with the raster 
scanning and usually represents a paint­
brush image or a cursor. Data from the 



cpu is run-length encoded in X (alpng the 
scan line) and is expanded by hardware in 
the image memory. This enables the rela­
tively slow cpu to provide this stream in 
real time for simple brush shapes and cur­
sors. Overlaying the brush image on the 
canvas picture is accomplished by simply 
switching only multiplexor 2 at the appro­
priate pixel times: Note that since an 
overlaid cursor is never stored in the 
memory, no rewriting is necessary when 
the cursor moves. 

Storing (painting) into the picture 
is done similarly by switching multiplexor· 
I. In order to accomplish the real-time 
brush overlay and painting functions, the 
multiplexor switching must be controlled 
at every pixel time by the value of the 
brush pixel. If the incoming brush pixel 
value is 0 (the background or "transpar­
ent" value), then the canvas pixel value is 
taken. If not, the brush pixel value itself is 
used. Thus a brush or cursor can have ar­
bitrary shape and will appear correctly 
over any background. 

Digitized incoming video can be 
entered into the memory by switching 
multiplexor 1 to input 2. This is also under 
pixel-by-pixel control via the cpu data 
path, so that a brush or other image from 
the cpu can be used to "paint" parts of the 
incoming video into the canvas picture. 

When a picture is loaded from a 
disk file into memory, it is transferred 
similarly by the cpu at a rate of about one 
runcode per scan line each frame time, 
with (optionally) only nonzero pixels be­
ing stored. Thus simple cartoon pictures 
can be brought into memory in only a few 
frame times, while very complex ones can 
take more than 30 seconds. 

I n the design of the' software, con­
siderable attention has been paid to mak­
ing the system natural and comfortable 
for the user. Note, for example, that fully 
half of the image memory is used solely to 
hold the control picture, thus giving it a 
similar visual appearance to, and equal 
stature with, the image being created. A 
symbolic visual interface is more appro­
priate to this graphical medium than giv­
ing commands by text item selection or by 
typing or. button pushing. The control 
panel is, of course, itself a picture created 
and edited on the system. The "buttons" 
on the control panel can therefore be easi­
ly changed to accommodate improve­
ments. 

Also, the control picture dims to 
one half brightness whenever the operator 
is expected to be directing his attention to 
the canvas. When selection of a control 
panel item is expec~ed, a cursor appears 
and the control picture returns to full 
brightness as an added cue to the opera­
tor. If the operator changes his mind or 

scale up 
scale down 

fill color 
replace 

color table 
animation 

Fig. 3. 'Control panel icons. 
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acts inadvertently, any operation which 
has been invoked can be aborted and con­
trol returned immediately to the control 
panel by a single tablet stroke. 

The value of movement in visual 
communications is great. Fortunately, 
even very simple motion in an image can 
produce a vastly more effective visual 
communication than a still image. If we 
do not require elaborate or complex mo­
tion in our images, then a simple, highly. 
interactive form of animation can be ef­
fected using the color table hardware of­
ten included in frame buffer sy~tems. 

The color table is it small fast 
memory' (usually a bipolar RAM) that 
holds the red, green and blue values asso­
ciated with each possible pixel value (Fig. 
1). During scanning, each pixel value is 
used to address the color table and the 
resulting color component values are 
passed to the digitaljanah)g converters. 
The cpu can change the color definitions 
stored in the color table during vertical or 
horizontal blanking times. 

In the present system, a form of 
limited but very effective animation is 
provided which relies on changing the col­
ors of objects hidden within a single pic­
ture. Several views of an object are placed 
at successive positions along its path of 
motion, each in a different color number 
or pixel value (see Fig. 5). Initially, all the 
views are hidden by setting the color table 
so that each of these pixel values displays 

, a color identical to the background color. 
The animation effect is then created by 
manipulating the color table definitions 
so as to turn on or reveal the hidden ob­
jects one at a time in sequence. Notice 
that successive images can be different in 
shape and size so that much more than 
just simple translation of the object is pos­
sible. Furthermore, several objects or 
areas can be in apparent motion simulta­
neously. Successive images cannot over-

. lap, however. 
The operator can manually step 

through the animation or he can set a 
speed via the tablet and allow the cycling 
to proceed continuously. Instead of sud­
denly changing from background to fore­
ground color, smooth transi.tions are 
made between steps in the animation by 
interpolating in RGB color space oversev­
era I frame times. The degree of interpol a­
tion depends on the speed of the anima­
tion. This softening is essential for a 
pleasing visual effect at all but the fastest 
speeds. The software also makes it possi­
ble to paint into the picture while the ani­
mation is running. 

Currently, only 10 colors are used 
for cyclin'g and animation and 6 are static 
or background colors. (It is worth noting 
that 10 animating colors are quite suffi-



",com.But~t-(]ideddesigri, Management, information systems, 
"" ,;::",~e(ji<?alltomography, Command and control,. 
Earth"resQurce/land'mapping, Recon'naissa~ce photography, 
TrClini,ng!simulation syst~m~, Proces$.,c~r:atrol, Micrographics. 

Aydin Controls. since 1967 the 
pioneer in ,computer graphics 
and imaging. can help you more 
efficiently. ,effectively, and cre­
atively structure your man/ 
machine' interface with the 5216 
Color Graphic/Image System. 

Versatile. modular hardware 
- You can configure the 5216 for 
requirements from simple al­
phanumeric or graphic displays 
to sophisticated image-pro­
cessing and analysis applications. 

See us at NCC Booths 3056 and 3058 AYDlN1Z£1 CONTROLS 

Flexible. easy-to-use soft­
ware - The 5216 is available with 
the most comprehensive software 
package in the industry. including 
a highly efficient operating sys­
tem, two~ and three-dimensional 
packages.' image analysis pro­
gram, and interactive list proc­
essing software. 

Extensive peripherals and 
accessories - Keyboards, joy­
sticks, track balls, graphic tablets, 
graphic printers, cartridge and 
floppy disk drives, and much 
more to come. 

We make" easy to add Aydin IMAGE-Inatlon 
Our application engineers can help you add Aydin IMAGE-Ination. Call or write for a demonstration or for more information. 

414'Commerce .Drlve Ft. Washington, PA 1903. (215) 5.2·7800 TWX: 510-661-0518 
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cient for a wide variety of simple cartoon­
like animated graphics.) This means that 
motion in the image must be effected in 
10 or fewer steps. Our application here is 
not continuous, story-telling animation, 
but rathersimpie self-contained graphics 
such as shown below. 

A GRAPHIC Artists and non artists alike 
AMPLIFIER have responded positively 

to usiQg the system. Most 
people quickly adapt to the 

videographic medium and are able to cre-
ate interesting drawings and graphics 
with only a few minutes of experience. 
The medium acts somewhat like an am­
plifier-it expands greatly the range and 
scope of both the trained graphic artist 
and the non artist. 

The illustrations on the opening 
pages of this article and below show ex­
amples of animated graphics by artist 
Damon Rarey for use during the Pioneer 
Venus mission. Like all the figures shown 
here,' these pictures were created on the 
system and can b.e printed by a laser xero­
graphic printer. 

156 DATAMATION 

Limitations of the system are nu­
merous and apparent after some use. 
Most annoying, of course, are the jagged 
edges often present in the picture due to 
the limited resolution and lack of softness 
of the digital medium. Techniques now 
exist for eliminating these quantization 
effects, but using them fully in a highly 
interactive system is beyond the capabili­
ties of this hardware. Other desirable fea­
tures not present in the current system in­
clude: multiple overlays (like a 
cartoonist's cels), the ability to deal with 
full-color natural images as well as flat 
color, smooth scaling (zooming), and a 
more general animation capability. :t:: 
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Buy the first page, 
get the second one free. 

Our new smart terminal, the 
ADM-31, features a full two-page 
display as standard equipment. 
Not as an option. And its low cost 
and high reliability tell you it 
was made by those same people 
who make the world-famous 
Dumb Terminal!M But the 31's sim­
ilarity to the Dumb Terminal ends 
with its dependability and rugged, 
proven case. 

THE ADM·31 PROVES 
DUMB IS ONLY SKIN DEEP. 

The ADM-31 is completely 
self-contained, with full editing, 
formatting and protected fields 
capabilities. And equipped with 
keyboard, control logic, character 
generator, refresh memory, and 
interface. Not to mention a micro­
processor which increases reli­
ability and ease of use. You can 
even' order it with a printer port 
option, and get printouts along 
with your readouts. 

And the 31's behavior modifica­
tion gives you a factory installed 

personality for an alternate ESC 
sequence lead-in - in addition 
to the standard ESC. And End 
Block character. A New Line 
character sequence. A field sep­
arator. And even a function 
sequence preamble. 

THE ADM·31 "IS ALL KEYED UP. 
The ADM-31's 91-key solid­

state keyboard is integrated with 
the main logic, and can generate 
all 128 ASCII characters. And it 
features an integral numeric key 
pad, with period, comma, tab, 
minus and numerals. All arranged 
in a familiar calculator format. 

The ADM-31 comes complete 
with character insert/delete, line 
insert! delete,. erase to end of line/ 
field/screen, back tab, and six 
send sequences. All standard 
equipment. 

And the Standard Edit option 
lets the ADM-31 clear to protected 
spaces, clear to unprotected nulls, 
and set and reset copy-print. 

. As if that wasn't enough, the 

keyboard includes a caps lock key 
(to lock the keyboard into upper 
case only). 

THE SMART CHOICE 
FOR A SMART TERMINAL. 

After all this, you're probably 
thinking the ADM-31 is one of the 
smartest ideas to come along in 
quite a while. Modesty aside, we'd 
have to agree. 

, So if you're in the market for 
a new, smart display terminal, con­
sider ours. Then give us a call, 
or contact your local distributor. 
We'll be glad to tell you all about 
our new ADM-31. 

A terminal far too smart to be 
considered Dumb. 

ADm 31 
Two pages are better 
than one. 

I~ LEAR SIEGLER, INC. ~I DATA PRODUCTS DIVISION 

Lear Siegler. Inc./Data Products Division, 714 Brookhurst Street, Anaheim, CA 92803; (800) 854-3805. In California (714) 774-1010, TWX: 910-591-1157 Telex: 65-5444 
Dumb Terminal™ terminal is a trademark of Lear Siegler. Inc./Data Products Division. 
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FIIBCILY 
CO.'ITITIlI. 

'FIBBCILY 
CO •• IT!II. 

When new life is injected into a technology many have written off 
as dying -:there's a term for it: 

Fiercely competitive.: . . '. .'. ". . ..••.....•. ' 
When it's done by the comPCIny thatintroducedhigh speeddata 

entry systems a decade ago, there's a term for that, too: ' 
Fiercely committed. 
Introducing the System 3100 and the System 3200. 

Twqdata entry systems designed for centralized. or rlr..,..,r-' ..... +·r"rrl;...,.~.rl 
high spe~dkt3y-to-disc entry . 

. Two systelllsthat offer operator simplicity w-ith6ut ro~·YY'l1""'T'~1"Y"'I;"";1",,..... .. 

power .... " .'. 
Two systems that support a full line of RIEand batch ,.., ...... YY'\YV'\" ..... i,.., ..... 

tions capabilities; .... ..... '. •... . '.. .... . .. .. 
Tvvosystems designed for maximumpriqe performance. 
The3100.is.designed for high. productivity in a limited editing 

environment Features·16 program levels, real-time balancing( al1d 
powerful foreground and background editing features. . .. . ' 

The 3200 is designed for installations where sophisticated editing i:3 
required - without sacrificing·productivity. features lorge disc capacity 
(up to 40megabytes),· heavy editing power; a COBOL ~ompiler,and 
HASP multileavingcommunications;, .. .•.•.. '. 

• _, ' " • , "L 

Distributed data processing, data entry,.and information management worldwide. 
Inforex Dept. B5, 21 North Ave., Burlington,MA 01803 Tel. (617) 272-6470 
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Interstate Electronics. 
Your logical source' for the most· 
effective Voice Data Entry System. 

Logical because Interstate Electronics has been in 
the forefront of high technology since the 1960s. 

As a major defens~ contractor we've developed 
technologies which have evolved into sophisticated 
systems, products, and services for business. 

Like the first fully intelligent voice terminal. It 
listens and responds to the human voice. 

Interstate's Voice Data Entry System is applicable 
to virtually any business or industry. And it can cut data 
entry costs up to 60%. 

It's a "hands-off" source data entry system that 
doesn't require the use of a keyboard. Your operator is 
free to be more productive in primary functions-like 
quality control, dispatching, inventory control, 
inspection, and many other tasks involving computer 
data entry. 

In addition, our data entry system ties in with your 
existing computer-no reprogramming required. As 
an intelligent terminal it can be programmed by the 
user. And it supports a full range of interfaces and 
peripherals necessary to incorporate voice input as a 
data entry method to your computerized data system. 

Interstate Electronics is the first major company to 
provide a reliable system that can be supplied and 
supported-right now. 

And understandably so. Interstate's parent 
company, A-T-O Inc., a $600 million diversified 
manufacturer listed on the NYSE, is solidly behind 
vo~ce data entry. 

. If your company is ready to save. costs with voice 
data entry, contact Daniel E Fink, Voice Products 
Marketing Director, Interstate Electronics Corporation, 
1001 East Ball Road, P.O. Box 3117, Anaheim, CA 
92803, (714) 635-7210. 

INTERSTATE 
ELECTRONICS 
CORPORATION 
SUBSIDIARY O~'Ttt 

Information Processing and Display. 
Systems. Products. Services. 

See us at NCC, Booth #4038-40 

"Voice Data Entry?" 

\ 
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THE COLOR SOLUTION 

EVANS & SUTHERLAND BREAKS THE COLOR BARRIER 
For the first time, a full color line drawing system 

Dynamic motion, line drawing computer graphics, and full, rich, bright color - the 
complete spectrum including blue - this combination has not been available anywhere 
before. Evans & Sutherland has overcome this barrier with the latest addition to the 
Picture System product line: the E&S Color Display. 

No moving parts, no high voltage switching, no special optics or glasses, no "but's;" 
just full beautiful color generated directly onour CRT, and backed by the full power of 
E&S's 3D graphics. 

The E&S Color Display will make its debut at the NCC in New York. Drop in and see the 
latest giant step in technology, the E&S Color Display running on the Multi Picture 
System, brought to you by the Computer Graphics People. 

Offices in: San Francisco, Los Angeles, Salt Lake City, Dallas, Chicago, 
Detroit, Washington, D.C., New York, Atlanta, and Frankfurt. 

EVANS & SUTHERLAN.D 
580 Arapeen Drive, Salt Lake City, Utah 84108 

Telephone (801) 582-5847 
Telex: 389492 

TWX: 910-925-5818 
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And reduces the strain 
on your computer. 

Nothing reduces the strain on your 
computer like the Kodak IMT-1S0 microimage 
terminal. Because no other microimage 

I terminal"thinks" the way ours does. 
The IMT-1S0 terminal is the first on-line 

information retrieval terminal from Kodak to 
incorporate distributed logic into its mode of 
operation. Blocks of search information from your 
mini or mainframe computer are "down loaded" 
to the microcomputer-based IMT-1S0 terminal in 
lightning-fast bursts. Then, relying on its own 
intelligence, the IMT-1S0 terminal performs real 
time, on-line information look-ups. 

The ability of the IMT-1S0 terminal to 
think on its own reduces its dependence on 
your computer, freeing it for weightier computer 
tasks. So your EDP operation runs leaner, 

/ 

(£ Eastman Kodak Company. 1978 

smoother, more efficiently overall. 
There's a lot more to tell about the 

Kodak IMT-1S0 terminal. For example, it reduces 
look-up errors, because it stops at precisely the 
document you want. There's no backtracking or 
machine overshoot. It eliminates expensive 
magazines that require leaders and trailers. It can 
store more than 10,000 letter-size documents in 
a 4" x 4" xl" magazine. And it delivers dry, sharp 
hard-copy prints on dem.and. 

Want to find out more about how to take 
the strain off your computer? 

Send the coupon. It will bring you every­
thing you need to know about the 
new Kodak IMT-1S0 microimage • 
terminal, the microfilm reader-printer ... 
that pulls its own weight. 

The Reducing Machines 
Kodak IMT equipment 

Eastman Kodak Company 
Business Systems Markets Division 
Dept.,DP9609 Rochester, NY 14650 

o Please send me more information about 
Kodak IMT equipment 

o Please have a Kodak representative 
contact me. 

Name 

Company 

Title 

Address 

City 

State & Zip 

Phone 
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Computer graphics has been around for years, but only recently has it 
become quick, inexpensive, and friendly on a desktop. 

DESKTOP. 
GRAPHICS 
by Paul Kirby 
The physical size of the desktop computer 
and the evolutionary trends of microelec-. 
tronics are on a collision course. Today's 
new 16-bit processor chips are being 
benchmarked with midrange minicom­
puters. Large memory arrays with 16K 
RAM'S pack 256k bytes into a desktop, 
while 64K RAM'S make tomorrow's mem-

. ories even larger. Add to this the future 
use of 32-bit processor chips, 256K 

. RAM'S, and the theoretical limits of bub­
ble memories, and one can quickly appre-

ciate,the ,potential power and future of 
, desktops. 

This changing technology is creat-
. ihg new influences in the marketplace. Al­

though the main desktop computer com­
panies are Hewlett-Packard, IBM, 
Olivetti, Tektronix, and Wang, other com~ 

, , ' , 

panies, that can attain a competitive ad­
vantage" by reacting quickly to technologi­

, . cal change, are entering the market Two 
such companies, both 'ofwhich offer color 
'art desktop systems,·. are Intelligent Sys~ 
, teIIlsCorp. and Chromatics. I 1l1proved 
,raster and . color ,.tube ' te~hnology; ~long " 

": with.the availabilityof'inexpellsiv~Rl~ . 
, memory "and microprocessors '. have, made 
market entry by these firms possible;~~.;' 



· .: terestin~IY,: non~: ~fthe major «desktoj> <, COOl pu tergraphi cs has < been don while watching a crt diagram of a 
computer90mpaniesm,e'ntioned'offera' ',~uoulldfor years; but only recently has it process control system if one of the high, 

"color desktopsystem;,althotigh Tektronix ': " become, quick~" inexperisive, and friendly , 'pressure valves pictured turns a vfvid red. ' 
<iQes', offer ,acolor,cri"terminat , ,',' via a desktop and optional peripherals.' (Blinking adds yet another level of input.) 

'> "~" :;Ariotheri'mpaci: of the microproe-' "c Man does not think naturally "in strings " • It is no longer necessary to devote 
',.~ssoristheih~re"~sing 'a'mount pf intelli:-" 'a:nd':arraYs,'of. ,nlimbers;:but, rather in , large ~apital expenditures~and manpower 
'<,ge~ce(ound ~i~ 0r~li,ne terminals:,Fof;,ex:,",' images. Thus, it'is' easy to understand the, re~ources to have, graphics; since desktop 
'ample;, ,i:I,p.~s,'n'ew,~~4IA j;ntellig~n,t;)nciea~ing'deinand as"graphic~ become; ~computersystemsnow offer a level' of 
,'teri11iI1a,IIs"pi()g~awm~~J¢iri'BAsIc and ""'more'cost~effective';.,:, ~",' " 'graphics capability, andwith the addi-

:,;:::can alJtornatically:create graphic displays ' 'To :.ilhistrate' the 'tiseflilries~; of , tionill' bem~fits6f being' a, dedicated, re-
',at"theip'tess"or~ ,single function key once graphics; compare the3:mounf~ of:illfor~ c" ' sults;.ofiented, friendly machine. Also, 

:"i thedat~,has.:been entered into the tables. mation gaine<f per initial amoullt oftiirie', ;:sofhyare that offers turnkey solutions to 
.' ' 'MiCroprocessors are also found in while yjewing numerical tables 'of ,'data ,problerrisi9 many areas of business statis-

desktop peripherals, such as plotters and with their respective graphical represen- " tic,s, engineering, and science is now com-
digitizers. Graphics peripherals are be-, tations of charts and diagrams(e~g.~jh,e:' mercially available. 
coming more intelligent, easier to use, less bar charts and pie charts of corporate an;..,·, ' , " Perhaps the best known company 
expensive and offer users cost-effective nual reports). Or, as an extreme example, 'in the graphics industry is Tektronix. This 
graphical solutions to their problems. com'pare the information gained by view- 'dates back to the first days of storage 

ing massive tables of coordinates (X,Y,Z) tubes. Tektronix offers the 4051 desktop. 
for a DNA molecular chain versus its're- It's centered around a Motorola 6800 mi-
spective 3D/color images on a crt. croprocessor and a 1024 x 780, 8" x 6" 

Color adds another dimension. We storage, it is programmed in BASIC (as are 
instantly recognize an emergency condi- all the desktops discussed), has 32 bytes 

of user memory,'imdhas several peripher-



also These include two types of printers, a 
plotter (with digitizing capability), a 
magnetic tape unit, a joystick, and a data 
tablet. Tektronix's BASIC language has 
extensions for graphics and they also offer 
perhaps the most complete software libra­
ry available for graphic applications. 

Hewlett-Packard's System 45 is 
centered around two custom 16-bit pro­
cessors. The dual processor system offers 

, certain throughput advantages. While the 
language processing unit is running, the 
peripheral processing unit can be used for 
capturing data or displaying results. The 
System 45B has a 560 x 455 raster, 12" 
diagonal crt and a maximum of 450K 
bytes of user meJllOry. Two cassette units 
and a thermal printer are part of the 
mainframe system. Peripherals include 
printers, plotters, floppies, hard disks, and 
a digitizer. It should be noted that many 
bus compatible (IEEE-488) peripherals 
that have the necessary software drivers 
are available to desktop computers. 

IBM offers the 5110 desktop. Al­
though it cannot perform graphics direct­
ly via its 5" diagonal crt, data can be out­
putted serially to a vector crt or plotter. 
Two programs available for this purpose 
are called PRINT/PLOT and APL 

GRAPHPAK. The 5110 is programmable in 
both APL and BASIC. The.available appli­
cation software is quite extensive but is 
mainly business (as opposed to engineer­
ing and scientific) oriented. Both tape and 
diskette systems are available. The 5110 
uses an IBM custom microprocessor. 

Olivetti's P6060 desktop can plot 
data via an internal line printer or serially 
to a plotter. There is no mainframe crt, 
but it does have a 32-character 5 x 7 dot 
matrix plasma display. 

The APPLE II personal computer 
should be mentioned because it can be in­
terfaced to a color tv for a 280 x 192 color 
cell display. The system is .centered 
around a 6502 microprocessor, has a 
maximum of 48K bytes RAM, and is pro­
grammable in either BASIC or 6502 as­
sembly language. The firmware includes 
some graphic commands and 15 different 
colors are available. 

Intelligent Systems Corp. offers a 
complete line of color terminals. Within 
this line are two crt's that also include a 
built-in programmable microprocessor. 
The intercolor 8090 desktop, its deluxe 
system, is centered around an 8080 micro­
processor and offers a 13" or 19" 8 color 
display. Resolution is 160 x 192 cells. The 
8090 is programmable in BASIC and has a 

COMPANY CPU 

Apple II 6502 
Chromatics Z80 
HP System 45B Dual Custom 16-bit 
HP System 35 Custom 16-bit 
IBM 51-10 Custom Processor 
ISC B090 BOBO 
TEK 4051 6800 

Table 1. 
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DESKTOP COMPUTER CONFIGURATION (S) 

Printer 

Plotter --t-----i 

Display 

Digitizer 

Fig. 1. 

"CPU 
'RAM< 

Keyboard 

maximum of 64K bytes of RAM. A light 
pen is optional, as are a disk and printer 
system. ISC'S color display systems have 
become very popular in process control 
applications where it is important to have 
color. 

Chromatics also offers a color 
desktop system. Centered around a Z80 
microprocessor, it has a 13", 15", or 19" 
color crt with 512 x 256 or 512 x 512 
raster resolution. Models include up to 
64K or 128K bytes of memory. Peripher­
als include a floppy, light pen, and X-Y 
digitizer tablet. Chromatics offers some 
interesting keyboard accessible graphics 
which include commands like vector, cir­
cle, arc, and rectangle. Available colors 
include eight foreground and one of eight 
background colors at a time. 

Fig. 1 shows possible configura­
tions for output, input and memory de­
vices. Table I summarizes some vendor 
data. It should be pointed out thatthere is 
a danger in Table I, for although many of 
these systems seem similar, there is actu­
ally a wide range of performance, "friend­
liness," and 'human engineering in the 
hardware and software. A revealing 
benchmark for a system would be how 
long it takes a user to write, debug and 
execute a program for a variety of prob­
lems. 

Often what a user gets is a function 
of what he pays. For example, at one end 
of the spectrum is the Apple II home com­
puter which uses 8K bytes ROM for the 
BASIC interpreter and monitor system. At 
the other end of the spectrum is the HP 

System 45 desktop computer which uses 
lOOK bytes of system firmware, 8K bytes 
of system R/W, and an additional 70K 
bytes of optional ROM. 

A good example of how micropro-

MEMORY 

Tape Cartridge 

I---+--Floppy 

Hard Disk 

Light Pen, Tablet 

cessors have been used in peripherals to 
help increase performance at prices not 
possible before is the Hewlett-Packard 
9874 digitizer. It incorporates a custom 
HP 16-bit processor with 16K bytes of 
ROM. The microprocessor allows axis ex­
tension beyond the physical limits of the 
platen (the x axis can actually extend for 
53 kilometers), axis alignment to the ori­
entation of the paper, relocatable origin, 
special function keys and display, pro­
grammable sampling rates, programma­
ble auditory tone response, and a built in 
system self-test. 

The 'HP 9872 digital plotter with 
four color pens is another example. (Fig. 2 
was produced on this plotter.) The 9872 
also uses a custom HP 16-bit processor. 
The microprocessor provides real time 
control of the X and Y microstepped mo­
tors with the required 16-bit resolution 
plus enough power for I/O functions and 
features such as five character sets, digi­
tizing capability line types, axes tick 
marks, programmable plot speeds and 
system self-test. 

Large scale integration has made 
it possible to have single chip controllers 
between the des.ktop processor and many 
of the I/O memory devices. LSI controller 
chip~ are available for keyboards, crt's, 
floppies, tape cassettes and disks, and cer­
tain plotters. 

CHANGES 
IN GRAPHIC 
DISPLAYS 

In talking about desktop 
computer graphics,some 
mention should be made 
of crt displays. Here, also, 

changes in technology are having an ef­
fect. Once the storage tube was the most 
common type of graphic crt, but now the 
raster type display is coming into its own. 
Because the raster display uses the same 

AVERAGE PRICE 
SIZE LANGUAGE GRAPHICS ALPHA FOR TYPICAL SYSTEM 

4BK BASIC & assembly 2BOx192 40x4B $ 1,000-2,000 
64K BASIC 512x512 B5x51 6,000-12,000 
450K BASIC 560x455 BOx24 12,500-34,000 
256K BASIC & assembly Plotter BOx24 10,000-23,000 
64K BASIC & APL Plotter 64x16 B,500-2B,OOO 
64K BASIC 160x192 BOx4B 4,500-12,000 
32K BASIC 1024x7BO 72x35 6000-12000 



type of tube found in home tv sets, manu­
facturers' cost/volume ratios have made 
them very inexpensive. For certain quali­
ty levels of graphics no special deflection 
amplifiers are needed. Refresh display 
memory prices have also dropped dramat­
ically, and character generators are inex­
pensive LSI chips. 

However, some warnings are in or­
der. Just as home tv's have flicker if one 
sits close to the screen, so also will the low 
priced raster crt's. The use of a higher 
persistence phosphor tube helps eliminate 
this. The number of addressable points in 
the X and Y directions also are important. 
Some systems offer graphics displays 
with similar addressable cell structures to 
those for alphanumeric representation. In 
this case, obtrusive jagged diagonal lines 
called jaggies can be seen, resulting in 
lower resolution. 

For persons unacquainted with the 
software of desktop computer graphics, 
the following examples will lend a flavor 
for how graphic images are created by the 
user. If, for instance, we wanted to create 
a bar chart showing sales per year since 
1970, the following commands could be 
used: 
MAT READ A 

(The MAT READ statements fills a previ­
ously declared array with the sales num­
bers we'll be using for the eventual plot.) 
VIEWPORT (or LOCATE) 20, 80, 20, 60 
(VIEWPORT (or LOCATE) defines the plot­
ting area of the screen the actual plot will 
occupy. The four parameters are for the 
Xmin, Xmax, Ymin, and Ymax bounda­
ries.) 

. WINDOW (or SCALE) 1970, 1978, 0, 30 
( WINDOW (or SCALE) defines the range of 
the X and Y axes in user units. In this 
case, the X axes will be from 1970 to 1978 
and the Y axes from 0 to 30.) 

AXES 1, 1, 1970,0 
(The AXES statement will label appropri-
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ate X and Y tick marks for us. In this 
statement, we have declared the marks to 
appear at every unit for X and Y and de­
clared the origin to be at 1970, 0 for X, 
Y.) 
LINETYPE n 
(LINETYPE signifies the desired type of 
line for the plot, e.g., dashes or dots, etc.) 
MOVE X, Y 
(The MOVE statement lifts the pen and 
moves it to the specified X, Y coordinate 
position.) 
PLOT X, Y 
(PLOT draws a line from the current pen 
position to the position specified by X, Y.) 
DUMP GRAPHICS 

(DUMP GRAPHICS creates a hard copy of 
the crt's graphics on a printer.) 

Thus, through a sequence of com­
mands such as these, one can quickly cre­
ate a histogram chart as seen in Fig. 3. 
Although companies use a variety of com­
mands for graphics, there is an effort 
throughout the industry and by SIG­

GRAPH (an ACM special interest group on 
computer graphics) to standardize graph­
ics commands. 

Graphics software can be de­
scribed as a structured hierarchy. At the 
bottom level of this hierarchy are device 
drivers and primitives that interface the 
software to graphic devices. At the top 
level are the user's application programs. 

. In between are application subroutines 
and graphic subroutines. These deal, for 
instance, with the construction or manip­
ulation of figures and objects. For exam­
ple, an application subroutine could have 
the necessary coding for the user to sim­
ply call that subroutine to plot a bar chart 
or a given mathematical function. In turn, 
a graphic subroutine could then be called 
to move pens and draw parts of the plot. 
This process, then, makes it unnecessary 
for the user to program at the lowest levels 
of graphic software. Thus the user can be-

1970 
YEAR 

Fig. 2. 

come much more productive with his 
time. 

The following examples give an 
idea of the variety and extent of applica­
tions for which desktop graphics may be 
used today. 

Civil engineering: One structural 
engineering company is using a desktop 
for stress analysis arid the interactive de­
sign of beams, columns, and slabs. Graph­
ics is also used to verify structural geome­
try. Loading combinations are analyzed 
by the computer and deformations can be 
plotted. 

Another civil engineer is monitor­
ing the effluent from a waste treatment 
plant into a local bay. After measure­
ments are taken at various locations over 
a period of time, the results are plotted for 
further environmental impact analysis. 

Mechanical engineering: One 
manufacturing company designs and 
fabricates its own machinery for its highly 
specialized product line. A desktop 
graphic system assists in the design of this 
tooling. 

Another company, also involved 
with the mechanical design of parts, com­
bines the use of a digitizer with a desktop 
to represent the desired object in three di­
mensions. The digitizer inputs data points 
from three orthogonal views of an engi­
neering drawing. The desktop then trans­
forms these data points onto the screen as 
a 3D image for study arid further develop­
ment by the design engineer. 

Electrical Engineering: One engi­
neer uses a desktop and plotter for model­
ing of an AC filter circuit. Another uses it 
for modeling frequency response in a new 
microwave preamp circuit. Often a 
desktop is used to collect and plot empiri­
cal data for optimization of a circuit de­
sign. 

Medical: Clinical laboratories use 
desktop computers to do Radioimmuno­
assay data reduction and to plot the data 
transformations using logit-Iog, spline, 
and four parameter logistic curve fits. 
They also use desktop computer graphics 
to plot quality control data on Levy-Jen­
nings charts and Youden plots to monitor 
the consistency of all testing and to identi­
fy systematic errors. 

Statistics: A biologist with the 
State Fish and Game Dept. is using an 
Andrews plot to help him gain insight into 
four-variable data he had collected via a 
fishing creel census at the State Park en­
trance. 

An anthropologist is investigating 
the length of bones of prehistoric man. He 
uses a probability plot to see if the lengths 
are normally distributed. If they are, he 
proceeds with further parametric analy­
sis. 

Business: A marketing depart­
ment uses several variables in a regression 
analysis for its yearly sales forecast. A 
planning department uses a desktop and 
plotter to draw PERT and critical path 
charts for a new manufacturing facility 
they are bUilding. 
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.. Plessey PM-SJll. MOS m~mo'rY.Wit.h higherdensltylri a sm~Uer;packagePlessey 
satiSfies your add-on needs;The PM~SJ11 features:. .' .. (. ,~. .... .c 

. -128K bytes to 1.5 megabytes per subsystem with full compatibility. ~'" •....• 

I, -.Error checking and correcting (EGG) CircuitrY, errorl~gging. clrcuitry.and .front 
. 'panel display ofe~ror information. . .. .... .... ' ...... \ .•... .; 
- 5~inch by 19 inch chassis slips: intoPDP~11n,Omemory bay and. Includes 

power supply, slides', fans and operator control pariet . r ,.' .,<: > ...... ,,' 

I: MODEL· .. DECEQUIv' .. ... .. .... .. . ... ·~R~~.S5~~~ 

PM·SJ11 BAil o'O~~l~:~~ &~~:~l~:~t~lf~lf~'c~~~~~~~e:ower .. S6,862"----,-----,-_ 

I 
PM-SJ11BA/l02MKll;BA 128K bytes with ECCi chassis, power, , ' .. ' 

.•..• '. .', " ' .. ',: .:.' .suppIY,contr,oller ,& accessories. ,'S5, 126 ----'-.,;...; 

. ... , PM-~Jl1BEi100.MK11~~E(2}to~6:J~ra~/1~~anSio~; b~ard " . . -,:,---,-_ 

P;M-SJ11 BEll 0'2· MK11~BE: ;: l28K bytes expansion board. 
, . . '"" '. for SJ1l BAil 02 .'... ....... S2,652, 

I···· ADD-IN CORE MEMORY F()RTHE PDP~11t70 
'.' , PM-ll32W/JE 'MJ1l-BE ' . ',128K bytes add-in core memory for 

, . DEC MJ11 memory chassis, 
PM~~l1B(A) . MJll-BA . Memory expansion chassis with 

. . 128K byte core memory 
128K·bytes add-in core memory for . 
PlesseyPM·Jll ~emory chaSSis , S3,239 ---

PM-JllBE/100 N/A 

01 
'.. ."f .• .',,'·" 

<.·.iBy p~lGrd~a~cI! 
'For. the •.. world's most 'POPularcOlnp~ter,the 
PDP-l1~ Plessey off~rs.acompl~te line .ofmoney­

. saving rriemory~ ,These memories plug Into the fol.; 
,lowing ~backplanes: DD11;G;DDJ1~D,DD11~DK, 
.. DD11-PK, PM-Dl1SPG-1, PM-Dl1SPG~2, and any­
· " backplane that i.ncorporatesUnibus,® or:modified 

Unibus in theA,' B locations' and small peripheral 
. con!rollerwlrlng.l~ the C~D; Eand r locati~ns; , 

,'DEC EOUlV.DESCRIPTlON ,' . 

:'MMll~DP(2),64KbYtes parity or ' 
'MMll~YP,\non-parity.·;: ., 

· .•.. '.·Your.prlce: Sl;950~'Oty; 'req~:ired:~ 
PM~H16A: MMll~DP'~"32K b~es·pariiy,·:· , ' 
;'.; MM11~CP(2)·>..:. ::'>, .:" 

, Your price: Sl~548~ Oty.required:~ . 

PM: l11ilB . ,MM;1'1.l(2) . :32~~ytes'l1tin~parity . 
, '.' '.··Your prlce:~1,36o~,qty.reqUired:_: _: 

· PM~ 11 05B MM11-l:: :16K bytes 'non~paritY 
,Your prlce:Sl,142~,Oty. required:~. 

,ADD~INMos MEMORY FOR TtfEPDP-l1 
, ····(Unlbus/Mo~lfIed Unibus)' . 

.. '; DECEQUlV.' DESCRIPTION" ,' ..... 

.··PM-SllE · ... NIA ······.i.<256KbytesaridECC""', 
. ' . Your prlce:S4,400~,Oty. required:~' 

'PM.Sl1L;MS11L,':.256K bytes parity, ..•.... 
Your price: S3,6~2~ Oty. reQUired:'~ 

:<PM~S1164A NIA . .128 bytes'parity , .. 
, .. ' .. Yo~r price: S'l ,822 •. Oty.required:~ 

· PM-Sl164," MS11-JP(4) . 128Kbytes parity 
:Your price: Sl;786~ Oty. required:_·'···_' . 

•.. : "wlththlscoupo"~cllp,s~n~and:sCl,,e,oilay!' . ". 
,," ;' . ". '. : " .'.:. ' ......•..•... :'.' ... ' . .''' ............ :, .... ' .", ." ''';-
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The'PDP-Iris alive and well! 
The PDP~8 is the mini that started it all, and thou­
sands of them are still earning their keep around' 
the world. If you'Ve got one of them, we, won't let , 
you' down-check, our offering, ,then check, our ' 
prices. ,'And, get those . coupons in, early wh lie the 
offer is still good t 

ADD-IN CORE AND MOS MEMORIES 
FOR THE PDP-8 

MODEL DEC EOUIV. DESCRIPTION, 

PM~SO MMS-EJ SKby 12 bits core for 
PDP-SE, F or M 

Your price: $884~ Oty. required: __ , 
PM~SA16 MMS-AB 16K by'12 bits for PDP-SA 

Your prlce:$l,121~ Oty. required:_, _' 
PM-SSA ,MSS-C' 12SK by 12 bits MOS 

for PDP~SA ' 
,Your prlce:'$2,905~Oty."requlred:_" _ 

n 

LSI-ll,® and PDP-11/23® MEMORIES 

MODEL DEC EOUIV. DESCRIPTION 

PM-SV32A MSV11-DD 64K bytes MOS forthe 
, ' LSH1 " 

Your price: S816!" Qty. required: __ 
PM-SV32AP MSV11-D, 64K bytes parity MOS for 

MSV11·E LSI-11 or PDP-11/23 
Your price: S884~ 'Oty. required: __ 

Lest we forget: 
We started our company with minicomputer memories, and now we offer more different kinds 
of minicomputer add·in/add-on memory systems than anybody. 
But we've also grown into the largest independent supplier of DEC and other minicomputer 

,compatible equipment. If you're having a problem with price, performance or availability with 
your present suppiier, check off the products you're interested in and we'll get back to you. Fast. 
D DEC accessories (expansion chassis, D Disc pack controllers, drives, subsystems ' 

memory management, clocks, all the D Mag tape controllers, drives, subsystems 
way down to cables) D Micro·1 LSI-11 based minicomputer 

D Floppy disc controllers, drives, subsystems D Ruggedized PDP-11/34® based minicomputer 
D Cartridge disc controllers, drives, subsystems D Multi-user small bUSiness computer systems 

NOTE: When ordering memories, power supply and backplane requirements must be specified. 
o Cash or check enclosed; ,0 Company P.O. #_' ___ _ 
o Amount of order $ (Add sales tax where applicable.) 

*Orders will be accepted with this coupon only. This limited-time offer is valid for 
60 days from publication, and prices are valid only in the continental U.S.A., , 
Payment must accompany order, or prior approval of credit must be obtained. , 

Name, _________ ~Telephone-------Ex'---
Company M/S __ ,....--____ _ 
Address, _____________________ _ 
City/State/ZIP ___ --,-____ ------'--,--________ _ 

8.WN•f-1 Plessey Peripheral SysteDls 
, 17466 Daimler, Irvine, California 92714, (714) 540-9945 , rt - SEE llS AT TilL ;~tC: BOO filS 4032 AND 4034. 

MAY 1979169 



,ABC BICYCLE COMPAl\fY 
SALES FOR THE SECOND QUARTER OF 1978 

REGION 1 

BE 
SALES IN MILLIONS 

25 

'APRIL 

Fig. 3. 

Graphics can be seen as having 
three levels of increasing complexity. Lev­
el I consists of simple 2D charts and 
graphs (e.g., bar charts and function 
plots). Level 2 has 2D line and polygon 
drawings (e.g., a process control "plumb­
ing" diagram or a schematic layout): Lev­
el 3 consists of 3D, hidden surfaces, and 
images (e.g., aeronautical design). The 
divisions between levels need only be con­
ceptuallyapproximate. 

Presently, most desktop graphic 
applications can be characterized as Lev­
el I with some overlap into Level 2. Typi­
cal applications include business charts as 
found in annual reports and engineering 
plots of functions. Some Level 2 work is 
being done, as in simple circuit design 
work or a process control diagram. Level 
3, however, requires a desktop to have a 
more computational power to be effective 
and perhaps a higher performance display 
system. (Note, however, this categoriza­
tion of complexity or sophistication refers 
only to the type of graphics being used 
and not to the type of problem being 
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REGION 2 REGION 3 
~ RSOQQ(j 

OF DOLLARS 

MAY 
MONTH OF SECOND QUARTER 

solved-a Level I application, for exam­
ple, could incorporate a very sophisticated 
mathematical problem.) 

In the future the standard 8-bit 
processors found in Table I-the Z80, 
8080, 6800, and 6502s-willbe replaced 
by the newer I6-bit versions. With this 
change, the computational power of 
desktops will increase accordingly. Raster. 
graphics and color are the in thing in the 
graphics industry, as became apparent at 
SIGGRAPH. Expect to see this carryover to 
desktops, as Chromatics and Intelligent 
Systems Corp. have done. Because of 
larger and cheaper RAM'S and ROM'S, in­
creased computational power and the ever 
rising cost of labor, expect more emphasis 
placed by vendors on software, both appli­
cation packages and a user/results orien­
tation to programming and graphics. The 
microprocessor will have an increasing ef­
fect on graphic peripherals where they 
will provid~ more intelligence and per­
formance. The number of desktops will 
increase, as will their applications for 
graphics. ~ 

REGION 4 

l/7/Z/1 

JUNE 

PAUL J. KIRBY 
Mr. Kirby is 
product manager 
of present and 
future desktop 
computer graphic 
products, 
Desktop 
Computer 
Division at 

Hewlett-Packard in Fort Collins, 
Colorado. His M.B.A. is from 
Harvard. Previous employment 
includes a summer with Gnostic 
Concepts, Inc., during which he 
assisted with two multiclient 
studies on analysis of the 
competitive environments of the 
computer and telecommunication 
industries. Mr. 'Kirby has also 
worked at the Electronic Research 
Laboratory of Hewlett-Packard's 
corporate headquarters in Palo 
Alto. 



· NETWORK SURVEILLANCE· SYSTEM 
KAPUSllABORATORIE.S 
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The worlds smallest savi~s plan. 
. There's a Bruning microfiche 

system tailored to your active file needs. 
When you think microfiche, you think small. That kind 
of thinking can save you a lot of time and money. 

Bruning helped perfect microfiche. In fact, we staked 
our reputation on microfiche as the microform of the 
future. . 

After considering all the alternatives, fiche proved to 
be faster, more exacting, and most flexible. 

Now Bruning components offer the range 
needed to plan a balanced, versatile micro­
fiche system. 

Source cameras and processors 
that let you create fiche masters. 

Fiche duplicators that sim­
plify distribution with up to 
1500 high-quality vesicular 
or diazo copies per hour. 

Storage and retrieval de­
vices that display any account 
on file, within three seconds. 

Plus the remarkable new 
Micropublisher that prints 
hard copies from fiche. 

Bruning microfiche systems 
help streamline office pro­
cedures and insure savings in 
countless applications. Banks. 
Law offices. Insurance com­
panies. Libraries. Utilities. 

©1979 AM International,lnc. 

Hospitals. Stores. Whatever your place of business. 
Call your local AM Sales Office for more infor­

mation and a demonstration. Or write Dept. M, 
AM Bruning, 1834 Walden Office Square, 
Schaumburg, Illinois 60196. 

AM Bruning 
the Informationists. 
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Vice President 
of Sales for Beehive, 
invites you to see the entire 
Micro Bee product line 
with new detachable 
keyboard styling at the 

NCC • • · Booth 2,1:~:,: 3;,.5~,;J: ..•• :,.:,::,~~~~~,~~:.err~S~!t~!~~~:Jft:~ 
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. Introducing the Identification Network. 
""''"--"~"'"-""~~-"-"--""~"-~-~-''--'""'-'l 

~~~ 

Data Collection, pure and simp 
From the moment your 

employees entered the front gate 
until they left for home, they've 
always been on their own. 

And no matter how dependable 
they were it's been almost impos­
sible to hold them accountable for 
their actions and their whereabouts. 

Accounting for the heretofore 
unaccountable. 

The Identification Network 
from Rusco Electronics gives you 
accountability for people and facil­
ities that you never thought possible. 
It monitors and reports employee 
whereabouts and actions. And gives 
you an accurate, immediate record 
of who, what, where, and when. 

Now basic data entry is available 
anywhere. For instance, you can 

, control the locking and unlocking 
of doors on a pre-programmed 
time schedule. 

Parking lot entrances and exits 
can be tied into the Identification 
Network. So you can always find out 
if an employee is on the premises. 

You can account for the use of 
the copying machine and 
knowhow 

See us at NCC Booth 431. 

many copies each employee makes. 
You can create an electronic 

time and attendance log of your 
employees ins-and-outs for auto­
matic payroll processing. 

You can even restrict after 
hours elevator use. For certain key 
people and certain floors. 

Those are just a few examples. 
How the Identification Network 
works. 

Each of your employees gets an 
Identification Network EntryCard™ 
with a personalized code. Each room 
or piece of equipment that requires 
accountability has a single, compact 
CARDENTRYTM reader. 

You simply tell the Identification 
Network which employees are 
allowed into each room and which 
employees are authorized to use 
each piece of equipment. 

If someone attempts to enter 
a room or use a piece of equipment 
that's off limits to them, the door 

or the machinery will not work. 
And a central printer imme­

diately tells your security people 
that an attempted unauthorized 
entry has occurred, where it occurred, 
and when. 

It's that easy to account for 
(and control) unauthorized access 
and activities. And that easy to 
save money. 

The most important control of all. 
That, of course, is the ability 

to control losses. . 
The simple fact is, if you can 

account for detailed activities in 
areas where you lose money due 
to theft and misuse of materials, 
machinery and information, you can 
cut those losses dramatically. 

That's exactly what the 
Identification Network does. It saves 
a lot of money. In a lot of places. 

Call or Write: Rusco Electronics 
Systems, 1840 Victory Blvd., Glen­
dale, CA 91201, 1-800-S2S-60S0, ext. 

will not 

~ 
691. In Arizona. ' 1-602-

,,~ 

. . /" .. _ .......•..... 1955.971:, ex .... t. 691 .... ..! .~ 

""' ~ 
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ReSIRUSCO 
ELECTRONIC 
SYSTEMS 

A DIVISION OF ... 'Tn 
We give you controlling interest. 
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1. Akron, OH 
2. Albany, NY 
3. f\lbuquerque, Nl'v1 
4. Allent'O\vn, PA* 
5. Anaheim, C~A* 
6. Atlanta, GA* 
7. Baltimore, 1v10* 
8. BinTlingharn, AL 
9. Buffalo, NY';: 

10. Boston, 1v1tY:: 
11. Can1den, N]* 
12. Cedar Rapids, LA 
13. Charlotte, N C 
14. Chattanooga, TN 
15. Chicago, IL';~ 

16. C:incinnati, C,)I--I* 
17. Cleveland, 01-1* 
18. Colurnbia, SC 
19. C:Olurnbus, C,)H* 
20. Dallas, TX * 
21. Davenport, IA 
22. Dayton, OH* 
23. Denver, (~O;j~ 

24. Des 1'doinc5, LA. 
25. Detroit, l\111:r. 
26. Flint, 1\111 
27. Fort \Xkyne, IN 
28. Fresno, (:/\ 
29. (;rand Pwpids, iv11 
30. Greens~ro, NC 
31. Greenville, SC 
32. Harrisburg, PA * 

33. Hartford, CT* 
34. Houston, TX:;: 
35. Huntsville, /-\L 
36. Indianapolis, IN* 
37. Ingle\vo(xi, C~i\.* 
38. Jackson,~/IS 
39. JackSOll\'illc, FL* 
40. }(ansas City, K5, IviC)C;, 
41. Knoxvillc,-rN 
42. Las \/egas, l'-J\/ 
43. Lexington, KY 
44. Little Rock, .AR 
45. Los f\ngcles, C~A* 
46. Louisville, KY* 
47. :tvladi~;on, \,,\11 
48. lv1cnlphis, TN::: 
49. [vi ian1i, FL';: 
50. 1\1ihvaukcc, \\/1:;: 
51. IViinncapolis, IviN* 
52. lv10untClin \/icw, C--':l\* 
53. Nashville, -rl'J:;: 
Sit. Ne\vark, 1'\.1 :;: 
55, Ne\v Orleans, L.1I\* 
56. New I-b\'Cn, Cf* 
57. 0Jt~\\' 'yrork, N)':;: 
.:-~\T rf~,11' T "\i\ )c". l .(), \j '" '/\. 

59. Oakland, C:;-\,;: 
6:.J.lJklahorna C:ity, OK';: 
61. Onlaha, NB':: 
62. Orlando, FL* 
6.3. Peoria, IL 
64. Philadelphia, EA.* 

65. PhoenLx, AZ* 
66. Pittsburgh, PA* 
67. Portland, OR.* 
63. Providence, RI 
69. Raleigh, NC~ 
70. Reno, N\l 
71. Richrnond, VA 
72. Roanoke, \/A 
73. Rochester, NY>:: 
74. Sacranlento, C1D..';: 
75. Salt Lake C=ity, lJT';: 
76. San A.ntonio, TX 
77. San Diego, CA* 
78. San Francisco, CA* 
79. Seattle, \\(lA:;: 

80. Shreveport, LA 
81. Spokane, \X//\. 
(~~2. Springf1cld, Iv1A 
83. St. Louis, M 0* 
84. Syracuse, ~~Y 
85. l~llnpa, FL 
86. Toledo, OH* 
87. "Trenton, NJ 
88. Tucson, .AZ 
89. -ruba, OK* 
9(J. \lentura, C:;\ 
91. \XZ'1shington, DC* 
92. White Plains, l~Y 
93. \Vichita, KS 
94. Wilkes Barre, PA 
95. \hTilmington, DE* 
96. Worcester, MA 

* In service now. 



PROBLEM: 
Transferring large amounts of 

data from one business machine to 
another-an everyday business 
need-can be complicated, slow and 
costly. Signals get converted and 
amplified. Errors creep in and are 

hard to isolate. 

Whole blocks of data are jeopardized. 
And retransmissions eat up valuable 
computer and line time. 

Delays, can have very expensive 
. consequences. On the order of 
$1,000 per hour per circuit for time .. 
sharing firms. T wen,ty .. five times that 
for a company with a ship held in 
port by faulty documentation. Ulcers 
for a data processing manager trans .. 
mitting month .. end reports to the 
home office. 

SOLUTION:· 
Dataphone® Digital Service, the 

Bell System's super .. accurate, reliable, 
economical data transmission service, 
is now stretching all over the map. 
All 96 of the . metropolitan areas 
shown, representing 350 cities, are 
included in our network planning. 
More"than half are already in service. 

The service is digital end .. to .. 
end, so it requires no modems, and 
the accuracy rate is 99.5%. Auto .. 
matically monitored, it instantly 

switches to standby facilities when 
necessary. Availability is a key fac .. 
tor. The system is designed to be 

(( in service" 99.96% of the time. 
Users often realize dramati ... 

cally improved response times, 
adding capacity to their systems 
and improving efficiency. 

Applications cover the 
whole range of business needs 

point .. to .. point and multi .. 
point service. In a polling 
environment, this service 
can cut access time at each 
terminal to half that avail .. 

able with alternatives. 
Four data transmission speeds 

are available: 2.4,4.8,9.6 and 56 kbps. 
Installation can be' as simple as 
. unplugging a modem and plugging in 
a Data Service Unit . 

If you haven't talked total com .. 
munications with Y9ur problem .. solv .. 
ing Bell Account Executive, you're 
missing something-in voice, data, 
and network services. 

The system is the solution. 

@ Bell System 

----- --.-"._ ............ - ............................... _ ........................................ _ ........... - ...... --.. --................. -.............. _ ................................................ __ ._ ... _ ....... _ .. _ ..... _._ ... _-_ .......... . 





There's no such thing as one right way in manufacturing systems planning ... 
and that's the problem. 

A MANUFACTURING 
SYSTEMS COOKBOOK, 
PART l' 
by Dan Appleton 

. At last count, there are over 80 different 
manufacturing systems available on 15 to 
20 different minicomputers. The large 
mainframes, of which there are 15 differ­
ent models, support over 130 manufactur­
ing systems of various capabilities and 
complexities. And there are more to come 
because these products will be sold to a 
market that will spend more than $6.1 bil­
lion on manufacturing automation in 
1981. 

Needless to say, the suppliers are 
ecstatic. Not only is there plenty of money 
to be made, but the costs continue to go 
down. Vendor problems are an econo­
mist's dream: "How many should I pro­
duce to maximize my profits?" 

While the suppliers are concerned 
about managing their growth, consumers 
do little but mumble: "Why the hell did 
we buy that system? We outran its capaci­
ty before it was completely installed. 
What do you mean our new turnkey ma­
terial requirements planning _ system 
doesn't work-just because we don't have 
part numbers?" 

The scramble for more automation 
in manufacturing, as inept as it may cur­
rently be, has reached the point where it 
cannot be ignored. Automation is no long­
er being driven simply by management's 
unquenchable' needs for cost reduction, 
improved productivity, and gimmickry. It 
is becoming a matter of pure survival in 

the marketplace. Following are some of 
the results of two Delphi studies conduct­
ed jointly by the Society of Manufactur­
ing Engineers and the Univ. of Michigan 
which demonstrate this point. These two 
forecasts, one on the future of "Manufac­
turing Management" and the other on the 
future of "Assembly," dramatize the fu­
ture synergy between manufacturing and 
the computer. 

By 1982: 
• The computer will become a major 

factor in assisting at least 50% of 
manufacturing managers in inven­
tory control and materials manage­
ment. 

• The computer will be used to assist 
manufacturing management in ex­
pense control of at least half of all 
companies. 

• Better and simpler computer sys­
tems will be developed for use in 
smaller industrial plants. 

• Five percent of the assembly sys­
tems will use robotic technology. 

• Group technology concepts will be 
used on 25% of the assembly opera­
tions. 

• Computer-aided design techniques 
to aid in designing parts that can be 
readily handled by automatic means 
will become available. 

By 1985: 
• Part feeding/ orienting devices capa-

ble of working with families of parts 
rather than specific parts will be­
come practical and reliable. 

• Parts storage and retrieval will be,,: 
come integrated automatically with 
the assembly systems. 

By 1987: 
• Computerized management infor­

mation systems suitable for use by 
at least two-thirds of all manufac­
turing companies. 

• Fifteen percent of assembly systems 
will use robotic technology. 

• Computer-aided design techniques 
to aid in the designing of parts and 
products that can ~e assembled eco­
nomically will be adopted by 20% of 
the companies. 

By 1988: 
• The production control function will 

be automated to the point that 80% 
of all in-process and finished tech­
nology is controlled by a central 
computer. 

• Computers will automatically gen­
erate processing plans and 30% of 
all manufacturing. 

• Fifty percent of the direct labor in 
small component assembly will be 
replaced by programmable automa-
tion. -

• Fifty percent of the work force on 
the floor will be highly skilled and 
trained engineers and technicians 
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"SO, I TELL THIS GUY 
FROM UCC, 'LOOK, 

WE DON'T NEED ANYMORE 
PROTECTION FOR OUR TAPES." 

And, then, there was this nasty little 
problem with the master file ... 

With the UCC-l Tape Management 
System, you can forget about problems like 
this. They just don't happen. 

, This software package effectively 
manages all your tapes, preventing the 
accidentallo'Ss or destruction of your 
valuable data. UCC-l also eliminates costly, 
handwritten records ... and the expensive 
mistakes they breed. 

UCC-l is the market leader in as tape 
management systems, with over 1,000 
installations worldwide. Call us about it at 
1-800-527-1538 (in Texas, call 214-688-7312) 
or circle 90 

And, while you're at it, ask us about: 

A DOS Under as System that lets you 
execute DOS programs under as without 

program conversion (UCC-2). Gircle91 
A Disk Management System that can save 

the cost of new disk drives (UCC-3). Circle 92 
A PDS Space Management System that 

eliminates PDS compression (UCC-6). Circle 93 
A Production Control System that makes 

scheduling systems obsolete (UCC-7). Circle 94 
A Data Dictionary/Manager that really gets 

IMS under control (UCC-lO). Circle9S 
A Job Recovery Management System that 

makes restarts and reruns simple (UCC-IS), 
Circle 96 

A GL/Financial Control System that fills the 
bill for Accounting (UCC-FCS). Circle 97 

IMS System Aids to help manage your 
installation more effectively (UCC System 
Aids). Circle 98 

A broad line of application software for the 
Banking and Thrift industries. Circle 99 

WE'RE WAITING TO HELP YOU AT 
1 (800) 527-1538 

SOFTWARE 

UNIVERSITY COMPUTING COMPANY • DALLAS • LONDON • TORONTO • ZURICH 



The quality of the manufacturing systems plan will relate directly to the business plan's 
portrayal of the business, its markets, and its competition. 

keeping automated plants operat­
ing. 

It is evident that the future of man­
ufacturing and the future of automation 
are interwined. The dilemma evolves 
around how to automate competently. 
With computer technology exploding at 
nuclear intensity, the probability of being 
wrong (and the corrtpetitive death could 
accompany that) is just as high as is the 
probability of being right. What manu­
facturing management needs is a hedge 
that will swing the odds in its favor. That 
hedge is an architecture-a framework 
for automation-which it can use to im­
prove its decision making. 

The quality of management's 
automation skills is directly reflected in 
its manufacturing systems plans. Quality 
plans show understanding and concern 
and these, in turn, will almost always re­
sult in success. Mediocre plans which are 
continually changing and never imple­
mented are evidence of lesser skills cou­
pled with good intentions. Companies 
that have no plans beyond those of indi­
vidual department managers are doomed 
to fall farther and farther behind their 
competitors and their customers, as the 
Delphi scenario implies. Only managers 
of businesses in the latter two categories 
need read any further. 

In the rest of this article, the first 
of three parts, I will explain what a good 
manufacturing plan is. Next month's arti­
cle will tell how to develop one, step by 
step. Part three will address how to gain 
commitment and control of the systems 
plan from the people side of the business. 

The reader should recognize that 
even though I have tried to build a cook­
book for manufacturing systems plan~ 
ning, I fully recognize that there is no 
such thing as one right way. There are 
many right ways-that's the problem. 

There are all kinds of 
planning methodologies 
floating around the com-

FIVE 
PLANNING 
KEYS 

I puter world today. Most of 
them are metaphors of "proper" manage­
ment and derive their credibility from 
what is purportedly common manage­
ment sense. If they were common sense, 
though, it seems only reasonable that they 
would also be common. But they are not. 
Why? Because general business meta­
phors are too general for specific busi­
nesses, and it takes a great deal of skill 
(and time and money) to translate com­
mon sense into specific actions which can 
be learned and executed with some confi­
dence that they will consistently produce 
a desirable or useful or quality product. 
General systems planning strategies, such 
as Business Systems Planning (from lBM) 
or Functional Decomposition (from Booz, 
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Allen and Hamilton), are far too meta­
phorical for planning manufacturing sys­
tems. What is needed is a simple planning 
algorithm geared specifically to manufac­
turing businesses. The product of this al­
gorithm should be an intelligent systems 
plan which provides management with 
flexible automation strategies and which 
everyone in the company understands and 
is committed to implement. 

The question is how to develop this 
manufacturing systems plan; but even 
that question may be a bit premature. 
Some manufacturing managers wouldn't 
recognize a good manufacturing systems 
plan if it bit them on the nose. Before an­
swering "How?" we must ask "What?" 
The first question becomes, "What tests 
can we apply to determine whether a 
manufacturing systems plan is sound?" If 
we first understand these tests, then we 
can develop a planning process-the 
""How?"-which will produce a product 
-the ""What?"-that will pass them. 

I believe tha t there are five of these 
acid tests. They can be posed as questions: 

I. Were the objectives of the manu­
facturing systems plan derived from a 
good long-range business plan that pro­
vides an intelligent picture of the compa­
ny's strategic future? 

2. Was the systems plan construct­
ed based on a comprehensive manufactur­
ing systems model rather than being de­
veloped completely from scratch? 

3. Does the systems plan separate 
systeqts planning from planning for auto­
mation, recognizing that though all auto­
mated systems are indeed systems, all sys­
tems are not necessarily automated? 

4. Does the plan integrate the tra­
ditionally separate worlds of technical 
computing and business data processing? 

5. Does the manufacturing sys­
tems plan use a functional (data base) ap­
proach to automation, instead of an appli-

cations approach, to provide a flexible 
automated systems structure? 

If the answers to all of these ques­
tions are affirmative, then the systems 
plan stands a good chance of success. 
Let's examine each in more depth so we 
can understand why this is true. 

LONG-RANGE 
BUSINESS 
PLAN 

One of the traditional 
problems with systems 
and automation is that 
they always lag behind 

(and, as a result, hinder and complicate) 
organizational change. This is because 
strategic business planning, the prime 
mover behind major business change, is 
used to key investment (asset) decisions, 
such as building, machinery, land, pricing 
and orgnizational structure. These deci­
sions are, in turn, used to key expense­
level decisions, such as travel, stationery, 
office supplies, furniture and, traditional­
ly, systems and. computers. The time 
frame for implementation, evaluation and 
adjustment of investment decision is usu­
ally three to five years. For expense deci­
sions, one hour to one year are the usual 
time parameters. 

The problem is that in a manufac­
turing or distribution business, system 
automation decisions should not be ex­
pense-level decisions. Rarely can we ef­
fectively implement them within the ex­
pense time frame. Nor can we measure 
their impact solely by using the P&L. In 
reality, manual and automated systems 
are assets. Maybe they are not assets like 
cash, accounts receivable, inventory or 

I machinery (which appear on the balance 
sheet); rather, they are assets like "peo­
ple" which for some strange, esoteric, 
back-room accounting reason are not con­
sidered important enough for the balance 
sheet and, only barely make the expense 
ledgers. 

We must make manufacturing sys­
tems decisions based on overall business 
strategy. They must become part of the 
product because they directly affect the 
ability to compete and to serve markets. 
They are primary factors in establishing 
and controlling financial efficiency and 
(production) structure. In addition, they 

. are one of only two tools that a business 
has to affect and react to competition, the 
market environment and the bu.siness 
life-cycle. 

Not all long-range business plans 
are equally useful for manufacturing sys­
tems planning. The most useful plans are 
those developed using the "served mar­
ket" strategic planning approach. This 
technique, originally developed by Gener­
al Electric; is now promoted by the Boston 
Consulting Group, the Strategic Planning 
Institute, and the Harvard Business 
School, among others. The approach keys 



asset management to market imperatives 
such as market share and return on invest­
ment. 

A "market" is a source of demand. 
It is defined by customers and their prod­
uct and service needs. A market which is 
"served" is one in which competitors allo­
cate resources to satisfy the market. Gen­
eral Electric defined a served market sup­
ported by a set of identifiable resources 
(either allocated or dedicated) as a "stra­
tegic business unit (S8U)." 

Systems, like other business re­
sources, must be directed toward strategic 

,objectives such as achieving dominant 
market share, maintaining a lucrative 
cash flow, or preparing for divestiture. 
Coordinating investment, pricing, distri­
bution, product development, production, 
and other business strategies toward long­
range goals is the role of a good business 
plan. Without a good plan, manufactur­
ingsystems plans have no overriding pur­
pose. 

To further clarify this relationship 
between business and systems planning, 
suppose that all things are equal between 
two competitors (e.g., market share, pric­
ing, quality of people, etc.), except that 
one has better, more advanced manufac­
turing systems. This one will eventually 
win out because these systems will in­
crease product quality, reduce direct 
product costs per unit, reduce production 
lead times and inventories, improve deliv­
ery predictability, and so on. These manu ... 
facturing advantages will eventually in­
crease market share and, ultimately, 
return on investment. 

By gearing the manufacturing sys­
tems plan to the long-range business plan, 
management can at least assure itself that 
the impact of automation on investment 
decisions (e.g., organization change, new 
factories) will be evaluated and that ap­
propriate changes can be synchronized. It 
must be recognized, however, that the 
quality of the manufacturing. systems 
plan will relate directly to the business 
plan's portrayal of the business, its mar­
kets, and its competition. 

USE 
SYSTEM 
MODELS 

Why reinvent the wheel? 
Manufacturing businesses, 
once you've stripped away the 
self-serving "not-invented­

here" and "we're different" cliches of 
managers seeking to establish the perfec­
tion of their own wisdom, are mostly vari­
ations on the same two themes: make-to­
inventory, and make-to-order. Manufac­
turing systems are fundamentally hybrids 
of two mutually exclusive management 
prototypes: process (part) control, and job 
(customer-order) control. Their system 
problems come from the inflexible or im-

proper fusion of these two mutually exclu­
sive control philosophies into hybrid man­
agement systems. 

There is no need to build a manu­
facturing system "from scratch" or "top 
down" or by "functional decomposition." 
Not only are these methods costly and 
lengthy (and unnecessary), they have one 
overriding and fatal flaw: Because they 
extrapolate the manufacturing systems 
plan from a point-in-time snapshot of the 
organization, the resultant plan can never 
be implemented-unless the organization 
is frozen in time. Why? Because of the 
following paradox: The organization 
structure is the most dynamic structure 
in a business, while the system structure 
is the least flexible. This paradox under­
lies most all of the system problems (and 
uncontrolled costs) in business today. 

The alternative is prototype devel­
opment. The use of a model, whether pro­
cured or self-developed, implies greater 
flexibility and better control. This is be­
cause the model itself can be controlled 
independent of its implementations. This 
concept of dual control· is central to the 
success of the prototype approach. Con­
trol over the prototype itself provides a 
stable, practical foundation on which to 
build manufacturing systems. The model, 
of course, provides both a standard sys­
tems architecture (system standards) and 
the maximum systems technology that 
the business can implement. The model 
functions as a company asset because we 
can increase its value by changing its ar­
chitecture or technology, regardless of 
any specific implementation. It also gives 
us flexibility because the model can have 
many different implementations. These 
implementations can be either manual or 
automated-the model itself should as­
sume no predetermination-and they can 
reflect various stages of evolution of a 
company's products or businesses. 

There is no reason prototype sys­
tems such as 18M'S COPICS (Communica­
tions Oriented Production Information 
Control Systems) or Ploss I and Wight's 
MRP (Material Requirements Planning) 
cannot become effective models for a 
good manufacturing systems plan. They 
are good places to start, but as textbook 
models they must be modified to repre­
sent the systems structure an individual 
company wants to implement. It is clear 
that given most of the models that cur­
rently exist, job shops will have to make 
more modifications than will process 
shops. 

SEPARATE 
SYSTEMS 
& COMPUTER 

The third key to 
manufacturing systems 
planning is that man­
agement must keep the 

plan for automation separate from the 
manufacturing systems plan. Though ul­
timately investments in automation turn 
out to be systems investments, all invest­
ments in systems are not necessarily in­
vestments in computers. The basic strate­
gy of manufacturing systems planning is 
to develop a manufacturing systems plan 
and then a mechanism to automate it. 

The strategy for systems automa­
tion must be treated independently from 
the systems themselves because it march­
es to a different drummer-and rightly 
so. Systems strategies support the long­
range strategic business plan. Dp strate­
gies are formulated based on existing or 
newly developed computer technologies. 
Their integration must be controlled such 
that each can be changed to maximize its 
benefits without impacting the other. The 
two should not constrain each other. 

Systems support the company and 
computers support the systems, but the 
technology and the costs of computing are 
so dynamic that a company must main­
tain its flexibility by keeping its hard­
ware/communications architecture (cen­
tralized, decentralized, or distributed) as 
independent as possible of its business sys­
tem structure. Too many companies fail 
to make this fundamental and absolutely 
critical separation in their manufacturing 
systems planning, and as a result their 
systems and dp structures become inextri­
cably intertwined, rendering them not on­
ly inflexible, but downright counter­
productive. 

INTEGRATE Traditionally, manufac­
CONTROLS turers keep their adminis­

trative systems (shop floor 
control, inventory control, 

order entry, master schedule, etc.) and 
their technical computing (computer­
aided design, comput.er graphics, group 
technology, computer-aided manufactur­
ing, numerical control, robots, etc.) sepa­
rate, as if they were.distinct or unrelated. 
For manufacturing planning, they must 
be considered different ends of the same 
spectrum, and the target of the plan must 
be the area in the middle of that spectrum, 
where management will find the maxi­
mum benefits of both. 

The whole key to the integration of 
administrative and technical computing is 
part geometry. Part geometry is the basic 
common denominator needed to optimize 
and control part design, production quali­
ty, form/fit/function, . process planning, 
machine operations, shop loading and 
scheduling, inventory control, material 
movement, product distribution, and so 
on. Once the computer understands what 
a part looks like, it can, through concepts 
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Applications tend to control information needs, often to the relief of, but· certainly not the 
benefit of, management. -, 

such as group technology and part fami­
lies, strike directly at the real manu(ac-:­
turing nemeses: noncutting and idle time 
(sometimes up to 95% of the total time 
between the raw material and finished 
part stages), cost and low productivity 
(value added). 

The successful integration of ad­
ministrative and technical systems is a 
key to gaining flexibility in production 
and distribution. Why? Because the com­
puter is the only tool we have that can 
handle the inexorable reduction in 
volumes of repetitive parts and processes. 
It does so by optimizing on variations to 
standards or norms, rather than by deal­
ing with individual small lots as unique 
problems. The ability to deal with this 
problem is critical to manufacturing and 
distribution efficiency and to the selection 
of optimum investment strategies. For ex­
ample, should large lot manufacturing 
plants use transfer lines or conventional 
machine tools, machining centers or vari­
able mission manufacturing systems 
(standalone machines linked together by 
part handling devices under total com put­
ercontrol)? How about a company that 
has small lot sizes? Or one whose lot sizes 
tend to change from year to year based on 
market fluctuations? Or a business that is 
planning to implement a major product 
standardization project in order to gain 
increased economies of scale and econo­
mies of cumulative volume? 

At the bottom line is a manufac­
turing systems plan that effectively inte­
grates the administrative and technical 
aspects of manufacturing automation and 
systems. Any plan that ignores either end 
of the spectrum or deals with each as com­
pletely separate will, in the long run, be 
ineffectual. 

AUTOMATE 
BY 
FUNCTION 

The fifth, and in many ways 
the most important of all 
manufacturing systems 
planning tests, deals specif­

ically with the issue of how systems 
should be implemented and controlled. 
There are two alternatives: 1) build inde­
pendent computer applications such as 
shop loading, accounts payable, shop 
floor control, inventory control, etc., 
based on the needs of individual depart­
ments, and integrate them as required; or 
2) use a functional, or data base, ap­
proach, concentrating first on identifying 
the key data needed to support dynamic 
information needs of the company, then 
on building functional control systems for 
the input of that data to the data base and 
for the output. 

Application systems are not con­
trol systems; they are filing systems. 
Designed to satisfy specific, usually care-
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fully defined, output requirements (such 
as payroll, accounts payable, etc.), each 
application is set up with its own informa­
tion input and information storage con­
trols. These systems are developed for in­
dividual managers and departments, and 
they reflect the organization structure of 
the Company and the information require­
ments of the decision problems at a given 
point in time. They also reflect the indi­
vidual management styles, good or bad, of 
the managers and analysts who build 
them. Changes in organization, manage­
ment philosophy or style, or decision 
problems tend to have significant impacts 
on applications system structure, includ­
ing all of its input controls, computer 
processes and procedures, hardware, soft­
ware, etc. The system structure of the ap­
plication is by definition geared to satisfy 
specific, predetermined information 
needs. If these information needs change, 
we reset to zero. 

One thing is for certain, the most 
dynamic and unpredictable need in the 
manufacturing business is the need for in­
formation. The manufacturing systems 
planning process must accept that infor­
mation needs will be constantly changing. 
Does it stand to reason, therefore, that 
some of these needs should be frozen in 
time and encased in a computer applica­
tion? Applications tend to' control infor­
mation needs, often to the relief of, but 
certainly not the benefit of, management. 
Should we not be automating the ability 
to respond efficiently and cost effectively 
to changing information needs? Is this not 
the better concept of information control? 
It is the whole purpose behind the data 
base approach to automation. 

Data bases do not store informa­
tion as information. They store data 
which can be used to generate informa­
tion. They are, in effect, data models of 
the business. Data base "systems," unlike 
applications systems, either provide data 
to the computer or take it out, not both. 
Also unlike application systems, they 'are 
oblivious to how data, or information, is 
stored and processed. Rarely, in a proper­
ly developed data base, should changes in 
output requirements cause changes in the 
data base input control system or in the 
data base itself. Why? 'Because the infor­
mation required to satisfy 80% to 90% of 
management's decision-making needs is, 
in most manufacturing companies, devel­
oped from combining, arranging, analyz­
ing, sorting, and reporting some subset of 
between 4 and 800 basic elements of data. 
From 400 elements of data, some 10896 

different demands for output can be sup­
ported. Thus, by manipulating the input 
and output structures in a functionally de­
fined data processing environment, a ba-

sic manufacturing data base can be 
adapted to the dynamic information 
needs of the manufacturing business 
without major costs of modifying the data 
base itself. ' 

I have taken some time in describ­
ing five tests management should apply to 
their manufacturing systems plan to de­
termine how good it really is. I have just 
skimmed the surface in each area. At the 
risk of restating what is now obvious, each 
of these tests is a piece of a puzzle. None 
of them, even in the interest of expedien­
cy, should be left to stand alone. A manu­
facturing systems plan can score either 
100%, assuming it meets each require­
ment, or it must be scored as zero, and 
called something other than a manufac­
turing systems plan. 

Why be so stringent? Remember 
the myth of Sisyphus, who was eternally 
doomed to push a boulder up a mountain 
and never reach the top. Each time he 
neared the top, some incomprehensible 
force caused the boulder to slip from his 
grasp and roll back down the mountain. 
What went on in his mind each time as he 
trudged down after it was probably simi­
lar to the thoughts manufacturing mana­
gers have about automation. Why even 
start pushing the rock if it's obviously flat 
on one side? Or if it is intuitively evident 
that it will never reach the summit? 

If we are not going to build good 
plans, we had better modify our cost-ben­
efit studies and our charts of accounts to 
include accounting for the costs of failure, 
as in, "Account #20: Travel, back down 
the hill." # 

(This is the first of a three-part 
series, to be continued in June and con­
cluded in the July issue.) 
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by William S. Donelson II 
The advent of modern production and in­
ventory control software has brought 
about significant changes in the way man­
ufacturing inventories are planned, or­
dered and managed. While MRP (Materi­
al Requirements Planning) may be the 
most cost-effective concept yet intro­
duced to this discipline, its implementa­
tion can have a severe impact on other 
computerized applications, principally in­
ventory valuation and product cost ac­
counting systems. 

In fact, MRP is literally incompati­
ble with some cost accounting systems. 
This is particularly important because no 
manufacturing company can sustain a 
prolonged disruption to its cost account­
ing system, for this is the system that cal­
culates cost of goods sold and inventory 
value, two major categories in the finan­
cial statement. In addition, the high ini­
tial investment· in prerequisite software 
and hardware· capacity, conbined with 
relatively long processing times (see "MRP 
Highlights") can place a tremendous 
strain on the dp and user-department 
budgets and manpower. Finally, the ex­
treme operating discipline placed on in­
ventory managers and material planners 
by MRPmay cause cultural shock to the 
point of passive or active resistance by 
these groups-the very same'people MRP 
is supposed to help. 

Before we explore these problems 

It may be the most cost-effective concept yet for production 
and inventory control software, but implementation can put a 
tremendous strain on dp and user department budgets 
and manpower. 

MRP-
WHO ·NEEDS IT? 
and possible solutions, let's take a look at 
the principal features and background of 
MRP. 

MRP is a technique of managing 
production inventories that takes into ac­
count the specific timing of material re­
qui'rements, with the objective of mini­
mizing the investment in this type of 
inventory consistent with meeting a given 
production plan. MRP begins with a time­
phased Master Production Schedule of 
end-items (a list of items and quantities to 
be produced by time period, such as day, 
week, month; etc.), as determined by 
management in response to customer or­
ders (both firm and anticipated). MRP 
then explodes these top level material re­
quirements down the product structure 
tree one level at a time to determine com­
ponent material requirements. This is ac­
complished with the aid of the Bill of Ma­
terial files which describe each product in 
terms of its' components, usually in the 
inverse sequence in which the product is 
fabricated and assembled. 

For example, a V -8 automobile en­
gine might be described at the first bill 
level as consisting of I block, 2 head as­
semblies, 2 valve covers, 2 head gaskets, 8 
. pistons, 8 connecting rods, etc. At the next 
level, a head assembly would be described' 
as consisting of I machined head casting, 
I camshaft assembly, 4 intake valves, 4 
exhaust valves, etc. At the third level, a 
camshaft assembly would be described as 
consisting of I machined camshaft forg­
ing, I timing gear, I lockpin, I spacer 
washer, r nut and I cotter pin. 

MRP then combines the gross re­
quirements of like components by time 
period at the given bill level and calcu­
lates net requirements by deducting in­
ventory currently in stock and/or due to 
be received by the time it is needed. This 
process is usually termed gross-to-net. 
The net requirements of each component 
by time period r:nay then be adjusted to 

reflect purchasing or manufacturing 
economies (price break quantity, mini­
mum quantities, etc.). This process is usu­
ally termed lot-sizing and can employ· 
several well-known optimization tech­
niques, such as economic order quantity 
(EOQ), part-period balancing (PPB), least 
unit cost (Lue), least total cost (LTC), and 
others. 

The adjusted net requirements for 
each component item by time period are 
termed planned orders. That is, planned 
orders are the quantities of each compo­
nent item by time period that should be 
ordered by material management person­
nel at the appropriate time to meet the 
production plan, provided there are no 
changes in the. master production sched­
ule, cUl:rent inventory levels, product 
structure or expected delivery date of ma­
terials already on order. MRP assigns a re­
lease date to each planned order, which is 
calculated by subtracting purchasing qr 
manufacturing lead time from the date 
the material is actually needed. For ex­
ample, if an item is needed May 10, and it 
takes 90 days lead time to produce, its 
procurement order should be released on 
or before Jan. 8 to assure its timely arri­
val. However, it should not be ordered too 
much earlier than Jan. 8, otherwise it will 
be received before it is needed, thereby 
increasing inventory levels and invest­
ment. This is the major message of MRP. 

If a required item is an assembly, 
then the planned order is .exploded to the 
next product structure level. The net re­
quired quantity at the prior level is used as 
the multiplier. for the quantity of each· 
component on the assembly, resulting in 
the gross requirement of each component 
at the next level. The above-described' 
process (gross-to-net, lot-sizing and cal­
culation of release date) is repeated for 
each level in the product structure. 
Planned orders at each successively lower 
product structure level are assigned suc-' 
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cessively earlier release dates reflecting 
the cumulative lead time of the end-item. 

tion Schedule, the system is termed "re­
generative. " 

management personnel in their use of the 
system. It is this report that enables MRP 
users to order material at the proper time, 
to expedite certain orders and to 
reschedule or cancel other low priority or­
ders, all in a optimum fashion. 

MRP also detects situations where 
the demand and supply of items have fall­
en out of equilibrium due to changes in 
the Master Production Schedule, changes 
in the product structure, unexpected ma­
terial scrap and shrinkage, and late mate­
rial receipts. These items are replanned 
by MRP. If the MRP system replans only 
the changes to the Master Production 
Schedule, the system is termed a "net 
change" system. If the MRP system must 
replan the entire changed Master Produc-

TWO 
BASIC 
REPORTS 

Basically, MRP produces· 
only two reports, the first of 
which is a status report 
showing the demand and The result of MRP is, or should be, 

not only an improvement in the timing 
and flow of materials (having the right 
part at the right time), but also a reduc­
tion in inventory investment accompanied 
by an improvement in inventory turns 
(having the right part only when it is 
needed). 

supply schedule of each item by time pe-
, riod. The second report is a planning ac­
tion report, which highlights planned or­
ders ready for release, together with other 
orders that should be rescheduled, modi­
fied or canceled. This second report is the 
heart of MRP, because it guides material 

MRP HIGHLIGHTS 
A. Objectives: 

To minimize the investment on production inventories and to 
assure the supply of materials at the time when needed. 

B. Principal methodol~gy: 
Balances ongoing production requirements against on-hand and 
on-order materials to determine net material requirements, and 
schedules new material order releases so that the materials are 
available when needed, not before or after. 

C. Typical environment: 
Manufacturing company with multilevel product structure. In­
cludes manufacturers of machine tools, large electromechanical 
capital goods, automobiles, aircraft, computers and other elec­
tronic systems, office equipment, home appliances, mobile 
homes, prefabricated buildings,etc. 

D. Prerequisites to automated applications: 
1. Mandatory: 

a. Bill of Material System-item master amd product 
structure maintenance. Must be manufacturing or "as 
built" bill of material as opposed to engineering bilL 
Maintains Item Master and Product Structure files (see 
diagram). Typical computer processing time is 10-20 
hours per month. . 

. b. Inventory Accounting System-maintaninence of on­
hand and on-order inventory levels by item. Processes 
orders, receipts, issues, scrap, returns to stock and ship­
ments transactions. Maintains Item Master and Materi­
al Supply files. Typical computer processing time is 40-
80 hours per month. 

c. Master Production Scheduling System-consolidates 
customer orders, stock replenishment orders and sales 
forecast into schedule of quantities of items to be pro­
duced by time period. The schedule represents the "inde­
pendent demand" for materials placed on the MRP Sys­
tem. Maintains Order Master and Material Demand 
files. Typical computer processing time is 20-40 hours 
per month. . 

2. Optional: 
a. Shop Floor Control System-monitors and tracks the 

status of internal fabrication and assembly orders, usual­
ly referred to as shop orders or work orders. Maintains 
Work Center, Routings and Work-in-Process files. Typi­
cal computer processing time is 40-80 hours per month. 

b. Procurement System-monitors and tracks the status of 
purchased material orders. Maintains Order, Vendor and 
Material Source files. Typical computer processing time 
is 30-60 hours per month. 

c. (Customer) Order Entry System-enters and tracks cus­
tomer and other independent type orders for subsequent 
processing by the Master Production Scheduling System. 
Maintains Customer and Order Master files. Typical 
computer processing time is 30-60 hours per month. 

E. Typical file structure: 
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F. Filed needed: 
1. Mandatory: 

a. Item Master File-usually contains one record per inven­
toried part. Type of data maintained includes part 
number, item description, on-hand quantity, on-order 
quantity, bin locations, cost data, selling price data, ac­
counting category data, etc. Typical file size is 10,000-
50,000 records of 1 00~500 bytes each. May exceed 
100,000 records in some industries such as aircraft and 
automotive. 

b. Product Structure File-links component items in Item 
Master File to parent items and vice versa. Usually speci­
fies quantity of component required per parent item. 
Typical file size is 2-4 times number of Item Master 
records, at 40 ... 100 bytes each. 

c. Material Supply File-links items in Item Master File to 
purchase orders and shop orders in Order Master File 
and vice versa. Usually specifies quantity ordered, due 
date and quantity received for each item on each order. 
Can share same physical file as Material Demand file. 
Typical file is·4,000-40,000 records of 100 bytes each. 

d. Material Demand File-links items in Item Master File 
to customer orders, stock replenishment orders and 
master production schedule in Order Master file and vice 
versa. Usually specifies quantity required and date 
needed. Can share some physical file as Material Supply 
file. Typical file size is 4,000-40,000 records of 100 bytes 
each. 

e. Order Master File-contains customer orders, stock re­
plenishment orders, shop orders, purchase orders and 



In many cases, MRP is being in­
stalled as a replacement for Job Lot Or­
dering, or Lot Requirements Planning, an 
older but nevertheless viable production 
and inventory control concept whereby 
production requirements for end-items 
are expressed in terms of job lots. Each 
job lot is then exploded into a gross re­
quirements list from which discrete-quan­
tity purchase orders and shop orders are 
prepared and released, sometimes with 
little or no regard for across-lot common­
ality and specific timing of component re­
quirements. (The better Lot Require-

ments Planning Systems do take these 
factors into account.) 

The specific problem is that MRP is 
incompatible with Job Lot Costing. This 
means that a company currently using 
Job Lot Costing that is planning to install 
MRP will have to redevelop or extensively 
modify its product costing and inventory 
valuation systems. Since there are many 
companies both large and small that pres­
ently use Lot Requirements Planning 
combined with Job Lot Costing, but that 
will be moving to MRP as the cost of com­
puting decreases and the capability of 
computers increases (and MRP very defi­
nitely works the pants off a computer!), 

In most cases, Job Lot Ordering is 
accompanied by Job Lot Costing, a meth­
od whereby purchased materials, direct 
labor, other direct charges and factory 
burden associated with a particular job lot 
are booked directly to the job lot, some­
times summarily without any degree of 
detail on unit costs at the component lev­
el. In this manner, one knows what the 
end-item costs, but not necessarily what 
each of the components and subassem­
blies used in the end-item costs. 

master production schedule. Linked to Item Master file 
via material Supply and Demand Files. Typical file size is 
2,000-20,000 records of 100-200 bytes each. 

2. Optional: 
a. Routings File-contains routing steps for each fabricated 

item, showing operation number and work center. May 
also contain standard setup and run times. Needed for 
Shop Floor Control System. Typical file size is 2-4 times 
number of Item Master records, at 100 bytes each. 

b. Work Center Master File-contains one record for each 
work center in the factory. Used to accumulate actual 
setup and run hours versus earned hours on periodic basis 
for performance evaluation. Needed for Shop Floor Con­
trol System. Typical file size is 200-2,000 records of 100-
200 bytes each. 

c. Work In Process File-contains routing steps for each 
open shop order. Contains standard and actual setup and 
run hours by operation by work center. Used to track 
status of open shop orders. Needed for Shop Floor Con­
trol System. Typical file size is 2-4 times number of shop 
orders, at 100 bytes each. 

d. Vendor Master File-usually contains one record for 
each vendor, showing name, address and performance 
rating. Used to track open purchase orders. Needed for 
Procurement System. Typical file size is 1,000-20,000 
records at 200-800 bytes each. 

e. Material Source File-links purchased items to supply­
ing vendors, and vice versa. Usually. contains current 
price· and delivery quotations. May also contain prior 
price and performance history. Needed for Procurement 
System. Typical file size is 2-4 times number of vendors, 
at 80 bytes each. 

f. Customer Master File-usually contains one record for 
each customer, showing name, address and credit data. 
Used to track open customer orders. Needed for Order 
Entry System. Typical file sizeis 2,000-40,000 records at 
200-800 bytes each. 

G. System software requirements: 
1. Data Base Management System (DBMS): 

Any DBMS which will support a network structure or multi­
ple-parent-multiple-child data structure. Examples are 
DBOMP and CFMS by IBM, TOTAL by Cincomm Systems, IDMS 

by Cullinane. Others which may be adapted include IMSjDB 

by IBM, ADABAS by Software a.g., System 2000 by MRI, FORTE 

by Burroughs, IDS by Honeywell, etc. 

2. Teleprocessing Monitor (TPMS): 

Needed only if on-line data entry, inquiry or file update is 
required. Examples are CICS and IMSjDC by IBM, ENVIRON I 

by Cincomm Systems, Shadow II by Altergo, Betacomm by 
PMI, etc. 

3. Operating System: 
This should be obvious. Typically includes programming lan-

guage compilers, linkage editors, sorts, library maintenance, 
basic data access methods, utility routines and supervisor 
routines. Processing supported can be single partition, multi­
ple partition, virtual memory, single-thread on-line, mul­
tithread on-line, remote job entry (RJE), etc. 

H. Hardware requirements: 
1. Computer Time Per Month: 

MRP: 50-150 hours; Mandatory Prerequisite Systems: 70-140 
hours; Optional Prerequisite Systems: 100-200 hours. 

2. Partition Size: 
Application Programs: 50-250K bytes 
System Software: DBMS: 50-250K bytes 

TPMS: 100-500K bytes 
3. Online Disk Space: 

Mandatory Files: 20-200M byte 
Optional Files: 20-200M byte 

I. Suggested reading: 
(*) = Highly Recommended 
1. Computer Oriented Production Information and Control 

System 
Publication nos. G320-1974 through G320-1978 IBM Corp., 
Armonk, N.Y., 1972 

2. Computerized Cost Control Systems(*), 
by Jerome H. Fuchs 
Prentice-Hall, Inc. 
Englewood Cliffs, N.J., 1977 

3. Computerized Inventory Control Systems(*), 
by Jerome H. Fuchs ' 
Prentice-Hall, Inc. 
Englewood Cliffs, N.J., 1978 

4. "Designing and Implementing a Material Requirements 
Planning System," 
by George W. Ploss I and Oliver W. Wight 
Proceedings of the J 3th International Conference of 
APICS 
American Production and Inventory Control Society Wash­
ington, D.C., 1970 

5. Material Requirements Planning(*), 
by Joseph Orlicky 
McGraw-Hill Book Co. 
New York, N.Y., 1975 

6. Material Requirements Planning by Computer (*) 
American Production and Inventory Control Society 
Washington, D.C., 1970 

7. Production and Inventory Control, 
by George W. Ploss I and Oliver W. Wight 
Prentice-Hall, Inc. 
Englewood Cliffs, N.J., 1967 

8. "Structuring the Bill of Material for MRP," 

by Joseph Orlicky, George W. Plossl and Oliver W. Wight 
Production and Inventory Management Journal 
American Production and Inventory Control Society 
Washington, D.C., Vol. 13, No.4, 1972 
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the impact of MRP on the manufacturing 
industry over the next decade is estimated 
to be quite large. 

EXAMINING Let us now explore the 
ALTERNATIVES reasons for this incom-

patibility and examine 
the alternatives. With 

MRP, the Master Production Schedule is a 
period-by-period statement of production 
needs to meet external and stock replen­
ishment requirements (i.e., the indepen­
den~ demand), and it is not necessarily lot 
oriented. The gross requirements of each 
end-item by time period, as stated in the 
Master Production Schedule, are than ex­
ploded on a level-by-level basis to,deter­
mine gross component requirements (the 
dependent demand). At each level, the 
gross requirements, of common compo­
nents are combined by time period, and 
then a check is made against quantity on 
hand and quantity on order by time period 
to determine time-phased net require­
ments-the additional quantities :needed 
by time period to meet production de­
mands. At this stage, MRP usually applies 
one or more lot-sizing techniques or or­
dering rules (fixed quantity, EOQ, PPB, 
least unit cost, etc.), which have the effect 
of modifying the net quantity required by 
time period and/or combining the re­
quirements of several time periods. The 
resultant time-phased net requirements 
then become planned orders after they are 
scheduled to allow for lead time. For man­
ufactured items, these net requirements 
become gross requirements at the next 
lower level, and the process of gross-to­
net, lot-sizing and lead time offsetting 
continues onlevel-by-level to the lowest 
level of the bill of material. 

The underlying assumption of Job 
Lot Costing is that all material and labor 
costs associated with the gross require­
ments of a lot can be directly traced and 
charged to the lot. In many MRP systems, 
there is no capability of tracing the source 
of item demand from lower to higher 
product structure levels because this trace 
information, otherwise known as "peg­
ging," is not retained in accessible form 
within the data base after the planning 
steps have been completed. In most of the 
remaining MRP systems, there' may be a 
single level pegging or tracing capability; 
however, this only enables a level-by-level 
tracing, and a succession of analyses must 
be made of the supply and demand sched­
ule report to associate component item or­
ders with end-product demand in the 
Master Production Schedule. In his book, 
Material Requirements Planning, Joseph 
Orlicky pinpoints the problem in the fol­
lowIng passage: 

In order to link item demand to 

190 DATAMATION 

that (master production) schedule by 
means of a single inquiry, the so-called 
full-peg capability would be required. 
Under the full-peg approach, each indi­
vidual requirement for a component 
item is identified with a specific prod­
uct lot or customer order listed in the 
master production schedule. 

This principle can be extended 
to orders and even on-hand quantities 
of the component item so that it may 
always be known which group of parts 
"belongs" to which product lot. It is 
rarely practical to program a full-peg 
capability, however, because in most 
manufacturing environments it is in­
tended that individual requirements for 
a component item stemming from mul­
tiple parents be combined, that an or­
der cover multiple net requirements, 
and that parts on hand or in process be 
commingled. Lot sizing, safety stock, 
scrap allowances and the level-by-level 
planning process itself tend to obscure 
(or even erase) a clean path connecting 
noncontiguous levels. 

This explicit reasoning points out 
the incompatibility between MRP and Job 
Lot Costing. Because of the impracticali­
ty of a full-peg system (file maintenance 
and planning run times would not be af~ 
fordable) and the inherent obscurity be-

,tween noncontiguous levels, it does not 
seem feasible to relate the material and 
labor charges associated with the compo­
nent requirements of a lot directly to the 
lot, particularly for a multilevel product. 

MRP tracks quantities of individual 
items as they progress through the multi­
ple stages of conversion from raw materi­
als to finished goods. The implicit as­
sumption is that materials flow from 
common stock inventories at one level into 
work-in-process and then back to com­
mon stock inventories at the next higher 
level, and so on to become end-items. 
These features of MRP point to the need 
for a costing system that will track the 
cost of items through each stage of the 
physical flow of goods. 

Since MRP maintains a unit ledger 
of on-hand and on-order quantity by item, 
the most obvious alternative for a costing 
system is to maintain a unit cost ledger for 
on-hand and on-order quantity by item. 
This would provide a valuation of on-hand 
inventory at any point in time. It would 
also provide for costing of material issues 
to work in process and for cost of goods 
sold. The system should also provide a 
WIP (Work In Process) valuation module 
to capture the cost of materials issued to 
each work order, to accumulate labor 
costs and factory burden added, and to 
transfer the resultant finished cost back to . 
the on-hand cost ledger when the item is 
completed. This module would, in es­
sence, be the cost ledger for the on-order 

inventory and would provide a perpetual 
valuation of WIP inventory. Both modules 
should provide the capabiltiy of recon­
ciling book value to a physical count and 
to process inventory valuation adjust­
ments (lower of cost or market, scrap, 
shrinkage, etc.). 

The cost accounting system de­
scribed above is a perpetual inventory 
valuation system that can operate in 
accordance with one or more cost flow as- . 
sumptions-FIFO (first in, first out), LIFO 
(last in, first out), weighted moving aver­
age, etc. It can also be the foundation for a 
standard cost system. 

The perpetual type costing system 
is entirely compatible with MRP because it 
uses the same transactions as are used by 
MRP (receipts, issues, returns to stock, 
shop order completions and shipments), 
and it flows the cost of goods in discrete 
steps as the goods progress up the product 
structure tree through the multiple stages 
of conversion from raw materials to fin­
ished goods. 

The design of such a costing sys­
tem is then dependent upon the cost flow 
assumption the user makes. Usually, this 
choice has already been made by a com­
pany, and IRS approval is required to 
change it. For example, if a company uses 
FIFO or LIFO, then it becomes necessary to 
maintain a detail ledger of unit costs by 
supply order (purchase order or shop or­
der) to represent the value of quantity on 
hand. This would mean keeping track of 
one or more supply orders per item, post­
ing new cost entries to the appropriate or­
der record upon receipt of material, and 
flowing the costs to jobs in a FIFO or LIFO 
manner as materials are issued. In an in­
tegrated cost/MRP system, the logical re­
pository for FIFO or LIFO cost data would 
be in the supply record that links each 
supply order to each item to be supplied. 
This record already identifies the supply­
ing shop or purchase order, the quantity 
required and the due date. Upon receipt 
of the item, this record can then store the 
unit cost and can track the consumption 
of unit costs on a FIFO or LIFO basis as 
issues are processed. 

A moving weighted average cost 
system can streamline file space and pro­
cessing time considerably because the 
cost data may reside directly in the item 
master file. The minimum file space re­
quirement per item would, be two data 
fields, total quantity and total value. Ma­
terial receipts would be processed by add­
ing the quantity received to the total 
quantity on hand and adding the ,cost of 
the receipt to total value on hand. Materi­
al issues would be cos ted by computing 
the average unit cost (total value divided 
by total quantity), deducting the quantity 
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Believe it or not, this is a computer printout. And, believe 
it or not, it took less than a second to make. 

That's because Xerox created a totally new way of 
printing. The Xerox 9700 Electronic Printing Systell1. 

Electronic printing lets you design and 
change reports, letters or invoices quickly 
and easily. ~:' 

Create visuals like symbols, Charts,;",:,: 
corporate logos and shadings. ,: ' 

Even bar charts. ' 
The 9700 combines computers, which can store any 

number of different kinds of formats, with the advanced tech­
nologies of lasers and xerography. So you can electronically 
produce, sort and collate exactly what you want in a matter of 
seconds. 

~ can PICK TIDiJ13 typestyle 
~fl)) ~Ilt 'tf(o)~ Want. 

There's no need to design, print and store preprinted 
f0f111S. Which means you never have to go through 
the trouble of changing them. Or worry about bursting, 
decollating, reloading and retyping either. 

And the 9700 delivers as 111any high quality copies 
as you need on executive size 8-1/2 x 11 paper at 2 pages 
per second. 

For more information, write Xerox Business Systems, 
Dept. AI-lO, 701 S. Aviation Blvd., El Segundo, CA 90245. 

You11 find the 9700 is the newest way for you and your 
printouts to both come out looking better. 



Mode~ 204 DBMS 
What happens when you need to 

change your existing database to meet 
new information requirements-new 
data, new reports, new structures? 

With CCP\s interactive Model 
204 database management system, 

it's easy. 
Our unequalled data indepen­

dence makes any modification quick 
and simple. And our high-level user 
language holds your development time 
to a minimum. 

For a complete system descrip­
tion, with case histories, clip your 
business card to this ad and send to 
Computer Corporation of America, 
575 Technology Square, Cambridge, 
MA02139.617-491-3670. 

Computer Corporation of America 
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issued from total quantity on hand, and 
deducting the cost of an issue (average 
unit cost times quantity issued) from total 
value on hand. The moving weighted av­
erage system can produce a FIFo-like au­
dit trail of receipts and issues to :l fford the 
user the traceability of a FIFO system. 

Another alternative is to imple­
ment standard cost. For the uninitiated, 
this may seem the easy way out. However, 
there are three attributes of a standard 
cost system that make it quite difficult 

, and expensive to install. First, a standard 
cost system requires an actual cost system 
in order that the actual cost can be mea­
sured against the standard cost as the ba­
sis for performance reporting, which is 
what standard cost is all about. Second, a 
standard cost system requires standards 
-standard quantities, standard hours per 
operation, standard labor rates. To be 
meaningful, these standards should be en~ 
gineered standards rather than trends or 
averages taken from historical data. 
Third, the computation of variance pre­
supposes that someone in the organization 
is going to understand and analyze the 
variance, separate the controllable ele­
ments from the exogenous elements, and 
take corrective action in a timely manner. 
The nature of the production line will 
probably determine the feasibility of stan­
dard cost. If the product line is character­
ized by a finite number of high volume 
end-items accompanied by long runs of 
component fabrication and assembly with 
predictable yields, standard cost may be a 
worthwhile endeavor. However, if the 
product is subject to a high degree of cus­
tomization, and component fabrication 
and assembly runs are short, or compo­
nent runs are long but with unpredictable 
yields, standard cost may not be feasible. 
Ultimately, it makes sense to implement 
standard cost only if variances are con­
trollable. For example, a manufacturer of 
semiconductor circuits might as well for­
get about standard cost because of the un­
controllable fluctuations in yields, where­
as a manufacturer of electronic toys that 
use purchased semiconductor circuits 
could possibly benefit from standard cost. 

WHAT TO 
TAKE INTO 
ACCOUNT 

In planning for MRP, one 
must take into account the 
high initial investment in 
prerequisite software and 

hardware capacity, the lengthy computer 
runs, and the impact these factors have on 
the dp and user-department budgets and 
manpower. MRP must be preceded by a 
Bill of Material System, an Inventory Ac­
counting System and a Master Produc­
tion Scheduling System. In addition to 
the software effort required for these pre­
requisite systems, much user-department 
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effort must be expended in structuring the . 
bills of material for use by MRP, loading 
the bills, increasing the integrity and ac­
curacy of the inventory accounting sys­
tem, and designing the Master Produc­
tion Schedule System so that it can 
assimilate the several factors of indepen­
dent demand-firm customer orders, 
stock replenishment orders and forecast 
demand. And twice this effort will be re­
quired if the optional prerequisite systems 
-Shop Floor Control, Procurement and 
Order Entry-are to be impfemented. 

In a typical manufacturing envi­
ronment with annual sales of $50 million, 
it would not be too unusual to end up with 
a $300,000 investment in mandatory pre­
requisite systems, another $300,000 in­
vestment in optional prerequisite systems, 
$100,000 or more in MRP software, 
$100,000 or more in a (new) Cost Ac­
counting System, a monthly processing 
bill 'of $30,000 or more, a monthly dp sys­
tems support bill of $5,000, plus the re­
quirement for half a dozen or more highly 
trained user-support clerks. Using an 
eight-year life for the software, the annu­
al cost for MRP might run well over 
$500,000, and the initial investment in 
hardware and software might exceed $2 
million. While this in itself is not over­
whelming, it begins to illustrate the order 
of magnitude one should strive for in a 
cost-benefit analysis to justify implemen­
tation of MRP and ancillary software. 

On the more philosophical and 
psychological side, MRP imposes a rather 
strict discipline on managers and planners 
associated with the production and inven­
tory control functions, which may come 
as a severe shock after many years ,of 
loose, "seat of the pants" methods. For 
MRP to be effective, tge bills must be kept 
accurate, the inventory counts must be 
kept accurate, the supply orders must be 
kept accurate, the lead times must be kept 
accurate, the lot-sizing rules must be kept 
applicable, and the material planners 
must respond promptly to changes in ma­
terial requirements dictated by changes in 
the Master Production Schedule and/or 
late material receipts. . 

The real intelligence of the overall 
materials management process has been 
usurped from middle level planner /man­
agers and dispersed throughout the MRP 
software, with control concentrated at the 
top level-the Master Production Sched­
ule. With MRP, he who controls the 
Master Production Schedule controls the 
production and material coverage pro­
cesses, and has a truly challenging and 
rewarding job. Also, the inventory techni­
cian may discover a gold mine of a job­
maintaining the lot-sizing rules. How­
ever; the middle material managers now 

find themselves in a different role of re­
acting to the dictates of MRP rather than 
planning. These people must possess the 
education and intelligence to understand 
and cope with MRP, but they are no longer 
called upon to use their intelligence in a 
challenging and creative manner. Their 
new role of following instructions provid­
ed by MRP ("change this due date," "re­
lease this order," "cancel this order," 
etc.) is perhaps more suitable for a new 
class of employee, the superclerk, or an 
automaton. Who was it that once said, 
"People should think ... machines should 
work"? 

It is in vogue these days to pay lip 
service to the participative management 
concept. But, like it or not, the computer 
in general, and MRP specifically, are the 
tools of scientific management. We com­
puter people pride ourselves in increasing 
the efficiency of (other people's) work. 
But, the social philosophers are telling us 
that we are likewise diminishing the 
meaning derived (by' others) from this 
work. This is a dilemma in which we are 
inexorably intertwined, but one we must 
eventually address and solve. Instead of 
remaining just software engineers and ef­
ficiency experts, we must increase the di­
mensions and scope of our jobs to take 
into account the subtle aspects of human 
aspirations and organizational behavior. 
Otherwise, I suspect somewhere down the 
road we will begin to witness the emer­
gence of assembly line mentality within 
the hallowed halls of corporate middle 
management. ~ 
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Introducing 
the Data Warehouse. 
Winchester disk plus floppy copy. 

Big for its size. 
Calling it a ''warehouse'' may sound 

like an exaggeration. 
But in spite of its mini/micro size, 

there's room inside for 20 megabytes of 
fixed Winchester-disk storage with reliability 
sealed in. . 

And there's room for one or two of 
Remex' flexible disk drives, as well .. So you 
can quickly transfer up to 2.5 megabytes 
at a time from temporary storage 
to permanent. 

High level protocol. 
Like any warehouse, it has a front 

office - our highly intelligent, embedded 
formatter. This state-of-the-art, 6800-based 
unit features Channel Command Control, 
making the Data Warehouse one of the first 
mini/micro disk memory systems to 
incorporate a high-level protocol. 

. 40% faster throughput. 
Channel Command Control gives 

you direct memory access, reducing 
communications with the computer to the 
extent that throughput is increased 40 

See us at NCC, Booth 4057 . 

percent. It also permits transfer of up to 
64,000 words by a single command. And 
there's a built-in 2K word buffer to provide a 
constant transfer rate under varying 
CPU conditions. 

Off-line copying. 
Data contained on the fixed disk can 

be copied onto the floppy(s) off-line, without 
slowing CPU activity at all. . 

We've packed a lot of unique 
capabilities, along with a power supply, into 
a single package that provides big, reliable 
mass .memory performance for minis and 
micros at an unheard-of price. 

Calling it a "warehouse" may be 
an understatement. 

Call us today for full details .. 
Ex-Cell-O CoIporation, Remex Division, 
1733 E. Alton St., P.O. Box C19533, 
Irvine, CA 92713. Phone: 714/957-0039. 
TWX: 910/595-1715 . 

Ex-Cell-O Corporation 

REMEX DIVISION 

Paper isri. the only thing we look good on. 
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Many of the changes represent subtle tunings of the 370/168 design; 
. a' few are much more than that. 

The IBM 3033 Processor was conceived 
and designed to provide a performance 
level significantly better than 'the System 
370/168-3, reduce space and power re­
quirements, and provide enhanced availa­
bility and serviceability, at a cost/perfor­
mance level better than that of the 168-3. 

To do this. the designers made use 
, of an improved semiconductor technolo-

THE IBM 3033: 
AN INSIDE LOOK 

gy. which allowed greater packaging den­
sity and lower power requirements. They 
also studied carefully the interaction of 
the processor, the primary operating sys­
tem (MVS). and user demands placed on 
high performance systems. Potential bot­
tlenecksin a large, complex system were 
carefully examined. including the study 
of instruction execution sequences as well 

as instruction frequencies. 
The final design. while building 

from the 168-3, also incorporated im­
provements to enhance performance and 
serviceability. Thus the 3033 has differ­
ent design in the storage, cache. instruc­
tion preprocessing. and execution func­
tion, as well as a different arrangement 
for channel and operating/service console 

As the logo on its console proclaims, the 3033 is marketed as a 
member of the System 370 family. This is appropriate in an age 
when processors are plugged into configurations just as easily 

as peripherals are, but the new machine is different in 
technology, design, and components; not long ago, that would 
have been sufficient to define a new "system." 
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attachment and use. The improvements 
combine to provide the IBM 3033 with an 
instruction execution rate of about 1.6 to 
1.8 times that of the IBM 168-3 running 
identical programs and configurations 
under OS/VS2 Release 3. 

In addition, the 3033 includes as 
standard the 370 Extended Facility: the 
added mechanisms to support the pro­
gram product MvsjSystem Extensions. 
These mechanisms include changes in the 
E-Function (instruction execution) mi­
crocode, added storage protection for the 
first 512 bytes of processor storage, and 
improved management of the Translation 
Look-aside Buffer. The combined effect 
of the Extended Facility and MvsjSystem 
Extensions is to improve system 
throughput by about 14%, and reduce 
time spent in control program supervisor 
state by approximately 20%. 

The ~nternal performance of a pro­
cessor is determined by the interaction of 
the technology and machine design (see 
Fig. 1). Actual instruction execution rate 
is a function of those two variables plus 
the instruction mix, which is characteris­
tic of the workload. 

In comparison with the IBM 3168, 
the 3033 technology offers· improved 
speed and packaging density, both of 
which are augmented by improved pack­
aging which reduces intermodule delay 
(see Table 1). . 

Briefly reviewing the 3168 design 
will help put the 3033's enhancements in­
to perspective. 

The 3168 processor is composed of 
four basic elements: . 

1. the Instruction Pre-Processing 
Function (IPPF), where instructions are 
decoded and prepared for execution; 

2. the Execution Function (E­
Function), where logical and arithmetic 
operations take place; 

3. the Processor Storage control 
Function (PSCF), which contains system 
buffers and the address translation mech­
anisms, and 

4. the processor storage, or main 
memory. 

Interaction of the four basic ele­
ments of the 3168 is shown in Fig. 2A. 

A LOOK 
AT THE 
PROCESSOR 

The Instruction Pre­
Processing Function 
(IPPF) is the work 
scheduler which sets up 

the necessary registers for the E-Function 
to execute an instruction. The preproces­
sing function fetches instructions from 
the cache, attempting to keep one of the 
instruction buffers full of instructions to 
decode. 

The decoder removes one of these 
instructions, decodes it, generates the op­
erand addresses, assigns the operand reg­
isters, and issues fetches for the operand 
data. If the decoded instruction is a 
branch, the IPPF then begins fetching in­
structions along the branch path into the 
inactive instruction buffer, and for a con-

ditional branch designates (by means of a 
guess) which of the instruction buffers is 
now active and which is inactive. Thus 
both buffers are kept filled with instruc­
tions, but only the active one continues to 
be decoded. 

This branch guess, based on de­
signer experience, allows the machine to 
continue decoding instructions along the 
most probable path. If this guess is deter­
mined to be wrong at execution time, then 
there is a high probability that the correct 
instructions are already fetched into the 
instruction buffers. In spite of the risk of 
being wrong, guessing the outcome of a 
branch generally enhances the perform­
ance over that attained when no guessing 
takes place. 

To sustain a high instruction exe-

Fig. 1. A processor's internal perforrl)ance is a funciton of technology and machine 
design. Thus the performance improvement of the 3033 over that of the 3168 is due 
partially to technology (reduing the cycle time from 80nsec to 57nsec leads to an 
increase in instruction execution rate of about 40%) and partially to design 
improvements which act to reduce the number of cycles per instruction. 
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cution rate, even when instruction execu­
tion times may vary, another buffer is 
placed between the instruction prepara­
tion area and the execution function. This 
buffer is called an instruction queue. In­
structions are decoded, the data address 
computed, and then the instruction is 
placed on the instruction queue to await 
execution. In this way, the Execution 
Function can continue to operate if there 
is a delay in decoding, or decoding can 
continue if an instruction takes several cy­
cles to execute. 

Decoded instructions are placed in 
the instruction queue until the E-Func­
tion can service them, one at a time. The 
objective of the IPPF, the work scheduler, 
is to anticipate and fulfill the needs of the 
E-Function-keep it busy doing useful 
work. 

The Processor Storage Control 
Function (PSCF) is the control link be­
tween the IPPF, the E-Function, and the 

. cache or processor storage. Like the IPPF, 
the PSCF may be viewed as a supporting 
facility for the Execution Function. It is 
designed to move data efficiently. In­
structions and operands are fetched from 
storage in 8- byte units called 
doublewords. Each doubleword fetched 
from storage is found in the cache in 
about 92% of the cases. 

A cache miss results in four 
doublewords being fetched from proces­
sor storage. Each of these four is obtained 
from one of four separate Logical Storage 
Units (LSU), providing interleaved access 
to storage. Thus 32 bytes of data are 
transferred to the cache from storage in 
four consecutive machine cycles. The tar­
get doubleword which caused the cache­
miss is always directed to both the cache 
and to the IPPF, or E-Function as appro­
priate, and is the first of the four 
doublewords transferred. This minimizes 
processor delay for the necessary data. 
The remaining 24 bytes are stored in the 
cache in order to improve the probability 
that succeeding fetches will be satisfied 
from cache-resident data. 

Data stores from the processor use 
a "store-through" technique with cache. 
This technique assures that processor 
storage always has the most recent copy 
of data. If the doubleword being stored is 
also cache-resident, then the new data 
will also be stored into the cache. If the 
data being stored is less than 8 bytes, then 
an LSU merge operation occurs which re­
quires a doubleword fetch from main stor­
age, an overlay/merge of the new data, 
and then a doubleword store operation. 
All of these storage operations are usually 
overlapped with the IPPF and E-Function 
operation. 
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Fig. 2A. The 3168 processor has four basic elements: Instruction Pre-Processing 
Function (IPPF), Execution Function (E-Function), Processor Storage Control Function 
(PSCF), and processor storage (main memory). Buffers, registers, cache, and 
interleaving all are appropriate to the processor's speed. 

Two principal factors contribute to 
E-Function delay: data necessary for exe­
cution may be unavailable, or the next in­
struction to be executed may be unavaila­
ble. 

Unavailable data can be due to in­
sufficient buffering on the inbound (fetch 
from cache) side or on the outbound 
(store) side when the result registers are 
occupied with data from a previous in-

struction, or can result from a cache miss. 
An unavailable instruction can be 

due to several factors: 
First, there may be no decoded in­

structions in the instruction queue await­
ing execution. This may be the result of 
insufficient buffering. For example, when 
several storage-to-storage (ss) instruc­
tions. occur in the execution sequence, 
both operand registers are assigned to the' 

Table 1. Technology alone has led to a 41% reduction of processor logic circuit delay, 
a 90% better packing density for logic, a 100% better packing density for cache, 16% 
reduction in cache cycle time, and a 12% reduction in processor storage access time. 



Fig. 2B. Changing the speed forces changes in the other elements as well, including 
adding to or lengthening buffers, registers, and cache for the 3033 (shown with 
crosshatching). Changes in instructions led to others in decoding and instruction 
execution as well. 

Fig. 3. On the 3168, when the data to be stored was less than a full 8-byte 
doubleword, the new data had to be merged with the old twice: once for main 
storage and once for cache. On the 3033, only one merge is necessary when the 
data is in the cache; the results of that operation are simply stored twice. 

first ss instruction and any subsequent ss 
instruction is held up in decode until the 
first has completed execution. This is a 
limited operand register delay; other de­
lays also occur when an instruction in de­
code needs data which is still being 
processed in the E- Function. 

Second, there may be no instruc­
tions to decode, due to insufficient in­
struction buffer depth. 

Third, when a branch is taken, the 
alternate instruction buffer may have in­
sufficient depth. Also, encountering a sec­
ond decoded branch before the resolution 
of an earlier branch can cause instruction 
decode delays because both instruction 
buffers then are occupied. 

The rate of execution of code con­
taining only ordinary branch instructions 
is improved by the addition of instruction 
buffering. However, when a new Program 
Status Word (psw) must be loaded, which 
may alter the control state (storage pro­
tect key, privilege/program status, etc.), 
all prior instructions must be completed 
before the new psw becomes effective. 
Thus the degree of buffering has no effect 
on interrupts or on the Load psw instruc­
tion. 

In general, these delays are data 
and instruction-sequence dependent, and 
can occur even if the data or instruction is 
resident in the cache. Cache misses fur­
ther contribute to data and instruction 
una vaila'bili ty. 

In addition, the effect of the 
cache's size, structure, and replacement 
algorithm, and their interaction with the 
workload-including the operating sys­
tem-must be considered. A well-be­
haved, high cache hit-ratio workload will 
be processed with the E-Function's maxi­
mum capability. The performance of a 
poorly behaved, low cache hit-ratio work­
load will be limited by the quantity of op­
erand registers, the priority that store op­
erations are assigned over fetches, and the 
relative speed of the storage. 

Analysis of the E- Function indi­
cates simple, yet fundamental design 
objectives. The key objective is to keep the 
execution function busy doing productive 
work. This can be accomplished by pro­
viding sufficient hardware so that instruc­
tions and their data are fetched and de­
coded faster, and then are queued with 
sufficient buffering so that the E-Func­
tion is not delayed waiting for an instruc­
tion to be decoded. This will improve the 
flow of work through the E-Function 
(which, in turn, requires that the opera­
tion of storing results must also be im­
proved). Finally, the instruction execu­
tion can be improved by algorithm 
improvements which make efficient use of 
the improved data flow. 
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CHANGES FOR Design objectives for 
THE 3033 the IBM 3033 processor 

resulted from analysis 
of the IBM 3168 proces­

sor performance. This analysis is based on 
measurements of running systems, as well 
as on results of a detailed, simulative 
model. This simulative model permits 
evaluation of many design alternatives 
with various operating systems and job 
streams. 

The principal data flow and organ­
ization of the 3033 processor are shown in 
Fig. 2B. Key changes are listed in Table 2. 

IPPF changes: The Instruction 
Pre-Processing Function has been en­
hanced in three respects: (1) instruction 
buffering, (2) operand address and data 
buffering, and (3) instruction decode 
speed. These enhancements provide a 
greater number of decoded instructions to 
the E-Function. The depth of the instruc­
tion buffers also has been increased from 
two to four doublewords. 

A third instruction buffer has been 
added for the situation where a second 
branch instruction is encountered prior to 
the resolution of a previously encountered 
branch. This allows instruction prefetch­
ing along three potential paths instead of 
two as in the IBM 3168. These enhance­
ments increase the amount of work 
queued for the instruction decoder which 
should result in fewer delays in the decode 
process. 

The size of the operand address 
and data buffer has been increased from 
two to six doublewords. This permits up to 
three ss instructions to be decoded and 
waiting in the instruction queue for exe­
cution. 

The decode process also has been 
significantly enhanced by performing the 
decode and address generation in one cy­
cle, instead of two. Some specific instruc­
tions such as load multiple (LM) and store 
multiple registers (STM) are decoded in 
one cycle as well. Some ss format instruc­
tions can be processed with as few as two 
decode cycles when their operands do not 
cross 2KB boundaries. 

To maintain architectural integri­
ty, the' decode process is disabled when 
certain instructions are in execution. Ad­
ditional hardware and design enhance­
ments have minimized this decode-dis­
abled state for a large number of task­
switching related instructions and charac­
ter manipulation instructions. 

The IPPF processes off-boundary 
operands at high speed and, for most of 
the ss-logical instructions, two double­
words of destination operand may be 
fetched, and three doublewords of source 
operand may be fetched and aligned 
before the. instruction begins execution. 
Some ss instructions may pre fetch more 
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Fig. 4. When the 3168 required data which was not in cache, one doubleword was 
fetched directly from storage into the processor's buffers. The 3033 fetChes several 
doublewords. 

operand data, and, in particular, the move 
character operation (MVC) can prefetch 
up to five doublewords of source operand. 
(The 3168 operand prefetch is limited to 
one doubleword per operand, unaligned.) 

All of the above enhancements are 
useful when fetches are made to data resi­
dent in the cache. Further, enhancements 
make the data available directly to the 
IPPF and E-Function as it is fetched from 
processor storage when cache misses do 
occur. 

PSCF changes: The Processor 
Storage Control Function has been en­
hanced in three main respects: (1) data 
accessibility with a larger cache, (2) pro­
cessor storage accessibility with inter­
leave, and (3) faster data movement. 

Cache associativity, block size, 
and capacity have all been doubled, re­
spectively, to 16-way, 64 bytes, and 64KB. 
Associativity (A) is the number of legal 
cache locations into which a block or line 
may be stored. Block size (B) is the 
number of bytes in a cache data element. 
The Columns (C) is the number of ad-

dressable positions each having A blocks 
of size B. Thus the cache capacity in bytes 
is obtained from the simple product: 
AXBXC. 

Analysis of current operating sys­
tems and 'application programs indicates 
that these larger values are more effective 
in maintaining the active working set of 
cache data. These cache changes, then, 
make more of the most recently used data 
accessible to the processor. 

The processor storage interleave 
also has been doubled to 8-way so that 
more individual storage requests can be 
accepted and operated upon in parallel. 
The interleaving, plus a faster access 
time, increases the effective processor 
storage data rate. 

Movement of data has been im­
proved by giving fetch operations priority 
over nondependent stores to processor 
storage. This reduces the input delay to 
the processor for a cache miss. The output 
delay to the processor has been reduced 
by providing twice as many result buffers 
and providing the capability to store up to 
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Fig. 5. Both the Multiprocessor (MP) and Atta~hed Processor (AP) configurations 
employ a Model 3038 Multiprocessor Communications Unit. The MCU lashes 
processors and main memory together with 8-byte wide data paths. 

'one doubleword (8 bytes) per cycle. The 
output delay in the special case of a par­
tial store operation (less than 8 bytes) has 
also been reduced. 

Finally, the Segment Table Origin 
stack size has been increased, and the 
Translation Lookaside Buffer (TLB) al­
gorithm always replaces the least recently 
used 4K page entries. The time to purge 
the TLB has been reduced by 48 machine 
cycles. These enhancements contribute to 
more efficient hardware/software paging 
support in dynamic task-switching envi­
ronments. 

Partial store merge: In large pro­
cessors such as the IBM 3168 and 3033, 
data is stored in 8-byte elements called 
doublewords. When the data to be stored 
is other than a full doubleword, the 
doubleword must first be read from stor­
age, then merged with the new data 
before the' entire new doubleword is 
stored, as shown in Fig. 3. 

Formerly this operation required a 

read of the doubleword, merge of the new 
bytes into the doubleword, and finally a 
full doubleword write into storage. If the 
doubleword were also resident' in cache, 
then a similar merge was performed and 
the full doubleword was written into 
cache. 

The 3033 provides a path from the 
cache merge facility to the storage so that 
whenever the doubleword being partially 
modified exists in the cache, the partial 
store can be converted to a full dou­
bleword store at the Logical Storage Unit 
(LSU) by reading the doubleword from 
cache, merging the new bytes, then doing 
a full'doubleword write. As a result, ex­
tended LSU busy time is not required and 
the LSU is available sooner for another ac­
cess. 

Block data bypass: The block data 
bypass path is similar to that provided in 
the IBM 3168, where the requested 
doubleword is gated directly to the pro­
cessor as it is being loaded into the cache 

Fig. 6. Two groups of six channels each are standard on the 3033, and a third group 
of four channels may be added. Each group is controlled by a new element called a 
channel director, and, also unlike earlier processors, the channels are directly 
accessible by the service facility. 
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(see Fig. 4). 

The intent here is to minimize the 
time that the processor must wait for in­
struction or operand data not found in the 
cache. Since the 3033 has more operand 
and instruction buffers, it can accept the 
multiple doublewords which now return 
from processor storage on the bypass bus, 
as the block (of 64 bytes) is being loaded 
into the cache. The advantage is not obvi­
ous until we consider the requests for data 
from the second and, subsequent 
doublewords in the block. These requests 
were delayed in the 3168 until the block 
load was completed and the data was 
available from the cache. We are now able 
to minimize the delay not only on the first 
request but also on sequential fetches to 
the same block. 

E-Function changes: The Execu­
tion Function has been enhanced to capi­
talize on IPPF and PSCF enhancements. 
For example, algorithm improvements 
have been made in character manipula­
tion instructions widely used in commer­
,cial application programs. Task switching 
instructions have been improved so that 
dynamic workload installations run more 
effectively. Also many commonly used in­
structions, especially branches, have been 
improved. In addition, high speed multi­
plication hardware is standard. 

Some examples of algorithm im­
provements are: 

• The operand preshift and align­
ment function are removed from the E­
Function. Alignment is now performed by 
the Processor Storage Control Function. 

• The Instruction Pre-Processing 
Function now prefetches more than one 
doubleword of source and destination 
operands. This permits the changed E­
Function algorithm to operate faster. 

• The PSCF now can store a 
doubleword per machine cycle. This too 
permits the changed E-Function to oper­
ate faster. 

• The IPPF provides more informa­
tion when decoding maskable instructions 
so the E-Function can handle mask in­
structions in one machine cycle when the 
masks contain only contiguous bits. 

Finally, a group of functions, col­
lectively called the System/370 Extended 
Facility or Feature have been made stan­
dard. on the 3033 Processor Complex. 
These functions enhanced the perform­
ance of the control program MVSjSE (Pro­
gram No. 5740-XEl). Included are: 

• Common-segment bit ' 
• Low-address protection 

Invalidate Page Table Entry in­
struction 

• Test Protection instruction 
• Twelve additional instructions that 

depend on specific MVS conventions, 
fields, and control-block formats. 

The common-segment bit in the segment-



Racal-Vadic is in full production on an acoustic 
coupler that operates at 1200 bits per second, full 
duplex. Thousands are already installed and 
operational. 

This is great news for remote terminal users 
who will no longer have to settle for 300 bps acoustic 
operation. Now, merely by replacing your present 
coupler with the VA3434, you can step up to 1200 bps 
full duplex, using the same 103 type protocol, yet 
retaining the portability that only an acoustic coupler 
provides. And since data flows 4 times faster, phone 
charges may be less, too. 

Available ~rom these stocking reps .. ~ 

More good news. The VA3434 is compatible with 
Racal-Vadic's VA3400 Series, including the VA3467 
computer site triple modem. 

Where can you obtain the VA3434? Easy: 
Just phone the nearest Racal-Vadic stocking rep. 
They're listed below. . 

222 Caspian Drive, ,Sunnyvale, CA 94086 
Tel: (408) 744-0810 • TWX: 910-339-9297 

fJ]S@lJr!!l 
The Electronics Group 

Racal-Vadic Regional Offices: West: (408) 744·1727· East:,(301) 459-7430' 
Central: (312) 296-8018 • Northeast: (617) 245-8790 

Alabama: (800) 327-6600' Alaska: (907) 344-1141· Arizona: (602) 947-7841 • California: S.E (408) 249-2491, L.A. (714) 635-7600, S.D. (714) 578-5760 ~ Canada: Calgary 
(403).266-1553, Montreal (514) 849-9491, Toronto (416) 765-7500, Vancouver (604) 681-8136' Colorado: (303) 779-3600· Conn.: (203) 265-0215' Dist. of Columbia: (301) 
622-3535· Aorida: Ft.L.auderdale (800) 432-4480, Orlando (305) 423-7615, St. Petersburg (800) 432-4480' Georgia: (800) 327-6600' Illinois: (312) 255-4820 ·lndiana:(317) 
846-2591' Kansas: (913) 362-2366 • Maryland: (301) 622-3535 • Mass.: (617) ,245-8900· Michigan: (313) 973-1133 • Minnesota: (612) 944-3515 • Missouri: (314) 821-3742 
New Jersey: North (201)445-5210, South (609) 779-0200· New York: Binghampton (607) 785-9947, NYC,(212) 695-4269, Rochester (716) 473-5720, Syracuse (315) 437-6666 
N.Carolina: (800) 327-6600' Ohio: Cleveland (216) 333-8375, Dayton (513) 859-3040· Oregon: (503) 224-3145' Penn.: East (609) 779-0200, West (412) 681-8609· S.Carolina: ' 
(800) 327-6600' Texas: Austin(512) 451-0217, Dallas (214) 231-2573, Houston (713) 688-9971"Utah: (801) 484-4496 • Wash.: (206) 763-2755,' Wisconsin: (414) 547-6637 
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table entry indicates that the associated 
segment is common to all segment tables. 
Low-address protection, when active, pro­
hibits instructions from storing into the 
first 512 storage bytes. The remaining 14 
privileged instructions enhance the per­
formance of MVS/SE functions, including 

permitting a virtual machine to execute 
any 'of the 12 Mvs-dependent instructions 
directly, not through simulation or an in­
terrupt. The combined hardware and soft­
ware (MVs/System Extensions) improve­
ments have resulted in approximately a 
20% reduction in supervisor time. 

Table 2. Changes incorporated in the 3033 processor (as compared to the 3168). 
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MULTI. The 3033 Multipro­
PROCESSORS cessor complex consists 

of two 3033 Model M 
processors, two 3036 

consoles, and the 3038 Multiprocessor 
Communications Unit (Meu). Fig. 5 
shows a conceptual relationship between 
the Meu and processor functions. The 
3033 Attached Processor complex con­
sists of a 3033 Model A processor, the 
3042 Attached Processor, two 3036 con­
soles, and the 3038 Meu. 

The Meu for the Multiprocessor / 
Attached Processor models provides pre­
fixing, interprocessor communication, 
cache (high-speed buffer) and storage up­
date communication, sharing of processor 
storage, configuration / parti tioning con­
trol, synchronization facilities, and com­
munication of changes to the storage pro­
tection keys. 

The Meu also enables both proces­
sors in an MP configura tion to access all of 
processor storage while maintaining the· 
overlap capability in storage operations 
permitted by 8-way interleaving. This 
means that both processors can have con­
current storage operations in progress 
with a varying degree of overlap depend­
i~g upon the particular sequence of LSU 
accesses. 

The configuration and partitioning 
control in an MP system provides a variety 
of storage ~onfiguration options which 
can apportion the storage independently 
to each processor for uniprocessor mode 
or shared between the two processors for 
multiprocessor mode. 

The 3033 MP complex is similar to 
the 3168 MP. The key areas of concern for 
performance considerations are: (1) inter­
processor communication, (2) cache and 
storage protect communication, and (3) 
access to shared processor storage. 

Interprocessor communication has 
been enhanced by the addition of a new 
instruction, Invalidate Page Table Entry 
(IPTE), which permits selective removal of 
Table Lookaside Buffer entries from the 
TLB. Also, the time to completely purge 
the TLB has been reduced by 48 machine 
cycles. Consequently the control and pro­
tection of shared storage is now more effi­
cient. 

The IPTE further enhances MP per­
formance since it is broadcast to the other 
processor without the need for a Signal 
Processor (SIGP) instruction. This tech­
nique eliminates the instructions that 
were necessary to handle the SIGP inter­
rupt, accomplish the TLB purge, and redis­
patch the interrupted task. 

The cache and storage protect 
communication has been significantly en­
hanced for environments with high stor­
age activity. The enhancement is related 
to the mechanism which supports the 
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Pack 10 to 120 megabytes 
in a unit one-third the size of 

conventional disk drives. 

For OEMs and system 
builders, the 0100 family of 
compact disk drives offers a sur­
prising list of advantages. Two 
new models, 0140 and 0160 add 
capacity and flexibility to the 
proven performance of the 0120. 
The 0140 includes al0MB fixed 
platter in addition to the 10MB 
removable cartridge as used with 
the 0120. The 0160 uses a sealed 
(non-removable) module which 
includes low pressure heads and 
carriage. 

Small Size: Occupying 
approximately one-third the 
volume of conventional drives, 
models 0120 and 0160 measure 
5.6" x 12.2" x 21.8". Model 
0140 is sl ightly taller at 6.7". 

Innovative Cartridge: Both 
0120 and 0140 models use a 
flat, thin (11" square by .9") self­
ventilated cartridge weighing only 
2.8 pounds. 

Common Interface: The 
same controller handles 0120, 
0140, 0160, or any combination 
of the three models. One or more 
0160's in conjunction with a 
0120 provide a fixed data base 
with a high-throughput-l OMB 
load-dump yielding twice the 
operating flexibility at half the 
size of conventional si ngle­
spindle drives. 

High Density/Speed: Up to 
7300 BPI, 600 TPI; 920 kilobytes/ 
sec transfer rate. 

Accuracy: Oata-imbedded 
servo-tracking techniques assure 
accurate head positioning and full 
cartridge i nterchangeabi I ity .. 

Low Power Consumption: 
From 100 to 130 watts depending 
on model. 

Reliability: Simplified 
mechanisms rule out any need 
for preventive mai ntenance. The 
spindle-mounted dc motor is 

Look us up at NCC. 
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brush less. There are no belts or 
pulleys, no blower, no transducer, 
no thermal compensation device. 
And no head alignment 
is required. MTBF 
is 5000 hours for 
models 0120 
and 0140, 8000 
hours for the 0160. 

CUD []-(]OD1leyweOO [ffiWlOO 
r--------------. 

For more information, send coupon to: 
Jean-Paul Garodel, Bull Corporation of 
America, 200 Smith Street (MS 430), 
Waltham, Massachusetts 02154. Or call, 
(617) 890-8400, extension 2019. 
[In Europe, write Alain Kiffer, Cii Honeywell 
Bull, 6 Avenue des Usines, 90001 Belfort, 
France. Or call, (84) 228200.] 

Name 

Company 

Address 

City State Zip 
L _____________ ~.J 
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The ret s out: 
•. a 
Irtual S rage 
computer. 

Wang'sVS is 
a big secret. 

BIG 32-bit architecture. BIG 
2.3 billion bytes disk storage. 
BIG 32 workstations. BIG 512K 
bytes main memory. BIG in lan­
guag~s too: COBOL, RPG' II, 
BASIC, ASSEMBLER. Also BIG 
in range, the Wang family of vir­
tual storage computers expands 
from System 34 performance to the 4300. Source, 
object, data, application codes are all upward. 
compatible., You don't change a word of microcode 
to grow and there's no equipment swapout. 

Secret's out: $60 million of VS·s. 
In little more than a year, Wang has built $60 million 

worth of virtual storage computer systems. Nearly 500 
are already operational in the U.S. and 40 other coun­
tries. Users range from the Fortune 500,distributed 
environments to the first-time owner. 

Our secret beat 
IBM, HP, DEC. 

Try our VS to find out why it's a 
winner. In benchmarks and com­
parisons against System 34's, 
3's, 360/370's, HP 30001l's, DEC 
11/70's, Prime, Honeywell and 
Burroughs, Wang's VS won the 
order. At prices ranging from 
$50K to $300K. 

Buy your VS now; get it now! 
You don't have to wait 12-14 months for a fast, 

hot, virtual storage computer. Wang's delivering 
VS's NOW. LET US TELL YOU OUR SECRET. 
Write Wang Laboratories, Lowell, Massachusetts. 
Call 617-851-4111 (or we're in most Yellow Pages). 
Or send the coupon. 

.~----------------------------.---. I Wang Laboratories, Inc. ( • 
I. One Industrial Ave., Lowell, MA 01851 . WANG) :. 

All right, Wang, what's your secret? . 
I I 
I Name Title: 
I • 
I Company I 

: Address : 

: City State Zip : 

~ Telephone I 
.----------------------------~~~~~~. 
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"store-through" design of the 3168 and 
3033 cache. A store-through cache lends 
itself well to multiprocessing designs, 
since processor storage is kept updated 
with the latest information as data is 
stored "through" the cache. If the data 
happens to reside in other processor's 
cache, then it must be deleted to ensure 
that the latest data which now resides in 
processor storage is used the next time 
that location is referenced by either pro­
cessor. 

It was observed that many of these 
. invalidation requests were redundant as 
would be the case, for example, if one pro­
cessor moves data through a block that 
exists in the other processor's cache. The 
3033 embodies a mechanism that remem­
bers that the cache line or block has been 
deleted by the first doubleword stored in­
to the block and may therefore ignore 
subsequent invalidation requests within. 
that block. Thus, the number of PSCF cy­
cles required by one processor to delete a 
block as a result of a series of stores by the 
other processor or channels, is substan­
tially reduced. 

The access to processor storage is 
improved in three ways: (1) eight-way in­
terleave, (2) partial-store merge, and (3) 
the processor storage priority access 
mechanism. The eight-way main storage 
interleave simply distributes the storage 
activity over twice as many storage ele­
ments. Consequently, for a given activity 
rate and storage speed, the storage units 
are 50% less busy. Thus accessibility to an 
arbitrary interleave level is improved, 
which reduces processor storage conten­
tion in an MP configuration. Processor 
storage contention is further reduced by 
the Partial Store Merge technique de­
scribed earlier. 

The processor storage priority ac­
cess mechanism must ensure that a pro­
cessor does not become "locked out" by 
the other processor while still maintaining 
storage integrity. The 3033 Multiproces­
sor embodies a floating priority storage 
access control which grants access to stor­
age in bursts. Once a processor gains pri­
ority, it will keep it as long as it can sus­
tain a continuous string of storage 
requests, as in a 64 byte block fetch, for 
example. If the string of requests is bro­
ken, and if there is a request from the oth­
er processor, then the priority switches to 
the other processor. 

The 3033 MPcontains a further en­
hancement over the implementation in 
the 168 MP and AP, in that the priority bid 
mechanism has two levels. Low level bids 
compete with low level bids and high level 
bids compete with high level bids but, as 
might be suspected from the names, a 
high level bid can preempt a low level bid. 
The 3033 with its enhanced buffering can 

( 

210 DATAMATION 

Good information on the channel directors is just now coming to the public, and this is 
one of the first photos to be released. Shown is frame five, which contains directors 
one and two (for the standard ration of channels). As can be seen, although the 
directors are logically "integrated" into the cpu, they are physically separate. 

at times sustain an exceptionally long 
string of storage requests, and so this fa­
cility prevents a high priority request on 
one processor from being unnecessarily 
delayed by low priority activity on the 
other. 

Channel set switching on the 3033 
MP and AP allows a set of channels to be 
switched from one processor to the other, 
provided the data path, power, and stor­
age of the processor which will operate 
the channels are working. Thus the MVS 
operating system can switch channel con­
trols from a failing processor to either the 
Attached Processor or the second 3033 
without an Initial Program Load (IPL). If 
the Attached Processor fails, there is no 
direct effect on the channels because they 
are all attached to the host and generally 
controlled by the host. Similarly, the Vir­
tual Machine control program, VM/370, 
uses the same facility when a failure oc­
curs that prevents continued operation of 
a virtual machine. In general, VM/370 will 
terminate the virtual machine that was 

running on the failed processor, but the 
others will continue executing on the host 
processor. Channel controls can also be 
switched manually (using the 3036 con­
sole). This will permit an IPL on the At­
tached Processor if the host's Instruction 
Preprocessing Function (IPPF) or Execu­
tion Function (EF) is not operational. 

CHANNELS 
AND THEIR 
DIRECTORS 

The IBM 3033 provides 12 
channels as standard, plus 
4 optional channels. The 
first 12 are configured in 

two groups of 6. Each group,operating 
under an element called a director, has 1 
byte multiplex and 5 block multiplex 
channels; the third (optional) group con­
tains either 1 byte multiplex and 3 block 
multiplex channels, or 4 block multiplex 
channels (see Fig. 6). 

Each' director is a microprogram 
controlled processing element containing 
storage for its own control program, local 
storage used by both the director and its 
channels, and a Unit Control Word 



Cash on the line. 
Bankers Trust 
banks on 
TIs 745. 

Bankers Trust 
has a'valuable asset 
in TI's Silent 700* Model 745 
portable data terminal. 

Even before the bank's 
doors open in the morning, the 
745 goes to work at the heart of 
Bankers Trust's Cash Connec­
tor service, giving clients a 
wealth of information on their 
accounts. The lightweight, 13-lb. 
portable 745 can travel anywhere, 
to provide bank clients with on­
the-spot complete daily state­
ments. Using virtually silent 
thermal printing, the 745 
issues balance reports, 
money transfer reports, 
and the latest money 
market quotes. 

Connecting over 
normal phone lines to 
the bank, the 745 gives 
client comptrollers, 
financial officers and Mode1745 

CPAs instant access to records 
of their accounts. And with 
the typewriter-like keyboard, 

clients have 
direct access to 
their money as well. 
The 745 enables clients to 
initiate money transfers faster 
than a phone call and puts all 
their financial transactions at 
their fingertips~ , ' 

The versatile 745 is also 
earning the interest of people 
outside the banking industry. 
Salesmen, real estate and in­
surance agents are capitalizing 
on the 745 for remote data 
entry and distributed network 
applications. 

Producing quality, innova­
tive products like the 745 por­
table data terminal is what TI 
is dedicated to. And TI's over 
200,000 data terminals shipped 
worldwide are backed by the 
technology and reliability that 
comes from over 30 years of 
experience in the electronics 
industry. 

Supporting 
TI's data terminals is 

the technical expertise of our 
worldwide organization of 
factory-trained sales and service 
engineers. And TI-CAREt, our 
nationwide automated service 
dispatching and field service 

management infor- ' 
mation system. 
That's why TI has 
been appointed the 
official computing 

L..===~ company of the 
1980 Olympic Winter Games. 

If you would like more in­
formation on the Model 745 
portable data terminal, contact 
the TI sales office nearest you, 
or write Texas Instruments 
Incorporated, P. O. Box 1444, 
MIS 7784, Houston~,o 
Texas 77001, or 'UI 

phone (713) 937-2016. 
TEXAS INSTRUMENTS 

INCORPORATED 

*Trademark of Texas Instruments tService Mark of Texas Instruments Copyrigh,t © 1979, Texas Instruments Incorporated 

CIRCLE 20 ON READER CARD 



• nals e •. -«be ftrofesSIo sJ. conterene 
JOin . r r toreeno II 1 t the year S utef users. . 
ror 'e,ercal coen, . 
If you were among the thousands who 
attended last year's Federal Computer 
Conference, you helped set a record. 

The event attracted more 
attendees than any previous 
Federal computer conference in 
Washington historyl 
That isn't surprising. The 1978 Federal 
Computer Conference was the first to 
combine a comprehensive program with a 
full-scale exposition for Federal ADP 
users. From the wide range of session 
topics to the first-class Exposition in the 
Sheraton-Park's exhibit halls, the scope of 
the Conference was unprecedented -
a tota/learning experience. 

The only Federal conference 
co-sponsored by 
CRTR M RTICN® magazine 
Again this year, DATAMATION magazine 
has joined forces with Federal Education 
Programs to sponsor the Federal Com­
puter Conference. It is the only such Con­
ference sponsored by the leading data 
processing publication. 

Easy to get to .. . easy on 
costs ••• special discounts, too 
Held right in Washington, D.C. Little or no 
travel expense for a majority of attendees. 
And modest registration fees, bundled for 
ease and simplicity, cover everything in­
cluding session notebooks and luncheons 
featuring prominent speakers. Special 
discounts for Federal personnel. 
Comprehensive program plus 
full-scale Exposition 
Three full days of sessions and work­
shops covering major areas of interest to 
you and every member of the Federal 
ADP community. Plus-a massive two­
day Exposition featuring the latest offer­
ings of leading companies in the computer 
industry. 

Noy.6-8,1979 
Sh.raton·Park Hot.l 

Washington, D.C. 

Plan for it now! 
Join the professionals at the 1979 
Federal Computer Yonference ... 
the year's foremost conference for 
Federal computer users. ' 

S.end the coupon for full 
informationl 

Now generally recognized as the foremost 
c~nference for Federal computer users, 
thiS year's presentation promisesto be 
even bigger and better. You'll have a wide­
ranging program of sessions and work­
shops. You'll have more-and bigger­
~xhibits to visit in the expanded Exposi­
tion. And, you'll almost certainly find more 
of your colleagues planning to participate. 
Attendance is expected to surpass even 
. 1978's record turnout. 1--------------------1 Fe~er~1 comput.er conf~rence • P.O. Box 36S • Wayland, Mass. 01ns. 1 
Structured with the guidance of 0 I m Interested In attending. Please send more information. 1 
Federal ADP leaders 1 0 My company may want to exhibit. Please send details. 

The Conference's Program Advisory .1 Name Title 1 
Group includes top-level members of the Organization 1 
Federal ADP community-individuals you 1 Tel. ( 
know, or perhaps even work with. These Address .--- 1 
leaders understand the kind of program 1 
you want ~nd work clos.ely with the Pro- I City State Zip 1 
gram Chairman to proVide it. ______ . I 

. .. --------------Co-sponsored by CRTR M RTICN® magazine and Federal Education Programs 
(Federal government not a sponsor) 
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in RS-232 digital recorders 

llc:1CSCuQ[fGJ[ill· 
cf]Gc:10 oQ lBc:10QQ 

Datacassette Series 
§R®~®oanduP 

... singles & duals available 

• Now ANSIIECMA compatible 
and TI733, NCR ... 

• New character string search 
• New powerful text editor 
• AC & battery power 
• Microprocessor controlled 

~@tf\J 
Mini disc Series 

rrs()0)(6\R 
OnIY~~~02)o 

... much lower in OEM quantities < 

• Over 2.00K capacity per disc 
• Hi speed random file access 
• File directory on each disc 

automatically recorded/updated 

• Self-initialized recording 
. preformatted discs not required 

• Microprocessor is resident program 
no operator loading 

INDLI§TRIE§, INC 

200 Commerce Drive, Rochester, New York 14623 
Tel: (716) 334-9640 TWX: 510-253-3246 

I' 
Send for details today 
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Coincidentally, multiprocessor performance is 1.6 to 1.8 times that of the uniprocessor. 

(UCw) storage area. Each also contains 
an arithmetic logic unit for manipulation 
of data and channel control information, 
plus buffers and control logic for the 
channels. 

Block multiplex channels in a di­
rector are controlled by a microprogram 
that is multi programmed to manage more 
than one channel, but each channel has 
some dedicated hardware buffer. Thus 
one channel's data transfer to and from 
I/O devices does not significantly inter­
fere with the microprogrammed opera­
tions on any other channel. 

The byte multiplex channel 
microprogram, which handles everything 
except device selection, can be interrupt­
ed when a block multiplex channel needs 
service. Fig. 7 shows the general flow of 
information in a director. 

The integrated channels available 
on the IBM 3033 offer enhanced servicea­
bility and the potential for improved 
availability while requiring substantially 
less space than the standalone channels on 
the IBM 168. 

• The microcoded channel proces­
sor, along with its associated channels, 
may be separately powered down for 
maintenance. Unlike the 168's channels, 
those of the 3033 are accessible by the 
service processor, and the group concept 
allows maintenance, including microdiag­
nostics, to be performed on one group of 
channels while the other group is being 
used for customer work. 

• Intermittent channel errors are 
now recorded on the console file. The abil­
ity of a customer engineer to review inter­
mittent error statistics should increase his 
ability to spot failing components before 
system downtime is incurred, resulting in 
increased channel availability. 

• The 3033 I/O error handling ca- -
pabilities are similar to those provided in 
the other System/370 processors. These 
include instruction retry, command retry, 
and channel retry facilities. The automat­
ic channel retry capability has been en­
hanced under MVS. In a number of cases, 
this will prevent the loss of the channel 
and even of the system when an error oc­
curs. However, this may not prevent a 
task from being abnormally terminated. 

• Each byte multiplex channel is 
capable of a data transfer rate of from 
40KB to 75KB; a block multiplex channel 
is capable of up to 1.5MB maximum data 
transfer rate. 

• Other optional channel features 
of the 3033 include up to two channel-to­
channel adaptors per system, and a 2-byte 
wide channel interface providing a data 
rate of up to 3MB, which can be installed 
on the first block multiplex channel of a 
group. 
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THE The IBM 3036 console 
CONSOLE provides operator and main­

tenance functions for the 
IBM 3033, '3032, and 3031 

systems. It offers several new features 
which provide improved availability and 
serviceability. For example, there are dis­
plays for system console messages and 
system activity information, as well as a 
function which monitors and controls sys­
tem power. 

The dual displays on the console 
are individually addressable. According­
ly, either one maybe used by the operator, 
or by an IBM customer engineer. If one 
display is inoperative, the other may be 
used to continue operations. Similarly, 
while the operator runs the system from 
one display, the customer engineer can 
run channel and console microdiagnostics 
from the other display. If desired, both 
consoles may also be used as operator sta­
tions, using Alternate Console Support in 
MVS, for example. 

• The duality evident in the dis-
, plays reflects a design intended for maxi­

mum availability. Each display has its 
own keyboard, associated console proces­
sor, channel interface, and console file. 

• In addition, the console provides 
the system with an interface to a remote 
service facility through an integrated 
modem. By means of this modem, the IBM 
3036 can transmit to a support center the 
failure-related maintenance information 

which has been collected on the service 
support console file. It can also transmit 
selected logouts and trace records to a re­
mote specialist for analysis; the remote 
specialist can also operate the 3036 
through a terminal. 

• The console trace facility, 
through 191 fixed and 8 movable probes, 
monitors certain control points in the pro­
cessor each cycle. A buffer accumulates 
this information. When an error is de­
tected, a snapshot dump of the error cycle 
and the prior 31 cycles is recorded on the 
console file. 

• The console also monitors and 
controls system power. Significant en­
hancements ,have been made in power 
supplies, power monitoring and control, 
and power maintenance. New power sup­
plies (Phase Control Regulators) have 
been used with the 3033 processor com­
plex. These regulators are capable of 
sensing and reacting to temporary, out of 
specification conditions in processor stor­
age and channels without causing a sys­
tem crash. 

A "Power System Microdiagnos­
tics" package is available to assist the CE 
in reducing the impact of power outages. 
The console processor can also distinguish 
between a transient and permanent fail­
ure by entering a timing loop when an out 
o( specification condition occurs. Only if 
the condition persists does the system shut 
down. 

Fig. 8. According to a cycle by cycle simulation, the 3033 will run anywhere from 1.4 to 
2.4 times as fast on a commercial workload as a 370/168-3 with the fast multiply 
feature. 



Complete Line of FCC Registered 
DDD Direct Connect Data Modems 
Designed to Save You Money the 
Moment You Plug Them In. 

o 'DIRECT REPLACEMENT - Unplug your Be1l103J, 
113C, 202S, 201C, 208B 'or 212A and plug, in a 
Rixon T1 03J, T113C, T202S, T201 C, T208B or 
T212Areplacement. It's that easy. 

D SAVE MONEY - Compare prices ... the Rixon 
Alternative is lower! 

o YOUR CHOICE -LEASE OR BUY -With Rixon, 
you can lease.with a buy option or buy outright. 

D OTHER Rixon ALTERNATIVES include ... dial-up 
test center ... exchange/repair program ... ser-
vice contract ... the latest technology and built-in 
diagnostics. 

o PEACE OF MIND - For more than two decades, 
Rixon has served data communications needs with 
quality products and service. ' 
A satisfied customer is our first consideration. 

SEND FOR THE RIXON ALTERNATIVE KIT ... 
with details on our complete line of DOD data mo­
dems, a .comparison chart on prices, details on 
our lease and service programs and more. 

a022 .© Rixon, Inc., 1979. 

j:JJ~~(gJ~ II\JCj A SUBSIDIARY OF 

SANGAMD WESTDN 
2120 Industrial Parkway,Silver Spring, Maryland 20904 

(301) 622-2121 • TWX: 710-825-0071 
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Whats missin 
from this 370 system? 

APPLICATION CODE 

CICS 

AUDIO 
RESPONSE 

SNAlSDLC 
TERMINAL SUPPORT 

CRT'S 
(IBM, BURROUGHS, NCR, etc.) 

------------------------ Nothing.------------------------
Not VTAM, not QTAM, or XTAM. Not the one megabyte of memory. 

Not NCP or SNA support software. Not the extra CPU cycles. 
With a Periphonics T-COMM Communications System, nothing is missing, 

------------- nothing extra is needed. ----------

If you are considering SNA, and growing 
at a fast pace, then you probably are in 
need of a unique network to handle your 
data processing needs. A T-COMM 
Communications System may be the 
answer you've been looking for. 
T-COMM is a unique teleprocessing 
turnkey system that provides communi­
cations network control while offering a 
broad rangeof techniques for direct -
access into any main,trame. 

T-COMM 7, a programmable telecom­
munications processor, is designed to 
support a wide variety of terminal 
devices. A T-COMM Network means 
total flexibility, which lets you choose 
the best available mainframe and termi­
nal for your operations. That means a 
T-COMM Network doesn't close the door 
and force you to go in one direction. 

Look into the Periphonics T-COMM 
Networks-successful networks are a 
part of our history. 

Write or call today: 

Peri onics 

75 Orville Drive 
Bohemia, New York 11716 
U.S.A. 
AU.: T-COMM Network 
Project Manager 
(516) 567-1000 
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Richard Gibowicz and 
Army Times needed a tele­
processing system that 
would aid their growth. 
Not hold them back. 
Rapid installation and 
training availability 
were other important 
factors. And when they 
selected Westi, they got 
everything they needed. 

Westi can supply your company with 
everything it needs, too. You can start with a 
ten terminal system and grow to several hundred. 
Westi handles them all! I n the past four years, 

J 

more satisfied users have selected Westi to the DATA­
PRO Honor Roll than any other teleprocessing system. 

Westi grows with changing technology too. Customers 
with DOS-DOS/VS systems have been using Westi for 
years. Right now, we're making sure Westi will be ready for 
the new DOS/VSE and 4300 series. 

Westi even helps your financial growth. It has the best 
payback in the industry. Most Westi users realize a return on 
their investment within one year. Plus, with every Westi comes a 
training and support staff that's unsurpassed. And if you want to 
increase programmer productivity even more, our on-line program­
ming system, SCEPTER, can maximize your through-put. 

Start growing with Westi today. For more information call or 
write: Westinghouse Electric Corporation, 2040 Ardmore Boulevard, 
Pittsburgh, Pa. 15221. Telephone: (412) 256-5583. 
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Mr. Richard Gibowicz 
Manager of Data Processing 
Anny Times Publishing Company 
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PERFORMANCE The performance 
claimed for the 3033 
was based on data ob­
tained from a detailed 

cycle by cycle simulation model, driven by 
instruction traces extracted from a com­
mercial and a scientific workload running 
under an MVS 3.7 operating system. Since 
the absolute value of 'Instruction Execu­
tion Rate varies widely and is, in fact, a 
function of an object workload running on 
a specific hardware/software system, we 
chose to project the performance relative 
to a 370/168-3 UP with the high speed 
multiply feature. 

A detailed analysis comparing 
identical 1,000-instruction samples from 
the commercial workload indicated that 
the performance gain was normally dis­
tributed about a mean that was somewhat 
more than 1.8 times the performance of 
the 168-3 (see Fig. 8). 

A similar analysis on the scientific 
workload shows a similar distribution 
about the same mean, with the significant 
difference that it is bimodal with a spike 
at 1.5 (see Fig. 9). This spike is a kernel 
with a FORTRAN execution step that is ' 
composed of an optimized set of instruc­
tions that runs particularly well on the 
168. Although the relative weight of this 

kernel in the test stream was not sufficient 
to adversely affect the mean, we expected 
to find cases where the mean was heavily 
biased by this type of activity. Thus the 
low end of the performance ratio was con­
sciously chosen to reflect a workload with 
such a bias. Early benchmarks have. in­
cluded at least one case that has demon­
strated this phenomenon. 

The engineering benchmarks,· on 
which the projections were based, more 
closely resemble what is often described 

. 'as "full function" benchmarks rather 
than kernels. Their performance ratios 
were measured as 1.93 for commercial 
and 1.88 for scientific. This is consistent 
with the projected means as shown in 
Figs. 8 and 9 respectively. 

The performance enhancements of 
the 3033 processor are further extended 
with the announcement of the 3033 Mul­
tiprocessor. The 3033 MP performance 
which is stated to be "1.6 to 1.8 times the 
3033 up" was'based on simulation results 
and experience with the 3168 MP and AP. 
It is pure coincidence that these ratios ap­
pear the same as those relating the 3033 
UP and the 168-3 UP. 

The MP/UP ratios reflect the com­
bined effect of processor contention for 
the shared resources plus software over-

Fig. 9. On scientific workloads, the 3033 again appears to be just under 1.9 times as 
fast as a 168-3 with the high speed multiply feature. Some optimized FORTRAN 
execution steps are very well suited to the 168, however, and the 33 can manage only 
1.5 times the instruction execution rate for those. 
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head required to manage two processors 
plus a higher level of multitasking. The 
announced MP/UP ratios do not include 
the software improvements /in the MVS/ 
System Extensions program product. Ex­
perience with the System Extensions on 
the current MP and AP products indicates 
a significant improvement, especially 
where the supervisor component of the in­
struction mix is high. The 3033 MP com­
plex spends about 20% less time in super­
visor state and shows about a 14% 
increase in work throughput capability as 
compared to a 3033 MP without MVS/SE. 

THE SAME, Thus the 3033 is a 
BUT DIFFERENT substantially altered 

version of the basic 
architecture already 

previewed in the 370 family, just as the 
370 carries the genes of its 360 forebears. 
The specific alterations made were those 
which best suit a very large processor: 
wider data paths, greater memory inter­
leaving, bigger buffers, longer, registers, 
faster circuitry, etc. How effective the 
changes were is suggested by the simula­
tions and engineering benchmarks: al­
most double the performance of the 3168 
- which is a fast machine by any mea-, 
sure. It is a sign of the times that this 
increased performance can be installed in 
a smaller package, at lower cost for any 
given unit of computing, while maintain­
ing compatibility with existing user-de­
veloped applications. 

WILLIAM D. CONNORS 
JOHN H. FLORKOWSKI 
SAMUEL K. PATTON 
Mr. Connors has been involved in the 
manufacturing and qevelopment of IBM 
processors since 1960, having worked on 
the 707017074, 360/91 and 95, the 370/ 
165; 168, 168MP/AP, and the 3032/33. 
He was manager of the large processor 
measurement and analysis group at the 
Data Systems Div.'s Poughkeepsie Lab 
when this feature was written, but has 
since been assigned to the Americas/Far 
East Complex Systems Support Center. 
Mr. Florkowski also joined IBM in 1960, as 
a design engineer in the Advanced 
Systems Development Div. Currently he is 
a senior engineer / manager at the 
Poughkeepsie Lab with responsibility for 
determining internal performance of large, 
processors-from the 370/158 on up. 
Mr. Patton joined IBM in 1959. He has 
been involved in or has managed projects 
in systems programming, modeling, 
performance measurement, systems 
architecture, and machine organization in 
several divisions. Currently he is also with 
the Data Systems Div. Lab. 
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~t CORNELL, our FPS Array Processor 
s providing IBM 370/168 users 
rth 20-100 times more processing 
or their computing dollar." /'~ 

r. Alec Grimison, 
~ysical Sciences Support Coordinator, 
brnell U ni versi ty , 

:ubstantial Savings 
f}}en the Cornell Computer Center 
ttached an FPS AP-'l90L Array Processor 
) their IBM 3701168, their users could run 
'umerically intensive scientific computa­
'ens at substantial cost savings. The cost 
') users for CPU time on the FPS Array 
Irocessor is 15 to 35 times less than that on 
1e IBM 370. What's more, in certain 
pplications there is an advantage in 
rocessing time as well, leading to further 
:rvings. 

ligh Performance 
.ccording to Alec Grimison, applications 
uch as a Monte Carlo simulation in 
tatistical mechanics, when programmed 
11 the array procesor assembly language 
\PAL), have run on the FPS AP-190L from 
to 3 times faster than on the IBM 370/168. 

Jser Benefit 

~ r~oI'~ informationon'fPS,AF-190L Array Proc:essors that 
l1terfacetoIBM: 370,303XUnivac 1100;CInd DEC 10 
~ysteIlls, c:cdl ,the FPSfieldoffice neaiestyou, 
)rcontactFloatingFointSystems directly. 

~;§~~tJ~~P?~~ 
;~6:B6x23489,'P~~tidnci, OR 97223 •...•... '. , .••• "',.'., ••.. ' '/" . 
503) 641~3151~ TLX:360470 FLOATPOINTPTL ~., /" 
'ps S(l1~sttndSe,~i6e \Vbdd\\,ide: Boston: Chica~o. ," '. ~.,' 
>allas;, Denver. Detroit, Houston; Huntsville. Los , , .. ' ' ,til 
tngeles. New: York Orlando. Ottawa, Philadelphia, ." ' .... . ,,,if" 
~h()enix. Portland. San Francisco!Washington. D:C:, r' 
ntemationaloffices:.Geneva. LOndon. Munic!li 'poris. ;! 

'~l Aviv, (Ea~troni~,Ltd.). Tokyo(Hakut~ Co: Lt~;} '. ,,:.);l' 
'",: 
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· Termicare: Your terminal 
control center. 

When you lease terminals from 
Western Union Data Services, you 
get our unique, centralized 
customer-support service-our 
Termicare® system. It gives you 
management control over your· 
terminal system. 

Control through iurveillance. 
Termicare watches your total 

system. From a single point of 
control, we monitor your terminal 
troubles until they've been cleared. 

Because Termicare "sees all" 
we can alert you to possible . 
system problems. For example, a 
rash of calls from your operators . 
about similar difficulties could 
signal a system, not a terminal, 
problem. The cause could be a 
computer programming change. 
Or a change in computer inter­
facing. 

Control through information. 
We allalyze information we 

receive through our Termicare eyes 
and ears. And we make this data 
available to you in a variety of 
management reports. 

Want to know your system's 
current status? Call our Termicare 
Center. You know in a flash how 
many terminals are up or down. 
When required, arrival times for 
our service engineers. The parts 
situation. Right now. 

Need an overview of your 
system's total performance? 
Termicare can provide a historical 

Western Union Data Services terminal analysts monitor total systems from Termicare 
Center in Mahwah, N.J. 

report, too. It summarizes terminal 
troubles-their location and nature, 
corrective action taken, and when 
they were reported and cleared. 

Control through response. 
At the first sign of trouble, your 

terminal operators simply call our 
Termicare Center toll free. In 
seconds, experienced terminal 
analysts access the problem 
terminal's description and service 
history from the Termicare 
computer. Then, they check 
operator procedures and, if 
necessary, the terminal itself 
through terminal-to-terminal 
testing. 

If a terminal needs repair, we'll 
identify the problem. And quickly 
dispatch a local service engineer 
from our nationwide field force. 
With this information in hand, he 

knows what he's after before he 
starts out. When he restores the 
terminal, he dials up our new 
sophisticated diagnostic computer 
to double check the terminal's 
performance. 

Surveillance. Information. 
Response. It addsupto control. Your 
control of your terminal system. 

Only Western Union Data 
Services offers you this unique 
service. (And we lease a wide range 
of terminals, too.) 

Why not visit our Termicare 
Center in Mahwah, N.J., for a closer 
look at the action. For an appoint­
ment, or for copies of our free 
Termicare brochure and product 
catalog, please callSOO-631-7050 
toll free. 

Or write Western Union Data 
Services, 70 McKee Drive, 
Mahwah, N.J. 07430. 

Western Union Data Services. 
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JOIN THE ClASS OF '79 
National COlUpnter Conferenee June 4~ 7 

A unique and extraordinary learning 
experience will be available to you 
at the 1979 National Computer Confer­
ence, June 4-7 in New York City. The 
combination of more than 150 technical 
and professional sessions, a record­
breaking exhibit of 1,700 booths, 
16 Professional Development Seminars, 
a comprehensive Personal Computing 
Festival, plus a wide range of special 
events will make NCC '79 an excep­
tional educational offering. 

. For $60 you can register in advance 
for the technical and professional 
program, conference exhibits, and the 
Personal Computing Festival -a 
$15 savings on full-conference re~istra­
tion on-site. And you can add to this 
value by taking advantage of the 
one-day Professional Development 
Seminars, each available at $50 
including complete course material. 

The conference program will meet 

the needs of commercial and industrial 
users through sessions on manage­
ment, marketing, applications, and the 
impact of computers on society. Special 
"mini-conferences" will cover such 
areas as use of computers for financial 
transactions, in law and public policy, 
in health care, as well as privacy 
and security. 

Emphasis at the Professional Devel­
opment Seminars will be on data­
base/data communications, mini/ 
micro technology, the automated office, 
and structured methodologies. Specific 
topics range from database machines, 
implementing a word processing 
system, and structured systems design 
to computer systems performance, 
human engineering in teleprocessing 
systems, and an introduction to 
microprocessors. 

. And there's more. At the NCC '79 
Personal Computing Festival you'll 
learn about the latest developments in 
microcomputer systems and services 
for personal or business use. The 
Festival will feature more than 25 
sessions, noncommercial applications 
demonstrations, and commercial 
exhibits by more than 100 participating 
organizations. 

Join the NCC class of '79. To pre­
register for the full-conference program 
and exhibits ... or to obtain additional 
information on NCC '79, including 
complete details on other registration 
categories and housing ... use the 
coupon below. Whichever registration 
category you select, or whether you 
attend as a guest of a participating 
exhibitor, your badge will be mailed to 
you well in advance of the conference. 
Deadline for advance registration is 
May 15. 

fl-------------oTM] 
REGI STE R NOW: To be part of the picture at NCC '79, r~turn this coupon today. 

I 
Send to: NCC '79, c/o American Federation of Information Processing Societies, Inc., 210 Summit Ave., Montvale, N.J. 07645. 
Or telephone: 201/391-9810. I 

THE COMPLETE I 
COMPUTING EXPERIENCE 

o I wish to preregister for the full conference and have enclosed $60. 
o Please send me additional information on NCC '79, including housing and registration. 
o Please send me information on the Professional Development Seminars. 
o Please send me information on the NCC '79 Travel Service. 
Name _________________________________________ _ 

Title ________________________________________ _ 

Company ________ ~ ______________________________ ___ 

Street ___________________________ ~--------------

I 
I 

LCity 
__ 

__ stat_e ~-=-~--=-~-_-_--_-_-__ ~ _____ ZiP ----J 
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Why we put 
a one year warranty on our 

EclipseAdd-InMemory. 

~ We have complete confidence in our 
memory systems because our designers 
build in reliability along with density and 
performance. Every system undergoes ex­
tensive tests and inspections. The result is 
quality-guaranteed for one year. 

Here's Density. 
At 128K x 21 on a single board, our 

Eclipse Add-In Memory lets you place the 
maximum addressable memory in a mini­
mum of card slots. Other density options 
include 16K, 32K and 64K by 21 bits with 
ERCC. And it's totally hardware and 
software compatible. 

There's More. 
We also offer competitive pricing, OEM 

discounts and fast delivery for all our 
memory systems. Call or write' us 
today for the complete 
story: Eastern' office 
201/842-5100; 

© 1979 Mostek Corp. 

'Trademark Data General Corp, 
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R!11100% RAM burn~in and test 
at component level. 

&11Pre-burn, burn, post-burn 
and system-burn,testing. 

~All tests exceed system 
operating requirements. 

&11Made with Mostek's industry 
standard 4116 dynamic RAMs. 

E23"Mostek engineered" from 
component to system level. 

Western office 408/287 -5081; or Memory 
Systems Marketing 214/242-0444, ext. 3552. 
Mostek, 1215 West Crosby Road, Carrollton, 
Thxas 75006. In Europe, contact Mostek 
Brussels; phone (32) 02/660.25.68. 
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How to get the most from your 
computers ... and the people who 

use them. .. 
You may have the most cost-effective computer system 

available. But with any such system, people are part of your 
investment. Is your team-machines and people-working 
at full efficiency? 

It is, if you use MRCS (Multiple Report Creation System) 

If you have an OS/VSl or VS2 installation, MRCS will 
produce exactly those reports you want - no more and no 
less than what you ask for-with just one pass of your data 
bank. At a much lower cost per report than with any conven­
tional report writer. It's much lower priced than other report 
writers with similar capabilities. 

But MRCS isn't just for programmers. We designed it 
for end-users, also, to get individual reports for any applica­
tion-when needed. 

from MCAUTO. MRCS can pay for itself during your first 
major programming development by increasing throughput. 
You can expect a 90% increase in productivity for simple 
inquiries, or save 50% in producing complex reports. It's 
unsurpassed for responsive and flexible information retrieval. 

Too much data ... or not 
enough. Both waste 

computer power and 
human resources. MRCS 

solves the problem. 

We invite you to put MRCS to the test. Send for our· 
brochure, "24 Answers .. :' to the most frequently asked ques­
tions about MRCS. Like the use of BAL, COBOL, PL/l or 
FORTRAN subroutines; table and lookup features; purchase, 
lease, or teleprocessing on our computers via MCAUTOnet™; 
training, support, documentation and maintenance; specifi­
cations. You'll also have an opportunity to ask us your ques­
tions about MRCS. Send today for our brochure, and we'll 
help you get the most from your computers-and the people 
who use them . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

:. 

Name 

Title 

Company Name 

Address 

City 

W. R. Vickroy 
MCAlITO, Dept. KAI-500 

:Box 516, St. Louis, MO 63166 

o Please send me ·your "24 Answers .. :' 
brochure. /' 

. 0 Please have your representative phone me 
for an appointment. 

Phone 

State Zip 

Setting the standard in data processing. 

MCAUTO is a registered trademark of McDonnell Douglas Automation Company 
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NATIONAL COMPUTER CONFERENCE 

PRESENTS 

JUST J'THE 
DOcrOR ORDERED! 
For the company whose office systems 

are stunted by too much paperwork, swollen 
files and the fever of catch-up overtime, the 
new NCC Office Automation Conference 
offers 

grow power in a capsule 
OAC is a first-class, full-blown dose of the 

NCC way to successful growth for automated 
office systems. An exciting new annual 
conference with exhibit showcase specifically 
formulated to provide the healthful effects of 
education and direction to the business 
community, today and beyond. 

All self-contained in the Georgia World 
Congress Center, in Atlanta. Be there March 
3-5, 1980, for the sweetest medicine ever 
prescribed. 

Fill out the coupon for more information. 

IX NCC OFFICE AUTOMATION CONFERENCE 
210 SUMMIT AVE. 

. MONlVALE. N.J. 07645 ' ' 

Please send me information on the following: 

o My company is interested in exhibiting at OAe 
o I am interested in attendance information 
o I am interested in participating as a speaker or panelist 

Name ____________________________ _ 

Address __________________________ _ 

Telephone _________________________ _ 

D 
__________________ ~ _____________ J 

American Federation of Information Processing Societies. 210 Summit Ave., Montvale, N.J. 07645 Tel.: (201) 391·9810 
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The courts have ruled its patent invalid and it didn't have a stored-program capability­
still it was the first electronic digital computer. 

. THE ENIA 
By Nancy Stern 
The ENIAC (Electronic Numerical Inte­
grator and Computer), a World War II 

project that resulted in this nation's first 
electronic digital computer, was con­
structed under the supervision of John 
William Mauchly and John Presper Eck­
ert, Jr. at the Moore School of Electrical 
Engineering of the Univ. of Pennsylvania; 
the project was supported entirely by gov-
ernment funding. \ 

The project was a result of a direct 
response to U.S. wartime needs. The Ar­
my's Ballistics Research Laboratory 
(BRL), an agency responsible for develop­
ing range and trajectory tables for new 
weapons, was having great difficulty sup­
plying these tables within a reasonable 
time frame. Without these firing tables, 
the new weapons and artillery were use­
less to gunners. 

The BRL employed more than 200 
people, mostly women, who, using desk­
top calculators, solved the necessary bal­
listics equations. Preparation ofthe tables 
for a single weapon would take one person 
many hours, even days. 

By the beginning of the war, BRL 
had already received assistance from the 
Moore School of the Univ. of Penn­
sylvania. The electrical engineers at the 
Moore School had constructed a differen­
tial analyzer, an analog device based on 

Vannevar Bush's 1930 design. Moreover, 
the Moore School was conducting courses 
to train additional people for BRL work. In 
1942, the lab sent Lt. Herman Heine 
Goldstine, a mathematician trained in 
ballistics, to serve as a BRL liaison with the 
Moore School and to see if he might dis­
cover alternative methods for improving 
computational speed. 

At the Moore School, Goldstine 
met John Mauchly, a physicist who had 
only recently arrived at the college. For­
merly a professor of physics at Ursinus 
College, Mauchly had, during the 1930s, 
experimented with many different tech­
niques for developing and using computa­
tional equipment to solve physical prob­
lems. 

In the early 1940s, Mauchly's 
main interest was in building an electron­
ic analog of the mechanical desk calcula­
tor which would use vacuum tubes for 
storing and accumulating data. He at­
tended a war training course at the Moore 
School in the summer of 1941 which was 
intended to teach scientists the principles 
of electronics. Asked to stayon as an in­
structor, he accepted the offer, hoping the 
highly competent engineers at the Moore 
School might help him build such a de­
vice. From 1941 to 1943, he discussed his 
ideas with many of the engineers, most 
specifically John Pres per Eckert, Jr., a 
brilliant young graduate student. 

Goldstine discussed Mauchly's 
ideas with John Grist Brainerd who was 
the Moore School's liaison with BRL. 

Brainerd thought Mauchly's proposed de­
vice was technically feasible. Goldstine's 
appreciation of the pressing need facing 
BRL led him to promote a proposal for 
such a device which was presented by the 
Moore School to the Army Ordinance 
Dept. on April 2, 1943. Within three 
weeks, on April 26, 1943, the Army 
agreed to fund the project. 

On June 5, 1943, the contract was 
signed; Brainerd became the project su­
pervisor; Mauchly, the principal consul­
tant; Eckert, the chief engineer; and 
Goldstine, the technical liaison. 

A BARGAIN 
IN ANY 
ERA 

The ENIAC, as it was 
called, was to be a special 
purpose computer for solv­
ing ballistics problems, al-

though the machine, as originally envi­
sioned, could have far wider applicability. 
The first year's development cost was esti­
mated at $150,000. In total, the project 

. cost the Army under $400,000, a decided 
bargain in any era. 

It is interesting to note the Army's 
decision to support the project was not a 
cautiously planned policy in which the 
technical features were carefully consid­
ered. Rather, the ENIAC contract re­
flected the government's tendency to fund 
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projects at reliable institutions without 
paying too much attention to the nature of 
the proposal. Because the Moore School. 
had a good relationship with BRL and be­
cause of BRL'S pressing need, the Army 
was willing to take a chance. But despite. 
the Army's immediate acceptance of the 
Moore School proposal, technical feasi­
bility and reliability were seriously ques­
tioned .. by the government's scientific 
agencies which were established during 
the war. 

The National Defense Research 
Council (NDRc) was founded during the 
war to provide technical asistance to the 
government. It was composed of some of 
the country's most prominent engineers 
and scientists. NDRC was very vocal in its 
lack of enthusiasm for the ENIAC. Two of 
its members, Samuel Caldwell and Har­
old Hazen, along with Vannevar Bush, 
were pioneers in the field of analog com­
puters. George Stibitz, also serving on the 
Council, was responsible for Bell Labora­
tories' development of its electromechani­
cal relay computers, which, by 1943, were 
becoming respectable scientific instru­
ments. 

With two established computa­
tional fields, one analog and the one digi­
tal, but electromechanical, and both sig­
nificantly influenced by members of the 
Council, it is not at all surprising the 
NDRC would view the ENIAC venture and 
its expense with some reservations. More­
over, NDRC members had reason to be­
lieve that the construction of a reliable 
electronic counter, the basic unit· of an 
electronic digital computer, was not feasi­
ble .. 1t had supported several industrial 
projects in this area and all had failed. 

The Moore School engineers 
proved NDRC wrong. An electronic de­
code ring counter was designed by Eckert 
by December 1943. This counter was in­
corporated in two accumulators which 
were completed, as prototypes, by June 
1944: They would perform 5,000 addi­
tions of ten-digit numbers in one second, 
about 1,000 times faster than mechanical 
calculators. The construction of these two 
accumulators, completed only one year 
after the contract was let, virtually ·as­
sured the ultimate success of the project 
which was to include 20 such devices. 

The ENIAC consisted of many dif­
ferent components. Several units were re­
qllired to regulate and control the' trans­
mission of pulses, 100,000 of which could 
be entered per second. Developments in 
this area were based on the Moore 
School's previous radar work. An initiat­
ing unit was designed to control the pow­
er. A cycling unit was necessary to control 
the sequence of pulses. . 

The arithmetic units consisted of 
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WHAT'S IN A NAME? 
The meaning of the word "computer" has 
changed over the last 30 years. Today it 
refers to a specific type of device, but in 
1946 it had a looser connotation that en­
compassed any calculating device. Much 
confusion results from this shift. 

I feel rather strongly on this issue 
because, if I am not mistaken, I was the 
one who instituted the semantic distinc­
tion between "computers" and "calcula­
tors." I t was around 1960, and I was serv­
ing as a sub-editor of an ACM publication, 
when the Burroughs people put out a news 
release about their new computer, the 
EtOl. 

Young computer science students 
of today wouldn't believe the E101 if they 
saw one. It was a sequenced calculating 
device (of large physical size and price) 
whose control was a pinboard; that is, you 
stuck little pins in a punched pegboard 
and mounted the contraption in the 
machine and prayed a lot. It worked after 
a fashion, and even ground out some use­
ful results. The E 10 I was electronic, but 
no way could it be considered a computer 
in the same sense as the IBM 650, or 701, 
or the Univac I or II. 

SO I changed that news release to 
refer to the ElOt as a calculator, and the 
Burroughs people raised hell. But ACM 

backed me up, and, the distinction was 
firmly established. We drew the line this 
way: computers were machines in which 
stored instructions could operate on other 
instructions to modify or alter them. The 
distinction derives from the characteris­
tics laid down by von Neumann, the chief 
one befng that data words and instruction 
words be the same site, be stored in the 
same medium, and differ only in their 
function. As a direct corollary, the same 
word can be both a data word and an in­
struction word, at different times during 
the execution of a program .. 

Early work on calculating devices 
was done by Zuse, Atanasoff, Stibitz, . 
Eckert, and Mauchly. Was the computer 
-that is, the machine we call today a 
computer-invented by any of these 
men? Stibitz, for example, being a good 
telephone company man, worked primari­
ly with relays; one definition of "comput­
er" may specify that it must be an elec­
tronic device. Atanasoff came close to 

describing a sequenced calculator. And so 
on. Those people who grew up in the Rem­
ington Rand-Univac school have talked 
for years about John Mauchly's memo of 

. 1942, that gave him a clear track to the 
title of the "inventor of the computer." 
This memo is reproduced in Brian Ran­
dell's Origins of Digital Computers. 
What does this memo reveal? That 
Mauchly had deduced, in 1942 that oper­
ations performed electronically, as' op­
posed to mechanical devices, would func­
tion very much faster. Is that, then, the 
birth of the computer? It was certainly an 
acute observation, and way ahead of its 
time, but a computer it was not. 

With the arrival on the scene a few 
years ago of sophisticated pocket pro­
grammable machines, the distinction be­
tween computers and calculators began to 
get quite fuzzy. (Notice, however, that 
those companies that make both devices 
-which include Wang, Texas Instru­
ments, and Hewlett-Packard-see fit to 
preserve the distinction.) It is, in fact, dif­
ficult now to cite the specific attributes 
that relegate the TI·58 to the class "calcu­
lator" and the PDP·l1 to the class "com­
puter." Looking at it the other· way, in the 
years prior to about 1953 the trouble went 
the other way; that is, anything and every­
thing could legitimately be called a com­
puter, because (a) there was no confusion 
among those who knew; (b) the total 
number of people who could possibly care 
was perhaps 250; and (c) there was noth­
ing to be gained by mislabeling any 
machine. Hence the terms "computer" 
and "calculator" were at that time synon­
ymous, and we had the Electronic 
Numeric Integrator and Computer, the 
Selective Sequence Electronic Calcula­
tor, the Card Programmed Calculator, 
the Universal Automatic Computer, etc. 

It is discouraging we can't, as a 
profession, get simple things like defini­
tions straight. Perhaps we will never be 
able to fabricate a decent definition of a 
term like "systems analyst," but we ought 
to be able to pinpoint a term like "com­
puter." If we don't, then some ill-in­
formed judge will pinpoint them for us, 
and we won't like the outcome. 

- -Fred Gruenberger 



Need more diagnostic power? Then 
link the 1640A to a computing controller 
via the HP-IB* (optional) for additional capa~ 
bilities such as user programming, remote 
control, mass data storage and data manipulation. 

Real-time display of FOX data in ASCII, 
EBCDIC or Hexadecimal (other codes 
optional), continuous display of trigger 
specifications, and clear display of measure­
ment results all add up to a convenient 
presentation of "what's happening" in your 
computer network. 

You don't have to be a programmer to use 
the 1640A; no instruction sets to learn ... no 
writing or debugging programs. A menu set-up 
concept with keyboard parameter entry, pre~ 
programmed measurement execution and 
transparent "wake-up" mode make the 1640A 
easy to use-even for semi-skilled operators. 

I 

This new, low-cost Serial Data Analyzer lets you quickly 
identify and isolate problems to the network component level. 
Aexible triggering lets you trap on data errors, time-interval 
violations, or invalid protocol sequences. You can find most 
problems in a non-intrusive, "monitor" mode. But for subtle 
problems,or for loop-back tests, the 1640A also simulates 

Available options include the HP-IB interface ($300**), 
SDLC/HDLC ($200**) and LRC,CRC-16 and CRC-CCITT 
Checking/Generation' ($150**). 

the ,CPU, terminal or modem. Of course, you can operate 
with any combination of transmission modes-Simplex,',Half 
Duplex, or Full Duplex, two- or four-wire links, synchronous or 
asynchronous operation, and' up to 9600 bps (19200 HDX) 
data rates. 

Whether you're integrating a minicomputer with a few 
terminals, or analyzing a complex, centralized CPU-based 
communication network, HP's 1640A, priced at $5800**, 
gives you a sensible solution that reduces costly system 
debugging time. 

Find out how HP's 1640A can ,help simplify your computer 
network analysis. Get the'details today from,your local HP , 
field engineer. 
'" HP's implementation of IEEE 488-1975. 
*'" Domestic U.S. price only. 

",-7 
HEWLETT \/]p/ PACKARD 

, i 

1507 Page Mill Road, Palo Alto, California 94304 

For assistance caU: Washington (301) 948·6370, Chicago (312) 
255-9800. Atlanta (404) 955-1500, Los Angeles (213) 877-1282 
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WE'RE ALTOS COMPUTER SYSTEMS. Our SUN-SERIES ACS8000 business/scientific 
computer creates a new standard in quality and reliability in high technology computers. 
HIGH TECHNOLOGY The ACS8000 is a single board, 
Z80® * disk-based computer. It utilizes. the ultra-reliable 
Shugart family of 8 inch, IBM compatible, disk drives. A 
choice of. drives. is available: single or double density, single or 
double sided. Select the disk capacity you need, when you 
need it: Y2M, 1M, 2M, or 4M bytes. The ACS8000 features 
the ultimate in high technology hardware: a fast 4 MHz Z80 
CPU, 64 kilobytes of 16K dynamic RAM, 1 kilobyte of 2708 
EPROM, an AMD 9511 floating point processor, a Western 
Digital floppy disk controller, a Z80 direct memory access, 
Z80 Parallel and Serial I/O (two serial RS232 ports, 1 parallel 
port), and a Z80 CTC Programmable Counter/Timer (real time 
clock). In essence, the best in integrated circuit technology. 

[AlLtO)J 

BUILT-IN RELIABILITY The ACS8000 is a true single 
board computer. This makes it inherently reliable and main­
tainable. The board and the two Shugart drives are easily ac­
cessible and can be removed in less than five minutes. All elec­
tronics are socketed for quick replacement. Altos provides 
complete diagnostic utility software for drives and memory. 

QUALITY SOFTWARE Unlimited versatility. The ACS 
8000 supports the widely accepted CP/M® ** disk operating 
system and FOUR. high level languages: BASIC, COBOL, 
PASCAL and FORTRAN IV. All available NOW. 

PRICE ACS 8000-1, single density, single-sided £Ill Mb] $3,840 
ACS 8000-2, double density, single-sided [1 MbJ $4,500 
ACS 8000-3, single density, double-sided [1 MbJ $4,800 
ACS 8000-4, double density, double-sided [2 MbJ $5,300 

Brackets show disk capacity per standard two drive system. All 
models come standard with 32 Kb RAM and two 8" disk drives as 
shown above. Expansion to 64 Kb is $363 per 16 Kb. FPP, DMA, 
software optional. Dealer IOEM discounts available. Delivery: 30 
days ARO, all models. ' 
·Z80 is a trademark of Zilog, Inc. 
"CP / M is a trademark 'of Digital Research. Inc. 

COMPUTER SYSTEMS 2338A WALSH AVENUE • SANTA CLARA • CA 95050 • (408) 244·5766 
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ALTOS COMPUTER SYSTEMS' 
MANUFACTURER'S REPRESENTATIVES 

WRTHEAST 
lobert Loonin 
~ational Computer Comm. Corp. 
~60 West Avenue 
;tamford. Connecticut 06902 
203 357-0004 

~ID ATLANTIC 
3arl Markkanen 
=)ystronics Marketing. Inc. 
207 Paterson Avenue 
.-Iasbrouck Heights. New Jersey 07604 
201 288-3322 

CHESAPEAKE 
Max Guthrie 
Technical Sales Associates 
19544 Club House Road 
Gaithersburg. Maryland 20760 
301 258-9790 

SOUTH 
John Ramsey 
Southern Peripherals and Instruments 
1954 Airport Road. Suite 125 
Atlanta. Georgia 30341 
404 455-3518 

FLORIDA 
Norwood Nutting 
Veytec. Inc. 
1309 44th Street 
Orlando. Florida 32809 
305 423-7636 

MIDWEST 
Corky Beck 
Bexdata. Ltd. 
2533 Bernice Road 
Lansing. illinois 60438 
312 8953010 
612 835-5220 

WISCONSIN 
Dr. Richard Northouse 
Northouse and Asssociates 
7307 North Pierron Road 
Glendale. Wisconsin 53209 
414 351-1134 

PACIFIC NORTHWEST 
William Pitzer 
Columbia Micro-Computer Systems. Inc. 
120 North 10th 
Pasco. Washington 99301 
509 547-4872 

NORTHERN CALIFORNIA 
Bob Mann 
Western Microtechnology. Inc. 
10040 Bubb Road 

I Cupertino. California 95014 
408 725-1660 

I SOUTHERN CALIFORNIA 
The Thorsen Company of 
Southern California. Inc. 
17775 Main Street 
Irvine. California 92714 
Orange County 714 557-4460 
Los Angeles 213 476-1241 
Santa Barbara 805 964-8751 
Pomona/San Gabriel 213 281-2280 

SOUTHERN CALIFORNIA - San Diego 
Walt Jellison 
Bill Gutz 
The Thorson Company of San Diego. Inc. 
741 Balboa Avenue. Suite 108 
San Diego. California 92111 
714 292-8525 

20 accumulators which functioned as 
high-speed registers capable of adding 
and subtracting through complementa­
tion. A high-speed multiplier and a divid­
er-square rooter were also constructed. 

Because multiplication is consider­
ably slower than addition, requiring, in 
fact, four addition times to perform one 
multiplication, three function tables were 
incorporated. These were adapted from 

. inventions created independently by Jan 
Rajchman at RCA and Perry Crawford at 
MIT. The three function tables were used 
to store multiplicative products which 
saved the computer having to compute 
these products each time they were 
needed. Each table could store 104 values 
of 12 digits and a sign. The function tables 
were matrices of resistors wired to store 

'information. The actual storing of data 
was accomplished by the manual setting 
of switches. 

Instructions were entered into the 
ENIAC through its master programmer, a 
unit consisting of plugs and switches simi­
lar to those used in an IBM plugboard. Be­
cause the ENIAC was designed to prepare 
range tables, one setup requiring the slow, 
manual setting of switches would be suffi­
cient for several hours or even a day's 
work. Hence, manual setup was not con­
sidered a great disadvantage. 

Thus, stored programming was not 
a feature in the ENIAC. Although there 
has been a good deal of controversy over 
priority claims for' the invention of the 
stored-program concept, there is evidence 
to suggest that thee Moore School staff 
had explored the possibility of incorporat­
ing automatic controls but, because of the 
exigencies of war, chose to develop a less 
revolutionary but more timely device. The 
December 1943 Progress Report and a 
disclosure written by Eckert a month later 
both include discussion of the stored-pro­
gram concept. Because the need for stored 
programming for general purpose com­
puters became increasingly evident, the 
Moore School undertook a second com­
puter project in the fall of 1944 for the 
design of a stored-program device called 
EDVAC (Electronic Discrete Variable Au­
tomatic Computer). 

An IBM card reader with a speed of 
120 cards per minute served as the input 
unit of the ENIAC and an IBM summary 
punch with a speed of 100 cards per min­
ute was used as the output unit. In this 
case, the needs of war resulted in the ad­
aptation of existing equipment rather 
than the invention of faster, electronic I/O 
units. The constant transmitter and the 
printer were units developed to interface 
the IBM electromechanical equipment 
with the electronic components of the ENI-

AC. 
In total, the computer consisted of 

40 panels grouped to form 30 units, 
18,000 vacuum tubes, 70,000 resistors, 
6,000 switches, and 10,000' capacitors, 
When operating, it consumed 140 kilo­
watts of power. 

INITIAL 
TEST RUN 
IN 1945 

The initial test run on the 
ENIAC in November 1945 
was, ironically, unrelated to 
ballistics problems. The ur­

gent need for firing tables had ended a 
few months before when the war was over. 
But the need for computational equip­
ment for war-related purposes persisted 
in many scientific laboratories. At Los 
Alamos Scientific Laboratories, many 
people previously engaged in the develop­
ment of the atomic bomb were develop­
ing, with similar intensity, a new, thermo­
nuclear weapon called the "Super," later 
known as the hydrogen bomb. 

John von Neumann, an eminent 
mathematician, was intimately involved 
with the Los Alamos group and had also 
been working closely with Eckert and 
Mauchly on the design of the EDVAC, the 
new stored-program computer. He was 
largely responsible for bringing together 
the Moore School's ENIAC with the com­
putational needs of the nation's top-secret 
research facility. For its initial test run, 
the ENIAC performed a series of complex 
calculations which were used to help de­
termine the feasibility of the H-bomb. 

On February 16, 1946, the ENIAC 

was formally unveiled at a special dedica­
tion ceremony. This occasion (and, later, 
a series of courses at the Moore School) 
demonstrated to the scientific and techno­
logical communities the foresight of the 
government in funding such a project, the 
preeminence of the Moore School in the 
computational field, the potential appli­
cations of such devices and the need for 
mathematicians to develop improved nu­
merical methods which would enable fu­
ture electronic digital computers to have 
even wider applicability. In effect, 1946 
ushered in the new era of the electronic 
computer. 

Despite the significance of this 
first electronic digital computer, there has 
been a great deal of controversy related to 
the ENIAC'S inventive features. A 1971-
1973 court case held that the ENIAC pat­
ent was invalid. Among many reasons for 
this decision, primary was the fact that 
Mauchly had derived his ideas from John 
Vincent Atanasoff, a physicist at Iowa 
State College who had constructed a pro­
totype of an electronic digital computer 
which could solve up to 29 simultaneous 
equations. 

MAY 1979133 



INTELLIGENT RS-232 STORAGE 
SYSTEMS 

• DATA CARTRIDGES • SOLID ~TATE BUFFERS 
RS-232 Up to 16,000 Characters 

Dual RS-232 Interfaces Baud Rate Converter 
Context Editor Up to 3% .Million Characters 

Data Rates to 19,200 Baud Auto Answer 

• DATA CARTRIDGES • MINI DISKS 
Parallel Up to 358,000 Characters 

Parallel Interfaces 
Up to 7% Million Characters 
Data Rates to 10,000 Char./Sec. 
Power Fail Option 

Data Rates to 19,200 Baud 
Powerful Editor 
File Directory 
No Program Disk Required 

We also quote on customized applications. 

9050 Red Branch Road' Columbia, MD 21045 " 
~ _______ ..... (301) 992-3400' TWX: 710-862-189J 
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5/3 CCP 
SYSTEM STATUS & HISTORY DISPLAY 

FOR S/3-15D 

"NOW you really can work from your terminalf 
(8e sure all the CCP programmers in your shop read this ad) 

This PRUF type SRT program' provides three readable & comprehensive display formats: 

1. SYSTEM"STATUS} 
2. DISK VOLUMES 

3. SYSTEM HISTORY: 

I Provides virtually all information supplied by the DISPLAY 
STATUS COMMAND and then some. Includes virtually all 
of the DISPLAY USER primary display, plus usage of 
supported non-disk 110 devices. 

I 20 full-screen lines. 
I Select lines to be displayed by partition or task. 
I Search on TIME-OF-DAY. 
I Search Backward or Forward 1 to 99 lines. 
I Return directly to any previously displayed history screen. 

Perpetual License. 24 Month Limited Warranty. Paid up in 12 Months at $35 per month. 

8M SYSTEMS SOFTWARE 5980 Port Anadarko Trail 
Hermitage (Nashville), Tn 37076 
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Atanasoff, who had already devel­
oped his prototype, became acquainted 
with Mauchly in 1940-1941. Mauchly 
had visited Atanasoff and had seen his 
device firsthand. But it is there that the 
close relationship between the two men 
ended. Atanasoff had developed the con­
cept of a vacuum tube machine which 
could solve a specific problem. He was 
never able to get it to work nor was he able 
to obtain funding for his project. Mauchly 
and Eckert, however were able to con-

. vince the government of the importance of 
such a device and were able to successful­
ly build one. Therefore, despite the court's 
decision, they are clearly entitled to be 
considered the inventors of the first fully 
operational electronic digital computer. 

A second major controversial issue 
relates to whether or not Eckert and 
Mauchly were key figures in the develop­
ment of the stored-program concept. As 
noted, the ENIAC was not a stored-pro­
gram computer, but Eckert and Mauchly 
recognized such a device could be built. 
Mauchly later developed a technique for 
using the ENIAC as if it had stored-pro­
gram capability. A similar technique was 
implemented in the late 1940s by Richard 
Clippinger and John von Neumann. 

Because of von Neumann's associ­
ation with the Moore School and because 
of his eminence in the field of mathemat­
ics, his name has been generally associat­
ed with the stored-program concept. AI­
thought he was influential in 'providing 
the logic structure for stored-program 
computers, the concept ought really be 
credited to Eckert and Mauchly as well. 

The ENIAC was a major technologi­
cal accomplishment.of the early 1940s. It 
was shipped to BRL in November 1946, 
and was operated there until it was disas­
sembled on October 2, 1955. ~ 

NANCY STERN 
Dr. Stern is 
Assistant­
Professor of 
Administrative 
Computer 
'Systems at 
Hofstra Univ. She 
is also Assistant 
Editor-in-Chief of 

the Annals of the History of 
Computing, a journal AFIPS Press 
will begin publishing in July. 
The dissertation for her Ph.D. in 

- the History of Science and 
Technology is entitled "From ENIAC 

to UNIVAC: A Case Study in the 
History of Technology." 





"We switched to NCR" ... , . 
says Fred Brown of Rogers Enterprises. 
BROWN: 
Rogers Enterprises is an 
optical laboratory that, fills 
almost 5000 eyeglass 
prescriptions a day. We 
have a complex computer 
program that guides us 
through the entire operation. 
From selection of the lenses 
out of inventory through the 
highly technical grinding 
process to billing of our 
customer. We have five 
years of development tied 
up in that program. And still 

. we switched from another 
vendor to an NCR system. 

NCR'S DUBOSE: 

program resides in main 
memory only when it is ad-

,vantageous. Otherwise, 
that program would choke 
our operation. 

NCR'S DUBOSE: 
VRX allows you to run up to 
35jobs simultaneously. It 
dynamically allocates 
memory and other 
resources. It controls vir­
tual memory swapping. It 
constantly monitors for 
memory thrashing and pro­
gram loops. And adjusts 
the job mix to eliminate 
th'em automatically. 

BROWN: 
We could offer you the 
speed you had to have at a 
lower price than anyone else. 

VRX also provides Online 
Fred L. Brown (left) is comptroller/administrator of Rogers Enterprises, Program Development. Our 
Inc., of Beaumont, Texas. Ben DuBose is an NCR district manager. 

EDP manager tells me 
BROWN: 
Yes. And NCR has a full line with no gaps. As our 
volume increases, we can expand our system in 
reasonable increments. Even better, we can move to a 
larger system without obsoleting our software. Now 
with NCR, I will not have to go through another con­
version under the pressure of our daily workload. 

NCR'S DUBOSE: 
That's NCR's Migration Path Engineering. Your soft­
ware always runs on the next larger system. 

BROWN: 
VRX (Virtual Resource Executive) really makes our 
NCR V-8550 go. Our lab program is very large and is 
used heavily in the morning, but only occasionally in 
the afternoon. Because we have virtual memory, this 

OLPD has doubled our programmer productivity. 

NCR'S DUBOSE: 
System dependability bas been important, too. 

BROWN: 
That's right. System operation is critical to our busi­
ness. Before we switched to NCR, we talked to other 
NCR 8500 users and found they had all had excellent 
experience with this hardware. And with NCR service. 
We were particularly pleased that NCR had a service 
office right here in Beaumont. 

In the NCR office nearest you, there is an NCR account 
manager like Ben DuBose who knows your industry 
and knows NCR systems, including VRX. To learn more 
aboutwhat an NCR system can do for you, phone him 
at your local NCR office. Or write to EDP Systems, 
NCR Corporation, Box 606, Dayton, Ohio 45401. 

lII~m 
Complete Computer Systems 
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PORTIA ISAACSON, CONTRIBUTING EDITOR 

A BEVY OF 
BOOKBREFS 
Our bookshelves bulge. For an industry 
founded in microminiaturization personal 
computing reciprocates by generating 
publications in inverse to size of the pro­
cessors under discussion. 

To help us check out the tomes in 
our ever-expanding library we called 
upon L. P. Davanzo, a senior statistician 
for the Univ. of California at Berkeley. 

32 BASIC PROGRAMS FOR THE 
PET COMPUTER 
by Tom Rugg & Phil Feldman 
Intended largely to introduce the neo­
phyte to personal computing, Russ and 
Feldman present a well chosen mix of 

ready-to-run programs for the PET com­
puter. Six classifications of programs are 
offered: "applications," educational, 
games, graphics, mathematical/ statisti­
cal, and miscellaneous. Each program is 
accompanied by a discussion of its pur­
pose, specifics as to its use, a sample run 
(complete with photographs of screen dis­
plays), suggested easy changes, descrip­
tions of the main routines and variables 
used, and suggestions for related projects 

PERSONAL 
COMPUTING 

Holder of a triple-major bachelor's de­
gree in computer science, mathematics, 
and statistics, Davanzo's computer expe-o 
rience dates back to one of the earliest 
personal computers, the Bendix G 150. 
Herewith, his opinions on half a dozen or 
so books that may (or may not) find their 
way onto your bookshelf. # 

entailing major program modification. 
The authors make available separately a 
collection of six cassette tapes together 
containing all of the programs described. 
Conceptually, the programs range in 
scope from the straightforward to the 
moderately intricate. They should attract 

the interest of those who are becoming 
acquainted with computing by means of a 
personal computer, as well as the initiated 
who seek to broaden their technical skills 
by means of experimentation with the po­
tentials of personal computing. In this 
connection, it is worthy of note that many 
of the discussions accompanying the pro­
grams are intended to induce the reader to 
explore the subject more thoroughly. (By 
way of example, the sample output from 

the program PI-which employs Monte 
Carlo techniques to compute (pi}-moves 
one to question the quality of PET's ran­
domnumber generator.) The volume 
seems a worthwhile contribution to the 
field of personal computing. dilithium 
Press (1979, 267 pp., $15.95, paper). 

PEANUT BUTTER AND JELLY GUIDE 
TO COMPUTERS 
by Jerry Willis (with Deborrah 
Smithy and Bryan Hyndman) 
Written in a smooth, clear style, this com­
pendium proves an informative and di­
verting introduction to the fundamentals 
of personal computers. It addresses the es­
sentials of hardware (e.g., cpu, memories, 
chips, I/O interfaces, peripherals) in con­
siderable detail, and touches on some soft­
ware considerations, while skipping over­
ly technical discussions to the extent 
possible. It easily fulfills the claim on its 
back cover that it "is a welcome relief 
from the jungle of jargon and technical 
terms that seem to thrive like crab grass in 
the garden of personal computing ... 
contains a wealth of information that will 
be of interest to the experienced computer 
user as well (as to the beginner) ... " 

Discussions of hardware basics are 
punctuated with descriptions of extant 
products, and are accompanied by a gen­
erous selection of illustrations. The vol­
ume is replete with advice respecting the 
practical aspects of home computing. The 
last three chapters, moreover, are devoted 
exclusively to the process of purchasing a 
home computer. dilithium Press (1978, 
207 pp., $7.95, paper). 

THE HOME COMPUTER BOOK 
by Len Buckwalter 
This nontechnical work seeks to introduce 
the novice to home computing. Beginning 
with a brief overview of the most signifi­
cant technological developments ir:t the in­
dustry, the book goes on to explain the 
very basics of computer design, and to de­
scribe some microcomputers presently 
available and how to assemble those that 
come in kit form. Software is discussed 
largely in terms of "canned programs" 
and, indeed, some 70 pages are filled with 
listings of BASIC programs (mostly the 
game-playing variety) which were written 
by Scientific Research, and which "can 
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DDI PRESENTS 
ITS NEW PRODUCTS 

... and low prices too! 
Before you invest in new terminals, talk to DOL As one 
of the nation's largest suppliers of data communications 
equipment, we pick and choose the best of the new 
products ... offer you a wide selection ... and provide 
you a single, dependable source of supply. 

With 001, you also get the benefit of: 
• A variety of rent/lease/buy plans. 
• Attractive quantity discounts. 
• A unique Combination Savings Plan. 
• Fast delivery. 
• Nationwide maintenance service. 
• Nationwide branch network for prompt 

response to your needs. 

Let us show you how we can increase your buying 
power. Contact your nearest DOl branch office or our 
Equipment Division Headquarters: Data Dimensions, 
Inc., 51 Weaver St., Greenwich, CT 06830. 
Tel: (203) 661-1700. 

BRANCHES: 
New York City (212) 687·2030 
Morris Plains. N.J. (201) 267-2311 
Philadelphia (609) 662-2833 
Washington, D.C. (202) 686-5150 
Cincinnati (513) 769-0680 
Detroit (313) 358-2600 

Chicago (312) 858-3770 
Atlanta (404) 433-2023 
St. Louis (314) 432-6121 
Dallas (214) 387-2222 
Houston (713) 961-4711 
Los Angeles (213) 990-9200 
San Francisco (415) 349-7262 

It pays to call DDI first 
CIRCLE 48 ON READER CARD 



When You're Finished Processing Data 
Press a Button and Process Woras 

••• 

You can do both with MDS Series 21 
Distributed Data Processing Systems. 

We've developed a great new software 
package that turns our Series 21 family of 
systems into first-class word processors. And, 
it's easy-just press a button and load the 
program. 

Simple? Of course. Improve paperflow 
efficiency? Absolutely. Letters, reports, 
proposals, documents of every type, and 
even memos can be created, edited, stored, 
and quickly retrieved-at any time-for 
updating or revision without rekeying the 
entire text. Copy quality? You can be sure of 
sharp, crisp originals from the systems 
printer, whether you're running stationery or 
forms. 

The word processing capability is just 
one of the many benefits you get with MDS 
Series 21 systems. There's modularity, for 
instance, that provides easy expansion or 
modification so you can grow at your own 
rate. A complete range of optional 
peripherals includes character and line 

printers. Tape drives and additional disk 
storage give you complete freedom to 
configure Series 21 equipment for 
application needs at central or remote 
locations. 

So if you don't have a distributed data 
processing system that's been taught to 
process words-call us. 

If you do have an MDS Series 21 
installation and would like it to process 
words-we'll teach it. 

Either way, you can be sure of the high 
quality and service that has earned MDS 
recognition as an industry leader. 

r-----------------------------------
I PLEASE FORWARD MORE INFORMATION ON THE MDS SERIES 21 AND WORD PROCESSING 

I 
I 
I Name Title 
I 
I 

Company 

Address 

Phone 

Zip 

DM579 

rYl[]) 
LUJS. 

1599 Littleton Road, Parsippany, New Jersey 07054 • (201) 540-9080 
Series 21 is a trademark of Mohawk Data Sciences 

Mohawk, Data Sciences 
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SALES ORDER PROCESSING CUT 
FROM TEN DAYS TO ONE. 

It used to take Haggar salesmen up to ten days to 
get an order processed. Now, thanks to COl Miniterm 
portable terminals and Haggar's R.U.S.H. system, it 
requires less than a day. In many cases, in fact, the 
salesmen can instantly confirm inventory availability, 
delivery dates, and current prices. 

R.U.S.H., which stands for Ring Up Sales with 
Haggar, is a new computerized system for rapid turn­
around of orders from Haggar menswear salesmen. A 
key part of the system is the COl Miniterm 1203 port­
able terminal which every salesman carries with him. 

After completing his daiiy calls, or even while in the 
store, he simply picks up the phone, plugs it into the 

SALES AND MAINTENANCE OFFICES THROUGHOUT 
THE us. CANADA AND 16 OTHER COUNTRIES 

1203's built-in acoustic coupler, keys in the day's 
sales data, and transmits the data to Haggar's 
timeshared system. 

Haggar's service to its customers has obviously 
improved significantly, and their salesmen believe 
the Miniterm 1203 "is a great help. It's easy to 
operate and it's super for entering orders." 

Haggar finds that the COl Miniterms help take 

~ . . ..,.~, ~"''''''''''''''-~., the slacl< out of their operation. 
t:--"17::lWfrr;;:rrx; :.I,o.'J.,,~M-i. " I " ... ,. And so do over a hundred 
"'."/=:""';:;;:;':"'-::;;:;;::;:;".J:~"'.'.' other Fortune 500 companies. 
.. } ~ 1'·. Find out how other units stack 
:··i~tJ""h:;;.:.'.:.:.r';"A"''':!;. up to the entire Miniterm series 
13~_l~ in terms of ruggedness, reiiabiiity 

~m i~~ii~~~i;~~~~i ~r'~~~1 

j 
I 

"\ 

Visit us at the 
NCC Booth #1304 

COMPUTER 
DEVICES ~ 

,I 

i 
j 

l 
j 
1 

i 
I 
1 
,I 

1 

.\ 

25 North Avenue 
Burlington, MA 01803 
Tel: (61l) 273-1550 
Telex: 94-9398 

We travel in the best companies. 
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PERSONAL COMPUTING 
be universally applied." (Presumably to 
the unspeakable benefit of the ignorant?) 
A 23-page glossary is followed by a "Buy­
er's Guide" to various products which 
contains such indispensable information 
as: "The video display screen measures 9 
inches, the keyboard has 73 keys, and the 
memory storage will be a standard audio 
cassette." 

It need hardly be added that the 
book contains more than 100 photos. 
- Even as an introduction to the 
field, this book seems overly naive and 
simplistic. Much of the narritive is anec­
dotal and not particularly informative. 
The most interesting chapter is probably 
the "Buyer's Guide," of which enough has 
been said. It seems unlikely that this book 
could attract a serious beginner. Wallaby 
Pocket Books (1978, 254 pp., $4.95, pa­
per). 

MICROCOMPUTER DESIGN 
by Carol Anne Ogdin 
Intended "to show the designer who is al­
ready comfortable with the design of con­
ventional digital logic systems how to use 
micros for better design results," this 
book provides general discusions of sys­
tems design. Althrough few purely theo­
retical considerations are explored, a cer­
tain computing maturity is expected from 
the reader. While some attention is di­
rected toward hardware, and the hard­
ware/software interface in particular, the 
focus is on software aspects. An apprecia­
ble portion of the text is devoted to the 
practicalities of design inplementation­
project management, engineer-program­
mer interaction, and the like. In essence, 
the volume seeks to provide those who are 
interested in "rolling their own" with the 
requisite "papers"; the substantive ingre­
dients are, of course, within the individu­
al's purview. 

I ts purported audience notwith­
standing, this book is highly accessible not 
only to systems designers but also to any­
one with reasonable programming experi­
ence. It seems, indeed, to have been writ­
ten more from the vantage of the 
programmer than the engineer. It should 
prove a valuable addition to any analyst's 
library. Prentice-Hall (1978, 190 pp., 
$12.95, hardcover). 

THE HOME COMPUTER HANDBOOK 
by Edwin Schlossberg and lyn 
Horton -
A masterwork of prose, this volume is de­
scribed by its publisher as "a complete, 
definitive consumer guide to the bur­
geoning world of home computers ... 
(which) covers everything you need to 
know to get involved in this exciting, revo­
lutionary field ... (an) impartial book 
... of tremendous value .... " 

This sterling work is divided into 
nine chapters, spanning some 1 00 pages, 

accompanied by 150 pages of appendices. 
Nine pages are devoted to the first -

chapter, "Possibilities-Present to Fu­
ture," which provides incomparably lucid 
descriptions of potential uses of home 
computers. Among the more imaginative 
of these are: (a) Information Searches 
("Ask the computer any question based 
on fact and receive an immediate an­
swer"), (b) Personal Mapping Service 
("Anticipatory Design of Personal Expe­
rience. You will find out in advance if the 
parks are crowded, if there are fish in the 
stream, the ratio of males to females at a 
social event, etc."), and (c) Personal Se­
curity System ("By storing heights, 
weights, and diameters of all your ac-

quaintances, the home computer will tell 
you who is at your doorstep-friend (who 
will be indentified), or stranger (whose di­
mensions will be revealed)"). It is our sin­
cere hope that, should you own such a se­
curity system, you will not be visited by 
dimensionless strangers. 

In comparison, the second chapter, 
"Key Words for Home Computers," is de­
cidedly anticlimatic. It does, however, 
provide crisp definitions of those words 
most frequently used in "computerese." 
One example wjll suffice: "Bit: the term 
used to indicate a piece of information de­
noting whether a place is on or off. Each 
bit requires a place in which a circuit is on 
or off." ___ iIIlft __ 

'f's already a big success! 
The party's over for all dumb terminals and a lot of smart ones too. 

But, at $698 (quantity 100), the party's just beginning for Intertec's \ 
I nterTube II. 

Standard features to celebrate include a full 24 line by 80 character 
display, 128 upper and lower case ASCII characters, reverse video, com­
plete cursor addressing and control, an 18 key numeric keypad, special 
function keys, blinking, protected fields, character and line insert/delete, 
editing, eleven special graphics symbols, a 25th status line which dis-

-plays the terminal operating mode and an RS-232 printer port. 
You'll discover even more reasons to celebrate when you sit down in 

front of an InterTube II. Our wide bandwidth monitor produces crisp, 
sharp -characters everywhere on the screen. InterTube's Z-80 processor 
enables a host of operator oriented features to boost the efficiency of 
both software and programmers. And, InterTube's rugged modular design 
combined with its built-in self-test mode insures quick and reliable 
servicing. 

Join the thousands of InterTube celebrations going on around the 
country at this very moment. Call us at the number below and start 
your own celebration (BYOB-we'll bring the InterTube 11). 

~~ ~I~~!~d. ~~T.~ C. ~y~~~~ 
CIRCLE 206 ON READER CARD 
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DO 
·Ltru. nw~ro[[nl~ 

From an elegantly simple 
print mechanism based 
on this unique leaf spring 
hammer and advanced 
matrix line printing tech­
nology ... print quality and 
reliability no other impact 
printer can match ... plus 

(j full plotting capability at 
~,JI no extra cost that band, 

drum or chain printers can't pro­
vide at any price. 

._. 
,~i]f)@l~1lt1!1D~ 
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PERSONAL COMPUTING 
The third chapter, "The Home 

Computer: What It Is and How It 
Works," occupies 17 pages of text, and 
"presents the most frequently asked ques­
tions about home computers along with 
their answers." It merits attentive read­
ing. To the question "What is a computer 
language?" the authors provide the defin­
itive response: 

"Computer languages were devel­
oped to make it easier to use computers. 
They are continually being refined and 
improved to make the functioning of com­
puters easier and consequently swifter. 
Computer languages allow you to com­
municate with a computer, or allow com-

puters to communicate with each other. A 
programming or computer language must 
have a 'vocabulary' that follows a specific 
set of rules." 

Unhappily, space does not permit 
the review of each individual chapter in so 
thorough a fashion. However, the reader 
will doubtless be recompensed by the im­
mense joy afforded by exploration of the 
remainder of the book. 

Suffice it to add that the most 
helpful portion of the volume appears to 
be Appendix D, consisting of a 17-page 
bibliography of books relevant to home 
computers. It alone should be worth the 
cost of the book. Sterling Publishing Co., 
Inc. (1978, 250 pp., $10.95, hardcover). 

nut a 
.-supercharger 

on your 
. terminals. 

Introducing the AJ 460 Micro 
Diskette System. It can give your 
printer terminals a real boost. 

Not only in timesharing, data 
entry, and communications, but 
also in a variety of off-line uses 
such as text editing, letter writing, 
forms preparation, and data 
search/sort. 

The AJ 460 has many out­
standing features-including 
204K-byte capacity on each 
floppy diskette. But one feature in 
particular-split-speed trans­
mission-is exceptional. 

It gives you separate and inde­
pendent ports for connecting a 
terminal and a modem. Each 
port has switch-selectable 
data rates up to 9600 bps, 
full duplex. 

You can always transmit 
and receive at the maxi­
mum speed of your 
modem, regardless 
of the speed of your 
terminal. 

a ANDERSON 
~..JACOBsON 

On-line, you can reduce line 
charges and computer connect 
time. And off-line, you can have a 
reliable data storage device with 
random access and editing 
capability. 

Call your nearest AJ office for 
details. Or write Anderson Jacob­
son, Inc., 521 Charcot Avenue, 
San Jose, California 95131, 
(408) 263-8520. Also available 
through AJ subsidiaries in Ottawa, 
Ontario, Canada; Paris, France; 
Shepperton, Middlesex, UK; and 
distributors throughout Europe. 

See us at NCC, Booth 318,319 
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BASIC FOR HOME COMPUTERS (A 
SELF-TEACHING GUIDE) 
by Bob Albrecht, LeRoy Finkel and 
Jerald R. Brown 
In keeping. with Wiley's standards, this 
Guide is an excellent self-teaching tool 
which is geared effectively to the reader 
totally uninitiated in programming. As-

suming only the barest mathematical es­
sentials, this workbook gently leads the 
reader through the fundamentals of pro­
gramming using BASIC. Although it fo­
cuses on the MICROSOFT BASIC developed 
for the MITS ALTAIR, it does so with little 
loss of generality. In terms of audience, it 
seems particularly useful at the junior 
high or high school levels. 

The text flows smoothly and is well 
intregrated. In introducing increasingly 
sophisticated concepts, it is careful to re­
inforce the relevant preliminaries. While 
probably too structured for someone ac­
quainted with programming, it should be 
of considerable value to the neophyte­
particularly the apprehensive neophyte. 
John Wiley & Sons (1978, 336 pp., $5.95, 
paper). ~ 

Perlorma 
death-defying 

act. 
HaveJOar 

blood pressure checked. 
Give Heart Fund (~~ 

American Heart Association\L( 



GOODBUV. 

1 

- .~ '~""" 

A full~featuredCRT,plug~compatible.withIBM3275,.to.display 
. and .' communicate". your~at?at. 4890' bps. over dial-up lines 
and 9609 bps over dedicated . lines. . 

"" ~l~".", _~~ I " ... ~ .. "'~ t 

r ~ • ~ ~ " ~ -

The: Rapcd~Milg(). 400/3Intera6ti\leWorkStation.Thi~COrnbi~ 
'~~tion .•.. pfterl11i~aland ... printer··.·.offers,t~~highest .. · .. le'lelof 
()per?:torefficiency.Data····can ··· .• be. ·enterecj···and retrieved 

.•• \Vithoutj~terruptingprintout. 
Send.forcompl~teinformationonthe·Best.Buy. 
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ADVERTISEMENT 

SCIBNCB/SCOPB 

The first production model of a radar that can track an artille~ shell in 
flight and determine its origin before it hits has been delivered to the u.s. 
Army for tests. The Hughes-built system, called the AN/TFQ-37 artillery­
locating radar, is designed to let crews return hostile fire more quickly and 
accurately than ever before. The system erects a sensitive electronic barrier 
over a broad area and can detect any projectile piercing the screen. After 
tracking a shell and plotting its path, the system's computer backtracks the 
trajectory to the firing location. The TPQ-37 is s~ilar to the smaller, highly 
mobile TPQ-36 that Hughes developed for locating hostile weapons. 

Communications via satellite continue to cost less every year despite inflation. 
The International Telecommunications Satellite Organization, crediting ~proved 
technology and efficiency of its Intelsat network of satellites, has cut its 
monthly charge for a full-time, two-way telephone -circuit by 16 percent to $960. 
The same service in 1965 initially cost $5334. If that charge had risen with 
inflation, the cost today would be about $11,000. Intel sat , a consortium of 
more than 100 nations, has lowered its rates for nine consecutive years. The 
satellites presently prov'iding the service Were designed and built by Hughes. 

Are you a graduate EE, ME, or physicist with experience in project or systems 
engineering, optics, product design, reliability and test? Gan' you fit in with 
a very bright scientific team working on long-term high technology projects that 
are advancing the state-of-the-art in: lasers, electro-optics, automatic test 
systems, digital and analog computers, airborne space sensors, electronic/elec­
tromechanical components and devices, and a ffi¥riad of other far-sighted techni­
cal and strategic systems? If so, and if you seek challenge and just reward, 
contact Hughes'Aircraft Oompany, Professional Employment, Dept. SE, Electro­
Optical & Data Systems Group, 11940 W. Jefferson Blvd., Culver City, CA 90230. 

A newly developed closed-cycle cooler that chills the Sidewinder missile's in­
frared sensor to -320 degrees F will simplify logistics support and reduce life 
cycle costs. The air-to-air missile's infrared eye must be super-cooled to in­
crease its sensitivity to a target aircraft's engine heat. In the past, the 
Sidewinder has used an open-cycle nitrogen or argon gas cooling system that 
needed complex logistics support am could be turned 01 only for l~ited inter­
vals before needing recharging. With the new closed-cycle cooler, a combat 
pilot may leave the missile sensor on throughout a mission with no concern for 
mission duration. 

Under contract to the U.S. Air Force, Hughes built 10 advanced development 
models of the closed-cycle cooler, which are now undergoing tests. An addi­
tional 42 coolers are being built for evaluation and flights tests under an 
AIM-9L product improvement contract (AU1-9M) with the Navy. 

Creating a new world with electronics r------------------, 
I I 

: HUGHES: 
I I L __________________ J 

HUGHES AIRCRAFT COMPANY 
CULVER CITY, CALIFORNIA 90230 



Univac 
Application Analysts 

At the New Orleans Division of Martin Marietta 
Aerospace, our continuing growth as desig­
nated contractor for the long-term Space 
Shuttle-External Tank program has created 
immediate opportunities for Univac Applica­
tion Analysts. 

Designs and programs a variety of engineering 
and specific programs utilizing ANS-COBOL 
for application on Univac llXX equipment. 

Requires a BS in mathematics, computer 
science or related discipline with a minimum 
of 3 years of scientific and/or business pro­
gramming utilizing data base methodology. 

Please send resumes to Ms. Dottie McCann, 
Senior Staffing, Martin Marietta Aerospace, 
P.O. Box 29304, New Orleans, LA. 70189. 

We are an equal opportunity employer mjf. 

IWARTIN IWARIET'TA 
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If you currently 
earn between 
$15,000 - $36,000 
we've got a beHer 
job for you ... NOW! 
Several new contract awards have created numerous. 
immediate, long term career opportunities for degreed, technical 
professionals. We are only interested in top caliber, creative 
individuals with proven records of success in engineering, 
management & consulting. Locations are nationwide. 

Opportunities include technical/management consulting, project 
management. R&D, test and systems evaluation Major contract 
areas include Communications, Satellites, Weapons, Intelligence, 
Computer, Energy and Aerospace systems. All positions require 
U.S. CITIZENSHIP, MINIMUM OF A BS degree (MS/Ph.D. 
preferred), and a minimum 01 one year experience in one or 
more of the specific areas listed below. 

• Software Design • Systems Architecture 
• Data Base Design • Applications 
• Telecommunications • Command & Control 
• Minicomputers • Systems Programming 
• Programming • Compiler Design 
• Signal Processing • EW/SIGINT/ELINT 
• Digital Systems • MIS/OPs Research 
• Microprocessor Design • Diagnostics 

If you want to jOin one of the fastest growing firms in the 
country, call Perri Reeder 
collect at (301 ) 762-1100 
or. if you prefer. send your 
detailed resume, in 
confidence. We'lI make you aSSOCiates, Inc. 
an offer you can't refuse. 

WALLACH ... Your career 
. connection. 
Equal Opportunity 

1010 Rockville Pike 
Box 6016 
Rockville, Maryland 20852 
(301) 762-1100 
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SYSTEMS PROFESSIONALS 
For over half a century, Harris Controls Division 

has been redefining and forwarding the 
concept of supervisory control and data' . 

acquisition (SCADA) systems. Today, our 
reputation with pipelines, railroads, and electric 

utilities continues to expand .to large scale 

energy management systems and power 
control centers. Our technical dedication 
coupled with our op'en and responsive 
management style provides the environment to 
recognize and reward individual excellence in a 
rapidly progressing field. 

POWER SYSTEM 
ANAL YSTS/ ENGINEERS 

SYSTEM/APPLICATIONS 
ENGINEERS 

Successful candidates will have experience in the 
development of control and planning solutions for 

realtime systems associated with the aPRlication of 
~omputers to\Po~er industry problems. Fami!iarity 

With current an~lytlcal techniques for the solution of 
load flow, contl~ency conditions, load forecasting 

and state estimatio IS highly desirable. EE majors witn 
graduate egrees, a knowledge of computer 

fundamentals and a AGC/EDC background are 
preferred. 

. New pOSitions require technical degree with minimum 
of 4 to 8 years in hardware, software, and system 
design with most recent experience in real-time, 
computer based control systems. Systems knowledge 
of one of the following areas is highly desirable: 
Pipeline Operation and Control; Process Monitoring 
and Control; or Electric Power Utility Monitoring and 
Control. Proven ability in developing systems ' 
specifications and/or proposals, technical 
presentation, customer management. 

\~CIENTIFIC PROGRAMMER 
MARKETING (Intemational & Domestic) 

Please send resume in confidence with salary history to: 
A.B. Storch, Harris Corporation, Controls Division, P.O. 

Box 430 D, Melbourne, Florida 32901 . 
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HISTORY AND 
THEFUT~E 
Erwin Tomash is a history buff. 

"I'm fascinated with things very 
old, things from the Middle Ages and 
even before," said the 57-year-old chair­
man of Dataproducts Corp. Among 
prized possessions in his office is an 1870 
typewriter he found in a village in Alsace 
which has a removable cartridge a la a 
Selectric. 

But history is more than a hobby 
with Tomash. He has been in the comput­
er industry almost since its beginning, is 
involved in its history and would like to 
see it preserved. "The computer industry 
is unique. We have moved from an indus­
trial society to an information society. It's 
happened in a lifetime and the people in­
volved are still alive." 

At first he thought he'd write a 
book. He enrolled in graduate courses at 
UCLA in 1974 in the history of science and 
technology and in historiography, what 
history is all about and what its value is. 
~'When I took pen in hand," he said, "I 
realized my thoughts were jumbled, that 
anything I would write would be more in 
the nature of reminiscences." 

So instead, in November 1977, he 
founded the Charles Babbage Institute 
(CBI) as a nonprofit foundation dedicated 
to the history of information processing. 
He contributed $150,000 to get it started. 
He had help. "People were very helpful. 
It's been my experience over the years 
that people will help." 

In the spri~g of 1978, an advisory 
committee made up of historians and peo­
ple in the industry, met all day and devel­
oped a set of four principles forthe foun­
dation: 1.) It is worth doing. 2.) It should 
be broadly based, covering the business, 
social and economic aspects of the indus­
try as well as the science and technology. 
3.) It should be done well and profession­
ally and not be just a bunch of reminis­
censes. 4.) It should be fun. 

"We have a broad charter and we 
want to keep it broad," said Tomash. He 
said the objective of CBI is to establish, 
sponsor, support or conduct a fiscally 
sound, multifaceted, scholarly, interdisci­
plinary, on-going program in the history 
of computation, data communications, 
and computing and data processing ma­
chinery. He sees a day coming when 

PEOPLE 

ERWIN TOMASH ~"I'm fascinated by 
anything old." ' 

Ph.D. degrees will be granted in the histo­
ry of computing. 

The institute has set up an interim 
office in Palo Alto, with Paul Armer as 
executive secretary and one clerical per­
son. A committee is seeking a permanent 
home on a university campus, one which 
possibly could share its (CBI'S) director as 
a faculty member. Tomash said a director 
and an associate director are being 
sought. "We want an outstanding person, 
either a historian or an archivist-actual. 
ly one of each; one would be director, the 
other assoCiate director." 

"We're building a big data base," 
- said Tomash. "We want to collect stuff 
while it's still available and encourage its 
use." Will they use computers? "It would 
be ridiculous if we didn't use the latest 
techniques. We probably will have docu­
ments on microfilm and indexing on a 
computer ... I suspect we will use 
whatever network is available." 

CBI is expecting support from the 
American Federation of Information Pro­
cessing Societies (AFIPS) and hasindivid­
ual support from a group of Founders, 12 
now and 50 hoped for, who have commit­
ted a minimum of $10,000 over a five­
year period, and from industry. 

Tomash has carried his enthusiasm 
for history into his own company. "We 
have a history program." Dataproducts 
took on -as an intern a graduate student 
from the Univ. of California, Santa Bar~ 
bara's graduate program in public histo­
ry. "We liked his work so much (his mas­
ters' thesis was on the history of the first 
10 years of Dataproducts) we hired him 
permanently." One of his projects is writ­
ing a report on how to conduct a company 
history project which Dataproducts will 
make available generally. 

All of Tomash's fascination is not 
. with the past. When he talks about the 
company he formed in 1962, he prefers to 
talk about the future. ~'We're dedicating 
all of our resources to become the printer 
company." The firm, founded by Tomash 
and others from Ampex Computer Prod­
ucts, an entity formed when Ampex ac­
quired Telemeter Magnetics, of which To­
mash was president, was first a 
~'peripherals company; the only peripher­
als we weren't going to make were those 
made by Ampex." They first got into 
printers with acquisition of a Telex (then 
primarily a hearing-aid firm) division. 
Later core memories became a part of 
Dataproducts operations but they're 
phasing that out. 

A FUN PLACE 
TO WORK 
At the age of 42, Jack M. Mitchell had it 
made in 1966. 

He'd amassed a fortune heading 
the manufacture of computers at Scientif­
ic Data Systems, Inc., the fabulously suc­
cessful Santa Monica, Calif., company 
that eventually was sold to Xerox for $900 
million in 1969. So in 1966, he quit. He 
learned to play tennis. And to fly-he 
bought a Cessna 206 single engine plane. 
And to ski-he acquired a 100-acre farm 
in Hartland, Vt.,across the Connecticut 
River from Dartmouth Univ. 

But Mitchell never quite abandon­
ed the computer 'business. He installed a 
Xerox Sigma II in the den in his home in 
Pacific Palisades, Calif., and built a con­
troller for a single cartridge- disk. He'd 
have lunch every Wednesday with a group 
of the "old boys" from SDS in a Mexican 
restaurant in West Los Angeles and he did 
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Even Webster's 
KnolNs About 
GUEST 
QUEST (kwest). v. 1. To make a search; to go on a quest. 
QUEST SYSTEMS, INC. n. 1. A corporation founded in 1968. 2. The 
largest professional recruitment firm in the U.S. functioning solely in the 
computer sciences; its client companies pay all employment fees, 
interviewing and relocation expenses. Quest is known for its deep 
personal commitment to relate to each candidate as an individual with 
individual goals. 3. Its professional staff averages over 6 years of 
experience in EDP recruiting (additionally, staff members have direct 
hands-on experience in pro~ramming, systems, hardware sales, etc.) 
4. Quest is presently searching for programmers and analysts (com­
mercial, scientific, systems software) for over 3,500 client companies in 
the U.S. Quest has openings in over 700 U.S. towns and cities. 5. 
Methodology - see Questsystem. 

QUESTSYSTEM (kwest sis'tem). n. 1. Discussing with an individual 
what he would like to be doing in light of what he has been doing. 2. 
Analyzing the realities of his objectives as they relate to the current job 
marketplace. 3. Contact1ng client companies and other Quest staff 
personnel to identify positions of possible interest. 4. Introducing the 
job candidate to his prospective employers by providing complete 
details to each about the other, ensuring the efficacious use of 
everyone's time. 5. Arranging interviews. 6. If employment offers are 
extended, Quest assists in evaluating the responsibilities, compensa­
tion and opportunities (and relates tflose to the initially stated objec­
tives). The Questsystem has been working for thousands of profes­
sionals at no expense, whatsoever. Ask your friends of their past 
dealings with Quest. Then, put the Questsystem to work for you. For 
additional information on this subject, please inquire directly to Quest 
Systems, Inc. (All inquiries/resumes received will be responded to 
immediately and in confidence.) rnl Call Toll Free 

~ ~:!if~;~~f~~~~:~~loo 
Baltimore: (301) 788-3500 • Philadelphia: (215)265-8100 
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PROGRAMMERS . AND ANALYSTS 
. Free Employment Service 

Serving Northeast, Southeast and Midwest u.S. 
• Scientific and commercial applications 
• Software development and systems programming 

• Telecommunications 

• Control systems 
• Computer engineering 

• Computer marketing a.nd support 

Call or send resume or rough notes of objectives, salary, location 

restrictions, education and experience (including computers, models, 

operating systems and languages) to either one of our locations. 

Or check the reader service card for a free sample resume. We will 

answer all c:lrrespondence from U.S. citizens and permanent resi­

dents and will guarantee our best efforts in a professional and 

ethical manner to all qualified applicants that we think we can 

help. Our client companies pay all of our fees. 

RSVP SERVICES, Dept. M 
Suite 700, One Cherry Hill Mall 
Cherry Hill, New Jersey 08002 
(609) 667·4488 

RSVP SERVICES, Dept. M 
Suite 300, Dublin Hall 
1777 Walton Road 
Blue Bell, Penna. 19422 
(215) 629·0595 

RSVP SERVICES 

Employment Agency for Computer Professionals 
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INFORMATION SYSTEMS ANALYSTS 
SYSTEMS PROGRAMMERS 

Looking for Opportunity, Growth, 
New Challenges? ' 

SCE OFFERS-Training, both, internal and external; 
parallel career paths for technical and management 
positions; a new, modern, specially designed DP facility; 
competitive salaries; excellent benefits. 

SCE's Data Processing Center is growing fast! WE 
NEED energetic and ambitious information systems ana­
lysts with 3-5 years of experience in COBOL program­
ming, IBM hardware/software, and large-scale busi­
ness systems applications development. We also need 
systems programmers with IBM internals experien'ce, 

IFWEAREWHATYOU ARE LOOKING FOR - YOU MAY 
ALSO BE WHAT WE ARE LOOKING FOR. 

CALL US TODAY SO WE CAN TALK ABOUT IT. 
Nancy Hughey Della Teigen 

HARDWARE - 3 IBM 370/168's (to be replaced by 3 IBM 
3033's), plus an 850 TERMINAL SNA NETWORK. 

SOFTWARE - COBOL, MARK IV, MVS, CICS, NCP, 
VT AM, VSAM, IMS. 

SYSTEM TYPES - FinanCial, material and construction 
management, customer information, continuing prop­
erty records, and others - both large and small, on-line 
and batch. 

METHODOLOGIES - YOURDON structured analysis and 
design, structured programming, automated documen­
tation, 

Southern California Edison 

213/572-1591 sC· E or send a resume 
Principals only, no agencies please 

~---' ----' ------- P.O. Box 800 (Section 569) 
Rosemead, CA 91770 
We aggreSSively support equal opportunity 
and affirmative action 
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MS & PhD 
Computer Scientists & 
Software Engineers 
Bell Laboratories 
has immediate career 
opportunities offering 
professional challenges in: 
COMMUNICATIONS 
PROCESSING 
Design and implementation of 
software for terminal handling, 
host interfaces and distributed 
communications networks. 

COMPILER DESIGN 
Design of compilers for high level 
languages used by system 
implementors and end users. 
Background in modern parsing, 
code generation and optimization 
techniques. 

OPERATING SYSTEMS 
Design and implementation 
of modular real-time control 
programs for multi - and 
distributed - processing archi­
tecture. Development of virtual 
memory environments for secure 
resources sharing and multi-user 
operation. 

DATA BASE SYSTEMS 
Design and implementation 
of distributed data base manage­
ment systems. 

SOFTWARE TOOLS 
Development of software tools 
to enhance programmer produc­
tivity and program quality. 
Special purpose languages and 
interfaces for automated product 
testing, data management 
systems for control of source 
and object modules, documen­
tation aids and specifications 
languages. 

SYSTEM ARCHITECTURE 
Applied research on multi­
processor and multi-computer 
architecture. Assess cost! 
performance of distributed 
microprocessor arrangements. 

@ Bell Laboratories 

An Equal Opportunity Employer, MI F 
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LOCATIONS 
These positions are located in 
Colorado, Georgia, Illinois, 
Indiana, Massachusetts, New 
Jersey, Ohio ~nd Pennsylvania. 

WE REQUIRE 
A MS or PhD degree in a relevant 
discipline. 

WE OFFER 
Salaries and benefits that rank 
among the best in industry; the 
latest and best in computer 
facilities; excellent libraries and 
technical support; strong continu­
ing education programs, and 
most important, work that will 
keep you thinking in creative 
and productive ways. 

If your background matches our 
needs, and you have a Master's 
or PhD degree, we can use your 
expertise immediately. If you're 
interested, please write, stating 
your geographic preference and 
including a resume, to: Director 
of Technical Employment, 
Bell Laboratories, Center 831- D M M 
600 Mountain Avenue, 
Murray Hill, N.J. 07974 
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JACK M. MITCHELL - With micro­
processor-based model 420. 

a little consulting from some of the former 
SDSers who were launching startups. He 
also built a few controllers for the Sigma's 
single cartridge disk drives and two years 
ago he had to learn about microprocessors 
to help another former SDSer who was get-

Data 
Processing 
Professl~liaIs 
How would you like to 
I810cate to the 
San Fmnc/sco Bay Al8a? 
Explore dynamic growth opportunities 
in the San Francisco/Oakland Bay 
Area! Blue Cross of Northern 
"California, an insurance industry 
leader has immediate opportunities in 
our Data Processing Division for: 

ting into that business. 
Today, he's back in business full 

time-as the president of Scientific Data 
Systems, Inc., a name he acquired after 
Xerox let it lapse. The product is a 65-
pound microprocessor-based computer 
for small business users, called the model 
420, priced at $7,800 with 32K of memo­
ry, expandable to 56K and with a dual 
floppy disk drive that provides as much as 
2.5 megabytes of storage, a 12-inch crt 
and a separable keyboard. The feature 
that excites Mitchell is its size. "People 
get excited when you walk in carrying the 
entire computer system," beams Mitch­
ell, a continually smiling, easy going per­
son whose chief memory of the old SDS 
was "a fun company to work for, where 
we were growing fast and did innovative 
things." 

When Mitchell decided to go into 
business more than a year ago (February 
1978, p. 206) he called his old boss, Max 
Palevsky, to tell him laughingly he had 
another great idea he hoped he'd eventu­
ally sell to Xerox. "Max took this to be a 
solicitation for seed money and told me, 
'Jack, I don't know if I want to get into 
that kind of business.' I said I wasn't look­
ing for money, I just wanted him to know 
of my plans to come out of retirement," 
said Mitchell. 

"A few months later, Palevsky 
called and said, 'When are you going to 

Programmer Analysts 
Productivity Analysts 
Methods Analysts 

Software Programmers 
Data Base Programmer Analysts 
Quality Assurance Analysts 

Our operations are state·of·the·art in hardware and software and include 
development and support of major systems in a multiple CPU 
environment (IBM 370/168 and 158·8 meg each) under OS/MVS with IMS 
DB/DC. Data Base and Librarian experience is preferred. Our highly 
professional training department also allows you to continually enhance 
your data processing expertise. 

Blue Cross of Northern California offers excellent growth opportunities 
and benefits in addition to relocation assistance. Qualified candidates are 
encouraged to forward resume or call collect: 

• 
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Blue Cross 
of Northern California 

Jose Garay 
(415)645-3011 
Blue Cross of Northero California 
1950 Franklin Street 
Oakland, CA 94659 

An equal opportunity employer 
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send me the stuff (the business plan)?'" 
Palevsky became an SDS backer, 

along with Arthur Rock, the former SDS 
chairman, and Dan McGurk, the original" 
SDS marketing whiz. Last month Palevsky 
was named chairman of the new SDS, "a 
post he cherishes, because now when he's 
interviewed for magazine articles there's 
a title to go after his name." Previously 
Palevsky had been called, "Max Palev­
sky, Intel" (in reference to his holdings as 
an investor in that semiconductor organi­
zation). 

Mitchell feels, though, that the 
most important investors are those work­
ing with him at the company, many of 
them from" the old SDS, including Bill 
Scheding, secretary and vice president, 
and Henry Herrold who will head engi­
neering. The company has received a lot 
of publicity because of its name and a re­
cent article in Fortune drew a lot of in­
quiries from former SDS field engineers 
who would like to do maintenance on his 
systems. "As I said, the old SDS was a fun 
place to work and they want to get in on 
the fun in the new company. And I intend 
to make it a fun place to work." 

The 420 uses a model 6502 chip set 
made by Rockwell International with a 
very fast instruction time of from 1 to 3.5 
microseconds. Mitchell's company has 
applications software in place, which it 
will offer customers at no charge. ("Soft­
ware is so easy to copy, you offer it for free 
so there's no percentage in copying it.") 
The business plan was to name 35 dealers 
in the first year (which began Jan. 1) and 
to sell 250 machines. In March it had 
lined up only two dealers, but had orders 
for 150 machines. Later the company will 
offer a multistation version as an upgrade 
path for customers. Several 420s on the 
same bus driver would share a common 
hard disk system in file management ap­
plications. 

After his many years of "retire­
ment," Mitchell admits the pace of run­
ning a startup is taxing. He comes in at 8 
a.m. and leaves well after 6:30 p.m. He 
used to carry piles of paperwork home in 
large envelopes. But for his 55th birthday 
earlier this year, his sister-in-law pre­
sented him with a briefcase, his first. "I 

, feel I've arrived," he says. 

WE BET OUR 
COMPANY 
"Within the next ten years, every compa­
ny, down to those with four and five em­
"ployees, will be able to justify a comput­
er." 

Hal Tilbury, president of Com­
pusource Corp., Torrance, Calif., is, in a 
sense, betting his company on this belief. 
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You know Hughes as a high-technology company. 
But its also where a lot of years-ahead software 
and hardware programs are happening. 
Yes, we said Hughes! Our Space & Communications Defense Systems Division is where tomorrow's 
state-of-the-artnetworkanddisplaysupport systems ar~ being designed. Right now. Our engineering, 
scientific and programming teams are pushing us to the front of that technology. Now you can 

\ experience the pride of being part of that team. , 
At Hughes, you'll find challenging assignments, and the potentiql for quick advancement. 

You'll work in a small-company environment, but still ~njoy the stability and benefits of an industry 
leader with a backlog of more than 1500 diverse programs. And if you'd like to further your job­
related knowledge, we offer 100% reimbursement for educational expenses, and our on-site' 
Advanced Technical Education Program. 

I n short, Hughes is exactly where you've always wanted to be. At the top! Here are the oppor­
,tunities that can put you there: 

Scientific Programmers 
You'll develop applications software, test software and operating systems for large and small com­
puter systems for acquisition, reduction and analysis of spacecraft data. 

, Engineering Programmers 
You'll design, develop and document large and mini-scale computer applications software. Support 
integration, test and maintenance of real-time processing systems. 

Systems Test.& Evaluation Engineers 
You'll design and develop integration, test, and validation and verification software used to evaluate 
advanced systems. You'll define, plan, coordinate,' and implement programs leading to operational 
readiness of real-time data acquisition and processing systems. 

Operating System and Network Programmers 
You'll develop and maintain large and mini-computer operating systems. 

Data Processing Systems Engineers 
You'll analyze and evaluate large real-time data processing systems, resource timing and interface 
capabilities. 

All positions require an appropriate degree from an accredited university. r - - - - - - ~ - - - - - - - - - - -, 
If you qualify, get in touch as soon as possible. Please send your: HUG H ES : 

resume to: Tom Royston, Dept. DM Hughes Space & Communications, : : 
Defense Systems, P.O. Box 92919, B/373, A300, Los Angeles, I I 

, California 90009. L __________________ -l 
. HUGHES AIRCRAFT COMPANY 

U:S. Citizenship Required • Equal Opportunity M/F/HC Employer SPACE Be COMMUNICATIONS 
DEFENSE SYSTEMS 

. Hughes ••• Where years-ahead programs are happening. 
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Computer Professionals: 
"If you're looking for a career growth opportunity suited to your interest and ambitions, a change in 
geography, or a more challenging and rewarding professional environment; patch into the Network. The 
Network is a national affiliation 01 Data Processing recruiting firms designed to link together top companies 
and top professionals. Our client companies pay our fees and your interview and relocation expenses. 
Weare EOE M/F Services. 
Choose your career path. Choose your location. We will make the Introductions. Our client companies offer 
the highest salaries, best career paths, finest fringe benefits, and most advanced technology. 

PROJECT LEADERS. ANALYSTS AND PROGRAMMERS ••• 
" Up to $35,000 

With 2 or more years experience in: 
Commercial Applications-. Scientific Programming. Sysgens & Utilities. Technical Support 
• Process Control. IBM 370-DOS/VS • OS/VS-MVS-IMS • PDP-II-RSX-II • HEWLETT PACKARD 
• Varian or SYS 7 

18ke Your Pick. 
... Call Collector Write Our Associate Office Nearest You. 
Akron, Ohio - George H. Munster, Jr .. MUNSTER, GROM, OWSTON & LANTZ, 680 East Market Street, 

Akron, Ohio 44304 216-376-6200 ' 
Alb.ny, N.w York- Angelo DiThomas, CAREER ADVISORS, INC., 125 Wolf Road, Suite 408, Albany, 

New York 12205 518-458-1810 
Bo.ton, M .... chu •• tt. - Ray Brown, LOUIS RUDZINSKY ASSOCIATES, INC., 1656 Massachusetts 

Avenue, Lexington, MA 02173 617-862-6727 
Columbu., Ohio - ~~lt~~~~S~O~~~S~P6~~~~~~~SEARCH, 5077 Olentangy River Road, Suite 23, 

D.nv.r, Color.do - Bob Day, PHILLIPS PERSONNEL/SEARCH, 828 17th StreeU814, Denver, CO 80202 
303-893-1850 

Gr •• n.boro, NC - Sto Fox, STO FOX personnel consultants, P.O. Box 6788, Greensboro, NC 27405 
919-378-9894 

H.rtford, Connecticut - ~~~tf~~~~C~~l~~~r~r£~;~NNEL SERVICE, 18 Asylum Street, Suite 700, 

Hou.ton, T.x •• - Oliver Bright, Jr., OLIVER BRIGHT PERSONNEL CONSULTANTS, INC., 7007 Gulf 
Fwy, Suite241, Houston, TX 77087713-644-3891 

K.I.m.zoo, Mlchlg.n - Jan Harmeyer, H&H PERSONNEL,'INC., 132 W. South Street, Kalamazoo, MI 
49007 616-382-6065 

M.mphl., T.nn ... " - Jim Morgan, EXECUTIVE PERSONNEL ,CONSULTANTS, 5050 Poplar Avenue 
Sultel601, Memphis, TN 38157901-761-4560 

MI.ml, Florid. - Joan Lefkowitz, CORPORATE ADVISORS, INC., 
12955 Biscayne Boulevard, Suite 300, I" ._" ... 
North Miami, FL 33181 305-891-4801 

W •• hlngton, DC - Perri Reeder, WALLACH ASSOCIATES, INC., 
1010 Rockville Pike, Box 6016, '. t·;~-, .' 

;i'ili' Rockville, MD 20852 301-762-1100 (Agcy) 

~ ;,:,,~. :~,'~ '," : ,": 

THE 
NETWORK. 

,;.~ '~.;'WII!fi J' '," ·t, 
.. r { .. /~1r-
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EDP SPECIALISTS 
career search opportunities 

$18,000·$50,000 
PRODUCT DIRECTOR, $40,000-$45,000. 
Michigan $30MM international computer 
service firm seeks line director to coord 
technical group w/product dvlpmt strat­
egies. Mgmt bkgd w/interactive time share, 
ing/real time systems network. Degree 
Math/CS/EE. Refer AT. 

SR. ANALYST, $36,000. Prom Mid-Atl client 
prefers deg w/adv'd knowledge of com­
puter software systems & real-time on-line 
computer systems expo Will provide an­
alysis, design & implementation of com­
puter-based systems utilizing computer 
software technologies. Banking environ­
ment preferred. Refer RD. 

DIRECTOR MIS to $35,000. Blue chip mfg 
div of "Fortune 200" co seeks deg'd indi­
vidual w/l0 or more yrs exp in systems 
analysis w/heavy emphasis on mfg sys­
tems. Desirable Mid-Atl area. Refer RN. 

SOFTWARE PROJECT LEADER to $30,000. 
Mid-Atl technical services firm req's BSEE 
or Computer Sciences w/exp as lead 
designer for total software dvlpmt in real 
time Mini-Micro System. Refer RM. 
SOFTWARE DEVELOPMENT ENGRS., $18,. 
000-$28,000_ Well-known SE client seeks 
individual to dvlp software for real-time 
applications in an industrial frocess con· 
trol environment. Low cost 0 living area; 
excellent technical challenge. Refer RS. 
SR. SYSTEMS to $26,000. Nationally 
known VA corp seeks systems analysts 
w/strong business, financial expo Mgmt 
responsibility. Refer OM. 
PROGRAMMER ANALYST to $21,000. "For­
tune 200" speciality chemicals giant, 
seeks several PL/l applications pros for 
their desirable NC facility. Outstanding 
advancement potential, full career bene­
fits. Refer JS. 

CONTACT OUR NEAREST OFFICE ABOUT THESE AND OTHER FEE·PAID OPPORTUNITIES. 
OUR UNIQUE, COMPANy-oWNED OFFICE SYSTEM ASSU~ES PERSONAL, CONFIDENTIAL SERVICE. 

PHILADELPHIA, PA 19102-S. Burns, 1500 Chestnut St., 215/561-6300 
ATLANTA, GA 30346-R. Spang, 47 Perimeter Center, 404/393-0933 
BALTIMORE, MD 21204-R. Nelson, 409 Washington Ave., 301/296-4500 
CHARLOTTE, NC 28202-J. Schwab, 1742 Southern Nat'l Ctr., 704/375-0600 
CLEVELAND, OH 44131-A. Thomas, 5755 Granger Road, 216/749-6030 
FORT LEE,.NJ 07024-R. Mansfield, 2125 Center Avenue, 201/947·6920 
McLEAN vA 22101-0. Miller, 7921 Jones Branch Drive, 703/790-1335 
NEW YORK, NY 10036-W. McNichols, 1211 Ave. of the Americas, 212/840-6930 
PITTSBURGH, PA 15222-J. Beck, 4 Gateway Center, 412/232-0410 
PRINCETON, NJ 0854D-R. Davis, 3490 U.S. Rte. 1,609/452-8135 
WILMINGTON, DE 19810-L. Benson, 3411 Silverside Rd., 302/478-5150 
HOUSTON. TX 77056-G. Lehman, 2801 South Post Oak, 713/877-1600 

• pox-morris personnel consultants ____ r 
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If you use 
computers as 

models of 
dynamic 

systems .. 

you 
are 
a 

simulationist 
and 

you are invited 
to join the Society 

for Computer 
Simulation 
and receive 

our monthly 
technical journal, 
S/MULA TlON, 

every month 

The Society for Computer Simu­
lation (SCS) is the only society 
whose central focus is simulation, 
and SIMULA nON is the leading 
monthly journal devoted exclus­
ively to simulation & closely allied 
computer arts. 

If you are working in our field; 
we think you would find member­
ship in SCS useful in many ways. 

In addition to your membership 
in the Society for Computer Simu­
lation, you'll receive a subscription 
to SIM ULA nON, the benefits of 
meeting and interacting with inter­
nationally recognized authorities 
in the field at SCS regional meet­
ings and at national and internat­
ional conferences cosponsored by 
SCS, and the knowledge that the 
information ',Iou receive through 
your membership in SCS will keep 
you informed in the rapidly ad­
vancing art of simulatiqn. 

Write for () free sample copy of 
SIM ULA nON und membership 
information. 

THE 
SOCIETY 

FOR 
COMPUTER 

SIMULATION 

(Simulation Councils, Inc.) 

P.O. Box 2228 -D 

La Jolla, Calif. 92038 

'sC~'sC~'sC~'sC~'sC~ L..::JL..::JL..::JL..::JL..::J 



You're 
Too Good 
For The Same 
Old Job. 
You've put in your time. Now 
it's time to put your valuable 
experience to work for 
DASD. 
We'll give you: 
• Variety ... of computers, 

languages, applications 
• Challenge ... and the 

chance to be recognized 
for your unique contri· 
bution 

• Potential ... to move up in a 
fast growing company 

• Training ... constant up­
dating in computer 
technology advances 

• Great Benefits ... higher 
than average salary, 
paid overtime, paid holi· 
days and vacations, 
comprehensive health 
and dental care, life and 
disability insurance, 
managerial profit sharing 
programs 

Immediate Openings Nationwide For Programmers/ 
Analysts With 3 or More Years Experience 

DASD Corporation • Corporate Services Center 
Dept. DAM 20 • 9045 North Deerwood Drive 

Milwaukee, WI 53209 
18 Offices Nationwide • An Equal Opportunity Employer 
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CITIES SERVICE 
COMPANY 

• TECHNICAL 
SYSTEMS ANALYST 

The Natural Resources Department has immedi­
ate openings for individuals having 2 - 6 years 
experience in Fortran, COBOL or PLl1. Major 
responsibility is the development of computer 
application systems. These systems are in the 
areas of cartography, well log analysis, seismic, 
remote sensing, well data base and modeling. 
Experience in these areas would be desirable. 

Successful candidates should have a BS or MS in 
Geology, Geophysics, Math or Computer Sci­
ence. 

A wide range of company benefits (including relo­
cation expenses) and advancement opportunities 
are available. Location: Tulsa. Please send re­
sume including salary history to: 

Diane Higgs, File 524 
Cities Service Company 
P.O. Box·300, Tulsa, OK 74102 
An equal opportunity employer 
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Technical Writers: 
Come to where the 
future is. 
IBM/Rochester, Minnesota 
-a leader in information 
technology_ 

The I BM Rochester facility is a leader in the develop­
ment and manufacture of small and medium-sized 
computer systems. In an environment marked by in­
novation and technological change, this I BM location 
has brought numerous systems, point-of-sale prod­
ucts and display terminals to the marketplace in the 
last four years alone. 

The Rochester community offers a unique 
combination of relaxed country living, stimulating· 
and diverse cultural activities and an abundance of 
summer and winter recreational facilities. 

Successful candidates can build satisfying ca­
reers developing publications to describe the pro­
gramming, operation and maintenance of computer 
systems and programs. A B.S. degree in a technical 
field, or equivalent experience, and one or two years 
of technical writing or programming experience are 
highly d~sirable. 

Find out more about the professional and per­
sonal advantages I BM offers: 

• The chance to work in new technologies. 

• Salary increases based on merit. 

• An outstanding company-paid benefits program, 
including tuition refund, medical and dental plans. 

• Excellent environment for individuals and their 
families. 

• Extensive recreational facilities and cultural 
activities. 

Write today 
Explore this opportunity with us. We invite you to 
send your resume, in strict confidence, to: Mr. Marv 
Ramsay, IBM Corporation, General Systems Division, 
Dept. D A 1,3605 Highway 52N, Rochester, 
MN 55901. IBM is an equal opportunity employer. 
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PEOPLE 
But he's hedging his bet. He also believes 
a recession is due. "Possibly in the fall of 
1980." 

He feels his insurance against re­
cession damage will be customer loyalty. 
"In a recession, who buys computers?" 
His firm, Compusource, sells computers 
-Data General Computers. "We're the 
largest Data General oem in Southern 
California." The company also sells soft­
ware packages nationally. 

But he sees the trend of the future, 
. a recession-ridden future, as belonging to 
companies providing turnkey-"and I 
don't like that term but I can't think of 
another"-systems. 

Compusource's customers are oem 
systems houses and small business end 
users. "To these end users, support is the 
thing," said ,Tilbury. "I've seen too many 
firms lose customers because they went to 
outside software houses for help. The loy­
alty ends up going to the software house 
whose people are around when the cus­
tomer needs help." 

He's counting on customer loyalty 
to carry Compusource through any kind 
of recession which might come. "We've 
never lost an account." He said Com­
pusource has some 100 small business 
turnkey systems installed and has sold ap­
proximately 300 discrete packages, most-

ARE YOU BLOCKED 
IN YOUR CAREER? 

Have the many 
building elements in 
your career been 
blocked . .. and you're 

wondering where you can 
grow? We've got a few sug­
gestions. We are able to offer 
a broadTange of career opportunities and 
participation in the design and develop­
ment of new state-of-the-art programs that 
present the technical challenges, the career 
opportunity, and the financial reward in an 
environment that o.ffors a unique variety of 
lifestyles. We have been retained by a top 
Fortune "25" firm to seek men and women 
who are qualified to fill these openings. 0-
Documentation Engineers 0 Radar 
Software Development 0 Simulation Design 

Engineers 0 Mini­
Computer Software Sys­
tems Design and Devel­
opment 0 Command & 
Decision Software Defini-

tion & Design 0 Proposals Expertise For 

Large-Scale Systems 0 Command and Con­
trol Software Development 0 Micro­
Processor Software Development 0 
Hardware/Software Integration 0 Software 
Project Management 0 Weapons Software 
Development 0 Data Base Design 

LRC 
ASSOCIATES 

In The East: 703-790-8640, LRK Associates, Management Consultants, 6845 Elm Street, Room 3204, 
McLean, Virginia 22101. In The West: 714-848-8494, LRK Associates Management Consultants, 
1637,1 Beach Boulevard #141, Room 3204, Huntington Beach, CA 92647. . 
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HAL TILBURY - A computer for every 
company. 

ly in the east and in Canada. 
The former IBM salesman who sold 

System/3 before going into his own busi­
ness, feels his former employer is "making 
big mistakes" in going after the small sys­
tems user and "I hope they keep on mak­
ing them." 

He pointed to lack of programs for 
the Series / I and a "significant insignifi­
cance" in the oem prices announced for 
the Series/I, as a reason why they won't 
make it in·the small-side market. "Most 
·oem's will give them only a passing 
glance, he said of the oem price lists from 
the gray giant. 

Tilbury is counting not only on the 
proliferation of computers among small 
companies for his firm's continued suc­
cess but on a perceived coming together of 
data processing and word processing. 

"'Where you have both a computer 
. and a typewriter," he said, "it's natural to 
hook them up. It's economical to add 
word processing to an existing computer 
operation, far more economical than buy­
ing a standalone word procdsing unit." 

His company sells a software prod­
uct called Word pro, a package he said will 
run on any Data General computer and 
will permit data processing and word pro­
cessing to be run simultaneously against a 
common data base. 

"We don't sell word processing," 
he said. "We are dealing with first-time 
users and to them the impact of data pro­
cessing is more dramatic and word pro­
cessing takes a back seat. But we mention 
it and we're sure it's something they con­
sider in making a final decision." 0 



esc 
COMPUTER SYSTEMS ENGINEERS 

AND SOFTWARE SPECIALISTS: 

Maybe 
you haven't 

been thinking 
big enough. 

If your preference 
leans toward large 
systems, we have 
several for you 
to select from'. 

Whether it's military, civil government, or 
commercial systems, the choice is yours. You can work 
on a network that spans a complex of buildings, a nation, 

or our planet. All without ever leaving 
the Systems Division of csc. 

In a world that reads about "dynamic growth opportunities" with some 
justifiable cynicism, we pro~dly present these dynamic growth opportunities: 

, Communications Engineers 
-to support design of a communications 
network including selection of modems, 
determining the mix of terminals and com­
munications circuits, and deriving com­
munications requirements as a result of the 
overall system requirements analysiS. Some 
knowledge of modem design and polling 
applications is preferable. 

Functional Designer I 
Programmers 
-to participate in and possibly also lead a 
design/development team in the functional 
definition, detail design and eventual 
development of software applications for a 

large Management Information System. WnI 
prefer COBOL programming (experience 
with data base related systems). 

Data B~se Management 
Immediate openings include at least one 
group leader and several moderate level in­
dividuals with a capability for defining data 
base schema for the MANAGE DBMS sys­
tem, preparing data base design documents 
indicating the interrelationships of various, 
record types, files and elements of a data ;:' 
base of national proportions. Experience 
with the MANAGE data base operating 
system preferred, as would be experience 
with large data base systems. 

For more information about these, and other related openings, please fo'rward 
your resume immediately to Director of Professional Staffing, M/C 218 (0). 

WE AGGRESSIVELY SUPPORT EQUAL OPPORTUNITY AND AFFIRMATIVE ACTION 

COMPUTER SYSTEMS DIVISION 
_.- SCIENCES 6565 Arlington Boulevard Falls ,Church, VA 22046 

CORPORATION Major Offices and FQcilities Throughout the World. 
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OFF-LINE· 
New developments in magnetic 
bubble memory research were 
presented by AT&T and IBM 
researchers at the International 
Conference on Magnetic Bubbles 
(sponsored by the Magnetics . 
Society of the IEEE). Andrew 
Bobeck, a Bell Labs pioneer in 
the field, described a method 

. for eliminating the coil 
windings used in existing 
devices to rotate the magnetic 
field that moves the bubbles 

'around their predetermined 
paths. Bobeck and his team cut 
the size of their package by a 
third by replacing coil windings 
with one or more wafer-thin 
conductipg layers punctuated 
with oval-shaped holes. A 
current applied to the 
conducting layer causes the 
bubbles to move-- at up to 10 
times the previous speed. 

IBM researchers reported on two 
projects leading to denser 
bubble memory chips •. One 
project developed a working 
test chip storing bubbles one 
micrometer in diameter (2- or 
3-micrometer diameters are 
used conventionally). The small 
diameter is made possible by 
using "contiguous disk" circuit 
patterns to guide the bubbles; 
the bubbles trace a path along 
the outside edge of .the guides, 
instead of under the guide as 
in conventionai devices, 
removing constraints placed on 
bubble size by current 
technology that limits bubble 
size to the width of the 
guide it passes under. 

Another IBM research project 
lead to a fourfold density 
increase through the 
two recognizably distinct 
types of bubbles. The group 
built operational l5,000-bit 
devices using chevron guides 
half as tall and half as wide 
as usual, resulting in a 
density of 3.3-million bits 
per squa~e centimeter. 
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HARDWARE 

8-INCH RIGID DISK 
Packaged in a unit said to by physically 
interchangeable with popular 8-inch flop­
py drives (down to the screw holes), this 
vendor's initial entry into the hard disk 
market comprises drives with 9MB, 27MB, 

. and 45MB capacities. The oem drives are 
intended for use with small mainframes, 
minicomputers, and microcomputers. As 
many as three non removable platters are 
used in each drive; each recording surface 
has an unformatted capacity of 8.7MB. 
The drives use Winchester technology, 
with the disks, heads and positioner envi­
ronmentally sealed in the lower half of the 
unit. The rigid disks have average access 
times of 45msec and rotational speeds of 
3,600rpm. In 1,000-lot quantities, the 
27MB drive sells for $1,350. An optional 
intellig~nt controller board goes for $500 
in the same quantities. The controller is 
said to allow a choice of a number of hard­
sector formats, and it can support up to 
four drives, direct or buffered data trans­
fers, and error correction. Evaluation 
units are slated for availability next 
month, with production shipments ex­
pected by year's end. MICROPOLIS CORP., 
Canoga Park, Calif. 

FOR DATA CIRCLE 351 ON READER CARD 

MAINFRAMES 
IBM'S E-Series announcement may be a 
tough act to follow, but this PCM, playing 
by the established rules, has countered 
with three new machines offering more 
for less. The smallest of the new offerings, 
the M80/32, is said to provide three times 
the performance of the IBM 4331 at 
roughly two-and-a-half times the. price. 
Next, there's the M80/42, priced $10;000 
over an IBM 4341, and offering 10% more 
performance. At the top, there's the 
M80 / 43, with 30% more kick than a 
4341, and a price tag $50,000 greater. All 
of the M80s run processors with 100nsec 
processors and use 600nsec memory. 
Memory prices for the new processors 
have been brought into line with the IBM­
established standard of $15,000 per meg­
abyte. The /32 can have froin three to six 
channels, the /42 from three to 16, and 
the /43 from six to 16. The two larger 
machines have cache, 16KB for the /42 
and 32KB for the /43. Maximum memory 
sizes are larger than IBM's offerings: 8MB 

for the /32, and 16MB for the /42 and 
/43. The vendor plans to lag IBM'S initial 

shipment dates by three months to make 
sure its microcode is totally compatible 
with IBM's. Existing M/80s can be up­
graded. The M80/32, with 1MB and three 
channels, sells for $185,000. The M80/42 
goes for $275,000 with 2MB and three 
channels. A 2MB M80/43 with six chan­
nels sells for $315,000. Additional chan­
nels are priced at $5,300 each. Availabil­
ity is slated for the second quarter of next 
year. MAGNUSON COMPUTER SYSTEMS, 
Santa Clara, Calif. 
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TRANSACTION TERMINAL 
The Computer Communications Group of 
TransCanada Telephone System has 
come up with a short inquiry/response 
transaction terminal with a target tariff 
rate of $29.50 per month. Known as Vu-

\ tran, the terminal communicates in ASCII 
at 300bps via an internal originate only 
modem. The microprocessor-based termi­
nal, not much larger than a telephone, has 
a 16-character LED display, 20-button 
keypad (10 numeric and 10 function 
keys), and a magnetic stripe reader (ABA 
Track II) for financial applications. An 
integral memory of 452 characters is par­
titioned into 254 characters of transaction 
data, 89 characters of protected.data, and 
109 characters for telephone numbers 
used by the modem's autodialer. Vutran 
can work on the Datapac packet switched 
network, the regular telephone switched 
network, and on two point private lines. 
Outside Canada, Vutran will be marketed 
by Northern Telecom Ltd. THE COMPUT­
ER COMMUNICATIONS GROUP, TransCan­
ada Telephone System, Ottawa, Ontario, 
Canada. 
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HARDWA~E 

MICROCOMPUTERS 
Designed as upward compatible comple­
ments to the existing LSI-II/2 and PDP-Ill 
03 microcomputers, the new LSI-I 1/23 ~nd 
PDP-II/23 usethe same.bus structure and 
card size as the half-width LSI-11/2 while 
providing the full PDP-II midrange (11/ 
34) instruction set. An optional floating 

point processor chip for the LSI-ll/23; de­
pending on configuration, the new micro­
computers are anywhere from two to five 
times faster than existing LSI-II products. 
The PDP-II /23 is a packaged version of the 
two-board LSI-II/23. 

The new processors sport main 
memories ranging in size from 64KB to 
256KB .. The prqcessor cycles at 290nsec, 
while the memory runs at 500nsec 
(210nsec for access). At the board-level, 
the new machines are compatible with the 
LSI-II/2, and they are plug-level compati­
ble with PDP-II minicomputer I/O devices. 
The processors can run the RSX-\1M and 
RSX-IIS operating' systems-previously 
available for mid-range (or larger) PDP­
Il's-or they can run the LSI-II'S RT-II 
operating system. Programming lan­
guages include assembler, FORTRAN, and 
BASIC. The Octal Debugging Technique 
(ODT) is included in firmware. In lots of 
100, the LSI-II/23 sells for $1,758 and the 
PDP-II/23 goes for $4,500. A single PDP-Ill 
23 is $6,800. DIGITAL EQUIPMENT CORP., 
Maynard, Mass. 
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MICRO DIAGNOSTIC AID 
The EZ-80 plugs into a 40-pin DIP socket (in 
place of a Z80 microprocessor) and pro­
vides a tool for diagnosing both hardware 
and software errors. The Z80 emulator 
allows access to I/O or memo~y, and it of­
fers single step execution and dual 
breakpoints. A trace memory captures 
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HARDWARE SPOTLIGHT 

WORD PROCESSING 
PROTOCOL TRANSLATOR 
The 303 Protocol Translator addresses the 
sticky problem of letting word processors 
from different vendors talk to one anoth­
er. While most communicating word pro­
cessors have RS232 interfaces and use 
ASCII-coded characters, a nasty bit of in­
compatibility arises from the different in­
ternal formatting codes used in different 
systems. The 303 allows bidirectional 
transla tions between as many as 10 differ­
ent systems. Initially, six product lines are 
supported: IBM (Office System 6), Vydec, 
Lanier, Wang, DEC, and Lexitron. In use, 
an operator would switch-select the 
originating and target machines, as well 

program activity for subsequent review~ 
I The unit also provides access to the 19 
Z80 registers (which can be changed by 
the user). A hexadecimal display lets the 
user inspect addresses, data, and register 
contents. A keyboard provides user con­
trol of all functions. If a user's needs go 
beyond the capabilities preprogrammed 
into the EZ-80, additional functions can be 
programmed in 2716 or 2732 PROM's and 
inserted into a socket on the EZ-80. The 
portable unit sells for $2,295. APPLIED 
MICROSYSTEMS, Kirkland, Wash. 
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TIME/ ATTENDANCE TERMINAL 
The 3647 Time and Attendance Terminal 
for use with the 8100 Information System 
seems to fit well with both of the 8100's 
intended uses: as a node in a distributed 
network, and as a. standalone system for 
small users. It's a means for capturing da­
ta at its source, with subsequent process­
ing locally or further up the hierarchy of a 
network. The 3647 also is intended for use 
with the 81 OO-based 3630 Plant Commu­
nication System. The terminal includes a 
dual entry magnetic slot reader, a four­
position display for time-of-day, internal 
clock, and· a buffer (which allows high­
volume use or use when the 8100 or com­
munications link fail). The 3647 attaches 
to the communications loop of an 8100 or 
3630. Options include a six-position rota­
ry function switch, and a control option 
that can provide signals to allow door 
openings, sound alarms, or whatever. The 
$2,725 terminal is designed for user in­
stallation, and will become available next 
March. INTERNATIONAL BUSINESS MA­
CHINES CORP., Data Processing Div., 
White Plains, N.Y. 
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LSI-II CONSOLE 
A portable, self-contained system console 
for LSI-II microcomputers, the microcAs-

as the data transmISSion rate (from 
300bps to 9600bps). From that point on· 
the translation is under control of the 303. 
The word processing systems may be hard 
wired or connected over telephone links. 
The vendor does note that basic differ­
ences between systems may require occa­
sional touch-ups after that 303 finishes its 
translation. A 303 Protocol Translator, 
with three bidirectional conversion rou­
tines, will sell for $7,950; additional con­
version programs, beyond the first three, 
will go for $350. Deliveries are scheduled 
to begin in mid-july. TELESYSTEMS NET­
WORK, INC., Chicago, Ill. 
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II can replace a DLV-II serial interface and 
console device. The unit lets users single 
step through programs, examine or alter 
data in memory or registers, trace pro­
grams, and use breakpoints. Monitoring 
memory contents can be performed dy­
namically as the program executes, or 
when a breakpoint is encountered. 
Preprogrammed maintenance and 
troubleshooting routines can make use of 
an extended ROM and RAM feature. The 
microcAs-II sells for $3,895. ELDYNE, 
INC., San Diego, Calif. 

FOR DATA CIRCLE 357 ON READER CARD 

SMALL BUSINESS COMPUTERS 
The four-system Astra family. of small 
business systems can provide canned ap­
plications, as well as user-developed BA­
SIC and COBOL programs, to as many as 
32 concurrent users. The smaller systems 
use a proprietary 16-bi t microprocessor 
with an 800nsec cycle time; the largest 
processor uses a bipolar implementation 
of this micro. A DMA channel controller 
handles communications between cpu 
and wo·rkstations (at 1 Mbps, it takes 
about a tenth of a second to transfer a full 
2,000 character screen). The worksta­
tions are microprocessor based and in­
clude 32KB of memory. Data communi­
cations also are supported, at speeds of up 
to 9600bps, using 2780, 3780, HASP, and 
3270 protocols. Applications packages for 
sales order processing, sales analysis, in­
ventory control, accounts receivable, ac­
counts payable, general ledger, and pay-



roll, will be available with first customer 
shipments. 

The smallest Astra system, the 
model 210, is a single workstation system 
with 128KB memory, and from one to four 
IBM diskette units. Its pricing starts at 
$13,200 with one diskette unit and a 
printer. The model 230 supports up to 
four operator stations, and main memory 
to 256KB. It can use diskette drives, or the 
vendor's Winchester drives (20MB, 40MB, 
or 80MB capacity). For $17,080, custom­
ers can get a 230 with one workstation, 
two diskettes, and a printer. Prices begin 
at $38,980 for the model 250 with one 
workstation, 20MB of disk, one diskette, 
and printer. The 250can grow to 16 ter­
minals, and 256KB of main memory. The 
largest system, the 270, can handle 32 ter­
minals and 0.5MB of main memory. Prices, 
begin at $53,780. NEC INFORMATION SYS­
TEMS INC., Lexington, Mass. 
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CLUSTERED 
PERSONAL COMPUTERS 
The Cluster/One looks like your run-of­
the-mill floppy disk system, but it's 
unique in that it will support as many as 
30 personal computers (of mixed types) 
connected over a high speed Cluster Bus. 
In its initial form, the intelligent unit is 
intended to provide a central repository 
for BASIC programs; planned enhance­
ments include data file storage, support of 
a printer for spooled output, and a cross-

, loading capability to allow the transfer of 

programs between personal computers. A 
rigid disk system, using 8-inch drives, is 
also in the works. 

Cluster lOne currently supports 
PET'S TRS-80'S, and Apple II's. Only 
Microsoft BASIC, supported by all three, is 
handled by the unit. With its two IBM­
compatible diskettes, the unit can store 
630KB worth of programs (or 1.2MB with 
double-sided drives); the Cluster/One un­
derstands a set of commands, similar to 
those used with a personal computer's lo­
cal cassette tape unit. The Cluster Bus is a 
ribbon cable (limited to 250 feet in 
length) along which as many as 15 per­
sonal computers can be daisy chained; ad­
ding a second ClusterBus allows the max­
imum 30 attachments. An interface, 

specific to each type of personal comput­
er, is needed for each unit along the bus. A 
PET is used as a console device with the 
Cluster lOne. A basic Cluster/One sells 
for $4,500 (don't forget, you'll need an­
other $795 for the requisite PET console), 
and personal computer interfaces are in 
the $100 to $150 range. NESTAR SYSTEMS, 
INC., Palo Alto, Calif. 
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ACCESS CONTROL 
Designed for oem use, this security ac­
cess/data collection card reader uses the 
vendor's proprietary magnetic cards (and 
an optional numeric keypad) to limit ac­
cess to restricted area and equipment. 
The unit communicates over a 20mA cur­
rent loop interface at 1200bps (factory set 
-150bps, 300bps, and 600bps can op­
tionally be specified). The readers use full 
duplex communications and can operate 
in either instant response (the magnetic 
card's contents are sent upon insertion) or 
polled modes; as many as eight units can 
share a single communications loop of up 
to four miles. A control relay within the 
unit can be actuated for a specific time 
ranging from one to 15 seconds, or it can 
remain set until cleared by a'n external 
signal. Options include weatherization, a 
tamper sensor, and a variety of packag­
ing. A single unit with flush-mount pack­
aging sells for $895. RUSCO ELECTRONIC 
SYSTEMS, Glendale, Calif. 

FOR DATA CIRCLE 360 ON READER CARD 

32-81T MINICOMPUTER 
This established 32-bit mini maker has 
launched the first in its new 3200 series of 
32-bit processors. The 3220 supports 
from 256KB to 1 MB of 500nsec MOS mem­
ory with error-correcting memory; later 
this year the vendor will begin marketing 
processors with as much as 4MB (existing 
3220s will be field upgradable). The ven­
dor's existing 7/32 and 8/32 products will 
continue to be marketed to users prefer­
ring the nonvolatility of core memory; as 
standard equipment the 3220 has battery 
backup that can retain the contents of a 
256KB memory for about 20 minutes. The 
3220 and core-based systems can partici­
pate in shared memory multiprocessor 
systems. . 

The 3220 has four external priori­
ty interrupt levels (supporting up to 1,023 
I/O devices), and eight sets of 16 32-bit 
general purpose registers (four sets are 
dedicated to interrupt priority levels). 
Options include a floating point box, 2KB 
of writable control store, and 1 KB of 
cache. A 256KB 3220 sells for $33,500; a 
full megabyte processor is $59,000. Field 
upgrades to memory go for $10,000 per 
256KB. PERKIN-ELMER CORP., Computer 
Systems Div., Oceanport, N.J. 
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HARDWARE 
CASSETTE TAPE SYSTEM 
The model 374 cassette tape system 
should appeal to creative systems integra­
tors. The 8085 microprocessor-based unit 
can be configured with as many as three 
Philips cassette drives and, optionally, I/O 
ports for low-speed peripherals. An RS232 
interface, with switch-selectable data 
rates ranging from I IObps to 19.2Kbps, is 
standard. The vendor cites several inter­
esting applications where the 374 can 
take over some of the host's overhead: 
printing a spooled output file on a printer 
attached to the tape subsystem, or acting 
as a buffer between the mini and a com­
munications line. Currently, the 374 is 
not user programmable, although that ca­
pability is said to be on the way . .To pro­
vide support on the host mini, the vendor 
provides its own operating system­
CMTOS- for HP, DEC, and Data General 
minicomputers. A single cassette trans­
port model 374 sells for $3,720; a three­
drive unit is $5,770. Deliveries are said to 
take 120 days. DICOM INDUSTRIES, INC., 
Sunnyvale, Calif. 
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COMMUNICATIONS TESTER 
Intended for use in the computer room or 
in the field, the portable Comtest data test 
set measures bit errors, bias distortion, 
and turnaround time. The unit operates at 
asynchronous speeds ranging from 
300bps to 19.2Kbps, and at synchrous 
rates to 1 OOKbps. The Comtest can use a 
number of test patterns, including CCITT 
511 and ICC 2047. A three-digit LED dis­
play indicates errors counted or, by -flip­
ping a toggle switch, RTS/CTS delay mea­
sured in milliseconds. LED's also are 
provided to monitor signal lines, and test 
points provide access to the signals.A sin­
gle Com test sells for $700; quantity dis­
counts are offered. KAPUSI LABORATO­
RIES, San Mateo, Calif. 
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LINE PRINTER CONTROLLER 
Compatible with DEC's LSI-II microcom­
puters, the DLP-IIOO line printer controller 
supports Dataproducts, Centronics, and 
Digital Equipment LAI80 printers. The 
software-transparent controller has 
switches for addressing command status, 
data register, and vector register. A seIf­
test mode eases installation and trouble 
shooting. A single DLP-l\oO sells for $475. 
DATASYSTEMS, San Diego, Calif. 
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OCR DATA ENTRY 
The OCRSOO, for applications such as re­
mittance processing, order entry, and 
charge card processing, scans one (or, op­
tionally, two) lines of data from docu­
ments ranging in size from 1 X 2'l2-inches 
to 6 X 8Y2-inches. It operates in either of 
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two modes: scanning only, with continu­
ous automatic feed, and scanning with 
subsequent keyed data entry (each docu­
ment stops, face up, after being scanned, 
so the operator can key in other data). 
Nine fonts, including limited hand print, 
are supported. An extended BASIC allows 
users to develop programs specific to their 
application. The OCRSOO can operate on­
line, in a communications environment, or 
with output directed to floppy disk or 
magnetic tape. Pricing starts at $25,200. 
AMER-O-MATIC CORP., Birmingham, Ala. 
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HAND-HELD TERMINAL 
The pocket-size Sprint 100 order entry 
terminal includes 4KB of memory, acous-

. tic coupler, operating manual and one­
year factory warranty. Battery-powered,' 
the microprocessor-based terminal has a 

20-key keyboard a~d a 12-position alpha­
numeric display. The transmit-only 
acoustic coupler can send data at I200bps 
or 1050bps (Bell 202S compatible). The 
unit also features programmable parame­
ters for data input, programmable header 
!D, free-format data entry, and, for verifi­
cation of entries, search-by-item and seri­
al search. A single Sprint 100 sells for 
$495, with prices dropping to $395 'in 
quantities. An additional 4KB of memory 
is optional. NORAND COMPUTER SYS­
TEMS, Cedar Rapids, Iowa. 
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APL CRT 
The model II APL/ ASCII crt terminal op­
erates in character or block mode with 
transmission rates ranging from 50bps to 
9600bps. The unit can display all APL 
characters and overstrike combinations 
(when in APL-mode) as well as alphanu­
merics. In ASCII-mode, it can display 96 
ASCII characters, and 32 control codes in 
a monitor mode. Programmed functions 
-up to 32--can include forms, answer 
backs, and control sequences totaling 
more than 500 characters. Normal and 
wide character formats, independent I/O 
and peripheral speeds, and cursor posi­
tioning functions (read and write) are 
standard on'the model II. Various field 

attributes, including blink, inverse video, 
and underscore, are available. The RS232-
interfaced terminal sells for $1,590. 
TELERAY DIV., Research, Inc., Minneapo­
lis, Minn. 
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COMPUTER SYSTEMS 
Intended for marketing to first-time users 
through a network of dealers; this ven­
dor's Information Systems combine ex­
isting hardware with Information soft­
ware. The software provides the user 
interface, a new business language, an 
English-like inquiry language, and an in­
formation management system. Inform, 
an English-like language, gives casual 
users access to business records. The In­
form vocabulary, stored in files, can be 
tailored to suit user requirements. Re­
ports are automatically formatted, and 
the user can add Inform statements to 
customize the reporting format. More 
complex tasks can be written in InfO/BA­
SIC, a general-purpose language for devel­
oping business applications. Programs are 
developed on-line in a multiuser (up to 
63) virtual memory environment. The 
system's information' management sys­
tem, Info/DMs, lets users maintain their 
data bases with "no practical limit to the 
number or size of files." The Information 
Systems share the same operating system 
and networking capabilities of the ven­
dor's existing product line. A typical In­
formation 1000 System, configured with 
0.5MB of main memory, 96MB of disk, a 
300 1 pm printer, and four crt's, sells for 
$93,000. An Information 5000 System, 
including 2MB of main memory, 160MB of 
disk, an 800bpi tape drive, 300 1 pm print­
er, and four crt's, sells for $260,000. Typi­
cal 1000 Systems carry prices ranging 
from $75,000 to $200,000; they are avail­
able now. Pricing for 5000 Systems 
ranges from $160,000 to $500,000; deliv­
eries begin this' summer. PRIME COMPUT­
ER, INC., Wellesley Hills, Mass. 
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MODULAR MODEM 
For designers building products r~quiring 
integral communications capabilities, the 
three module R24 2400bps modem may 
fill the bill. The modules, each roughly 
three-inches square and half-an-inch 
deep, are encased in plastic and can be 
plugged into standard connectors or wave 
soldered onto pc boards. The transmitter 
consists of one module, and the receiver 
consists of two modules. The Bell 201 B/C 
compatible modem has a TTL/CMOS com­
patible digital interface, and includes a 
scrambler /descrambler meeting CCITT 
V.27 specifications. In sample quantities 
(less than 10), the three-module set sells 
fOf $550. ROCKWELL INTERNATIONAL, 

. Electronic Systems Group, Anaheim, Ca­
lif. 
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MICROFICHE READER 
The model 925 microfiche reader has an 
II-inch square screen, lens magnifica­
tions ranging from 18X to 66X and a 

front-access power-drawer module con­
taining all electrical components .. The 
convection-cooled reader can be had with 
any of three screen colors. The 925 sells 
for $210. MicRO DESIGN, Div: of Bell & 
Howell Co., Hartford, Wisc. 
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CRT TERMINALS 
This Canadian crt manufacturer has 
broadened its VC400 product line with the 
introduction of an APL terminal and DEC 
VT52-compatible unit. The VC415APL fea­
tures APL overstrike, character rubout in 
APL interactive mode, and remote selec­
tion of either APL or ASCII modes. The 
VC4152, a vT52-compatible unit, has sever­
al added bells and whistles, including a 
25th status line, character highlighting, 
and 10 special function keys. Both termi­
nals display data in a 24-line by 80-char­
acter format on a 12-inch crt. Both pro­
vide an RS232 interface (20mA current 
loop optional), and communicate asyn­
chronously at speeds ranging from II Obps 
to 9600bps. Both terminals are priced at 
$1,850 for singles, with a discount sched­
ule ranging to 45%. VOLKER-CRAIG LTD., 
Waterloo, Oritario, Canada. 
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S-lOO STATIC MEMORY 
Sold fully assembled and tested, this ven­
dor's 32kB static memory board is S-I 00 
compatible and runs at300nsec .. It in­
cludes bank-switching, for extended ad­
dressing. The board sells for $625; the 
same board is offered with i 6KB worth of 

chips installed for $390. TARBELL ELEC­
TRONICS, Carson, Calif. 
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MICROCOMPUTER ANALYZER 
The T-8 microcomputer analyzer can sin­
gle-step a microcomputer or let it run un­
til it hits a breakpoint. The unit's 8Y2-digit 
display can be used to review the 63 

machine cycle prior to a breakpoint halt. 
The portable T-8 connects to the micro­
computer via a 40 pin chip clip; interfaces 
allow connection to 8080, Z80, 2650; 
6501,6502, 8060, and 8085 based proces­
sors. The T-8 sells for $695, quantity one; 
each interface is $50. PAUTUCK INC., 
Pennsauken, N.J .. 
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TAPE FILING . ,.HE· 

Save valuable floor space and reduce operator han-. 
dling time. Since its introduction fifteen years ago, the 
Tape Seal® systems has become an industry standard. 
Wright Line can provide you with the best combination 
of Tape Seal® belts, easy-load cartridge~, high density 
library units, Optimedia Tape® cabinets and trucks. 
For further information, circle the readers' service 
number or write direct: Wright Line. Inc., 160 Gold Star 
Boulevard, Worcester,' Massachusetts 01606. 

FOR DATA PROCESSING ACCESSORIES 
AND SUPPLIES, YOUR ... 
Single source with super service 
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M.DEM* 
If you don't need dial-up and 

you're looking for an inex­
pensive local or in-house 

communication link that's 
RS-232 compatible, then 

consider a pair of our M-l 
asynchronous short haul 

modems. Purdue University, 
Princeton University, NASA. the U.S. 

Navy and many others liavefound 
that our M-l 's are a cost effective 
way to solve communication prob-

lems up to 10 miles or 9600 bps. 

Rack mount configuration is avail­
able too. If you need synchronous 

transmission ask about our M-2 
synchronous short haul modem. 

bo~sherrel CO. 
Write or call us now 

for a data shee.t 
and complete price 

information. 6101 JARVIS AVENUE 
NEWARK, CA 94560 
(415) 792-0354 . *100 Quantity 
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UPDATES 
While PCMs and other 
mainframers face 'a potentially 
austere future in light of 
IBM's aggressively priced 
E-Series, software vendors 
should find their potential 
market growing rapidly. 
One such software supplier, 
Ciricom Systems ,developers of 
the TOTAL data base ~anagement 
system, says IBM's announcement 
and pricing structure pleases 
the firm. Two years ago 
the firm began reworking its 
p~oducts in light of a 
perceived shift, on IBM's 
part toward VSAM-only 
processors and peripherals~ 
Ciricom says its products will 
run in native E environment, 
as opposed to 370 emulation 
mode~ 

Computer signal processing 
techniques have ,been applied 
to Loran~C navigation by 
researchers at the ~ohns 
Hopkins University Applied 
Physics Laboratory. The 
computer-aided removal6f 
interference from Loran 
radio navigation signals is 
said, to yield a fivefold 
increase inaccuracy. The 
new ,Loran Navigation Receiving 
System -- LONARS -- reportedly 
has been used to give fixes 
accurate to 30 meters. These 
experiments were carried out 
on research vessels off the 
coast of Florida. The LONARS 
development program is sponsored 
by the Strategic Systems 
Project Office of the 
U.S. Navy. 

Technical Analysis Corp., 
vendors of a minicomputer 
word processing system described 
in last month's Software & 
Services section (see p.210), 
informs us that system's name 
has ,been changed to avoid 
confusion with a product 
offered by another software 
vendor. TAC's product will be 
known by the generic name of 
"Word Processing System." 
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· SOFTWARE 
AND SERVICES 

X.25 COMMUNICATIONS 
This vendor has developed X.25 packet.: 
switched communications software for its 
full line of computers-all the way from 
the Eclipse down to the microNoVA: The 
software runs under RDOS, RTOS, or DOS 
on processors having at least 64KB of 
memory. The X.25 protocol also can be 
used in interprocessor, communications; 
the vendor's multiprocessor communica­
tions adaptor (MCA) and the software can 
work together. And, with the ability to 
handle multiple outstanding frames, the 
X:25 software should be able to handle 
the latency problems involved in using 
satellite communications links. i, 

, RDOS X.25, as it is known, has been 
certified by, Telenet and Transpac (the 
French X.25 network). RS232 interfaces 
are used, at the interface between a user's 
data terminal equipment and the net­
work's data circuit-terminating equip­
ment. The ,software supports the vendor's 
DG/es communications subsystems (syn­
chronous line multiplexors, Dcu/200 data 
communications controller, etc.). The in­
terface between user equipment and the 
packet.:.switched network is via synchro­
nous lines running at speeds of up to 
56Kbps. RDOS X.25 ,has a one-time li­
cense fee of $1,000 for the first cpu, and 
$600 for each subsequent cpu. DAT~ GEN­
ERAl,. CORP., Westboro, Mass. 
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VSl ASSIST 
IBM 370/145 systems can get alO% to 
15% performance boost when running VSI 
a~d the MicroFast/vsl Assist. Said to be 
functicimilly equivalent to the VSI Assist 
part of the 148's Extended Control Pro­
gramSupport, the MicroFast/vsl Assist 
shows the greatest performance increases 
on, heavily used 145s. Residing in main 
memory beyond IBM-supplied microcode, 
the Assist is completely self-contained 
and creates no interference with the 145's 
norrriai microcode. The MicroFast micro­
code speeds storage management, page 
management, lOS, SVS; FLIH, and ccw 
translation. The microcode has a monthly 
rental cost varying with the term of the 
contract. For three years, the monthly' 
rate is $500, two years is $600 per month, 
and for one year the pri~e is $700 per 
morith. MicroFast is distributed as an IPL 

tape, customized for each cpu. It's loaded 
during Initial MicroPrograin Load 
(IMPL)~ ITEL CORP., Data Products Div., 
San' Francisco, Calif. 
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CALCULATOR PROGRAMMING 
Want to run BASIC on your Texas Instru­
ments 58 or 59 pocket calculator? Well, 
you can't do it directly, but this vendor 
has the next ,closest thing: a BASIC cross­
compiler that generates a keystroke 
equivalent ofa BASIC source language 
program. The cross-compiler itself, is 
written in BASIC, so it should be adaptable 
to a wide variety of hosts. The cross':com­
piler optimizes keystrokes by eliminating 
redundant operations and unneeded pa­
renthesis. It recognizes standard BASIC 
verbs and functions and some new I com­
mands specific to the calculator (DISPLAY, 
RAD, DEG, PGM, etc.). The cross-compiler 
outputs a keystroke listing and cross-ref­
erence between BASIC variables and cal­
culator registers. Aimed at industrial, ed­
uc:ational~ and hobbyist users having a 
16KB, BASic machine in addition to the 
calculator, the cross-compiler sells for 
$65.' For the price you get the cross-com­
piler source listing, users guide, and docu­
mentation. SINGULAR SYSTEMS, Sidney, 
Ohio. 
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TRS-SO COMMUNICATIONS 
ST 180 (Smart Terminal program) lets a 
Radio Shack TRS-80 personal computer 
function as a computer terminal. The, pro­
gram supports selectable printer output 
and program-selected transmission 
speeds. ST 180 comes in three versions. Ver­
sion 1 ($39) runs on a 16KB machine with 
expansion interface, RS232 interface, and 
(optional) printer. Disk support is added 
to version 1 to come up with version 2, 
priced at $79 ondiskette. Version 3 uses 
the version 2 configuration and adds an 

• edito~, and transmission to or from the 
disk. Version 3 sells for $150. SMALL BUSI­
NESS SYSTEMS GROUP, Dunstable, Mass. 

FOR DATA CIRCLE 379 ON READER CARD 

COMMUNICATIONS 
The General Protocol Driver, for Data 
General minis running under AOS. RDOS. 



The IMS OBI DC QUIRY lANGOAGI 
USED BY MORE IMS INSTALLATIONS THAN 

ANY COMPETING PRODUCT 

ASI/I NQU I RY is an IMS DB/DC query language that operates completely as an interactive Message Process­
ing Program. The design of ASI/INQUIRY is such that the structure of the data base is transparent to the 
user. Moreover, one need not have familiarity with DL/1 segmen~ logic or the complexities of multi­
pathing. Extremely rapid response time is assured. 

MAJOR HIGHLIGHTS· 

o End-user oriented 
-Easy-to-use language 
-Requires no knowledge of IMS 
-Comprehensive diagnostic messages 

Additional features and functions include: 

o Rapid response time for even the most complex queries 

o Dynamic priority scheduling to maximize system performance 

o Availability of default as well as user-defined screen formatting 

• Supported under both IMS DB/DC and TSO • Complete security through password protection 

• Full support of IMS/VS secondary indexing • Comprehensive log of all session and run statistics 

• Open-ended computation facil ities • Unlimited data base concatenation and referencing 

• Ability to SO RT display output • Optional usage of qualified SSA's 

In summary, ASI/INQUIRY represents the'state-of-the-art product in an IMS/DC or TSO-supported envi­
ronment. Contact us and learn why organizations such as Hughes Aircraft, Standard Oil of Indiana, 
Hydro-Quebec and EXXON are processing queries like "What if .... " and obtaining a return on their 
investment many times over. 

The Software Manufacturer 

Applications Software, Inc. 
Corporate Offices 
21515 Hawthorne Boulevard 
Torrance, California 90503 
(213) 542-4381 
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SOFTWARE AND SERVICES 
SOFTWARE SPOTLIGHT 
SOFTWARE COST ESTIMATING 
Managers faced with the thorny problem 
of estimating the cost and schedule of a 
software development effort may find 
Slim a valuable tool. The management 
tool provides estimates of manpower, 
cost, and schedule from information on 
the development environment (batch, on­
line, etc.), personnel skill level, type of 
software under development, estimated 
number of source statements involved, 
etc. The package finds the limiting con­
straints on manpower and schedule, iden­
tifies trade-offs between cost and develop­
ment time, projects cash flow of the life 
cycle, and projects the risks associated 
with cost and schedule. Users also can 
specify constraints-personnel, time, 
cost, etc.-and Slim will generate an opti­
mal management plan. The package is 
based on a life-cycle model developed by 
L.H. Putnam, who gained experience in 
managing large software projects while 
working at the Pentagon. Slim is ac­
cessable through the American Manage­
ment Systems time-sharing network. 
Slim carries an annual lease fee of 
$15,000; the user is responsible for com­
puter usage charges. QUANTITATIVE SOFT· 
WARE MANAGEMENT, INC., McLean, Va. 

and RTOS, allows users to develop support 
software for various communications pro­
tocols. The software runs in the mini or in 
the programmable front·end Data Com-, 
munications Unit (DCU). Using a macro 
language, the systems programmer can 
define protocol descriptions. As an exam­
ple, the vendor cites IBM 2780 bisync 
transparent protocol, which, it is said, can 
be coded in 200 instructions. The software 
can reduce cpu overhead when used with 
a DCU. Both synchronous and asynchro­
nous protocols can be mixed, and each 
processor or DCU can support an aggre­
gate throughput rate of 7,000 characters 
per second. As many as four DCU's can be 
handled, providing 28,000 characters per 
second throughput. Any control charac­
ter set (ASCII, EBCDIC, etc.) can be sup­
ported, as well as transparent and non­
transparent operations. The package 
licenses for $4,000 for the first system, 
and includes object code, source code of 
user modifiable tables, source code proto­
cols, and documentation. Licenses for 
subsystems two through four go for 
$1,000, with subsequent licenses going for 
$500. SYSTEMS STRATEGIES, INC., New 
York, N.Y. 
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DOUBLE PRECISION 
Personal computer owners running 
Microsoft BASIC (including TRS·80 Level 
II BASIC) can use DPFUN, a 16-digit preci-
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sion scientific subroutine package. The 
package contains 13 double precision ex­
ponential, trigonometric, exponential, 
and' inverse trig functions. Intended for 
serious engineering and scientific applica­
tions, DPFUN uses truncated continued 
fraction algorithms, said to provide fast 
execution, and full exploitation of 64-bit 
floating point notation. The total set of 
subroutines takes about 2.5KB of the per­
sonal computer's memory. DPFUN, sup­
plied as source code, sells for $10. MIKEN 
OPTICAL CO., Morristown, N.J. 
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TRANSACTION PROCESSING 
For medium-scale (and larger) transac­
tion processing applications, TPS 6 allows 
this vendor's Level 6 minicomputers to 
control a combination of three types of 
'terminals: the synchronous VIP 7700R, 
asynchronous VIP 7200, and the micro­
processor-based VIP 7801. The package 
executes as a self-contained GCOS 6 Mod 
400 facility on Level 6 models 43, 47,53, 
and 57; 128K words of memory are re­
quired. A high-level language, Screen­
write, can be used to write transaction 
processing applications. Screenwriie is 
said to be compact, while still allowing 
flexible control of display terminals. Data 
management capabilities are extended 
with the introduction of indexed key files 
and detail files accessed through chaining 
methods. For large applications, a file can 

extend over several disk volumes. Data 
files can be processed by applications 
written in either Screenwrite or COBOL. 
Batch programs can be activated from an 
on-line transaction or from the system 
console, and they can run in parallel with 
the on-line system. TPS 6 also performs 
continuous collection of performance sta­
tistics. TPS 6 has a basic perpetual license 
fee of $7,000. Adding more bells and 
whistles can bring the price up as much as 
another $3,200. HONEYWELL INC., U.S. 
Information Systems Group, Waltham, 
Mass. 
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IMAGE ANALYSIS 
Written at Texas A&M Univ~, the Mathpac 
Image Analysis Library conists of general 
purpose mathematical and statistical rou­
tines, as well as routines basic to image 
analysis. The library comprises six pack­
ages. The Linear Algebra package in­
cludes matrix, manipulation routines for 
inversion, decomposition, calculating 
eigen values, and more. The Optimization 
package can calculate zeroes, minimums, 
and maximums. It can handle linear and 
quadratic programming problems. Mo­
ments, means, deviations, coefficients and 
other information can be calculated by 
the Statistical Summary package. The 
Densities and Distribution package gives 
the user a tool to calculate probabilities 
related to various distributions, including 
binomial, Poisson, and hypergeometric 
distributions. The Regression package 
can solve multiple linear regression analy­
sis problems and perform nonlinear least 
squares parameter estimation. Finally, 
the Statistical Test packages handles 

. goodness of fit tests, analysis of variance, 
and other functions. The library is written 
in FORTRAN IV PLUS for DEC PDP·II 's run­
ning RSX 11 D. The package runs in batch 
mode, and occupies about 99K words of 
disk space. With modifications, the pack­
age should compile under other FORTRAN 
IV compilers. Documentation sells for 
$36; the programs, on nine-track 800bpi 
tape, go for $970. COMPUTER SOFTWARE 
MANAGEMENT AND INFORMATION 
CENTER, Univ. of Georgia, Athens, Geor­
gia. 
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OS FILE COPIER 
Copymacs, a file copy utility for os shops, 
is said to provide a reduction in cpu and 
elapsed time of up to 60% when compared 
with IBM'S IEBGENER. While compatible 
with IEBGENER, Copymacs has additional 
functions, including the ability to start 
multi copy functions in a single step, copy 
to m~ltiple output files, and to detect con­
ditions that would cause IEBGENER to 
ABEND (in which case Copymacs issues an 
error message instead of an ABEND 
dump). Copymacs is said to require no 
JCL changes. The package carries a 



$1,500 price tag. MANAGEMENT AND 
COMPUTER SERVICES, INC., Valley Forge, 
Penn. 

FOR DATA CIRCLE 385 ON READER CARD 

PROGRAM EXCEPTION MONITOR 
SOCKO is a tool for the applications pro­
grammer faced witli debugging a pro­
gram. It catches socx-type program ex­
ceptions, collects data for debugging, then 
resumes execution of the program. SOCKO 
is activated and controlled through JCL; it 
runs under os or oS/vs. The programmer 
has control over the number of exceptions 
allowed and various core dump options. 
SOCKO carries a $1,100 perpetual license 
fee, and is supplied with an assembler 

code listing. ILLINI SOFTWARE CO., Paw­
nee, Ill. 
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SORT/MERGE 
Said to optimize both memory usage and 
execution time, this vendor's sort/merge 
package runs on POP-II'S under RSX-IIM, 
RSX-IlD, or lAS. Any files supported by 
DEC's FCS (including FORTRAN unformat­
ted files) can be processed. The package 
goes for $100 per month (three months 
minimum) or $1,020 per year. Pricing in­
cludes maintenance. CAMBRIDGE COM­
PUTER ASSOCIATES, INC., Cambridge, 
Mass. 
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OUR COMPLETE FAMILY­
INTRODUCING THE 415 HZ 

600 KWUPS 

Parallel Remote 
Monitor Panel 

415 Hz Digital Panel 

Visit Us At NCC Both Number 3305 And 3307 

[~ &1P ~,rtnb @:mh~ 
®!}i rrt!ln ml!rtl!(!1J l!hi'@ 
®!17'§:f~ 
®!r; {futft:jmtt~J 

3301 SPRING FOREST ROAD 
RALEIG'H. NORTH CAROLINA 27604 

PHONE (919) 872·3020 
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HASP COMMUNICATIONS 
The HASP/16 Workstation Emulator al­
lows this vendor's 16-bit minicomputers 
to submit jobs to, and receive output 
from, remote IBM mainframes. Support of 
both host and alternate remote modes of 
operation allow the vendor's 16-bit ma­
chines to communicate among them­
selves, and with the vendor's 32-bit prod­
uct line. HASP/16 is said to be a compatible 
subset of the HASP software for the 32-bit 
processor line. HASP/16 can handle up to 
seven card readers and eight printers, a 
control console, and communications 
(over dial-up or leased lines) at speeds of 
up to 19.2Kbps. Up to seven job streams 
(in each direction) can be multi leaved 
over one communications line. On nine­
track tape (800bpi or 1600bpi) or dis­
kette, the HASP/16 software is priced at 
$1,000; on a 10MB disk pack, it goes for 
$1,300. PERKIN-ELMER CORP., Computer 
Systems Div., Oceanport, N.J. 
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DATA BASE REPORTING 
An interface between Cullinane's IDMS 
and this vendor's Focus information con­
trol system provides a nonprocedural re­
porting language to users of IDMS. The 
English-based report language lets users 
speCify desired reports without going into 
details of how the reports are prepared. 
IDMS users can, from a time-sharing ter­
minal, screen, sort, and format data. 

Users also can take advantage of Focus' 
graphics, financial modeling, and formal 
statistical analysis subsystems. The pack­
age gets data for the report writer through 
read-only IDMS calls, and runs on 370s 
under TSO (OS/VS/MVS) or CMS (VM/370). 
The interface between IDMS and Focus 
sells for $8,000 (Focus starts at $39,000). 
Monthly licenses available. INFORMA­
TION BUILDERS INC., New York, N.Y. ~ 
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BOOKS 

COUNTDOWN: ,SKYDIVER, ROCKET 
AND SATELLITE MOTION ON 
PRO~R~MMABLECALCULATORS 
by Robert Eisberg & Wendell Hyde 
The a\lthorshaye done a splendid job of 
combining brief explamitions of the basic 
physics of motion with step-by-step in­
structions for predicting or following the 
motion of a v,ariety of moving things. The 
calculations begin with a countdown pro­
gram designed to familiarize the reader 
with his progra.mmable calculator, and 
proceed through increasingly complex 
programs. 

The chapter on satellites also ad­
dresses some interesting phenomena such 
as a demonstration of Kepler~s laws, the 
effect of solar wind on an earth satellite, 
and scattering of alpha partides. : 

The boo.k is complete enough that 
is might serve as ahow-tomanualfor the 
TI-57 or HP-33E (or any programmable cal­
culators employing algebraic logic or RPN 
that is capable of conditional branching 
and storage register arithmetic, with at 
least eight addressable storage registers, 
at least 65 different key functions, and a 
capacity for at least 49 mUltiple-key­
stroke steps of program memory). While 
the book is basic enough for those with'no 
experience with the programmable calcu­
lator whatsoever, it is also engaging 
enough that it might also amuse those 
who are fa.miliar with the machine. 

The book is clearly and pleasantly 
written, and is sprinkled with explanatory 
figures (such as those shown here). 
dilithium Press (1979, 106 pp., $6.95, 
softcover) . 

-S.R. 

INPUT /OUTPUI DATABASES: USES 
IN BUSINESS AND GOVERNMENT 
by Jay M. Gould 
Decision support systems, MIS, "action 
aids": these are all labels applied, to the 
new generation of systems oriented, to da­
ta bases and transaction processing net­
works. So far, few of them have lived up to 
these labels. This book describes a major 
way in which some systems are doing so, 
through the use of economic models asso­
ciated with files of corponite data. 

Dr. Gould is president of Econom­
ic Information Systems, a company that 

provides tailored data bases to govern­
ment and industry. He is therefore (ad­
mittedly) partisan about their use. How­
ever, his discussion of weaknesses in 
input-output models is candid and ap­
pears complete. Also, his approach to the 
issue is a completely practical one. 
Throughout the book are examples of the 

SOURCE 
DATA 

application of input-output models to spe­
cific problems of industry and govern~ 
ment, and very little mention is made of 
economic theory. To an applications';ori­
ented reader, Dr. Gould's approach prob­
ably conveys more information about the 
utility of this approach than any more for­
mal text. (A bibliography of such texts is , 
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appended.) 

Basically, the idea is to relate pub­
licly available coefficients describing 
overall purchases and sales of many types 
of goods and commodities with files 
describing individual companies and their 
activities. These files may themselves be 
public, may be proprietary to partners of 
EIS (e.g., the TRW business credit report 
files), or may be special corporate files 
developed by EIS. Combining these, spe­
cific subindustry data bases can be devel­
oped that can be manipula~ed by EIS .cli­
ents to study markets, develop sales 
prospects and the like .. 

The process istric~y. As the exam-

pies show, effective exploitatiori of the 
files requires deep understanding of their 
strengths and weaknesses and a creative 
flair for identifying relationships between 
files that bear on an issue about which no 
direct data are available. Unless perfect 
and universal data become available, it 
seems that a professional elite will be re~ 
quired to manipulate these data bases-a 
source of sociological and political' con-
cern . 

. As in any general-purpose data 
base, the structure of the data limits the 
outputs obtainabie. The user can·manipu­
late data using the Lockheed DIALOG soft­
~areusing the follo"":lng variables: states, 

AT 
FORAPLUSERS 

No~ you can have the capabilities you've always wanted in an APL terminal,and without 
sacrificing price. They're yours in the concept APL - a new approach to APL terminals 
that gives you more of what you need. _ Full/true overstrike APL _ 128 upper/lower case 
ASCII _ Up to two additional character sets (e.g. graphics) _ Multiple pages of memory 
(up to eight) _ Printed output _ Shared printer interface allows up to 16CRTs toshareone 
printer _ Windows, programmable function keys and much more. Use all these features, 
and your concept APL delivers the industry's best price/performance ratio. Or don't, and 
get the lowest-priced APL terminal available anywhere. 

HDB human designed systems, inc. 
3700 Market Street 0 Philadelphia, PA 19104 0.215-382-5000 

1:-------------.., 
I I'm interested in the concept APL I 
I 0 Please call me 0 Please send information I 
I Name I 
I Title I 
I Company I 
I Address I 
I City State Zip I 
I Phone I 
I 0 Tell me about your ASCII terminal. I ... _-------------
Boston - (617) 444-8132; New York City Area - Infocon: (516j 759-9276; New York State ~ Naco Electronics: Syracuse 
(315) 699-2651. Rochester (f16) 223-4490; Delaware - Infocdn: (302) 239-2942; Washington, D.C. - International Systems 
Marketing: (301) 986-0773; Chicago· - Resource Data Systems; (312) 564-5440; Canada -Allcom Data Ltd.: Ottawa (613) 226-2340, 
Montreal (514) 288-8784. Toronto; Switzerland - Mitek AG: 01 66 22 52. DISTRIBUTORSHIP INQUIRIES INVITED. 
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counties, cities,zip code areas, metropoli­
tan markets, owning companies, 4-digit 
Standard Industrial Classification (SIC) 
industry codes, and size classes. These da­
ta structures have weaknesses. In particu­
lar, a pet p!!eve of this reviewer is the uri­
evenness of the SIC codes. For example, 
the two-digit level equally ranks "Muse­
ums, botanical and zoologica) gardens" 
($9 million sales in 1976) with "electric 
and .eJectronic .equipment," which in­
cludes our own industry and had total 
sales of $73 billion in 1976. The five-digit 
level equates "metal nameplates" with 
"solid stat!! logic units ilnd microprocess~ 
ors." Unfortunately, the sic codes are 
weakest for the newest and fastest-grow­
ing industries such as our own. .. 

Dr. Gould raises some major con­
cerns ~hat have been expressed about the 
use of these tools: that they will lead to 
baneful interference by government in 
free market mechanisms, and that control 
of the information will unfairly enhance 
the power of a limited Establishment. To 
these, I would add a third: overreliance by 
the uninitiated on imperfect information 
(which has clearly occurred sometimes in 
government and in the press). Unfortu­
nately, Dr. Gould does not address these 
concerns at any length; he only expresses 
a generalized optimism (while admitting 
partisanship) . 

In addition to presenting the na­
ture and method of use of the data bases; 
Dr. Gould includes some overall results of 
manipulating them: statistics on industry 
concentration, energy use, and foreign 
salesofmultinatiorial companies are pre­
sented. These have appeared in the press 
from time to time,butDr. Gould's candid 
discussion of errors produced by the ini­
tial assumptions ~mdsubsequent efforts to 
make corrections add an interesting di­
mension .. 

The book is short, prepared in a 
highly legible large format, and easy.to 
rcad. It is also quite free of typos and the 
like, though one unfortunate error ap­
pears in the headings of a key table listing 
sales of the top 2,500 companies by 2-dig­
it SIC sectors. The "Total Sector Sales" 
column head says "$ billion" instead of··$ 
million." Anyone who works with num­
bers must commiserate: these minor dis­
asters. have befallen· us all. Overall, the 
book would be a good choice for readers 
iriterested in the applicability of input­
output data bases to their particular prob­
lems. Garland STPM Press, New York 
(1979, 127pp., $19.95). , 

-Frederic G. Withington 
. . . 

COMMUNICATIONS ARCHITECTURE 
FOR. DISTRIBUTED SYSTEMS 
by R. Cypser . 
This book is the best published material I 
have seen on the concepts of IBM's System 
Network Architecture (SNA). It is a good 



and very readable lead-in to the SNA 
manuals for those who must work with 
SNA products, particularly software. It is 
unfortunate, however, that the book gives 
little comparison of SNAwith other archi­
tectures. It emphasizes SNA almost to the 
exclusion of' other, architectures-less 
than 5% of the text deals with other com­
munication architectures.'sNA is not the 
only logical approach for a leleprocessing 
system, or even for a distributed teleprpc-
essing system. ' 

, No negative aspects of SNA are 
mentioned, which tends to make the book 
essentially q marketing tool. As such, it 
woulq be reasonable 'to expect some dis­
cussion of the cost of converting to SNA 
versus the ac~ievable cost savings for lines 
aridprocessing power and the SNA fea­
tures. Also conspicuously missing is dis­
cussion of some of the confusing issues 
associated with major SNA products, such 
as· the qu'estions: surroUllding TeAM ,and 
VTAM under SNA-their specific roles, the 
functional and performance differences 
between them, etc. 

The book does contain an overview 
of communications-based data processing 
systems jn part one, providing back­
ground for the rest of the book. Chapter I 
contains an examination of early trans­
mission systems and of today's teleproces­
sing systems. In chapter 2, trends in cQm­
puter. technology, including the con­
sequences of distributed processing, 'are 
considered. Chapter 3 covers the ev~lu­
tionof network hardware components, 
arid prpgramming structures, and groups 
communication' functions into hardware 
categories-host computers, communica­
tion controllers, and cluster controllers. 
The principal techniques for improving 
communication line use are reviewed .in 
chapter 4, and the objectives of com~uni­
cation architectures for distributed sys­
tem~at least SNA'S objectives-are sum­
marized in chapter 5. These five cl(apters 
give the reader a proper perspective to ap­
preciate SNA; for those with a data com­
munication background, they prpvide a 
good review. 

Part two begins with an introduc-' 
tion to the functions and services under 
SNA, which are organized into six major 
layers. The first layer, called the Network 
Address Unit (NAU), is the service layer, 
providing an interface with end users (an 
end user in this case might be an applica­
tion program or a terminal operator). The 
second layer is the Presentation Service. 
Its main function is to map the formats 
between the end user and the transmission 
network. The third layer is the Data Flow 
Control, which regulates traffic flow be­
tween sender and receiver. The fourth 
layer, Transmission Control, primarily 
coordinates the transmission' between a 
pair of end users. The conversation estab:­
lished between two end users is called a 
Session. The fifth layer is Path Control 

for routing input messages to appropriate 
output. At the lowest layer is the Data 
Link Control that controls the flow of da­
ta on the links. 
, the basic concepts are first pre­
sented in chapter 6. Chapters 7 through 
II examine each of the layers 'described 
above. ' , 

In chapter 12, a number of impor­
tant multilayer sequences are traced step­
by-step, the boundaries between layers 
are summarized, and the operational as­
pects of a ··single domain" network are 
illustrated. (Single domain means that 
the computer system, has a single host 
computer.) An overview of the operations 
ofrecovery, integrity, qnd security is pro': 
vided in chapter 14. Multihost networks 
are cover~d in chapter 15. Chapter 13 is a 
theoretic treatment on how the SNA com­
~unication protocol can be more precise­
ly'defined in terms of finite state ma­
chiI1es. This will probably not be of 
interest to most readers. 

The routing and interface of public 

REPORTS AND REFERENCES 
COMMUNICATIONS 
Avaiiable and emerging communications 
technologies are detailed in a 334-page 
report spo'nsored by the National Library 
of Medicine entitled Communicaiions 
Tec~nology Forecast; The scope is broad 
enough that the report can serve as an 
overview, yet the discussionis sufficiently 
in~depth that the report will also be a wel-
come reference. . , 

'The material is well organized. 
Each section first introduces the technol­
ogy and gives background of how it has 
been used, then a forecast is given in 
which advantages and disadvantages are 
pointed out, market considerations are 
brought up, and trends are explained. 
This format makes these predictions easy 
t6 unqerstand and refreshing in contrast 
with the more usual method of organiza­
tion wherein the forecast is a speculative 

,final chapter. Another unusual and help­
ful characteristic of the report is that each 
section is followed by a bibliography, pro­
viding' easy-to-find references for each 

. technology discussed. 
,The report is in three chapters. 

The first is a 9-page overview, in which 
major trends are mentioned; among them, 
the relaxation of regulatory restrictions. 

. The second chapter, on data communica­
tions, covers network architectures, trans­
mission media (satellites, fiber optics, 
common carriers, specialized and value­
added 'carriers, private microwave and 
CATV), protocols, internetworking, securi­
ty,software, and a section on micropro­
cessors, minicomputers and terminals. 
The final chapter is on other communica­
tions-baseq technologies: digital trans­
mission of. analog signals, facsimile and 
ocr, audiovisual techniques, teleconfer-

data networks are covered in the last sec­
tion of the book. Techniques for routing 
messages in a distributed network are dis­
cussed, as are X.21 (the international in­
terface standard between the user and the 
digital transmission networks) and X.25 
(the standard between the user and the 
packet switched networks). 

Chapters 6 through 15 (excluding 
chapter 13) are the main body of the 
book. Anyone working in the teleproces­
sing field is likely to find the layer con­
cepts discussed in chapter 6 to be useful. 
Anyone who works closely with commu'­
nicationsoftware will find all the main 
chapters to be essential reading. The book 
should become part of the reference libra­
ry of every teleprocessing professional. 

'However, since this book is dedicated to 
SNA, a reader with interest in other proto­
cols may want to read Computer Net­
works and Their Protocols, by Don Da­
vies, et al. (published by John Wiley). 
Addison-Wesley (1978, 711 pp., $20.95). 

-W. Chou 

encing, and distributed data base systems. 
Not only does this seem to be an 

exceptionally good report, it is available 
at an exceptionally low price: $50. Con­
tact Ms. Mariarine Steiner, Computer 
Systems Div., Bolt Beranek and Newman 
Inc., 50 Moulton St., Cambridge, MA 
02138 (617) 491-1850. 

RISK 
A series of papers together entitled The 
Future of Risk is available from the Risk 
Studies Foundation, a not-for-profit ad­
junct of the Risk and Insurance Manage­
ment Society. 

The first paper, "Risk and the Fu­
ture," by Orville Freeman of Business ~n­
ternational (and former Secretary of Ag­
riculture) prpvides a frank disc4ssion of a 
wide variety of political elements, such as 
Russian expansionism, the arms race, 
poverty, tne situation of developing na­
tions, and the realities of multinational 
corporations. Referring to an ill-fated dis­
cussion between the United Nations and 
some corporate executives from his com­
pany, the author rdates,··The U.N. offi­
cials simply did not understand that inter~ 
national companies in the private sector 
make investments based on an assessed 
balance of risk and return, and the consid­
erations of the political needs and moral 
demands of the developing countries can 
play only a marginal role in this assess­
ment ... private companies are not chari­
table institutions, and must be resporisive 
to the challenges and standards set in the 
competitve, worldwide business environ­
ment that is reflected in the performance 
demands of board of directors and em­
ployees, of shareholders and security mar-
kets." , 
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In the same essay, talking about 

change, the author quotes James Thur­
ber: "Man is moving too fast for a world 
that is round. Soon he will catch up with 
himself in a great rear-end collision, and 
will never know that what hit him from 
behind was man." 

, In a paper entitled "Computer 
Crime in the Future: Evolutionary and 
Revolutionary Risks," Cynthia E. Hus­
ton, an analyst in the Futures Research 
Div. of the Library of Congress' Congres­
sional Research Service, discusses crime 
in the context of our evolving post':'indus­
trial society. For example, she says, " ... 
radical changes in the form and handling 
of money which we will experience over 
the coming years will inevitably be ac­
companied by significant changes in the 
nature of crime in our society." In another 
part of the paper it is pointed out that the 
five principal phases of computer system 
operation, input, programming, process­
ing, output, and communication, are each 
vulnerable to certain kinds of crimes. 

Five theories as to why computer 
crime seems particularly tempting are 
given. These theories are that: computer 
crime provides an intellectual challenge, 
it is generally more profitable relative to 
the risk taken than other criminal activi­
ties, the computer is viewed by many as an 
impersonal object and symbolizes a sys­
tem of uncaring power, "there is virtually 

no security at most computer installa­
tions," and computer crime is extremely 
difficult to detect. 

Research Corp., 1805 Underwood Blvd., 
Delran, NJ 08075 (609) 764-0100. 

An interesting scenario about the 1------------------1 
possibility of home computers bringing VENDOR LITERATURE 
about a new variety of computer crime is 1-----....:--------=---------1 

present:~~ally, recommendations are giv- IMS/VS REFERENCE CARD 
en as to how computer crime can be pre- This vendor's' IMS/VS reference card has 
vented and/or dealt with. been revised in light of IBM'S release of 

Thesoftcover book sells for $15. version 1.1.5. The four~panel foldout 
Contact Dept. FOR, Risk Studies Founda- pocket reference includes such informa­
tion, 205 East 42nd St., New York, NY tion as status and function codes, com-
10017 (212) 557-3210. monlyseen ABEND codes (and pointers On 

avoiding them in the future), and other 
Goding and debugging aids. A sample 
card is available free: BABB COMPUTER 
ASSOCIATES, INC., Rockville Centre, N.Y. 

REMOTE BATCH TERMINALS 
Datapro has just released All About 
Batch/RJE Terminals. Among the find­
ings of the survey, which drew 205 re­
spondents, are that the EBCDIC transmis­
sion code is used by 73% of users 
surveyed, while 16% of them use. ASCII. 
Only 6% of those surveyed use SDLC as 
apposed to the 80% using binary synchro­
nous line protocol. Seventy-one percent of 
the users surveyed use their terminals 
mostly for remote batch inp~t/output. 
Key-to-disk data entry is the major appli­
cation for the terminals for 22% of the 
respondents, with 18% using them for da­
ta processing, and 8% in the other appli­
cations category. The 40-page report in­
cludes specifications of 138 current batch 
terminals from 51 vendors~ $12. Datapro 
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SOFTWARE 
Separate brochures describe this vendor's 
three software packages: Datamanager, 
Projectmanager, and Testmanager. Each 
of the six-page brochures describes a 
problem environment and a potential so­
lution. The Datamanager flier notes "De­
dsions are the life blood of corporate 
growth," and their quality is a property of 
the decision maker's experience and the 
information available. From the observa­
tion that "Data is the prime component of 
accurate decision making," the brochure 
goes on to describe the systems's ability to 

, , , 

MIS MANAGEMENT 
Career growth opportunities currently exist in the Data 
Processing function of several of our 
nationally recognized client organization~. These 
are key positions an,d several are newly created 
functions. " . 

VICE PRESIDENT -Systems Development SSSK + 
Stepping stone to the top Df. job. Heavy on-line management 
experience with sophisticated shop and multiple user 
departments. ",' ' 

VICE PRESIDENT -Tech Services SSOK 

Fastdelivery on EIA RS- 232-C cables' from the 
location 'nearest you. Often items you need will be 
in stock for sam'e-day shipment, or we make to 
your specifications. 25 conductors with al/ pins 

Technical inanagement~knowledge of large-scale IBM 
environment mov~rig to distributed processing. 

DIRECTOR-Applications Development S40K 
New position, strong implementation of COBOL on mini's for 

, distributed processing. DEC, H.P., Keydata experience 
helpful. ' ' 

connected - orily . , 

$16 plus 50¢/foot 
(also in various other conductors for added savings). 

ALSO ~ EXTENDED DATA CABLES (EIA-EDC) 
UP TO 250 FEET! 
$18.50 PLUS 90ft /FOOT (25 PINS). 
And more than 20 other Interface cables. 
Call or write for information and for our new catalog. 

The Company with a lot of Connections 

ds 
CC Data Set Cable Company, Inc. 
722 Danbury Road - P.O. Box 622 
Ridgefield, Connecticut 06877 
(203)438-9684 

3660 Polaris Avenue. #21 
Las Vegas. Nevada 891 03 
(702)873-2133 
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PROJECT LEADERS S3SK 
Banking, insurance, fi~ancial service. 

SYSTEMS CONSULTANTS S30K 
Finance or marketing systems background in high 
activity environment. ' ' 

SENIOR SYSTEMS ANALYST S30K 
Systems Design from. A to Z. 

If you are interested in talking with us about your next 
career move, give us a call at 215-563-0701 or send us 
your resume in complete confidence to the address 
below-all responses wi~l be answered. 

Cole, Warren" Long, Inc~ 
Management Consultants-The Search Division 

, , 2 Penn Center, Suite 1020 
Philad~lphhl, pA 191~2 ' 

CIRCLE 241 ON READER CARD 



maintain data relationships, handle in­
quiries, and enforce privacy and security. 
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The Projectmanager' brochure 
opens with a block diagram of 'the vital 
steps in project management." A two­
page diagram shows where data enter the 
system (from the shop floor, dp depart­
ment, project planner, and others) and, 
other departments (personnel, account­
ing, etc.) that can use Projectmanager's 
reports. 

FOR DATA CIRCLE 391 ON READER CARD 

Testmanager ("a program tonic") 
is described against the background sce­
nario of "Programming sickness ... the 
deadly virus of edp." The symptoms of the 
malaise, treatment with suitable doses of 
Testmanager, and the prognosis are cov­
ered. MSP INC., Lexington, Mass. 
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COURSES 
COMMUNICATIONS 
"The bread always falls jelly-side down," 
is the first quote of Charley Murphy (a 
distant kin of the Murphy's Law clan) in 
this vendor's case study of how it helped 
Charley solve his data communications 
problems. "The more important and visi­
ble the 'system, the more noise it makes 
going down," the vendor notes, while 

Charley concurs, "If you mess with a 
thing long enough, it'll break." Charley 
started his communications efforts with a 
few lines and a black box, but as his sys­
tem's communications needs grew, he saw 
increasing overhead degrading system 
performance. While the booklet doesn't 
go into nuts-and-bolts details, it does ex­
plain how the company offered Charley a 
choice of communications processors. For 
readers seeking more detailed informa­
tion, the vendor includes a postage-paid 
postcard offering specific information on 
front-ends, networks, remote concentra­
tors, and message switching. COMPUTER 

COMMUNICATIONS, INC., Torrance, Calif. 
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BUBBLE MEMORY 
If you need to know about magnetic bub­
ble memories, this booklet may be a good 
starting point. For those seeking to hold 
their own in cocktail party conversations 
in Silicon Valley, the booklet's introduc­
tion should provide enough background 
and vocabulary to keep you in the discus­
sion. The introductory section covers a lit­
tle history, a description of the functional 
operation of a bubble memory, interfac­
ing information, and a short section on the 
advantages of bubble memories. Readers 
seeking more detailed information are 
provided with spec sheets for the vendor's 
TIB0203 bubble memory chip and related 

COIIPIfCARPEFTM 
Pat. Pend. 

High Performance Anti-Static Carpeting 

COMPU-CARPET permanently anti-static carpets and 
COMPU-MATSTM • Eliminate'static problems in com­
puter and terminal areas • Protect sensitive electronic 
equipment • Meet IBM recommendations. Provide 
comfort and acoustical advantages of high quality 
carpeting'· Carry a 5-Year wear and static warranty. --

support circuits. TEXAS INSTRUMENTS, 

INC., Dallas, Texas. 
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CCD COURSE 
Charge-Coupled Devices: Operation and 
Application will be presented June 18-22 
in Wakefield, Massachusetts. The in­
structors will be Mr. William C. Bradley 
of Itek Corp., Dr. Barry T. French of 
Rockwell- International, Mr. Doug 
MacFall and Dr. Jay Sage of Raytheon 
Co., Dr. Charles R. Hughes of Texas In­
struments, Dr. Lewis M. Terman of IBM 

Corp., and Dr. Thomas A. Zimmerman of 
TRW Defense & Space Systems Group. 
Tuition is $495. June 21 Dr. Barry T. 
French will present a workshop on high 
speed CCD'S, for which the tuition is $125. 
Contact the Institute for Advanced Pro­
fessional Studies, One Gateway Center, 
Newton, MA 02158 (617) 964-1412. 

THE CORPORATION AND THE 
ECONOMY AS SYSTEMS 
A seminer entitled Corporate and Eco­
nomic Policy: The System Dynamic Ap­
proach will be offered at MIT June 11-22. 
The program is said to present a new way 
of thinking about the corporation and the 
economy, "such that the manager is bet­
ter able to anticipate the impact of poli­
cies, understand long-term consequences, 

a back-up 
computer facUity? 

There's always the chance something 
or someone can "get to" your 
computer and put it out of business. 
F7ire, flood, explosion, act of nature, 
disgruntled employee. 
How long could your company stay 
in business without its computer 
resources? A month? A week? A day? 
At all? 
You may qualify for limited mem­
bership in a national network of 
Recovery Operation Centers, all 
equipped with supporting utilities 
and data communication systems to 
suit its members' needs. 
Let us hear from you. We're the 
leading management consultant in 
computer security, the proven name, 
advancing the state of the art 
through our work with 400 m'ajor 
corporations. 

'fl'B:"Hf/CA/ Dept. D 
23 Southwest Industrial Park 

Westwood, MA 02090 
(617) 326-7611 

e=ups= Data Processing Security 
UlrPRODUCIB,ING. 

, THE STATIC CONTROL PEOPLE 

CIRCLE 221 ON READER CARD 

- -- ----- INCORPORATED 
Dallas/Fort Worth: 235 N. E. Loop 820 
Hurst, Texas 76053 ,(817) 589-2244 

Regional Offices: Atlanta - Chicago - Los A ngeles -New York 
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and identify important policy leverage 
points." The program includes afternoon 
workshops in creating and using comput­
er models in the DYNAMO simulation lan­
guage. Contact Director of the Summer 
Session, Room EI9-356, MIT, Cam­
bridge, MA 02139 (617) 253-2101. 

MANUFACTURING 
A course entitled Computers in Manufac­
turing is being offered June 27-29 in Chi­
cago. Fee: $330 (a team rate is offered). 
Contact AIlE Seminars, Dept. DTM, P.O. 
Box 3727, Santa Monica, CA 90403 (213) 
450-0500. 

SOFTWARE 
Information Technology, Inc. is offering a 
series of seminars on software subjects. 
June 18-20 in Chicago and July 16-18 in 
Washington, D.C., Software Engineering 
will be taught by Lazlo A. Belady, C.V. 
Ramamoorthy, and Raymond T. Yeh. 
Validation Techniques and Tools, taught 
by Leon G. Stucki, and' Performance 
Modeling, taught by Mani K. Chandy, 
are both being offered June 21-22 in Chi­
cago. Data Base Management will be of­
fered in Washington, D.C., July 16-18. 
And July 19-20 in Washington, D.C., 
both Project Management, taught by 
Donald E Reifer, and Structured Pro­
gramming, taught by Victor R. Basili, 

will be offered. Fees: $595 for 3-day semi­
nars, $425 for 2-day seminars. Contact 
Information Technology, Inc., P.O. Box 
10129, AustinTX 78766 (512) 345-5434. 

CRYPTOGRAPHY 
An intensive course on computer cryptog­
raphy will be presented June 4-5 at the 
Massachusetts Institute of Technology. 
The course will focus on the Data Encryp­
tion Standard and the MIT public-key al­
gorithm. Cryptographic techniques for 
securing communications will be empha­
sized. Other aspects of cryptography to be 
covered include message authentication, 

PERIODICALS 
TECHNOLOGY NEWSLETTER 
A new monthly newsletter, Computer and 
Data Processor Technology is being of­
fered by Hobbs Associates, Inc. The sub­
ject of the newsletter is "the really signifi­
cant developments in the computer field, 
incuding related semiconductor technolo­
gies." Charles Hobbs, president of Hobbs 
Associates, says, "The publication brings 
experienced judgment to bear in evaluat­
ing information gathered from hundreds 
of personal interviews with technologists 
and users each year, dozens of publica­
tions per month, and many conferences 
and meetings each year." Recent subjects 

digitial signatures, hardware standards, 
and communications protocols. Contact 
Seminar Office, MIT, Center for Ad­
vanced Engineering Study, Cambridge, 
MA 02139 (617) 253-7406. 

DP SECURITY 
Data Processing, Security, Inc., is spon­
soring a seminar June 18-20 in Dallas. 
Among the topics to be addressed are con­
tingency. planning, risk analysis, and dp 
auditing. Fee: $425. Contact Director of 
Seminars, Data Processing Security, Inc., 
235 N.E. Loop 820, Hurst, TX 76053 
(817) 589-2244. 

addressed include an evaluation of bubble 
and CCD memories, including applica­
tions and trends; fiber opitics; displays 
and terminals, posing the question: will 
crt's continue to fend off flat panels? is 
COM' finally being ·integrated into the 
computer mainstream? and mass storage 
-is 10Hi bits a realistic goal? 

Annual subscriptions to the news­
letter are $85 in North America; add $15 
per year for overseas subscriptions. Single 
copies are $10 (back issues are available). 
Contact Hobbs Associates, Inc., Box 686, 
Corona Del Mar, CA 92625 (714) 546-
0961. 0 

Reaching for higher 
technology is our goal 
at MITRE. 

SOFTWARE TRANSFERABILITY. Analysis of 
automated techniques for software conversion. 

SYSTEM PLANNING. 1985 computer application in the 
WorldWide Military Command and Control System 
(WWMCCS). 

The MITRE Corporation is a not-for-profit systems 
engineering organization with stable, continuing 
sponsorship and daily state-of-the-art challenges. 
At MITRE, the leading edge of computer technology is 
applied to the needs of major Federal government 
agencies. In a research and development environment 
where over two-thirds of the staff have advanced degrees, 
we focus on the practical problems of transfering 
technology to government operational environments. 
MITRE's current work in the Computer Sciences field 
includes the following: 

PACKET SWITCHING NETWORKS. Performance 
analysis and modeling; performance evaluation 
experiments; protocol design and evaluation; design of 
secure multi-microprocessor packet switches. 

LOCAL COAXIAL CABLE NETWORKS. Design and 
implementation of protocols; interconnection of local 
networks to packet switching networks; implementation of 
virtual terminal protocols; security for local networks. 

COMPUTER SECURITY. Security 
kernels; formal specification and 
program verification; network security. 

KNOWLEDGE BASED SYSTEMS. 
Application of knowledge based 
systems to military planning. 

DISTRIBUTED PROCESSING. Development of 
methodology for determining extent of distribution' 
identification of critical parameters; development of 
simulation model. 

REAL TIME SYSTEMS. Large scale distributed system 
development; distributed operating systems; computer 
architectures for signal processing. 
Positions in these areas of involvement require an MS 
or PhD in Computer Science, EE, or related field, or 
experience in any of these areas or in systems 
software development. You'll find highly competitive 
salaries and benefits at MITRE. We are located in a 
pleasant Northern Virginia suburb of Washington, D.C. 

We will be holding interviews during 
the National Computer Conference 
June 4·7 at the Sheraton City Squire, 
N.Y., N.Y. Call M. Mason (212) 581·3319 
during these dates 

or send your resume, including salary 
history, to M.L Mason, The MITRE 
Corporation, 1820 Dolley Madison 
Blvd., McLean, VA 22102. For additional 
information, call collect (703) 827-6062. 
Equal Opportunity Employer M/F. 

CORPORATION 

Washington Center 
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SOFTWARE SERVICES 

STRUCTURED PRECOMPILERS 
Our preprocessors are the answer to struc­
tured and goal directed programming prob­
lems in COBOL and FORTRAN. SCOBOL and 
SFORTRAN extend COBOL and FORTRAN 
control structures with while-do-enddo, fully 
nestable if-then-else-endif, select case-end­
case, and 5 others. The preprocessors, written 
in COBOL and FORTRAN, translate the ex­
tended languages into semantically equivalent 
standard COBOL or FORTRAN. Each system in­
cludes a formatter, Which indents programs to 
reflect their structure and performs other edit­
ing functions, and a cross-reference program. 
The systems are supplied in source form­
SCOBOL/ ANS COBOL or SFORTRAN/ ANS FOR­
TRAN. They are currently being used for pro­
duction programming on IBM, DEC, Burroughs, 
CDC, Univac, I nterdata, Hewlett-Packard, 
Honeywell, Texas Instruments, and Data Gen­
eral computers. 

Software Consulting Services 
901 Whittier Drive 

Allentown, PA 18103 
(215) 797-9690 
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lolasll 
Commercial PDP-11 RSTS/E Systems 

The Tr~mscomm On-Line Accounting 
System - Providing comprehensive large­
scale applications for Order Processing, 
Inventory Management, and General 
Accounting. 

"The Cadillac of DEC turnkey systems." 
From the world's first commercial RSTS/E 
timesharing center. 

"!E!.?S;·",',,·I 
Systems for the company looking for the 
very best in value and performance. 

TRANSCOMM DATA SYSTEMS 
1384 Old Freeport Road, 

Pittsburgh, PA 15238 • (412) 963-6770 
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NEW LIFE 
FOR 
1401 PROGRAMS 

BUSINESS SOFTWARE 
If you need business reports with fan­
cy frills you have the wrong company. 
We don't put these in our software or 
our ads. Both cost *** YOU *** money. 
But if you need solid, down-to-earth 
software for your North Star, IMSAI, 
Oynabyte, Vector MZ or other low cost 
data processing system written in 
CBASIC or Microsoft BASIC including 
GL, AR, AP, Inventory, Payroll, Mailing 
List and Fixed Asset Accounting plus 
the printing of many Federal Tax Forms 
then you *** DO *** have the right 
company. 
Give us a try-we know you'll be glad 
you did. 
We honor BankAmericard, Visa and 
Mastercharge 

Aaron Associates Inc. 
102 Avenida de la Estrella, Suite 208 

San Clemente, CA 92672 
(714) 492 7633 
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SERIES/1 
Customized Programming 

U 
project management systems 
general business applications 

event driven executive 
computer graphics 

U 
~ Raymond G. Lorber, 

. Incorporated 
Systems & Programming Design 

4850 Bank of America Center 
San Francisco, CA 94104 

(415) 434-2607 
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CS-TRAN converts your 1401 object programs to COBOL for the main­
frame or mini of your choice. 

CS-TRAN is the only translator that accepts your object programs, 
patches and all, yet allows you to include actual COBOL paragraph 
names and record definitions. 

If you'd like more details about new life for your 1401 programs just call or 
write Russ Sandberg. 

C-S Computer Systems Inc. 
90 John Street. New York. NY 10038·212-349-3535 
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SOFTWARE SERVICES 

CYBORG 
PAYROLL SYSTEM 

The CYBORG PAYROLL/PERSONNEL SYSTEM 
handles multiple companies with hundreds of 
separate earnings and deductions. The ex­
pandable data base design allows each user 
to add, edit and report on as many new fields 
as required without any reprogramming. 
CYBORG provides a complete payroll system 
with all states, city and county taxes and 
compi"ete audit and accounting reports. 
CYBORG has automatic check, reconciliation, 
historical reporting, labor reports, including 
budget to actual comparisons with dollar and 
variance differences. The CYBORG REPORT 
LANGUAGE allows for the creation of special 
reports or output files (card tape or disk) to 
meet your unique requirements without re­
programming. The system is written entirely 
in ANS COBOL and will operate efficiently on 
IBM, Honeywe11, Univac and DEC computers. 

(l)'~()~g S>,st~ms 
2 N. Riverside Plaza, Suite 2225 

Chicago, 111.60606, (312) 454-1865 
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A software package 
doesn't have to be 

expensive to be 
good. 

Quality packages compatible with any 
ANS COBOL compiler. We set our 
standards high and our prices low. 

PAYROLL/PERSONNEL 
ACCOUNTS PAYABLE 

GENERAL LEDGER 
TAXBREAK/TAXCOST 
(Payroll Tax Calculation Modules) 

Call us: (415) 444-5954 

ARGONAUT~ 
Argonaut Information Systems, Inc. 

383 Grand Ave .• Suite 6 
Oakland. CA 94610 '.f ... 

Member Software Industry Assoc. ~ 
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VSAM LOAO DLl/IMS VSAM UPDATE 
INTERNAL SORT - QUIKSORT 

C C Report Writer· Database Utility 
F F Intelligent Utility • Mini-language .' ... o 0 Increase Programmer Productivity ',' 
II 62 Reduce Turnaround Time 

THE PERFORMANCE EXPANDER 
In use by over 500 companies. Five 

years on "Datapro Honor Roll." 
ICP Million Dollar Software Club. 

Call Mac.or Bob. (513) 435-9514, send your 
card with this ad, or write for more details. 
VSAM RANDOM VSAM SEQNTL 

ISAM OTHER DATA BASES DBOMP 
SYSTEM SUPPORT SOFTWARE, INC. 

5230 Springboro Pike. Dayton, Ohio 45439 
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(on.lider (incom 
fot 
.: Data Base Management 

Systems 

• On-Line Control Systems 

• Query and Retrieval Systems 

• Application Software Pack­
ages 

• Total Information Systems ™ 
TIS™ 

1~.Cincom JYJtemJ, Inc. 
• 2300 Montana Avftnuft 

••
<incinnati, Ohio 45211 
513662-2300 
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A A",,,,·,,,,,,,,> 

l T~~sP~~E~~:fsgfr J 
• FOR MVT and SVS 

. ENVIRONMENTS 
• INCREASES THROUGH-PUT BY 

10% TO 40% 
• IMPROVES TURNAROUND TO USERS 
• REDUCES OVERHEAD CPU CYCLES 

BY 5% TO 20% 
• EXTENDS LIFE AND UTILITY OF 

EXISTING HARDWARE 
• NO JCL CONVERSION OR 

MODIFICATION 
• EASILY AND QUICKLY INSTALLED 
• OVER 10,000,000 HOURS OF 

OPERATION IN OVER 150 SITES 
• TECHNICAL DETAILS UPON 

REQUEST 

ALLEN SERVICES CORPORATION 
212 WEST NATIONAL RD. 
VANDALIA, OHIO 45377 
(513) 890-1200 

CIRCLE 290 ON READER CARD 

How do you get Project information 
to the top? 

PA ( II Project plans and status often 
have a difficult time getting 
from front line rna nagement 

up through the chain of command in a timely, con­
sistent manner. Now there is a way not to leave that 
information hanging in mid-air. 

PAC II is an automated project management system 
for planning, budgeting, and monitoring virtually any 
work effort. 
Easily installed and used, PAC II is equally applica­
ble in research, engineering, construction, marketing, 
financial and data processing departments. 
International System's projeCt management systems 
are serving hundreds of clients world-wide. . 
For more details about PAC II contact: . JfIr 

890 Valley Forge Plaza, King of Prussia, Pa. 19406 GJIlteIIlatioIlal >.....:. •• '''''''--~ 
(215) 265-1550 8ystem$GJIlc. 
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DATA GENERAL OEM 
BUSINESS BASIC 

SOFTWARE 

• Pre-Post Billing 
• Order Entry 
• Back Order Control 
• Inventory Management 
• Sales Analysis 
• Open Item AIR 
• Accounts Payable 
• General Ledger IFinancial 

Reports 
• Payroll 

llitllljJ!km' 
244 Main Street - Reading, MA 01867 

617-942-0220 
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PL/I TO COBOL 
Oataware's Software Translator 
automatically converts from IBM PLl1 
to ANS COBOL (DOS or OS), The 
Transl.ator is. capable of handling IBM 
as or DOS (48 or 60 character set) 
source progra~s as input. 

For more information on this translator 
or the others listed below, please write 
or call today, 

• EASYCODERITRAN to COBOL 
• BALI ALC to COBOL 
• AUTOCODER (?~70) to COBOL 
• COBOL to COBOL 

iI 2565 Elmwood Avenue . B Dat:aWare,lnC. 
BuffalO, New York 14217 
Phone: (716t 876-8722 
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Data book~et on sPB.cializetl 
software Information 
systems covering: 
'*SENERAl80RWARE 
*DATABASE SOITWARE 
*MICRUBMINI SOITWARE 
A. P. Publications Ltd 
322 ST. JOHN STREET • LONDON, E.e.1 
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SHARED DASD 
INSTALLATIONS 

. ". If you' have SHARED DASD., ~;our data can' 
be lost or dama'ged' due to simultan'eous 
access by shfHing 'systems, . 

• If you are using device RESERVE to 
prevent simultaneous access, you have 
significant performance degradation. 

YOU NEED 
SHARED DATA SET INTEGRITY 

\f,--? •. 
&-6 

EstablIShed 
Ig70' 

li,li. 

DUQUESnE 
SYSTEmS,nC 
1511 Park Building 
355 'Fifth Avenue 
Pittsburgh, Pa. 15222 
(412) 281-9055 
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AUTOCODER I SPS .. to COBOL' . 
Oataware's software translator­
automatically converts a high percentage 
of SPS/1400 Autocoder source code to 
ANS COBOL (DOS or OS). 

The Translator converts from: 

• IBM 1401' } can be mixed 
. . . in a single 

• IB,M 1401 S~~ source program. 

• IBM 1440· • IBM 1410 

• IB~ 701Q 
For more information on this translator, 
please write or call today. 

EDP Managers ... 
You need OeM 
You've' tried solvin'g your. perfo~mance problems 
witIJ hardware monitors, sampling software' . 
monitors, unsatisfactory billing systems, SMF=' and 
AMF InadequaCies, simulators,.. .. . . 

N~w, try something that works I OeM. 

oeM Is the only complete system that precisely 
monitors.!ill h;lrdware and softw~re processes, 
accurately bills all operations and Improves 
performance, . ~ on a full-time ba;srs:--

Let us show you how OeM has meant control, 
efficiency. confidence an~ dollars to our . 
customers. . . 

Fill in .nd mail the 
coupon 01 c.lI: 

DUQUESnE 
SYSTEmS inC 
1511 Park Building 
355 Fmh Avenue 

r-------------------
I I'm r.ldy 10 try lom.thlnll thlt workll P ..... 

provld. more Inlormltlon aboul OeM. 
OMVS OSVS OVS1 C1MVT OMFT 

Org.niz.lion ________ _ 

· ...... _____ T.I.~one __ 

~~t;r~::,~.:a~515222 City· ____ SI.t. ___ ZiP __ 
'--_---_L- _________ ________ _ 
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. Dataware Software Translators 

~PG ·toCO~O[ 
Converts, RPG and RPG II programs to. 
the industry standard ANS COBOL (DOS 
or OS). The translator achieves an 
extremely high percentage qt' automatic 
conversion (approaching· 100%) of the 
source code. 

RPG to PL/l 
Converts RPG and RPG II programs to 
an optimized Pl/1 (.DOS or OS). The 
-translator achieves an extremely high 
percentage of automatic conversion' (ap­
proaching 100%) of the source code. 

For more information on these and our 
other translators, writ~ or call today. 

B Dat:aware, Inc. 
2565 Elm'wood Avenue . ~.' Buffalo, New YOrk. 14217 ~ Phone: (716) '~76-8722 B Dataware,lnC. 

. 2565 'Elmwood Avenue . ~. BUff .. a~o; Ne .. w York .142.17 . ~ Phone: (716). 876-8722 

FORTRAN' USERS 
I " \' '.. ' . ' . ' ,. J. • . ,~ " , ••• 

You need Verifiable 
IFTRAN! 

Circle 282 on the 
Reader Service Card 

You need convincing! 
Circle 280 on the 

Reader Service Card 

You need IFTRAN! 

Circle 281 on the 
Reader Service Card 

We have been using IFTRAN and Verifiable IFTRAN for 
, the p~st 5 years! 

Now you can provide the following benefits to your 
FORTRAN Projects: 

• readability 
• uniformity 
• reliability 
• maintainability 
• productivity 

• manageability 
Please call or write 
Bill DeHaan at 
(201) 625:0049 
if your needs are immediate, 

The Software Workshop 

GENERAL" 
RES EAR C H n CORPORATION 
5383 HOLLISTER AVENUE .' PHONE (805) 964·7724 
P.O. BOX 6770. SANTA BARBARA, CALIFORNIA 93111 
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SOFTWARE SERVICES 

FINANCIAL MODELING 
FOR DEC PDP11 USERS 

Your PDP11 can do much more than general 
accounting work. 
FINAR adds a simulation capability to your 
management information' and lets managers 
build, their own conversational models for all 
kinds of planning: budgets, forecasts" cash 
flows. project evaluation,' consolidations, etc. 

FINAR 
the Financial Analysis 

and· Reporti ng Language. 

-FINAR SYSTEMS 
132 Nassau Street; #212 

" New York, NY 10038 
(212) 222-2784 ' 

London: (01) 467-1144 
Sydney: (02) 411-2460. 
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OMSI PASCA(M 

PDP-11 and LSI-11 
Fast • Emclent • Supported 

A full standard compiler for 
RT-l1, RSX-l1M/D, and RSTS/E.' 
Features embedded aSsembler 
code,F()RT~jnterrace,ove~ 

lays, direct memory access, and 
interactive symbolic debugger. 
In use since 1975 - 306 users. 

(Q)[J@@@[ft) . 
~ ~cf1r, minic~mputer 
~@ULS~@[J@ inc .. 

2340 SW Canyon Road Portland, Oregon 97201 
(503) 226-7760 TWX 910-464-4779 

PDp, LSI·ll, RT·ll, RSX·ll, and RSTS are trademarks of 
Digital Equipmenl Corporal ion, Mayna~d, Massachusetts 
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EDP PERFORMANCE REVIEW 

.".." ........ W'Wt' .. 
~ ........... ,...... 
;:..~~£:...;-.:.=g?=-:.~~~ 
=~~=::f~ooE?;::.=~ 

A monthly 
report Of"! 
performance 
evaluation and 
improvement 

• Tutorials 
• Experiences 
• Products 
• literature 
• ConfEnences 

12 'Monthly Issues -$48. per year 

Indudes the annual survey of 
performance-related software 
packages. plus a comprehensive 
bibliography of CPE literature. 
Write for a free sa,mple issue. 

I ~.d'"""I1I1::5J) I APPLIED COMPUTER RESEARCH 
~~~ P;O, BOX 92BO, Phoenix. AZ B606B 
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DEC PDP-11 
APPLICATIONS 

Accounts Receivable 
Accounts Payable 

General Ledger ' 
Payroll 

Financial Planning 
Order Processing 
Inventory Control 
Job Shop Control 

Tape Library System 
Computer Time Accounting 

INTERACTIVE MANAGEMENT SYSTEMS, INC. 
375 Concord Ave., Belmonf, MA 02178 (617) 489-3550 • m s, THE RSTS/E APPLICATIONS 
I'S _P_E_CI_AL_IS_T_S _____ -' 
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SRCCOMPR IBM UTILITY 
• Compares source programs, JCL and 

card data. 
• Detects inserted or deleted lines and 

continues comparing. 
• Shows what changes have been made 

on a line by showing the old version 
and the new version: 

• Can bypass sequencing columns and 
comment cards. ' 

Remember ••• 
- IBM utilities fail on inserted or deleted 

lines. 
- Panvalet or Librarian change­

date-stamps do not show what 
changes have been made. -­
. OS and DOS versions for $500. 

perpetual lease. 

HARLAN S. HERSEY, INC. 
106 Quaker Drive, 

West Warwick, RI 02893 
(401) 822-0176 
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SPlfBSIIRT/ " 
RS'X-11M/D • lAS 

• UP TO 15 KEYS" 
• INTEGER, REAL, ASCII, EBCDIC, RAD50 
• ALL FCS FILE TYPES 
• $f)OO/YRRENT -FULLY WARRANTED 
• FORTRAN-CALLABLE OPTION 
• 1-MO. TRIAL COPY-$50 (MAG TAPE) 

i 
PENNINGTON 

SYSTEMS 

INCORPORATED 

65 SOl'TH MAIN STREET 

PENNINGTON, N.J. 08534 

(609) 737·2727 • CABLE: PSIUSA 
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Business 
Application 
Packages 

in DIBOL~ COBOL, and BASIC 
for DEC~ Data ~eneral and Wang 

-Order Entry with Inventory Control 
-Accounts Receivable with Sales Analysis 

-Accounts Payable -Payroll 
-General Ledger 

Multiple use licenses available for 
OEM'S and Software Houses. In­
quire for more information. 

Mini·Computer Business Applications, Inc. 
4929 Wilshire Blvd;, 9th Floor, O,ept. DMM 
. Los Angeles, CA90910 (213) 936·7:131 

DIBOL'" and DEC'" are registered 
trademarks of Digital Equipment Corp. 
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SUPER RT·11 
SOFTWARE 

- Low-cost WORD PROCESSING 
software 

- Data Entry and RJE; custom systems 
- COMMUNICATIONS - Bisync and 

Timesharing for DEC LSI-11 and 
PDT series 

- EZEDIT ~ advanced screen editor 
- EZMAIL - direct mailing label system 
- DEC RT-11 Starter Kit and special 

update service 

All our products are guaranteed and 
reasonably. priced; Do something for 
yourself and your company call us 
at(714) 549-4832. 

Unique Automation Products 
17922 Sky Park Circle - Suite L 

'. (formerly Computer Solutions) 

~ 
Irvine, California 92714 

"making good things happen thru 
imagination and craftsmanship" 

CIRCLE 301 ON READER CARD 

Tabcard Holders 
For 80 col. - 51 col. - System 3 (96 col.) 

RACKS • TRAYS • ACCESSORIES 

···:o···········~· . t .. ~. ti .--
___ t :; . 

1>1,' . . '0 <01. "<oJ.. :.i..... . 

. -'" 51 col. . 80 col. 

Racks made with ar!y" 
holder in any ·design 
or size. • 

Vinyl envelopes 
available with adhe· 
sive back or mag­
nets. Special sizes 

BEEMAK PLASTICS 
7424 Santa Monica Blvd. 

Los Angeles, Cal. 90046, (213) 876·1770 
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PDP~11 
Use~ 

TSXTM (Time Sharing Expand­
ed) transforms RT-11 into a full 
multi-terminal, multi-program­
ming operating system. 

DBl (Data Business Language) 
is a DIBOL@-11 compatible com­
piler for RT-11 and TSX. 

RTSORT is a super fast sort 
for RT-11 and TSX. 

For more information contact: 
Mini-Computer Business Applications, Inc. 
4929 Wilshire Blvd., 9th Floor, Dept. DMM 
L~s Angeles, CA 90010 (213) 936·7131 

PDP- and DIBOL- are registered 
trademarkS of Digital Equipment Corp. 
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All yo~ IBM 370-360& 303X users: 

Meet elMS, a powerful 
job. accounting / system 
performance package 
you c~n a,fford. 

CIMS features comph~techarge-b~~k . 
system, zero-based bu~geting, eXternal 
charges, cost control,'budgetprepara­
tion,'and much more. . 

Hundreds-of satisfied users. 
Rent your CIMS for only S110/month 

or buy at low cost. 
Call or write BMS today for details of 

our no-cost~ no-obligation, 30-daytrial. 

I BMS COMPUTER INC. 
• P.O. Box 3086 . 

'aQ Walnut Creek; CA 94598 
• (415) 938-262.0 . 
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MOVE 'ytlE GOODS. 

~ 
... ,. 

. ~'/ : ···.··:;l· . 

USE THE DATAMATION 
MARKETPLACE 

ADVERTISING' SECTION. 
CALL FRANCIE: (203)'661-5400 
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DP MARKETPLACE 

1124 N. GILBERT lONE ::~~EfM,CA 
- . PHON~ 

Software Corp. (714)991·9460 
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BROKER IN 

DEC SYSTEMS 

& COMPONENTS 

C.D. SMITH & 
ASSOCIATES, INC. 

730' N. 'Post Oak Road, 
.#.3~1 

Houston,- TX 77024 
.713-686-9405 
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IBM~g~~ 
4'I5HzPolNer 

REDUCES SITE PREPARATION TIME & COST 

L1GHT"':EIGHT-COMPACT -LOW NOISE 58 dba . 

FOR COMPUTER ROOM INSTALLATIONS. 

PROVEN RELIABILITY 100,000 HRS. M.T.B.F. 

HIGH EFFICIENCY 

OVER 1500 WORLD WIDE INSTALLATIONS 

COMPUTER MANUFACTURER APPROVED 

DELIVERY FROM STOCK 

t<l' CONTROL Sil Nt SYSTEMS, INC. 
R () 4. '.lox 114 C. South pt.nkRo.d. Middletown. New YO;k )0940 
19141355·6121 - 355-6221 Telex NO.1 J - 7428 
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BUY, SELL, LEASE 

• TERMINALS • 
DEC • CENTRONICS 
LA180 LA36 6300 703 779' 
LA120 VT100 6600 761 781 
LA34 VT52 702 
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PERSONAL COMPUTING 

Are You Getting The Most Out 
Of Your Computer? 

Chances are you're not If you don't read Creative 
Computing magazine. ' 

Monthly we show you pragmatic, well.<focu­
mented programs with complete listings for 
data base systems, word processing, commu­
nications, simulations, Investment analysis 
and more. 

'Plus - In depth, probing evaluations of per­
sonal, and small business systems in 
every issue . 

• And - Regular features like columns on the 
TRS-BO, Apple, and PET. Book reviews. 
Programming techniques. Short pro­
grams. Games. Fiction and foolishness 
too. ' 

Subscribe today. 12 Issues only $15.00. Send 
order and payment to Creative Computing, 
Attn: Kim. ' 
Save time I Phone bankcard orders toll-free to: 

800-631-8112 
(In NJ call 201-540-0445) 

GP6athl6 GOmpiltiuQ 
P:O, Box 789-M.Morristown. NJ 07960 
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JOB MARK PLACE 

EDP 
SPECIALISTS 
$111·$~Q,OOO· 

SENIOR SOFTWARE ENGINEER to $30K. 
Design mini·micro software for communi· 
cations equipment. Switching, network 
applications' and control software. Can 
Dan Meagher, E. P. REARDON' ASSOC., 
888 Washington St., Dedham, MA 02026 
(617/329-2660). 

DIAGNOSTiC' PROGRAMMERS, $18-$25K. 
Hardware design exp and programming 
knowledge necessary. Assembly language 
preferred. Fast growing commercial elec­
tronic co located near Boston. Call Dan· 
Meagher, E. P. REARDON ASSOC., 888 
Washington St.; Dedham, MA 02026 (617/ 
329-2660). 

all positions listed are tee-paid 
NATIONAL 
PERSONNEL 
CONSULTANTS 
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"QUO VA DIS," EDP 
SALES EXECUTIVE? 

Ready for a New Direction in 
Your Successful Sales Career? 

You may be interested in joining an established 
firm that uses your present selling skills to t~e very 
maximum AND offers every potential for unlimit­
ed earnings within a dynamic ma'rket serving top 
executives in the Southwest. ' 
Our real estate'development organization is looking 
for mature, self-starters who have proven track 
records in direct sales and marketing manage­
ment. ' 
Our most successful producers previously sold elec­
tronic data processing machines or related office 
equipment. If you believe your personal marketing 
capabilities exceed your present employment, we'd 

. like to talk with you. 
Please send us a concise resume and your past earn­
il1gs record today. Should you qualify, it could be 
the most important decision of your new career! 

President 
Dallas DMsion 
P.O. Box 57016 

Dallas, Texas 75107 

PROGRAMMERS 
ENGINE~RS 

with systems programming/software 
devexp IBM OS systems or ,minicom­
puter assembly language sought by 
quality 'energy, mfg, systems & con­
sulting cos. Software,hardware& real 
Wne applications oPptys. $18-29,000 
SW, SE,'W &,NE. , 
Other' clients seek business applica­
tions analysts & programmers with fi­
nancial,mfg, or energy co applications 
exp Cobol, PL1, RPG, assembly $18-
28,000 SW'& SE.' " 
ConfideJ:ltial . contacts controlled by 
you. Re.sume to'J. l,\ Gresham, BChE, 
MBA ,will c'ontact you at home' first. 
Est. 1966, m'embers AIChE. Fees paid. 
(713) 622-1370.' , 

Systemation Consultants, hie. 
. " employment service ' 

1410 Post Oak Tower Houston •. Texas 77056 
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Executive and Data Processing 
Placement Center 

2401 NW39th' - SUite 200 
Oklahoma .City .' . 405·525-8833 

You can keep abreast of our f~st clianging mar· NAME. ..... - .............. ' ........ . 
~~~il~~leri~~~Vii~g d~tU; P~~~~~~in~ee! It gives all ADDRESS ..• ' .. , .................... . 

to 
Fill out coupon and mail ....... ' .... - . . . . . . . . . . ZIP . . . . . . . . . 

EDP Search. P.O. Box 12566 PHONE ... .'. (. : ... ) .. - ............. . 
Okla. 7 TITLE ............................. '. 

, CIRCLE 313 ON READER CARD, 

. NATIONWIDE' 
CAREER OPPORTUNITIES 

CALL TOLL FREE 
800-426-0342 

A position that meets your objectives . . . location, advancement, more money, 
new experience, increased responsibility, growth potential, challenges, etc: Our 
client comp!3i1i'es need EDP profession~ls at allievel~. 

SALARI~S RANGE F~OM' $18,000'- $45,000 
HARDWARE/SOFTWARE ANALYSTS PROJECT MANAGERS/LEADERS 
SENIOR· SYSTEMS ANALYSTS PROGRAMMER/ANALYSTS 
APPLICATION PROGRAMMERS SCIENTIFIC PROGRAMMERS 
T.P. SPECIALISTS E D,P AUDITORS 
MINI PROGRAMMERS SYSTEMS PROGRAMMERS 

No fees or contracts. Our client companies pay all expenses. The above represents 
a sample of the hundreds of jobs available nationally. For more information: 
Call Bill Isgrig t611 free at 800-426-0342 or send :resume to him. at: 

, . PA~KER PAGE ASSOCIATES 
P.o. Box 12308 

Seattle; WA 98111 
Offices in Wash. D.C .• Atlanta and Portland. 
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DIRECTOR OF CLINICAL 
LABORATORY COMPUTER SERVICES 

Physician, experienced In computer applica­
tions In clinical laboratories and board eligible 
or certified In clinical pathology, to direct Com­
puter Services and Central Processing Labora­
tory for Hospital Laboratories and Pathology at 
a medical school teaching hospital. Responsi­
ble for computer application and development 
using laboratory based computers interfaced 
with hospital computer system. An academic 
appointment In pathology will be made at the 
assistant or associate professor level, depend­
Ing on training and experience. Opportunities 
for teaching and research. Large computer 
centers also available on the University campus 
and In adjacent Research Triangle Park. Send 
application with curriculum vitae and request 
three letters of reference to be sent to: William 
W. McLendon, M.D., Chairman, Department of 
Hospital Laboratories, North Carolina Memorial 
Hospital, University of North Carolina, Chapel 
Hili, NC 27514. Position is available January 1, 
1980 and applications should be received by 
July 1, 1979. The UNC/NCMH is an equal 
opportunities/affirmative action employer. 
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EDPJOB SEEKERS: 
COMETOA 

"STATE-OF-THE-ART" 
AGENT! 

The EDP job market is booming. 
How does the EDP pro keep up with 

the pace? Who's offering the best 
technology, the best salary, and the 

best growth opportunity? At 
Logical Options we believe that state­

of-the-art jobs deserve state-of­
the-art job placement. We're experts 

in facilitating your move into 
exactly the EDP career you want. To 

accelerate your pace, your logical 
first move is to us. Call, come in, or 

send your resume. 
Employer Retained Career 

Placement Service 

~~ ·~la.::r:~ 
=20140 San Francisco.,CA 94105 4151777-3900 
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MANAGER, COMPUTER SYSTEMS 

M.S. Degree in Science, Engineering or 
Mathematics and minimum of four years 
experience in scientific applications pro­
gramming, digital electronics, computer 
operation, computer operating systems 
programming' and computer mainte­
nance. Operate, maintain, update and 
modify both hardware and software com­
ponents of the UTSI mini-computer facili­
ty. Salary dependent upon qualifications. 
Send resume to Dean; University of TN 
Space Institute, Tullahoma, TN 37388. 

AN EEO/Aff. Action/Title IX/Section 504 Employer 
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New 19/9 Computer 
Salary Survey 
Large 20-Page Report 
Includes ... 
• Industry Trends 
• Strategy for Career 

Development 
• The Career Planning Cycle 
• Planning Chart to Avoid 

Career Dead-ending 
Phone foryour FREE copy 
today 

Career Planning Chart 

Here's important good news for men and women at all levels in the computer field. Source 
Edp's latest national survey indicates that, overall, EDP salaries have increased 
significantly over last year-in some categories by more than 15%. 

This comprehensive and up-to-date study was compiled by Source Edp-North 
America's largest recruiting firm devoted exclusively to the computer profession. It's 
"must" reading for anyone in the field. 
. You are invited to telephone Source Edp to receive a free copy of this new report so 

that you can make sure that your salary has kept pace with uther professionals with similar 
responsibilities and experience. 

The report also includes important information that will help you insure that your 
career and salary will never be blocked or short-circuited. 

Chapters include "The Career Planning Cycle", "The EDP Structure-A Look.Ahead", 
and "Strategy for Career Development" ... plus a chart on career planning which shows 
when a job change may be advisable. 

Phone for your free copy today, without cost or obligation. It could lead to important 
and profitable new "breakthroughs" for you in advancing your career. 

source<}dp 
----------Free Report! 

For you r free copy, 
simply phone the 
Source Edp office 
nearest you. 

East 
Boston 
Nashua NH 
Wellesley MA 
Hartford 
New York 
White Plains NY 
Paramus NJ 
Philadelphia 
Stratford CT 
Union NJ 
Washington DC 
Midwest 
Chicago 
Northfield IL 
Oak Brook IL 
Roll i ng Meadows I L 
Cincinnati 
Cleveland 
Detroit 
Southfield MI 
Kansas City MO 
Milwaukee 
Minneapolis 
Pittsburgh 
St. Louis 
St. Paul 

617/482-7613 
603/880-4047 
617/237-3120 
203/522-6590 
212/736-7445 
914/683-9300 
201/265-7456 
215/665-1717 
203/375-7240 
201/687-8700 
703/790-5610 

312/782-0857 
312/446-8395 
312/986-0422 
312/392-0244 
513/769-5080 
216/771-2070 
313/963-0510 
313/352-6520 
816/474-3393 
414/277-0345 
612/544-3600 
412/261-6540 
314/862-3800 
612/771-0544 

North America's largest recruiting firm 
devoted exclusively to the computer 
profession. Client organizations assume 
our charges. 

South/ Southwest 
Atlanta 
Dallas 
Denver 
Englewood CO 
Fort Worth 
Greensboro NC 
Houston 
New Orleans 
Phoenix 
San Antonio 
\Nest Coast 
Los Angeles 
EncinoCA 
Irvine CA 
Torrance CA 
Palo Alto 
Portland OR 
San Diego 
San Francisco 
Seattle 
Canada 
Toronto 

If unable to call, write: 

404/325-8370 
214/387-1600 
303/571-4450 
303/773-3700 
817/338-9300 
919/294-6550 
713/626-8705 
504/561-6000 
602/258-9333 
512/344-0217 

213/386-5500 
213/995-8866 
714/833-1730 
213/540-7500 
415/856-0600 
503/223-6160 
714/231-1900 
415/434-2410 
206/454-6400 

416/364-2919 

, Source Edp, Department 05 
721 Enterprise Drive 
Oak Brook, IL 60521 

(When writing, please be sure to use 
home address and indicate position title) 
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Man to List Processing Company, 937 National Ave., 
Addison, IL 60101. 
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Display Division 
Auerbach Publishers Inc. 
Aydin Controls . . . . . 

148,149 
107 

89 
138 
155 

Beehive International. . . . . . 
Bell Laboratories. . . . . . . . 
Blue Cross of Northern California 
BM Systems Software 

.174 

.255 

.256 

.234 

.267 bo-sherrel co. . . . . 
B.T.I ........ . 
Burroughs Corporation 

Cable & Wireless Limited . . 
CADO Systems, Corporation 
California Computer 

Products, Inc. ..... . 
Carroll .......... . 

. 2 
13, 

237 
81 

Centronics Data Computer Corp. 
Cli Honeywell Bull . . . . 

26,27 
. 110 
. 40 
.207 
.259 Cities Service Company' . . . 

Cole, Warren & Long, Inc. 
Columbia Data Products, Inc .. 
Compucolor Corporation . 
Compugraphic Corp. . . . 
Computer Corporation of 

America ....... . 

276 
234 
247 

12 

Computer Devices Inc. . . 
Computer Sciences Corp. Systems 

193 
244 

Division ..... . 
Computer Transceiver 

Systems, Inc.. . . . 
Comterm ...... . 
Consolidated Computer 

International Inc. . . . 
Control Data Corporation . 

DASD Corporation . . . . 
Data Dimensions, Inc. 
Data General Corporation 
Data Processing Security 

Incorporated . . . . . . 
Data Set Cable Company, Inc. 
DatagraphiX . 
DATAMATION . . . . . 
Dataproducts 
Dataram Corporation 
Dataware Inc. . . . . 
Datum, Inc. . .... 
Digital Communications 

Corporation 

261 

235 
88 

29 
.240 

22,259 
.242 
60,61 

.277 

.276 
38,39 

25,294 
94,95 

.. 78 

. .. 8 
. Cover 3 

... 203 



Digital Equipment 
Corporation . . . . . . 

Documation Incorporated 
Dranetz Engineering 

Laboratori,es Incorporated 

· . 14,15 
112,113 

· .. 187 

Eastman Kodak Company, Business 
Systems Markets Division. 162,163 

Electro Rent . . 6,7 
Elgar .. . . 135 
Epic Data . 68,69 
ESB Exide . . 271 
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Extel Corporation .. ..... 25 

Federal Computer Conference . . . 212 
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Consultants . . . . . . . 258 
Franklin Electric, Programmed Power 

Division . . . . . . . . . . . . . 93 

General Electric Company .. . 32,62 
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Infotek Systems . . . . . .. . 294 
INMAC ... '. . . . . . . . . 59 
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Interface Mechanisms, Inc. 50 
Interstate Electronics 

Corporation . . . . 160 
Intertec Data Systems . 245 
Intertel ....... . 227 

Kapusl Laboratories 
Kennedv Co •.... 
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Kerk Motion, Inc.. . . . . . 
Koh+Noor Rapldograph, Inc. 

Lear Siegler, Inc •....... 
Leasametric . . . . . . . . . 
List Processing Company, Inc. 
LRK Associates . . . . . . . 

Martin Marietta. . . . . . . . 
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Maxell Corporation of America 
McCormack & Dodge 

Corporation . . . . . . . . 

104 
87 
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66 

.286 

.260 
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.239 
133 

74 

McDonnell Douglas Automation 
Company. .225 

Megatek Corporation . 33 
Methods Research .298 
Micom Systems, Inc. 35 
The Mitre Corporation .278 
Modular Computer Systems Inc. 16 
Mohawk Data Sciences . .243 
Moore Business Forms, Inc. . 191 
Morino AssOCiates, Inc. 75 
Mostek Corp. .224 
MRI Systems Corporation 5 

NCC Office Automation 
Conference .226 

You were 
probably expecting· 

Series/1 
Distributed 
Data Base 
by the mid-1980's 

Expect it now: 
COPS is here. 

CDPS is Tominy's 
modular, distributed 
data base/distributed 
processing system. 

CDPS 
device portability; off­
loading; fast, smooth 

efficient startup; dedi­
cated or distributed. 

It's been running on 
Series/l at Champion, 
International, for two 
years as an installed 
user product. 

THE SERIES!1 
SOFTWARE 
OFTHE 80's. 

The product was 
architected by Tominy's 

Tom Richley (who also 
architected a superb 

CDPS-a product not expected until 
the mid-80's at earliest-is being sold 
by Tominy and IBM's General Services 
Division right now. It goes into opera­
tion almost instantly; can be installed 
in less than a day. 
Now CDPS can be yours, with all its 
advantages, like operating in an unat­
tended environment; machine and 

data base management 
system); developed under his direc-
tion at Champion with the cooperation 
of IBM and Champion. It can be 
yours. Now. \ 

Write or call us about CDPS: the 
product of the 80's for Series/1. 
Tominy, Inc./4152 Crossgate Drivel 
Cincinnati, Ohio 45236/513-984-6605. 

TOMINY INC. 
CREATORS OF COPS: THE DISTRIBUTED DATA BASE/DISTRIBUTED PROCESSING SYSTEM FOR SERIES/l 
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RCA INTRODUCES 
STREAK&SQUEAK. 

~'TREAK" 
GE TermiNet 200.* Lightning­

fast. 4 times quicker.than con­
ventional printers. 

It's a complete matrix 120 cps 
printer with 1200 baud-and a IK buffer 
to kill fills. You get data 4. times faster, 
and may cut phone line charges up to 
75%. (Model KSR only, $112 per 
month.t) Mag t?lpe optional. 

'Registered trademark of General Electric Com pan) 

"SQUEAK" 
Quiet-as-a-mouse Teletype** 

Model 43. Our lowest cost printer. 
It's a super-quiet, microprocessor­

based 30 cps printer. 20,000 characters 
of solid state internal buffered storage. 
Edit while you transmit. Sendwhileyou 
receive. (Model 43 KSR only, $60 per 
mbnth.t) 

Call right now, (609) 338-4129. 
Or write: RCA Service Company, A 
Division of RCA, Data Services, 
Bldg. 204-2, Route 38, Cherry Hill, 
N.J. 08358 RCA,TheSingleSource. 

nOli oata 
Services 

"Registered trademark of Teletype Corporation. tPrices based on a3-year lease. RCA maintenance included. 
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Business Magazines' 

Consumer Books 

Training Systems 

COMPUTER 
'GRAPHICS 
. SYSTEM 
DESIGNER 

~ - . . . ... ; . , '; , 

Challenging career opportunity for aggressive, 
"shirt-sleeves" system designer with computer 
graphics group. We are building capability to sup­
port pe~rgn, documentation, manufacturing: and 
field service graphics requirements. The technical 
effort includes:- . 

• De~elopment and integration of a local, 
branchin9. network 

• D.esignand implementation of a distributed 
operating system to synchronize transaction 
steps ihroug~ the many network nodes . 

• Design and implementation of a very large 
distributed data base . 

• integration of this system with many different 
turnk~y graphics systems 

• Integration of this system into the user 
~ommunity . 

MSin Computer SCience, Electrical Engineering 
or Mathematics (or equival~nt) preferred. Experi­
ence with digital communications, CAD systems 
and/or approximately 7 years experience with 
scientific/real time interactive systems .. 

Please send resume, including earnings record, to 
William Crocc8, Xerox Corporation, ~ui!ding 128, 
800 Phillips Road, Webster,. New York 14580. 

, An affirmative action e~ployer (male/female) 

XEROX 
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Readers' Forum is d~signed for an exchange of ide~s and experienc~s. Your contributions are invited. 

THE43Q~ 
REVOLUTION 
Ipd, ' ~, ,.,,' .' (!!!l 

:a~c\ 
' ~ \ ..... ,,' ~ ~~~ 

~~~ It 

What can you say when a 900-pound gorilla trots ~ut his new 
computer? 

Go, baby! 
The 4300 series is truly revoluntionary. It is IBM's coun­

teroffensive to the plug-compatible 370 gear, anda barrier to the 
Japanese. It is the long awaited replacement for IBM's low-end 
(370/115, 125 and 138) anda move to break the mini-market 
with System/3 'and Series/l replacements. However; the real 
import of the 43QO'announcemerit is the fact that in making the 
announcement IBM has redefined its markets and clearly charted 
its future course"for all to see. After redefining its ma~kets, it 
emphatically stated that it now has annouryced the bulk of the, 
hardware (4300s, 8100s, 303Xs, etc.) and communications 
(SNA) technology it needs to support those markets for the 'next 
few years. FUrther, by locking in virtual operating systems, 'edg­
ing them out of the public domain and nearly eliminating con~ 
version problems, IBM has guaranteed its customers' futur~ and 

, asserted' its dominance of the data processing industry. And, 
finally, by overwhelming competition with price/performance, 
it has declared its intentions to neit ,only continue as a dominant 
force in the industry, but increase its market share. 

, ~BM' ~a~ cleatIyredefined its .markets. . 
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Calling its markets "supported environments," IBM has 
calls therri: 1) standalone applications, 2) distributed applica­
tions, 3) distributed data applications, and 4) distributed net­
work applications~ These supported environments offiCially sep­
arate standalone and distributed computing. Further, 'IBM has 
re'cognized, within the d~stributed environment, two distinct 
types of applications environments: distributed applications 
(which talk to each other from time to time) an4 distributed data 
applications (which share data bases). IBM calls the fourth mar­
ket segment "distributed networks," and defines It by host plus 
peer coupling, i.e., "star" networks. ' 

The 4300 systems give IBM the high ground on all four of 
these newdp battlefields. The 4331 has been proclaimed asa 
distributed processing system for the ddp markets and an entry 
system into a 'new era in full function dp for the standalone 
market. It can be pictured as fitting upstream of the newly an­
nounced 8100 box or as a full-blooded minicomputer. On the 
other hand, the 4341 was announced as an intermediate comput~ 
er.' It fits between the 303X and,the 4331. Internally; the 4331 
and 4341 are not the same. The 4331 is decidedly smaller and 
less powerful. But raw speed is not really the key anymore, as 
these devices clearly demonstrate; these machines are more data 
processors than they are computers. They can store tons of data 
on-line (9 billion characters for the 433 i and up to 18 billion 
characters for the 4341),' and they can get at it quickly and 
economically. There is no other machine on the market which 
can do either. 

Calling them data processors is not enough. We must add 
the word communicating to the phrase. Remember that of the 
four supported environments proposed by IBM, three of them are 
distrib'1ted. And these three market segments create the need 
for communicati,ng data processors. Communications is; thus, a 
critical key to this announcement. The 4331 has an internal 
(optional) communications adaptor th~t will handle up to 8 com­
munication lines and simultaneously support bisynchronous, 
SDLe,or start/stop transmission modes, two at atirrie, with 
transmission rates on the first two modes up to 56,000bps. On 
the other hand, the 4341 uses .the conventional 370X attached to 
byte or block multiplexors for its communications, but for good 
measure IBM has thrown in a channe~-to~channd adaptor so the 
4341 can be channel-hooked to a 370, 360, 303X, 4331 or anoth-
er 4341 processor. " , 

Clearly, the hardware and communications capabilities 
for these communicating data processors are awesome. But even 
that hardware strategy would not support the market without 
good systems software. That's been the m'ain problem with the 

, min'icomputer market all along. IBM has addressed those issues 
in spades. It is now obvious that IBM intends to standardize its 
operating systems (one of its greatest strengths) around virtual 
concepts. The 4300s, 360s, 370s and 303Xs have all been bl~ssed 
with virtual operating systems: DOS-VSE, YS-l. VM and MVS. Ap­
parently, IBM intends the DOS-VSE operating system to dominate 
the lower end of it's lines and MVS to dominate the high end, i.e., 
the 303Xmachines. VM is the key to linking 360, 370,4300 and 
303X software without requiring conversions. " 



This move toward standardization is supported by a si­
multaneous move ioward performance improvement using what 
IBM calls Extended Control Program Support (ECPS). These 
ECPS features, portrayed as efficiency boosters, actually remove 
the operating systems from the public domain,while the IPOjE 
(Installatiori Productivity Option/Extended) working in con­
junction with IBM'S Remote Support Facility (RSF) almost elimi­
nates the need for an on-board technical staff and an IBM operat­
ing system maintenance staff. IPO is the method IBM uses to 
configure or "generate" an operating system and install it with­
out· the need for extensive on-site' testing. RSF allows IBM to 
maintain operating systems, diagnosing breakdowns and shoot-
ing bugs over the telephone. . 

The 4300s attack the hardware problem, the communica~ 
tions problem and the operating system.probl~m. So what's left? 
~ot.much. Only price/perform~lnce. Apparently, all we need say 
in this area is that a million characters of 4300 memory costs 
about $15,000, or that the 4341 is equal to 3.2 370/138s and 
costs about the same ($250,000). That's a pretty dramatic hard­
ware price/peformance improvement. But, if we. were to just 
leave the price/performance improvements at the hardware lev­
el, we would be missing the main price/performance thrust of 
this revolution: people/software. 
: To understand IBM's intentions here, we need to look at 
the software support structure Mr. Grabe (IBM division director 
of systems management) used in his product announcements to 
depict the 4300 software support (Fig. I). IBM has clearly staked 
out the three lower tiers for itself. Systems control is the operat­
ing system level, and we have already seen that IBM intends to 
cut both its costs and its users' costs at that level through stand­
ardization, efficiency boosters, IPO and RSF. 

Level two, Support/Data Management, addresses the 

PRODUCTIVITY 
SOFTWARE 

SUPPORT/DATA MANAGEMENT 
SOFTWARE 

SYSTEM CONTROL 
SOFTWARE 

Fig, 1. Software support strategy, 

second highest people cost in data processi~g: managing master 
files and .data bases. Herewefind much new IBM-SUpplied file 
management,. access and' c.ontrbl software. ' . 

The level two thrust 'at irriprO\:,irig p~ice/performance in 
data man~gement is in turn buttressed by lev.el three's attack at 
"P~oductivity" software. This IBM ,suppli,ed software is clearly 
intended to improve the productivity of in-house, dp resources, 
specifically in the areas bf input and output coding, documenta­
tion and project management and control. At this level, we also 
find the new CADAM «(omputer Augmented Desig!l And Manu­
facturing) system. 

-"End User Applications," level four, are squashed up at 
the top of the triangle. These include, in IBM's terminology, Pro:­
gram Products, Field Developed Progra~ns and Installed User 
Programs. This canned applications software is geared to mak­
ing the, user more productive. . "" . ' _. 

IBM'S price/performance concept provides a. m~ch 
needed revoluntionary tnovementin both hardware and software 
(people) costs. Cost reductions in hardware ar,e geared to beat­
ing the competition; cost reductions in software are geared to 
selling more hardware. Or it is that easy? Maybe IBM is going 
into the software business; the old ,razor and' blades approach, 
with software as the blades. That makes sense, .arid it also ex­
plains why IBM officially introduced In its 4331 sales brochure, 
"a new concept called Application Machines, which offers you a 
hardware and software configuration that is simple to install and 
provides a cost-justified, single application as a base from which 
to grow." After all, IBM does have 2,000 software packages (pp's, 
FDP'S; and IUP'S) it can sell, and it has just completed program­
ming its ni~th cOPies module. 

SO Competitors and customers alike are all agog about 
WHAT? this IBM 4300 announcement. But what difference 

does i~ make if you can't get one. If youd,'idn't order 
your next two to three year supply of 4300s by March 

2,' 1979, you ma'y be out of luck. (If first-day orders rea<:hed 
20,000 units--'-and that's not too farfetched considering that af­
ter nve months IBM's backlog of 81 OOs was 40,000 units, and the 
8100s weren't scheduled for volume delivery until. 1 98 O---!.IBM 
will have to produce 10,000 units per year to guarantee two-year 
delivery.) The Endicott plant may be able to manufacture 
10,000 cpu's a year, but what about all t~e,new peripherals? H's 
a good thing the old peripheral gear will operate with the new 
cpu's. . 

So in the near term, IBM'S.policy and direction are proba­
bly more important than its 4300s:. Users may begin readju~ting 
their plans and schedules to' coincide ,with' still indeterminate 
4300 deliveries, and this will impaCt other vendors, asit alway~ 
does. There even may be some, initial realignment of vendor 
rankings, the more flexible vendors being able to adopt to IBM's 
fancy footwork early, and the less flexible vendors being faced 
with loss. of market share to the more flexible vendors and/or to 
IBM itself. Suppliers of 370-compatible proprietary software will 
be ecstatic, as will those manufacturers already heavily commit­
ted in the direction of SNA ddp. Most of these vendors were 
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riding IBM'S coattails anyway and should be elated that IBM has 
finally declared its long-range strategy. 

Turnkey software vendors may be in real trouble. IBM has 
declared its intentions to compete with them, using its own 
equipment and operating systems. IBM is moving the bases while 
the pitch is still on its way to the plate. If turnkey vendors f~ll 
down, they will injure their hardware suppliers; those suppliers 
may have to abandon their "hands-off' approach to applications 
software and pour money into beating IBM into the Application 
Machine marketplace. But even that may not be enough to keep 
them alive. The problems with Application Machines are identi­
cal to those of application: how will they be integrated? History 
has taught,us that regardless of how desperate users'are to satis­
fy their appetite for applications, inevitably they will get indiges­
tion. Integration is the only cure. And integration can only be 
achieved at the data management level, using standardized file 
management strategies and software. Undoubtedly, it will be 
more difficult for IBM'S competitors to convince their potential 
customers they can support the level of commitment necessary to 
sustain an integrated application machine environment. 

As to how, specifically, Application Machines will be in­
tegrated, one possible answer lies in what was not announced: a 
relational data base replacement for IMS. Maybe IBM's is looking 
at the 4341 as the long anticipated (and longed for) 256-pound 
I~S chip-that, however, is doubtful. Out there somewhere may 
be a relational data base engine that will offer no conversion 
problems to IBM's captive IMS users. Certainly, IBM has laid the 
foundation for such a strategy with its concept of "distributed 
data applications," and certainly it is heavily committed to data 
base technology. After all, data bases are the a priori require­
ment of flexible, responsive data processing. This is further ac­
knowledged by IBM's'level two software support strategy. Maybe 
Application Machines will eventually be hooked to Data Base 

Machines. Then we could call them End User Work Stations, 
and watch the world that opens up. 

-George Conrad 

Mr. Conrad lives and works in Manhattan Beach, Calif. 

IT'S TIME TO MAKE 
THE NETS WORK 
There's quite a difference between the capabilities of present-day 
communication networks and the current capabilities of com­
puters and terminals. We read a lot about the impact of com­
puters, and it's easy to become enamored with them. In fact, 
that's what usually happens. We talk about the future, about 
computerized homes,and computerized offices, as if it were com­
ing tomorrow. But that's not the case. Those advances will surely 
arrive one day. But these things always seem to take longer than 
we thought, and we usually don't realize all that must be done 
first. The United Computing Systems network is a case in point. 

This network covers the entire United States, crosses over 
to London, then down to Zurich where it interfaces with the 
FIDES network. FIDES, a subsidiary of Credit Swiss, has a joint 
networking agreement with United Computing. Most of United 
Computing's network is comprised of lines leased from tele­
phone companies. Today it has 60,000 miles of leased lines, oper­
ating at baud rates of 2.4KB to 56KB. 

This is a fairly efficient system-but much better com­
munications are going to be needed in the future because of our 
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customers' demand for more sophisticated services. 
Today, the company's network looks similar in many re­

spects to AT&T'S Advanced Communications Service and to the 
value-added carriers. But United Computing is not in the busi­
ness of selling a communications system. Our network is 
designed to give customers quick access to computer power 
through shared computing hardware, software and specialized 
communication links to customers. Efficient use of the system is 
very important in keeping down our costs so that the company 

CIRCLE 100 ON READER CARD 
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can compete with other firms offering similar services . 
. United Computing currently has data concentrators at 98 

points in the network, and customers access the network from 
more than 190 points. The concentrators receive customer input 
-at baud rates ranging from 110 to 19.2KB-and the data is 
recorded for transmission at rates up to 56KB to one of four data 
centers. 

ucs' entire network ties to these data centers in Kansas 
City, Boston and London, and the FIDES computer center in 
Zurich. The data centers are equipped with large-scale com­
puters including Control Data, IBM, and the first commercial 
installation of the Cray-l. 

The data centers are operating a total of 19 central pro­
cessors, 13 of them in one center in Kansas City. That's a large 
amount of computing power--consequently, United Computing 
has a large amount of data flowing over its network. 

, The Cray computer is the fastest machine in use today. It 
runs at speeds up to 80 million operations per second. The com­
pany's total capacity is in the order of hundreds of millions of 
computations per second-with a corresponding flow of data 
potentially required over the network. In fact, this entails mil­
lions of characters of information routinely moving throughout 
the system. . 

Ten years ago, before minicomputers were widely availa­
ble, ucs was serving a few hundred, not several thousand, cus­
tomers. Our customers were dialing in on 10cps terminals, and 
the amount of data we could move was restricted. The primary 
services offered involved very small scientific and engineering 
jobs, primarily problem-solving applications. Gradually, the ca­
pability of the hardware improved to handle much larger prob­
lems. 

Customers started to use faster and more efficient equip­
ment, and ucs leased a few high-speed lines for remote batch 
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entries. By the beginning of the 1970s, we were able to go, rou­
tinely, to 4800 and 9600 baud, with a few 56KB lines. And 
though the original services continued to be offered, the compa­
ny quite rapidly specialized in large-scale scientific and engi­
neering applications and data base management systems. 

Now, at the end of the 1970s, not much has changed. The 
terminal equipment at the end of the lines is considerably differ­
ent. Electronic switching and other improvements have been 
made by the telephone industry. The network is much larger, 
and better equipment, such as data concentrators, is used to 
make the transmission system more efficient. 

But functionally, operations are pretty much the same as 
they were 10 years ago. Transmission rate is about the same and 
very little economy of scale has been experienced in transmission 
costs compared to what has been experienced in computer hard-
ware. 

In terms of hardware, computing power has gone up geo­
metrically with very little increase in price. The Cray computer, 
running at 80 million computations per second, needs another 
large-scale computer to feed it data. And ucs can price it at a 
rate that saves customers money on running large, complicated 
jobs. However, these new applications are related to the expand­
ed capability of the computer, not the network. 

Today, the output capacity of the computer far outpaces 
the capabilities of the network to carry data. The computer out­
put capacity is measured in millions of characters per second 
while the throughput of the network is measured in thousands of 
characters per second. Many of the business applications that 
would require large amounts of data cannot be provided because 
it is not feasible given today's network costs and capabilities. 
And certainly, applications where data is passed directly from 
one computer to another are limited by the capacity of today's 
network to the most trivial applications. 

EDP USA 79 

DRIVING ON 
TWO-LANE 
ROADS 

If the communications network had evolved as 
fast as computers in the last 10 years, economi­
cally feasible mega baud lines would be availa­
ble. That vital economy of scale in our communi­

cations network that we've already achieved in our computing 
power is missing. In effect, United Computing has a garage full 
of modern automobiles and it is being forced to drive them over 
old, two-lane roads built years ago. 

That points up one of my major concerns. At present, 65% 
of ucs business comes from remote computing services. And 
communications affects that product more drastically than any 
other factor. 

When a customer wants time-wants to run a job and get 
results-that means right now! It doesn't matter that the cus­
tomer may be in Los Angeles or London. There's an instant need 
to communicate. 

Here's the concern: We hear about a big revolution in 
communications. The telephone industry is changing-becom­
ing more marketing oriented. The industry is talking about high­
speed computers here and terminals there. But nobody seems to 
be talking about the requirements and capability of the network. 
Everyone talks about who should own it and control it, but not 
what it should do. 

It seems to me that things are getting out of phase. There 
is hardware today, at the ends of communications lines, thai is 
improving much faster than the capacity of the line that is pro­
vided by the telephone companies. Remote computing services 
are hampered in their quest to keep up with customers' demand 
for fast, high-volume service. The ability to offer a wide variety 
of new applications is limited by the communications system 
used to deliver them. Without some economy of scale on commu­
nications costs, the remote computing industry will ultimately 
not be able to compete with standalone computer systems. The 
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communication system on which remote computing companies 
rely to deliver their products is not keeping up with technology. 

That's a bad situation-for remote computing compa­
nies, for our customers, and eventually for the telephone indus­
try. The technology that allows such applications is here today, 
but the implementation of technology to communicate is lag­
ging. 

Yet, we continue to read about a revolution. But there 
need be no revolution if the communications industry reacts to 
the needs of the market. Computers are going through a process 
of evolution, and networking capabilities are almost standing 
still. Computers have gotten better and better-and faster and 
faster-but the technology has b~en refined, not revolutionized. 

And what are computers doing differently today than 
they did 10 years ago? Frankly, not much. Most computers are 
still doing payroll, inventory control, and general ledger. To be 
sure, they're doing it cheaper and faster. And there are many 
more computers hooked up to communications lines. But basi­
cally, they're doing the same jobs they did a decade ago. 

So computer hardware has evolved, but the applications 
haven't, except in the elementary use of low-speed communica­
tions. Part of the reason applications are lagging is that remote 
computing firms can't communicate fast enough and economi­
cally enough over our network to offer more. One of the reasons 
distributed processing is not more widely accepted is that even 
though minicomputer prices are going down, communications 
costs are not. 

Some applications today actually require putting a per­
son on an airplane with an armload of disk packs, simply because 
it's cheaper than transmitting data over leased lines. Now that's 

DDP'S FORGOTTEN 
REQUIREMENT 
A critical requirement that is lacking in most current distributed 
processing systems, and is generally unrecognized by the user 
community, is ease of transfer of programs between-the central 
host and the local processor. To meet this requirement, the archi­
tecture of the host and the satellite must be uniform; use of any 
distributed processor with an architecture different from that of 
its host is inherently limiting. With the marketing of the 4331 as 
a distributed processor, IBM has (quietly) shown its recognition 
and acceptance of this principle. 

There is no question that such uniformity must ultimately 
be the rule. It is up to us, the users, who must risk fortunes in 
development costs, to see to it that our vendors meet this require­
ment sooner rather than later. 

Distributed data processing is, at heart, a movement of 
technological. liberation. It draws on a new flexibility in our 
technology that makes information processing services accessi­
ble wherever the organization needs them; where remote. access 
to a large central system is not economical because of communi­
cation costs, access to a small local system has become an attrac­
tive alternative or supplement. This means some functions that 
were done' on the central system will have to be moved to the 
local system. We will want to be able to do this gradually. And 
we may want to move some processing back as usage patterns or 
economics change or are found to have been misunderstood. If 
distributed processing systems are to deliver the liberation they 
promise, programs or transactions running on the central system 
must run on the local system (and vice versa) without any major 
conversion problems. 

The technology that has made small processors cheap has 
made them able to mimic our large processors. We no longer 
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inefficient. But there are times when it's the only economic alter­
native. 

That has been the industry's experience over and over 
again. At ucs, for example, there are a lot of smaller customers 
who need, say, four or five hours a day just to transmit data, 
because a 9600-baud line is the fastest communication link that 
can be used and still make a profit. Faster communications could 
be made available to the customer, but in many cases that would 
push the costs up to a burdensome level. Such a step would be 
disadvantageous, both to the customer and to the remote com­
puting industry. 

In the simplest terms, the cost of volume intercity com­
munications is a major factor inhibiting the distribution of com­
puter power. There is great need to make high-speed digital data 
transmission more cost effective. 

Of course, telephone companies have their own problems. 
They have to satisfy many regulatory boards and commissions. 
They have accounting rules and depreciation schedules that can 
force them to live with outmoded equipment 'when they should 
be upgrading to new techriologies. They have massive invest­
ments in hardware and they visualize hauling it away to a scrap 
heap. 

Those are some of the key reasons a communications 
revolution may never happen. Each of those factors must fit into 
the equation; each will affect the time frame of change. 

The primary need, however, is for communications indus­
try to put the same effort into improving the networks that the 
computer manufacturers have put into improving the hardware 
that is connected to the networks. 

-G. J. Lorenz 

have to use a mini with strange architectures, strange languages, 
and strange operating systems. We can use a mini with 370 
architecture that executes 370 programs under 370 operating 
systems. These systems have recently appeared; they are still not 
as cheap or as oriented to end-users as the simpler minis, but this 
will change. In the IBM 4331 we see a $65,000 processor with 
512K of memory that can execute CICS transactions from our 
large mainframes without change. This is just the beginning. 

A distributed processor that looks like a 370 (or whatever 
host is used) is rapidly being recognized-particularly by ven­
dors of small 370 copies-as practical and profitable, and has 
been referred to as the "second generation of distributed pro­
cessing." This idea is too vital to the effectiveness of our distrib­
uted processing systems to be allowed to develop at its own pace. 
The established vendors of distributed systems are not eager for 
this development, and IBM may hedge on the costs and risks of a 
bold move. The independent vendors of mini-370s do not yet 
have much influence or strength. We users must recognize this is 
something we need as soon as possible-and we must impress 
this fact upon our vendors. 

The largest cost of distributed systems is not equipment 
but application development. Maximizing this massive invest­
ment requires that applications be developed for an architecture 
with a long life. This is why the 370 (actually 360) architecture 
arose in the first place. Reworking an application inventory eve­
ry time we convert to a newer or larger machine is unacceptable. 
So an entire line of machines with uniform architectures was 
developed, and prevailed; the idea had irresistible merit. Similar­
ly, before we invest heavily in distributed applications we must 
settle on an architecture that will preserve the value of that 
investment. 

There are a number of reasons the architecture of the host 
will prevail (whether it be the 370 as it exists or evolves, or the 
look-alike of the other vendors' families): 

• One man's satellite is another man'shost. We cannot 
maintain one architecture for hosts and another for satellites 
because there is no clear distinction. Large sites may use large 
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processors for the same tasks that small sites use small ones for. 
Large processors may be satellites to still larger processors. And 
most companies will continue to have substantial central systems 
that must coexist with local systems spanning a broad range of 
sizes. 

• What is here today may be eisewhere tomorrow. We 
often don't know enough to decide in advance where each func­
,tion is best placed; to' find. out we often need to give it a try. 
Serious mistakes are hard enough to avoid without ease of mi­
gratiori back and forth, these mistakes will be cast in stone. And 
even if we have ,the economics of distributiori right today, the 
rapid changes in processor and communication costs-along 
with evolving usage patterns-may make them wrong to-
morrow. ,< 

• Headst~lTts are nice. We already have expensive inven­
tories of applications on olir host. With compatible satellites, we 
can put those applications to work for distributed use now, not 
after a long expensive conversion process. 

• "Do I talk to the mini people or the maxi people?" Not 
only do current systems have different languages and operating 
systems, they have different development support tools. As we 
move toward programmer's workbenches and extensive auto­
matic aids,' do we want: to develop two parallel, but alien, com­
munities when we could have a single, organic pool of talent and 
expertise? 

ARE THERE 
PROBLEMS WITH 
UNIFORMITY? 

It is clear there are powerful reasons, for 
demanding uniformity-are,. there any 
good reasons we can riot or should not have 
it? There are some reasons at the moment 

but they are quickly disappearing. 
The major limiting factor has been cost, but that is chang­

ing rapidly. It is riot hard to put 370 logic in a mini, but 370 I/O 
architecture has been a challenge. We see evidence of progress in 
the I/O adaptors of the 4300, and can expect this progress to 
continue. 

Those parts ofthe large host that are hard to scale down 
are not the cines that are important to the user. We are concerned 
with the 'architecture seen by our application programs. This 
means the same compilers, and the same interfaces to the operat­
ing system and data base/data communication system. The sys­
tem software dQes not have to be identical to that in the large 
hosts, as long as it looks the same to our applications. The inter­
nal structure of this software can hide differences of scale and 
such details as minor differences in I/0 architecture. We can 
supplement the 'miracle of hardware technology with the magic 
of software (and firmware) to get conforming systems at lower 
and lower entry levels. The several operating systems used on the 
present 370 line have shown we can benefit from uniform archi­
tecture even if we are forced to make some compromise to scale. 
Our application inventory can still be transported with relatively 
modest effort. ' 

I should emphasize that I am not speaking here ofdistrib­
uted data base systems, where data may be transferred from 
node to node independently of progams. That is still an unsolved 
problem (but one that is obviously easiest to solve within a uni­
form architecture). My point assumes programs and data will be 
moved together as necessary. The problem of breaking out pieces 
of data bases to go with migrating fllnctions is not trivial but, 
given a uniform environment with uniform file system facilities, 
it is readily practical. With an alien environment and alien file 
sytem it is difficult and expensive. 

The principal objections to. the call for uniformity will 
undoubtedly come from those who criticize the 370 environment 
(and, that of large hosts in general) as unwieldy, and take the 
dissimilarity of small systems as an advantage. This positio9- is 
not without merits, but those mertis are transitory. The central 
mainframe is not about to disappear-it has to be made manage­
able, and much progress is occurring. Software structures are 
becoming more rational and usable. The mini systems are sim-
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pIer because they offer more narrow facilities. By subsetting and 
selecting facilities from host systems we can approach that sim­
p~icity and not sacrifice the flexibility of selecting from a rich 
menu. The' need for broad function is turning minis into 

, megaminis that suffer from the same complexity as mainframes. 
Wouldn't we be much better off if we turned 370s into 
megaminisand minis instead? 

Eas~ of operation by nontechnical personnel at the re,­
mote site is also a concern. Presently, 370 operating systems 
require more operator sophistication and provide less remote 
control and diagnostic capability than a conventional distributed 
processor. This is a disadvantage that must be taken into account 
now, but ,there is no good reason software ,can't be added to 
provide all the same capabilities on a 370. 

, Development for nonconforming architectures should be 
done only to the extent that it has a clear payoff.that cannot be 
achieved with a conforming system. We inust also make it clear 
to our vendors that we consider architectural uniforritity to be an 
essenti~l and urgent requirement. 
. . Every equipment acquisition and every development proj­
ect should be reviewed. We must ask if our excursions are neces-
sary. " , 

Could we get the same function and benefits from termi­
nal'access to the central system? Are the operating penalties 
modest enough compared to development costs to defer physical 
distribution until a suitable processor is availabie? This would 
let us develop now in the architecture, we want, and then later 
migrate them to a conforming satellite without serious expense. 

Could we use a mini 370 now? Even if the premium over 
alternative equipment is substanthtl, itis not likely to stay that 
way for long. The savings in familiarity, fast migration of ex­
isting applications, and longevity of new development can dwarf 
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the short term difference in equipment cost. 
Are we using noncomforming architecture only where the 

payoffs and risks justify it? We should avoid developments with 
long payback periods, and those where development is relatively 
complex and difficult to convert. Distributed data entry with 
batch updates to the host will Involve a m'uch smaller and simpler 
conversion than direct on-line ,update of local files. Distributed 
access to data can be provided by teminal pass-through to pro­
grams and data at the host, thus avoiding any need for develop­
ment of noncomforming programs and files. Such a strategy 
exploits the 80-20 rule tolet·us use existing products to bring 
most of the function we want to our end users without requiring 
large iilvestme~ts in applicatJon programs. , 

Such policies by users will speak to vendors in the lan­
guage they hear best. To be sure the message is read clearly and 
early, we must be explicit in demanding products that fit our 
accepted architectures and criticizing those that do not. There 
are a lot of very nice systems that have been designed well and 
with good intentions, but we cannot afford to use them without a 
great deal of caution. (Currently, the IBM 8100, is a great disap­
pointment in not having' 370-architecture uniformity; IBM 
should be encouraged to do something about it.) At the saine 
time, systems that do have the key quality of conforming to our 
architectures are in their formative stages. Now is the time to 
influence and hasten their refinement into a truly powerful and 
flexible vehicle for the liberation we seek in distributed process­
ing. 

-Richard R. Reisman 
Mr. Reisman is a consultant with the Computer Scienc~s 
and Technology Dept.,. Mobil Corp., New York, N.Y. The 
views expressed are his, and not necessarily those of 
Mobil. 
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And, there's no waiting to see Datum at the NCC, booth 1220. 




