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Whether you're in the market for the hottest approach in distributed processing, 
or just want to trade in your old-style data entry devices for speedier gear, 
CMC has a system that will save you dollars-and streamline your DP 
operations at the same time. 

The Workhorse. Throughput advantages that beat price-comparable systems 
by miles. Ideal for small and medium data entry needs. With sophisticated 
communications to reach your local and long-distance locations. The CMC 
3/5 KeyProcessing® System will surprise you ... while it tirelessly ups efficiency 
and speeds your data to where it's needed. 

The Supersystem. To be honest, we didn't name it that. A leading computer 
magazine did -on its cover. Totally modular, it brings powerful distributed data 
entry to medium- and large-scale operations. Up to 64 local and remote 
keystations ... or just a few. With concurrent operations, multi-volume disk 
storage, report writing languages, and a file retrieval bonus that tops off the 
package. It's our CMC 1800 KeyProcessing® System. But when you order it, 
just ask for The Supersystem .. 

The DREAM Machine. When your dream is a distributed processing system 
that does it all concurrently- Data Retrieval, Entry And Management. Every
tj'ling you need to put processing power at the source -where information 
originates. Order the XL40 Distributed KeyProcessing® System. You'll get a 
microprocessor-based system for growth and flexibility. Plus expandable disk 
storage. A multi-task operating system. And COBOL Shared Access Method 
(COSAM) information retrieval. A dream that's yours for the asking. 

We were the trail blazers in shared-processor data entry-the company that 
set the standards for the industry. Now CMC is a division of Pertec Computer 
Corporation, with over $100 million in revenues and solid financial resources . 

. And we're still setting the standards wherever we go. 

Start the truck rolling -when CMC delivers, there will be something for you. 
Send your coupon today. Or call CMC at (213) 822-9914. TWX (910) 343-6451. 

a division of Pertec Computer Corporation 
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ITELrs 
ADVANCED SYSTEM:M 

THE SENSIBLE ALTERNATIVE. 
As a matter of fact, it's the 

only sensible alternative to the 
IBM-370. Because Itel's Ad
vanced System not only gives 
you everything its IBM counter
part does (in some cases, 
even more), but gives it to 
you at enormous savings. 

Dramatic advances in the 
semiconductor industry have 
allowed us to build a more 
reliable, more powerful CPU 
using about half the com
ponents IBM uses. Which means 
our Advanced System runs 

approximately 9 degrees 
cooler increasing the reliability 
of its integrated circuits. 

And the Advanced System 
comes complete (including a 
180 cps printer, not shown). 
No optional "special features" 
that often cost you almost as 
much as the system itself. 

To prevent obsolescence 
(and protect your investment} 
all of our six Advanced System 
models can be either up
graded or downgraded - as 
the situation demands. 

We put our best efforts into 
providing sensible alternatives. 
Not only in total computer 
capability. But in systems and 
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software. In computer pe
ripherals. In field engineering. 
In financial packaging. 

When it comes to experience 
and reputation it's either us 
or IBM. But when it comes to 
price/performance, there's 
only our Advanced System. 

Itel. The only sensible 
alternative. 

J:TEL 
CORPORATION 
Data Products Group 
One Embarcadero Center 
Son Francisco, California 94111 
Telephone, (415) 983-0000 
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Universal Emulating Terminal System 

THE 
OLD WAY 

THE 
MEGADATA 

WAY 
Floppy Disk 
Printer 
Other Peripherals 

CAN EMULATE 
Incoterm 
Four Phase 
Datapoint 
Sycor 
VIP 7700 
Your Terminals 

If you are a multiple computer user and your network includes many 
different types of terminals, the new and powerful MEGADATA UETS 
system is your key to vastly improved system utilization and operations .... 
A SINGLE UETS terminal can interface with a multitude of host computers, 
and it emulates any number of different terminal devices. It thus provides 
very significant advantages to the user. 

o APPLICATIONS ORIENTED -readily configured for your specific 
application 

o VAST REDUCTION IN EQUIPMENT -a SINGLE UETS can replace any 
number of different types of terminals 

o UNIFORM OPERATING PROCEDURE-ONE basic operating proce
dure on ONE machine; no changing from unit-to-unit and 
proced u re-to-proced u re 

D REDUCED MAINTENANCE COMPLEXITY-ONE serviceman from 
ONE company, with all spares supplied by ONE source 

To provide all the required interfaces and emulations, the UETS has been 
developed as a most powerful piece of hardware. It contains a 12-bit MPU, 
a 15-inch diagonal display, a memory up to 73 K, and a 126-station keyboard 
with up to 71 function keys. 

To find out more about our UNIVERSAL EMULATING system and the many 
other applications oriented MEGADATA terminals, call or write TODA YI 

M E lG 1'\JD ~U ?\ORPORATION 

35 Orville Drive. Bohemia, New York 11716 Q 
Tel. 516-589-6800. Telex 14-4659 ~ 

Central· neGional Office 
2 N. Riverside Plaza. Chicago, Illinois 60606 • Tel. 312-648-1505 

Western negionalOffice 
15910 Ventura Boulevard. Suite 800. Encino, California 91316. Tel. 213-990-9777 
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Our high-speed, non-impact printer 
. . has just sharpened its teeth. 

Now its available in a 
lower-speed9 IoWer-cost model. 

Honeywell's Page Printing 
System will deliver up to 18,000 . 
lines- that's 210 pages 01 x 81f2 
inches) a minute. . 

In fact, some of our busier 
customers have been printing 
nearly 3 million pages a month 
on a single system. 

And for those who don't 
need 18,000 or 12,000 lines a 
minute, we've just announced a 
lower cost 8,000 LPM version 
with all the other features of the 
faster models. 

All models print your forms 
or letterheads while they print 
your variable computer output. 

Sculpture, in'corporating state-of-the-art 
computer circuit components, created 

II by Joe Veno. 

There's no need to stockpile forms. 
And, since the Page Print

ing System works off-line, it can 
be used with nearly all IBM or 
Burroughs computers as well 
as Honeywell's. Without pro
gram changes. 

The PPS prints from a con
tinuous roll of paper. Pages can 
vary from three to 14 inches in 
length, and from 81/2 to 11 in width. 
And since it cuts, punches, perfor
ates, collates, stacks, and even 
applies addresses for mailing, all 
in one pass, you eliminate. 

a lot of time,-consuming han
dling and rehandling. 

There's a variety of crisp, 
readable type fonts available. 
And when you need copies, you 
can forget about carbons. Every 
one is an original. 

F or still more facts and fig
ures' write for our free brochure. 
And if you'd like us to arrange a 
demonstration, we'll do that, too. 
Your output tapeor ours. 



, The Z-80 MeS Microcomputer-designed to be the most advanced 
general purpose microcomputer available today. You get massive computing 

power at a price so low you'll fi nd it most difficult to believe. 



bold Qew weapoQ 
\ is Zilog's 

M
- breaktQrougQ 
IcroCOmputer 

System. 
It's a general purpose unit that gives 
users high performance at remarkably 
low cost-and it features all the reliability 
and low mai ntenance you have come to 
expect-and get-from Zilog. 

!lust for starters 
C~"2-";:,:i'~ cOQsider tQese 
.liso MGS system 
features. 
• Full use of the powerful Z-80 CPU with 

its 158 instruction set, considered to 
be the most advanced in the industry. 

• Main memory storage capacity of up 
to 64K bytes of RAM, PROM or 
EPROM. The standard basic system 
comes with 3K bytes PROM and 16K 
bytes of dynamic memory . 

• Dual floppy disks with 600,000 bytes 
of storage. 

• RS-232 or current loop serial interface 
for communication with a CRT orTIY. 
And room is available to add more. 

• !wo parallel I/O ports for simple 
Interface to other peripherals, and 
more ports are available. 

A~d a nine sl?t card cage, housed along 
with everything else in a heavy duty 
metal chassis, allows the Z-80 MCS the 
expansion capability and flexibility you 
need for design options. And you get a 
full complement of expansion cards. 
Read on. 

j ')taQdard 
~·'·"-(·)software ready 
for developmeQt. 
With the MCS you get a PROM Based 
Monitor. A Macro Assembler, File Main
tenance, Editor, Debug and Utility 
Routines are also part of the standard 
package. 

Available options: BASIC. MCS/RIO 
with relocating assembler and linking 
loader. And coming soon a powerful 
repertoire of programs including 
MCS-COBOL and PLZ. 

Needless to say complete docu
mentation and system support comes 
along as part of the package. 

'. i~et uQprecedeQted 
"_.i power tQaQks to 
tQeesoMGS 
iQterQal arcQitecture. 
Not only does it include all of the 
instructions of the preceeding proces
sors, but goes far beyond. 

Memory Block moves. Up to 65K 
bytes can be moved at the rate of 
8.4 microseconds per byte. 
Memory Block searches. The entire 
memory of the system can be 
searched with a single instruction. 
Block I/O operations. I/O transfers 
at rates of up to 125 kilobytes/ 
second can be accomplished under 
software control. 
Bit Handling. Any bit in any register 
or memory location can be set, tested 
or cleared with a single instruction. 

Relative Jumps. Short, two-byte 
relative control transfers reduce 
program sizes. Three-byte absolute 
jumps provide access to any 
memory location. 
Eight and sixteen bit arithmetic 
operations provide fast data and 
address calculations. BCD arith
metic and shifting is also supported. 

lug iQ tQese cards 
to ftirtQer 

expaQd tQeeso 
MGS's capabilities. 
• RMB: contains 16K bytes of RAM 

consisting of 4K dynamic RAM 
devices. 

• lOB: allows you to expand the system 
by four I/O ports per board. 

• SI B: allows you to add 4 Serial 
RS-232 ports per card. 

• PMB: contains 16 sockets for addi
tional PROM Memory per board. 

8 connector slots let you add 
a variety of peripherals such as 
C,RT, printers, paper punches, etc. 
It s your choice. 

~._ Qis is all a part 
of our pledge. 

That pledge, to stay a generation ahead 
is further demonstrated by the new Zilog 
MCS. We urge you to learn more and 
a suitable brochure has been prepared. 
It can be yours, just write or call. 

Zilog 
10460 Bubb Road, Cupertino, California 95014 
(408) 446-4666/TWX 910-338-7621 

EASTERN REGION: (617) 890-0640 
MIDWESTERN REGION: (312) 885-8080 
WESTERN REGION: (213) 540-7749 
EUROPE (ENGLAND): (0628) 36131/2/3 

AN AFFILIATE OF C:;J(ON ENTERPRISES, INC. 
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Looking Back in 
DRTRMRTICN~ 

On our 20th anniversary 

July I August 1958 
Our feature article, "Design of the 
Perceptron," reported that a machine 
operating on the principle of the hu
man brain appeared to be possible, at 
least as a laboratory model. The model, 
performed on an IBM 704, simulated 
the presentation to a crude visual, sen
sory device of a number of different 
stimuli. After only a few applications 
of the appliance stimuli, the simulated 
system in the 704 was able to recognize 
which of the stimuli was presented to 
the input. 

Is it possible for a machine to have 
original ideas? Said. developer Dr. 
Frank Rosenblatt, a research psychol
ogist at Cornell under contract to the 
office of Naval Research, "With regard 
to the perceptron, it appears that we 
must answer this question concerning 
original ideas in the affirmative." 
New Systems: 

The new Orthotronic Control sys
tem from Minneapolis-Honeywell was 
reported to insure virtually uninter
rupted accuracy in dp by correcting 

mistakes "on the fly." The system was 
to recreate source data and provide in
stant data reconstruction of lost or 
garbled words or figures when discrep
ancies were spotted at one of a series of 
checkpoints throughout the system. 

Our survey of high speed printers 
included units from Burroughs, Ana
lex, Datamatic, Remington-Rand, 
NCR, SC, and IBM developed along 
three lines-mechanical printers, cath
ode ray tube display devices, and those 
using electrofax techniques. 

Communications: 
The newly established Center for 

Communications Sciences at MIT was 
studying the communications opera
tions of the nervous system and of such 
machines as computers, as well as 
methods of communication between 
the two. Commenting on the program, 
director Dr. Jerome E. Wiesner said, 

Data General. A la Carte. 

8 

Now, you can order our DASHER™terminals, even if 
you don't own a Data General computer system. Both our fast 
impact printer and our user-oriented video display are interface
compatible with any standard computer system. 

60 or 30 cps versions of the DASHER printer, with a stan
Jard typewriter keyboard, ull case, 132 columns. 

DASHER display features a 1920 character screen, ull case, 
detached keyboard, programmable function keys, and a monitor 
that tilts and swivels. 

For more details call your Data General sales office or nearest 
il1dependent supplier of Data General terminals. Or write. Even 
a bit of Data General in your computer system is better than none. 

DASHER is a trademarlr. of Data Gmeral Corporation 
© Data Gmeral Corporation. 1977 

_ , Data General 
Its smart business. 

Data General, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario. 
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Austral .. , Melbourne (03) 82-1361. 
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"We build computers which analyze 
data faster than we can use the an
swers. Man can't think rapidly enough 
to keep up with them. On the other 
hand, computers are not sufficiently 
flexible to be as useful as they could 
be ... " 

July 1967 
EFTS: 
Attendees of the American Bankers 
Assn. National Automation Confer
ence jammed sessions on "Toward a 
Checkless Society." It was expected 
that the checkless or near checkless 
society would be hitting its stride by 
1975 to 1980, but that major problems 
would have to be overcome in areas of 
information system and communica
tions development, identification hard
ware, cards, numbers, and other secu
rity measures ... and acclimating the 
customer to this new way of buying. 

An ABA survey showed that as of 
March 1967, 1,371 banks were issuing 
or planT'ing to issue credit cards. ABA 

v.p. James Vergari thought that elim
ination of the check was not the an
swer, but that the volume of checks 
could be reduced by vigorous use" of 
preauthorized transfer of funds and 
the computerized giro system based on 
a machine-readable stub bill issued by 
the creditor. 
Penalties: 

The liquidated damages section of 
California state's contract for dp 
system suppliers required that the 
hardware supplier pay $100 for each 
tardy day, or 1/ 30th of the monthly 
rental, for late software up to six 
months. 
Companies: 

There was big interest in Informat
ics' MARK IV file management system, 
with firm orders for more than 50 in
stallations reported. In this summer of 
1977, over 1,200 systems with a value 
of $40 million h:we been delivered. :It: 

"Ah, they don't make 'em like that any 
more." 

© DATAMATION ® 

DATAMATION 



Documation's new 
Printer and Card 

Input/Output Subsystem. 
It's another result of our innovative 

engineering and state-of-the-art 
manufacturing combination (we make 

over 95% of our precision mechanical parts) 
designed to give you greater function and value. 

Our new subsystem appears to a 360 or 370 exactly as 
an IBM subsystem. That's where the similarity ends. We 

build in a lot more efficiency for a lot less money. The DOC 
2250 Line Printer is 12 Y2 % faster than a 3211. Over twice 

as fast as a 1403. With an integrated controller you need less 
space and can perform off-line diagnostics. The DOC 6520 Punch 
comes with an optional interpret feature. Our buffered DOC 6501 

Reader, featuring the patented pick mechanism, virtually eliminates 
systems halt due to channel overruns. And, we think you'll especially 
like the price/performance we bl;lilt in. Our reputation depends on it. 

Call (305) 724-1111 or write Documation Incorporated, P.O. Box 1240A, Melbourne, FL 32901. 
Call the Documation Representative nearest you. 
Atlanta, GA (404) 955c0309 
Boston, MA (617) 890-2650 
Chicago, IL (312) 920-0551 
Dallas, TX (214) 661-9902 
Detroit, MI (313) 353-9922 
Greenwich, CT (203) 869-4123 

Hartford, CT (203) 678-9313 
Los Angeles, CA (714) 752-8782 
Miami, FL (305) 592-9655 
New York, NY (212) 695-4195 
San Francisco, CA (415) 574-4060 
Washington, DC (703) 356-2050 
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DOC:UM£\uD(Q)~ 
INCORPORATED 
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Only the Dumb Terminal 
could sell itself short. 

@ 
DUMB TERMINALT~ EVEN SMARTER BUY. 

The Dumb Terminal'M terminal is the registered trademark of Lear Siegler, Inc./Electronic Instrumentation Division, Data Products 
714 N. Brookhurst St., Anaheim, Calif. 92803; Tel. (714) 774-1010 
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DOCU-MATE Center Hook 
Hanging Cartridges for letter 
and printout size documents, 
manuals and other hole 
punched material are just some 
of the many compatible devices 
in the total DOCU-MATE line. 

For Systems & Programming Departments 

• Improve Project Control 
• Increase Programming Productivity 
• Improve Inter-Department Communication 
• Reduce Documentation Filing Cost 

In the U.S.A.: WRIGHT LINE INC., 160 Gold Star Boulevard, Worcester, Massachusetts 01606, 617-852-4300; 
TELEX 920-452, Cable Address: WRIGHTLlNE, WORCESTERMASS. Area Offices: Boston 617-879-4160, 
Metropolitan New York 201-263-5300, Hartford 203-677-8581, Philadelphia 215-563-8666, District of Columbia 
301-468-2100, Atlanta 404-455-1146, Columbus Ohio 614-864-2096, Chicago 312-593-0600, Los Angeles 213-788-
2343, Dallas 214-241-8761, Denver 303-770-7550, San Francisco 415-692-1741 and sales offices in all principal 
cities. In Canada: THE WRIGHT LINE OF CANADA, LTD., 51 Esna Park Drive, P.O. Box 600, Agincourt (Toronto) 
Ontario (MIS9Z9) 416-495-6303 Area Offices: Toronto 416-495-6303, Montreal 514-737-1188, Ottawa 613-233-
7624, Ouebec 418-527-6845, Vancouver.604-685-2812 and sales offices in all principal cities. In Europe: WRIGHT 
LINE GmbH, Orber Strasse 24, 6000 Frankfurt am Main, West Germany, 41 0362, TELEX (841) 417361 Area 
Offices: Switzerland 01/820 9075 TELEX 54177, Sweden and Denmark 02/965366 TELEX 33468, Netherlands 
(02520) 21077, United Kingdom 01/644 4355, West Germany 410362 TELEX 417361, Italy 2566849. For all other 
countries throughout the world, contact: WRIGHT LINE INC .. International Division, Worcester. Mass., U.S.A. 

The DOCU-MATE System includes hanging 
cartridges, binders, folders and documentation 
holders for every size and shape of documentation 
including manuals, letter size documents, 
printout. cards and flow charting forms. 

The DOCU-MATE System provides complete filing 
compatibility. Each DOCU-MATE device fits 
interchangeably in all equipment. You don't have 
to collect documentation packages from a number 
of conventional single purpose files and then 
explode them again for refiling. 

The DOCU-MATE System recognizes both a filing 
and a reference mode. The same devices used for 
filing fit into an ingenious array of desk racks, 
desk sides, mobile units, reference stands and 
roll-out reference files th~t allow you to reference 
documents without removing them from the file. 

The DOCU-MATE System provides equipment TOr 
every need as documentation flows ,through the 
information system including lockable filing 
cabinets, open library filing, units and work 
station configurations for programmers, systems 
analysts, computer operators and even user 
department personnel. 

For complete information 
circle readers' service 
number or call today 
for new 32 page color 
brochure. 

A Subsidiary of Barry Wright Corporation 
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At last. 
The small business systems 

nobodyk waiting for. 

.... M .... _ ••• "_~, 

" ""'" - ...... " " ~. 

Data General's new Commercial Systems CS/40 large applications. Plus utility software you wouldn't 
models. They don't keep you waiting because they expect on a small system. And a smart spooler that 
work the way business works. Interactively. frees up terminals so your system can do more work. 

Multiterminals, no waiting. CS/40 puts data pro- And everything else you'd expect from Data 
cessing power right where your people need it, when General. Like innovation, because we put a larger 
they need.it. In a distributed network or as a stand- share of our revenues into R&D than any other major 
alone system handling multi terminal applications or computer manufacturer. Like reliability, because we 
multiple single"terminal applications or both. So some make virtually everything we sell. Add attractive 
users could be updating inventory, while others enter quantity discounts, solid systems engineering, field 
orders, check payables, and process the payroll. All service and our superior price/performance and you'll 
at the same time. And managers can still access the understand why there are already over 39,000 
system any time. systems installed worldwide. . . 
It speaks your language. Interactive ANSI '74 ____________________ _ 

COBOL, the standard business computer language Why wait any longer? 
and the language of large computers. With its Mail to: Data General, Westboro, MA 01581 

OOBOL CS/40 h · . db' d 0 Send me your Commercial Systems CS/40 series brochure. 
, as mteractIve e uggIng an 0 Send me your brochure and have your sales representative call. 

workstation management, which makes it easier to 0 Quick, I'm getting ready to purchase. Call me pronto. 

use from the start. 

Small doesn't mean limited. Three compatible Name 

models assure that as your company grows, CS/40 Title 
------------------------------------

can grow along with you. And CS/40 can communi- Company 
-------------------------------------

cate with other popular commercial systems includ,.. Address· Tel. 

ing our own. With features like up to 40 million -,-Ci-ty---------------------=-S-ta!-e ------------=Zi-p--

bytes of online disc storage. And enough memory for © Da!aGeneraICO~!ion, 1977 ___________ DM __ 

_ , Data General 
Itk smart business. 

Data General, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario. 
Data General Europe, 15 Rue Le Sueur, Paris 7 5116, France. Data General Australia, Melbourne (03) 82-1361. 
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CONGRESS UNEASY OVER COMMUNICATIONS SECURITY 
The hot button topics of privacy and security,have been revised again on 
Capitol Hill. This time, it's the House and Senate Communications Sub
committees that are taking a closer look at the need for security safe
guards in communications transmission. Concerned over the potential 
threat of information interception through unsecure communications lines, 
communications experts have warned Congress of the danger of sensitive 
information falling into the hands of underworld operatives or foreign 
intelligence sources. 

The Federal Communications Commission also may get into the act. With 
the increasing use of communications facilities for such things as elec
tronic mail and electronic funds transfer, the commission will be "feeling 
the heat," says one source, "to do something in the security area." 

What they might do, he speculates, is start up an inquiry to evaluate 
the need for and availability of security gear for all levels of communi .... 
cations. 

AND NOW TENNESSEE 
Bob Sherrin, who is gaining a reputation as something of a Don Quixote of 
the data processing software and services tax issue (June, p. 15), has 
added Tennessee to the list of states he has taken on. Sherrin, president 
of Nova Computing Services, Inc., Miami, won a legal battle in Florida to 
offset software sales taxes and has petitioned the state of New York's 
taxing body for hearings on the matter. Last month he filed a class 
action suit against the state of Tennessee in U.S. District Court, Middle 
District of Tennessee, alleging that state's legislature and governor were 
out of line in passing two bills taxing computer software as tangible 
property in the face of an earlier decision by the Tennessee Supreme Court 
that software is intangible and tax exempt. 

He seeks an injunction against imposition of the tax on behalf of "all 
software persons." Sherrin said he has been promised a "notice of hearing" 
in New York and expects hearings next month. "I am extremely encouraged 
by New York. Companies with assessments can hold millions of dollars in 
abeyance pending the outcome of the hearings." 

He deplores the fact that "people who' can do things aren't doing any
thirig." He' said that both DPMA and ADAPSO, while involved, aren't funding 
any efforts. "I'm asking only for expenses now." 

COMMISSION TO CONSIDER AT&T SPIN-OFF 
The Federal Communications Commission is about to open another' can of 
worms. Within the next several months, the communications authority will 
launch a full-scale inquiry into whether AT&T's competitive services 
should be spun off into a separate arm's-length subsidiaLY. The com
petitive services targeted for splintering would include Bell's private 
line services, Dataphone Digital Service (DDS), Dataphone Switched Digital 
Service (DSDA),' as well as Dataspeed terminal gear. 

Anticipating this move, AT&T is expected to file a timely tariff to lay 
the ground work for its not-so-secret Bell Data Network (BDN) which will 
bundle together all the company's data communications services. In the 
offing the last several months, BDN, according to AT&T watchers, will be 
run as a separate subsidiary. But the real clincher, says one anti
AT&Ter, is that the operation will be regulated. "That," he claims 
prophetically, "should send shivers through the computer industry's spine." 

REMINISCENT OF THE PONY EXPRESS 
One user's solution to the high transborder line costs involved in multi
national data communications was described at the National Computer Con
ference last month by British consultant David Hebditch. This user, a 
petrochemical company, wanted to link a plant in Rotterdam, Holland, to 
a facility 60 miles away in Belgium. Transborder line costs would have 
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been $14,000 yearly. The firm chose instead to house a messenger at the 
border who would receive transmissions at home and hand-carry them into 

I Belgium. 

THE 32-BIT MINICOMPUTER SWEEPSTAKES 
With Digital Equipment Corp.'s much rumored 32-bit computer, code named 
"VAX," expected within the month, Wall Street insiders who carefully 
track the mini market are talking about a quick follow-on entry from Data 
General. "When DEC brings out their 32-bit, DG will be right behind 
them," promised one major analyst. Other 32-bit touts talk of Prime 

" Computer, already in the market with a hybrid model 500--a 32-bit pro
cessor that uses l6-bit memory with interleaving. Soon it will offer "a 
real 32" with a wider bus for 32-bit words. 

DIABLO EXPLAINS DISC DRIVE SLIPPAGES 
The Xerox subsidiary, Diablo Systems, Inc., will begin shipping in 
October two of the eight models of its series 400 disc drives, announced 
in December of 1975. The top-loading 4llT, with 26.5 megabytes of stor
age, and the 4l3T, with 53.3 megabytes, will be shipped in October, but 
the six remaining models--four front-loaders and two top-loaders--won't 
be shipped until October 1978, almost three years after announcement. 

Says Ted Charter, the company's marketing manager, of the slippage in 
deliveries: "It's still an important product to us. It takes longer to 

, build a reputation than a product. Yet you can damage a reputation in 
, short order with a poor product." The company's problems involved tool

ing up for manufacturing, says Charter, mostly with printed circuit board 
electronics. A change here may dictate a change elsewhere and it takes 
time to design and produce new boards, he says. 

Some evaluation units are said to be in the field for hardware and 
software interface checkouts. Xerox is reported to have a series 400 
drive in its new 9700 high-speed electronic printing system (page 162). 

WHY STORAGE TECHNOLOGY IS ATTRACTIVE TO MEMOREX 
Some gaps in its peripherals line make Memorex Corp.'s offer to acquire 
Storage Technology Corp. for $75.5 million in stock quite attractive for 
the Santa Clara company. For instance, Memorex last month announced a 
6250 bpi tape drive--but it's being oem'd to Memorex by Japan's Fujitsu. 
Storage makes its own drive and has some 5,000 installed. Storage also 
has started to ship its version of the IBM 3350 disc drive--called the 
8350--and had four installations in mid-June. While Storage ships the 
drives with its own controller, Memorex in June had not delivered a con
troller and instead hooked it to IBM computers through the internal 
Integrated Storage Controller. 

But nobody at either company will discuss further the reasons for the 
pr.oposed acquisition, other than to emphasize that an agreement in prin
ciple hasn't been reached--at least not in late June. 

DEC TO ENTER USED COMPUTER BUSINESS? 
"There's a big opportunity for vendors such as ourselves to get into the 
used computer market," says a source from Digital Equipment Corp. The 
source says the used computer area is receiving serious consideration by 
the minicomputer manufacturer who has been branching out into all kinds 
of new ventures lately: it introduced the VT78 word processing system 
(page 150) which will be sold by both DEC's wp group and the PDP-8 group, 
and more recently began oeming products to Heath Co. for horne computing. 

SOME RECOGNITION 
While only some 17,000 out of an estimated 500,000 data processing per
sonnel hold the Certificate in Data Processing (CDP), there is some 

(Continued on Page 160) 



Another MARK IV® success story: 

"We can't find 
a superlative 

strong enough 
to describe 

MARK IV!" 

- L. R. Mezirka, Jr. 
Manager, Custom Systems 

Optimum Systems, Inc., 
Santa Clara, CA 

"As one of the top computer service firms in the U.S., we 
provide everything from specialized player selection for 
professional athletic teams to an elaborate daily delivery 
and financial accounting system for a linen supply com
pany. Both of these are examples where MARK IV is used 
extensively. 
"MARK IV is the leading vendor-supplied product we 
offer, and we're using it for more than 75% of our new sys
tem developments. In fact, we have clients who formerly 
specified Cobol and Assembler who've mandated that all 
future systems and enhancements be done in MARK IV. 
"We recently did a large system rewrite in MARK IV in less 
than 90 man-days; I think it would have taken 200 to 300 
with Cobol. Our clients are very impressed that we're able 
to make massive revisions on extremely short notice. And 
we find that MARK IV systems typically run 10% faster 
than Cobol. 
"As far as support is concerned, I can only think in terms 
of superlatives. We've never had a failure in the software, 
and Informatics has resolved every question we've ever 
had. Their people are very competent and helpful, and the 
product itself is exceptionally reliable." 
WHAT IS MARK IV? MARK IV is the most versatile and 
widely used software product in the world for application 
implementation, data management, and information pro
cessing. Six powerful models (prices start at $12,000) are 

in daily use on IBM 360/370, Univac 70190, Siemens 4004, 
and Amdahl 470 computers at over 1,200 installations in 
43 countries. Programs in MARK IV require only about 
one-tenth the statements of Cobol, and users report 60 
to 90% cost and time reductions on most MARK IV appli
cations. More than 50 computer utilities and service bu
reaus offer MARK IV services to their clients worldwide. 
Optimum Systems' clients include the Federal Trade Com
miSSion, the Federal Energy Administration, several major 
banks, insurance companies, engineering firms, manu
facturing companies, municipalities, and professional ath
letic organizations. 

r------------------------, 
I Informatics Inc., Software Products, Dept. 0777 I 
I 21050 Vanowen St., Canoga Park, Calif. 91304 I 
I I 
I Name Title I 

I Dept. Computer I 
I Firm I 
I I 
I Address Phone I 
I I I City State/Province Zip I L ________________________ J 

• 
informatics inc I Software Products 

®I 
World's Leading Independent Supplier of Software Products 
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GET YOUR ACT TOGETHER: 



It takes a lot of drive 
to make ends meet today. 

We hate to see OEM frustration - the kind caused when you can't close the 
gap between advancing 'computer technology, and your peripherals' ability to 
fit in with your plans. Just coming "sort of close" won't do anymore. 

Getting things together is a specialty at Pertec. We're industry-watchers, 
as well as seasoned participants-trust us to pinpoint exactly what you're going 
to need ... often even before you do. To help you realize the full potential of 
state-of-art CPUs. With much greater cost-effectiveness. 

Take our tape drives. (Please.) Already available in more than 400 line
variations-but we didn't stop there. Not Pertec. We anticipated your need for 

a super-fast, sophisticated tape transport, to handle 
high volume dp throughput. 

The result: our new TI000 family, a new-generation in 
vacuum column drives. 75 to 125 ips; dual density for 
now, but designed to handle GCR high density recording. 

We're devoted to your disk demands too. Rigid or flex
ible. Both fixed~and-removable. From 0.25 Mb to 50 Mb. 

And we didn't give you 50 megabytes by forcing a 
switch in technology. We simply expanded our D3000 Series to include 25-50 Mb 
units. As extensions to an existing line. With technology and parts commonality 
you're already used to. 50 Mb, without major logistic support changes ... without 
special pre-recorded media. 

All Pertec drives are built to stay together too. Reliability's 
a big number with us. Like testing at every manufactur

ing stage, with 40-hour burn-ins. Like setting up the 
biggest direct sales and service organization of any 
independent peripherals manufacturer. Like our toll-free 

800 line, for 24-hour, 7-day emergency assistance from strategically located parts
and-repair depots around the world. 

Pertec's product families are ready when you are. With on-target solutions
regardless of capacity, speed and performance specs ... it's a snap with Pertec. 

Get together with Pertec peripherals: write Pertec, 9600 Irondale Avenue, 
Chatsworth, California 91311. Or call the Pertec regional sales office nearest you: 
Los Angeles (213) 996-1333. Ann Arbor (313) 668-7980. Hudson, New Hampshire 
(603) 883-2100. London (Reading) 582-115. 

lmPEwlEC 
a division of Pertec Computer Corporation 
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You won't find 
a beHer family of 

printers for 
the price. 

Iti that simple. 

The New Centronics 700 Series. 
Now, the features that make our model 700 the best, 

lowest-priced serial printer are available in a family of 
seven models: uncomplicated modular construction; the 
reliability of fewer moving parts; high parts commonality; 
and low price. All of which means a lower cost of ownership. 

The new 700 family covers a full range of serial printer 
requirements: 80- and 132-column format; 60 to 180 cps 
speed range; bi-directional and logic-seeking operations; 
and 110-300 baud KSR and RO teleprinters. 

Like all Centronics printers, the 700 family is better 
because we back them with a wide choice of customizing 
options and accessories. More than 100 sales and service 
locations worldwide. Centronics' financial stability, and 
dependability proven by more than 80,000 printers installed. 

Simplicity of design, full range capabilities, and better 
back-up make our 700 series printers simply better. 
Centronics Data Computer Corp., Hudson, N.H. 03051, 
Tel. (603) 883-0111. Or Centronics Offices in Canada and 
throughout the world. 

I:EnTROnII:S® PRinTERS 
Simply Better 
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letters 
High MARKs IV tools 
I am surprised and disappointed that 
your "Editor's Readout" on Program
mer Productivity (May, p. 63) did not 
mention the single most important fact 
about that productivity: over half the 
sizable computer installations in the 
United States still use only COBOL and 
cOBoL-age language and systems. 
These installations have thus far ig
nored all the modern devices available 
as software products which have been 
developed in the last ten years, and 
now are proven systems for the in
crease of programmer productivity. 

The biggest factor in the lack of 
programmer productivity is, and al
ways has been, the extraordinary reti
cence of the programmer and pro
gramming organizations to adopt 
modern tools. FORTRAN was accepted 
very slowly and with reluctance. 
COBOL, with all its universal backing 
and wide base of support, was likewise 
slow in being adopted, requiring up to 
eight years after introduction to reach 
a 50% employment level. The delay in 
employing the modern systems is as 
inexplicable as the previous delays. 

WAL TER F. BAUER 
President 

Informatics Inc. 
Woodland Hills, California 

Discouraging development 
Congratulations on the excellent arti
cle, "How It Works in Europe" 
(March, p. 65). I thought this was an 
outstanding example of "telling it like 
it is" for the benefit of readers trying to 
understand how time-sharing and re
mote computing have been discouraged 
from development in Europe in a situ
ation that parallels the one in the 
United States. 

Re: solved! 

PAUL SCHMIDT 
Director 

Basic Timesharing Inc. 
Incline V illage, Nevada 

A rare case of insomnia tonight finally 
gave me the time to look at W. D. 
Maurer's FORTRAN program ("Solved!" 
April, p. 21). My first reaction was to 
pen off a letter suggesting more effi
cient ways of doing it. (Why use an 
input buffer of 72 characters when the 
matrix allows for a max of 49?) But 
then I asked myself if I would be will
ing to expose my code to the nit-pick-

July, 1977 

ing multitudes who read DATAMATION. 
Probably not. Anyway, hundreds have 
probably sent in better versions al
ready_ 

So, I would like to commend Mr. 
(Ms. ? You can't tell anymore.) Maur
er for his courage and for doing a big 
turn for proper documentation. I just 
completed a thousand line time-sharing 
FORTRAN program and I used the same 
technique. Not only will it be an indis
pensible help for the person who will 
modify the program later, but it was 
worth its weight in gold to me as I 
wrote the program sans flowchart. 
(Since I am inherently lazy and some
what impatient, I use '=' in place of 
'IS THE') 

Counting in Cobol 

D. C. STULTZ 
Tampa, Florida 

I would like to suggest a small, simple 
modification of COBOL which I believe 
would be appreciated by many pro
grammers (on both sides of the struc
tured programming/ GO TO debate). 
This is the introduction of a "PER
FORM-DEPENDING ON-" feature. 
Such a feature could replace either a 
"GO TD--DEPENDING ON-" where 
control returns to the next statement, 
or a series of "IF-, PERFORM-" 
statements with the same effect. 

This feature would be useful in such 
a common situation as, for example, 
keeping a count of different record 
types: 

PERFORM 1st-COUNT 2nd-COUNT 3rd
COUNT 

DEPENDING ON RECORD TYPE 
next sentence 

• 
• 
• 

1st-COUNT. 
ADD 1 TO RT-COUNT-l. 

2nd-COUNT 
ADD 1 to RT-COUNT-2. 

3rd-cOUNT. 
ADD 1 TO RT-COUNT-3. 

I would certainly find this facility 
useful, and I believe many other COBOL 
programmers would, too. 

Cobol can 

RODERICK A. PARKES 
Kowloon, Hong Kong 

What If-Indeed! If John Beamish's 
"Forum" suggestions were uniformly 
adopted (May, p. 294), confusion and 
duplication would result. The progress 
toward clarity and readability advo
cated by McCracken and Ledgard 
would be lost. Much of what Beamish 
wants is already possible. Considering 
Beamish's points in turn: 

1. Though programs do process 
data, they are always going to be 
modified so they exist for this 
reason as well, and they certain
ly should be as clear as possible 
for programmers faced with this 
task. Upper and lower bounds 
of arrays are neither simpler nor 
more elegant ways of achieving 
readability. Wirth's use of the 
term "trickology" is appropriate 
here. 

2. Though having compilers give 
all variables and tables default 
values of zeros or spaces would 
save many oc7 errors, the 
REDEFINES feature of COBOL al
ready allows relatively easy ini
tialization of table values. 

3. Complex loops of the types envi
sioned needing a CONTINUE fea
ture probably should not be writ
ten in the first place. If data 
values can blow up such a loop, 
they should be checked before 
entering the code, not in the 
computations. 

@ DATAMATION a 
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Harris now delivers the most cost/performance effective multi-use 

computer system in the industry. 
Our new family of high performance systems-S115, S125 and 

S135-together with our powerful VULCAN Virtual Memory Operating 
System supports more than 50 terminals. Simultaneously. 

This is a whole new line of medium-scale, multi-use systems with 
increased reliability and new state-of-the-art technology. You get greater 
I/O throughput. MOS memory with error correction. Powerful micro 
processor based CPU. Broad selection of highly reliable peripherals. And 
all operate with ANSI 74 COBOL, FORTRAN, RPG II, FORGO, SNOBOL, 
and extended BASIC. 

The Harris S100 systems take on many different jobs all at the same 
time. Multi-stream batch processing. Multiple concurrent RJE's, both host 
and remote. Multiple interactive time sharing. Real-time processing. And 
this new generation of high performance computer systems from Harris 
delivers these all to you, concurrently. 

If your need is distributed processing, time sharing, data base 
management, or any type of concurrent multi-use application, 
benchmark our new computer system against any other system in the 
industry. 

Harris Computer Systems, 1200 Gateway Drive, Fort 
Lauderdale, Florida 33309. Telephone (305) 974-1700. Europe: 
Harris Intertype, Ltd., 145 Farnham Road, Slough, SL1 4XD, 
England. 

All at once, it's Harris. 

~2D.HARRlS 
[-11_ rr······_- "11 __ [[--1 COMMUNICATIONS AND 
~ INFORMATION HANDUNG 
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letters 
4. Obviously GOTO'S over hundreds 

of lines of code are bad, but 
forward GOTO'S within a section 
cause little or no confusion and 
often eliminate a separate para
graph which would need to be 
performed. 

5. Removing GO TO. • . . DE

PENDING ON would deprive the 
COBOL programmer of his only 
facility to allow a CASE con
struction. 

6. PERFORM •... UNTIL as well as 
other PERFORM constructs are so 
close to good structured pro
gramming practices that their 
presence should be preserved not 
pared. If desired, EXIT can serve 
as a delimiter for each module 
performed. 

7. INSPECT and TRANSFORM could 
be made much more powerful 
(at some compile and execution 
expense), but this language is 
COBOL not SNOBOL. 

8. Square root is easily available 
with * * .5. How many COBOL 

programs really need random 
numbers? 

9. Allowing abbreviations in 
COBOL would remove the only 
documentation done by many 
programmers. COBOL comes as 
close as any language to being 
self-documenting. This is too 
important to give up-even if a 
compiler can make conversions. 

10. Requiring the compiler to align 
and indent is a commendable 
thought (and ADR'S METACOBOL 

does just this), but often it is not 
consistent with the program's 
logic-not to mention not being 
present in the source cards or 
source file which is what the 
programmer must edit. 

PETER R. NEWSTED 

Assaciate Prafessor of MIS 

University af Calgary 
Calgary, Alberta, Canada 

Keeping cool 
"Looking Back" (May, p. 8) was in
teresting, but perhaps we have ad
vanced so fast we overlooked some
thing important. 

Cryotrons were very tiny in their 
day, but were later developed to switch 
very large superconducting currents. 
Electric motors are no more than a 
mix of logically controlled stationary 
and rotating magnets. What if we built 
larger motors of superconducting mag
nets which are, at the very least, 
2,000% more efficient than electro
magnets? 

24 

Could this liquid helium motor fur
nish itself a zap of current every week 
or two, overcome the low friction of 
today's bearings, recompress the heli
um gas back to a liquid and have some 
torque left over? Thermodynamic or 
heat logic says no, but cryodynamics 
extends the range of temperature down 
to less than a minus 455 0 Farenheit 
where superconducting motors would 
have no resistance or heat losses. Can 
computer logic solve our energy crisis? 

JOHN w. ECKLIN 

President 
Cryadynamics Compan~ 

Alexandria, Virginia 

CIP improves performance 
I heartily agree with Paul J alics ("Im
proving Performance the Easy Way," 
April, p. 135) that a very small num
ber of critical paragraphs of a comput
er program are responsible for utilizing 
a disproportionate amount of comput
er resources (cpu, 1/0). I also agree that 
if these paragraphs can be identified, 
program optimization can be an ex-

tremely cost-effective tool. 
The problem is, given a large pro

duction system, how do you find these 
paragraphs? Or better yet, how does 
someone unfamiliar with the inner 
workings of the program locate these 
paragraphs? Eyeballing the listings, as 
Dr. J alics suggests, is next to a hopeless 
task. The other methods documented 
by Dr. J alics (measures of efficiency 
and critical job steps) are ways to get 
at the problem, but don't actually solve 
it. 

I'd like to suggest a procedure for 
locating the critical paragraphs within 
a program. At the Dept. of Housing 
and Urban Development, we utilize 
the COBOL Instrumentation Package 
(CIP) and a computer program devel
oped by the U.S. Navy. 

CIP will automatically instrument a 
COBOL source program and produce an 
output report, which, among other in
formation, lists each program para
graph and gives the cpu time utilized as 
well as the percent of the total cpu 
time. In this manner, the two or three 
critical paragraphs are isolated. The 
optimization effort can then follow Dr. 
J alics' excellent tuning steps. 

With the use of CIP as well as a 

number of other monitoring programs 
(110 Activity Analyzer, Segment Load 
Analyzer), HUD has developed proce
dures for reviewing, monitoring, and 
optimizing production systems that 
have proven extremely cost-effective. 

ALFRED R. SORKOWITZ 

Office af ADP Systems Develapment 
Department of Hausing and 

Urban Develapment 
Washingtan, D.C. 

Keyboarding obsolete 
Mr. Patrick's book review of Human
ized Input (April, p. 45) discussed 
some of his concepts on the profes
sional keyboarding section that I feel 
should be discussed further. 

While our data preparation manager 
has statistics to prove more than dou
ble the rate of 6,000 characters per 
hour mentioned, our experience indi
cates that a large professional key
boarding section is becoming irrele
vant. 

In our company, we have imple
mented three types of front-ends where 
the keying is performed by user de
partment people as an incidental part 
of their work. These are using "intelli
gent" key-to-cassette terminals; on-line 
key-to-disc with only the keypunch 
type of edits; and fully on-line entry 
with edits, extensive logic, and file re
trieval. In all three cases, we reduced 
the work in the user departments by 
having the clerks key into a terminal 
rather than work on paper. The reduc
tion of clerical work seems to be 
roughly proportionate to the amount 
of "computer intelligence" available at 
the time of entry. 

It appears that the "fill in the coding 
sheet" input operation, for example, 
goes at least five to ten times faster on 
a terminal. Even the typical edit opera
tion (a document is scanned, a few 
codes written on it, and errors or omis
sions corrected) is faster if handled as 
a keying operation rather than with 
pencil and paper. Now that we can 
remove the complications formerly as
sociated with keypunching, the keying 
becomes incidental. It apparently re
quires little more thought than forming 
letters or numbers with a pencil. 

I, like Mr. Patrick, have admired the 
professional keyboarding people over 
the years for the ability to do a lot of 
work accurately. At times they have 
even produced good data from docu
ments that looked illegible to me. 
However, it appears that in the future 
we will seldom be able to economically 
justify a large section with the single 
function of keying data. 

WALTER SCHMITT 

Supervisar, Accaunting 
Prajects Systems Dept. 

Wheeling-Pittsburgh Steel Corparatian 
Wheeling, West Virginia 
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Wherever it's said, however it's spelled, Informatics ® 

fulfills the promise of the computer ... universally! 
Informatics . .. throughout the world, the word is synonymous 
with the ultimate in modern data processing. In the United 
States and many other countries, it means the people, prod
ucts and services of Informatics Inc. One part of the ever
expanding Informatics world ... our broad range of software 
products. We're best-known for MARK IV®,the general-purpose 
implementation system installed at over 1,100 computer sites 
in 43 countries. But we have more to be proud of ... some 
of these are other implementation systems like SCORE®, 
SHRINK and CL *IV ®. And our communications monitors ... 
INTERCOMM, BETACOMM, and MINICOMM ... each for a 
specific IBM 360/370 environment. Our LIFE - COMM ® 
and ISSUE - COMM ® products for insurance applications, 
PRODUCTION IV®formanufacturing,andour ACCOUNTING IV® 

line of products for general business accounting. Informatics 
Inc .... the world's leading independent software supplier. 
Drop us a line on your letterhead and we'll send you a colorful 
brochure that tells how we can help you fulfill the promise of 
your computer. 

SOFTWARE PRODUCTS 
PROFESSIONAL SERVICES 

INFORMATION PROCESSING SERVICES 

• 
informatics inc I 

®I 
Corporate Offices/21031 Ventura Boulevard/Woodland Hills, California 91364/(213) 887-9040/Telex 69-8473 

MemberSIA ~ SoftwarelndustryAssociation ®U.S. registered service marks and trademarks of Informatics Inc. 
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"Whatever happened to 
01' Fred after that little problem 

with the master file?" 
With the UCC-1 Tape Management 

System, problems just don't happen. 
This software package effectively manages 

all your tapes, preventing the accidental loss or 
destruction of your valuable data. UCC-1 
eliminates costly, handwritten records ... and 
the expensive mistakes they breed. 

There are more than 500 installations of 
UCC-1, representing about three-fourths of all 
installed OS tape management systems. To find 
out why, call us at 1(800)527-3250 (in Texas, 
call 214-688-7313) or circle 93. 

And, while you're at it, ask us about: 
A DOS Under OS System that lets you use 

DOS programs, without reprogramming, while 
you convert to OS (UCC-2). Circle 94. 

A Disk Management System you should look 
into before you buy another disk drive 
(UCC-3). Circle 95. 

A PDS Space Management System that 
eliminates PDS compression (UCC-6). 
Circle 96.' 

A Data Dictionary/Manager that will really 
get IMS under control (UCC-10). Circle 97. 

A Restart/Recovery Management System 
that makes restarting in a matter of seconds ... a 
matter of fact (UCC-15). Circle 98. 

A General Ledger/Financial Control System 
that your Accounting Department has been 
dreaming of (UCC-FCS). Circle 99. 

Software packages like these. One more 
way-

We're helping the computer 
to do more of the work. 

ucc 
P. o. Box 47911-Dallas, Texas 75247 

Canada: 101 Duncan Mill Road - Don Mills, Ontario M3B 123 • Europe: 1258 London Road - London, U.K. SW16 4EG 

Member SIA ~ Software Industry Association 
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HELPING PEOPLE SEE RESULTS TEKTRONIX 4662 

~~There's no plotter 
like it. My terlDinal easily' 
cOlDlDands any graphics:' 
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Problem: You'd like 
computer graphics, but 
not at the price of 
adding more terminals. 
So you continue 'to use paid 
personnel to hand-plot charts, 
graphs and diagrams. 

Solution: Tektronix 4662 
Interactive Digital 
Plotter. Plugs into most 
terminals for precise, 
multi-colored graphics. 
The 4662 plugs into almost all 
RS232-C or GPIB-compatible 
terminals. Use the 4662 to pre
pare graphics on paper or mylar 
for sales meetings, program pre
sentations. With computer accu-

Tektron~ 

racy and unexpected economy. 
Plus multiple colors from felt tip 
or wet ink pens. 

Easy interface to 
timeshare environments. 
Thanks to its built-in micro
processor, Tektronix modems, 
and Plot 10 software, operation is 
simple, accurate, and faster than 
any other plotter at the 4662's 
low price. 

Don't ask your people to 
do a plotter's job. Get a 
graphics specialist that pays for 
itself. Because the 4662 is from 
Tektronix, the worldwide 
graphics leader, you're assured 
of exceptional reliability and fast 
service wherever you are. Talk to 
your local Tektronix Sales 
Engineer now, or call toll free, 
(800) 547-1880. 

CIRCLE 86 ON READER CARD 

The 4662 can draw precise plots on 
mylar or acetate, offering an especially 
valuable graphic assist to overhead 
projectors. 

Tektronix, Inc. 
Information Display Group 
P.O. Box 500 
Beaverton, Oregon 97077 
Tektronix Datatek NV 
P.O. Box 159 
Badhoevedorp, The Netherlands 

Get the 4662. 
Teach your 
old terminal 
new graphics. 

NET INCOME AND DIVIDENDS IN S/SHARE 
WITH THE RA TID OF DEBT/EQUITY 

e 1$ 
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Copyright <0 1977, Tektronix. Inc. 
All rights reserved. OEM prices available. 



people 
The Man Who 
Blew The Whistle 
"J an Freese is the man who blew the 
whistle on transborder data problems," 
says Russell Pipe, a European consul
tant in computers and communication. 
This spring, in a move reminiscent of 
the Mad Hatter's Tea Party, Jan 
Freese moved around the table to take 
a different look at Sweden's Data In
spection Board, and the "Data Inspec-

. torate" that administers Sweden's land
mark data protection act. 

Freese, a judge of the Court of Ap
peals, was involved with the Data In
spectorate from its inception. In 1969 
the Swedish government appointed a 
Parliamentary Commission to examine 
the possible intrusion of computers 
into personal privacy and. recommend 
new legislation. Judges in Sweden are 
often asked to serve on such commis
sions. Freese had already been in
volved with a number of commissions 
that had to do with medical legislation 
such as free sterilization, forensic med
icine, and psychiatry. Soon after the 
data commission was appointed, he be
came its secretary. In that role he 
played a major part in drafting the 
report of the commission, which went 
to the government in 1972. 

In spring 1973, the government en
acted legislation along the lines sug
gested by the commission, setting up 
the Data Protection Act and the Data 
Inspection Board, which created the 
Data Inspectorate in July 1973. The 
board was to license every data bank in 
the private and public sectors. In a 
small country like Swden, the board 
could thus have a major influence on 
the government's practice. 

Claes-Goran Kallner, another judge, 
was selected to head the new data 
board and inspectorate. And guess who 
moved around the table to take over 
the prickly licensing task? Right; a 
cheerful man in his forties who looks 
more like a puckish marketeer than a 
sober judge or stern inspector-the en
ergetic Freese. The task he faced was 
daunting. Because every data file in 
Sweden had to have a "responsible 
keeper" approved by the inspectorate,. 
which also had to approve its purpose 
and manner of use, the problem was 
how to set up the mechanism without 
bringing Swedish business to a halt. 
The answer was to let old files go on, so 
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long as they registered applications be
fore 1975, while handling new applica
tions as they arrived. Most companies 
got their applications in the last week 
of December 1974-and Freese's tiny 
staff (about 20) faced almost 15,000 
applications. Many of these ~ould be 
handled by "rubber stamping," trusting 
the keepers' assurances that they were 
standard files handled in standard 
ways. (In time, some kinds of software 
packages achieved defacto approval 
from the inspectorate, and could be 
used with minimal fuss. ) 

A data base of data bases (for which 
the inspectorate had to get a special li
cense Ifrom the government) helped sort 
out the paperwork problem. So did the 
style evolved by the founders-one of 
minimum paperwork and a service phi
losophy. Users could phone and get 
status reports on their applications 
(from terminals at the inspectorate), 
or advice on new files they contem
plated. 

JAN FREESE 
Moves around the table 

The machinery was streamlined
and workable. Somehow the small staff 
plowed through the entire backlog, 
processing almost 19,000 applications 
from 1975 onwards. Freese says, with 
some pride, today: "Sweden intends to 
maintain the most advanced mecha
nisms for dealing with personal data." 

Public awareness is an important 
part of the equation, and the Swedish 
inspectorate has done an excellent job 
of making its processes open to public 
view. "Open government and personal 
privacy" seem to be its watchwords. 

One measure either of the inspec
torate's success in increasing public 
awareness or of Sweden's current state 
of mind comes from an opinion survey 
carried out in late 1976 by the govern
ment's bureau of statistics. The Swedes 
put privacy in third place in their rank
ing of problems-after unemployment 
and inflation, but before such matters 

as old age or child care, which also are 
important issues today in Sweden. 
Freese points out, too, that 93 % of 
Swedes do not want to be on junk 
mailing lists. 

Working with a mandate like this, 
the Data Inspectorate keeps moving. 
The original parliamentary commis
sion that initiated the law said the 
technology was moving so fast that it 
should be reviewed quite soon after its 
inception. In mid-1976 the govern
ment appointed a new parliamentary 
commission to evaluate the operations 
of the data inspectorate and recom
mend any changes needed in the law. 

Guess who has moved around the 
table again to join the new commission 
as an expert member? Freese, of 
course, the man who knows where all 
the bodies are buried. 

The new parliamentary commission 
will make a preliminary report this au
tumn, to be the basis for wide discus
sion. Then in 1978 they expect to 
make a final report, which probably 
will result in more changes to the law. 
The timing is important in Freese's 
eyes because it makes it possible to 
harmonize the laws of all four Scandi
navian countries with respect to inter
national movements of data-and it 
probably will give added impetus to a 
Europe-wide movement to create an 
international data law that gives data 
about a citizen the same protection it 
would have at home, no matter where 
it was handled-thus eliminating the 
danger of "data havens." 

What kind of man is it who can 
build a reputation sufficient to be cho
sen to help design a pioneering data 
inspectorate, then move around the ta
ble to help set it up and get it running, 
then move around yet again to help 
evaluate and extend it? 

"I attended more schools than most 
people," Freese says. He started school 
two years early because his widowed 
mother was unable to find someone to 
mind him while she went out to work. 
Then he stayed on for several extra 
years, to catch up in age. Then he 
embarked on a year of independent 
reading that enabled him to pass his 
student exam. Curiosity is one charac
teristic Freese shows. Another is the 
ability to balance a number of inter
ests. He started out to become a doc
tor, but changed his mind and read for 
the bar instead-but he has been in
volved with a lot of medical legislation. 
Today he's working on a book about 
genetics and other medical situations, 
and the interface of medicine and 
society. 

Freese looks back on his time at the 
Data Inspectorate with some pride. 
"When I left we had killed the backlog. 
The administration problems of a new 
organization were under control." 
Asked if he'd worked himself out of a 
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people 
job, he smiled: "The question is to go 
on to cover new aspects of information 
and society." Earlier this year Freese 
published a book, You and the Com
puter, raising some of the social ques
tions dealing with computers that will 
be more important to union members, 
now that most management decisions 
are subject to union consultation in 
Sweden. 

Freese believes, along with 65 % of 
Swedes (according to a recent survey) , 
that the Data Inspection Board has to 
become a little tougher in the future. 
"People want less use of their personal 
identification numbers, for example," 

he points out. "So the board has to 
reexamine its policy. Another question 
is university research. Up until now, 
we have been approving a single pro
fessor as responsible keeper, knowing 
that a number of his students in a 
department might be using the data for 
different aspects of the research. They 
are usually dealing with the same popu
lation, and this way you can avoid 
some bureaucracy. But you have to get 
into the purpose of the research, and 
the board may have to go into this 
more deeply in the future." 

What has changed in the years he 
has been involved with privacy and 
data? Freese smiled again, "I can tell 
you there is not one single personal file 
in Sweden that hasn't been affected. 
But we've done it without large costs." 

A ~unkaholic's" Dream House 
On his desk is an elaborate panic but
ton. When pushed, it produces a blink
ing red light and a horrible noise . . . 
nothing more. Behind his desk are two 
"nothing lights" which wink and blink 
in intriguing patterns ... to no end. 

And partly because of all this, Hon
eywell Information System's Deer Val
ley, Ariz., plant, outside of Phoenix, 
wastes practically nothing. He is Dick 
Hotaling and he runs Honeywell's 
Apache Facility in Phoenix. The facili
ty has been in existence since 1968. 
Hotaling has been its manager since 
January 1974 but he has been close to 
its operation since its inception. The 
facility recycles what the Deer Valley 
plant used to throwaway. It's sales 
make it self-supporting. 

It all started in 1968 when Jerry 
Hecker, then HIS' manager of material 
at Deer Valley, realized that the plant 

DICK HOTALING 
Old computers never die 

literally "threw away thousands of dol
lars worth of stuff a month." Hotaling 
was Hecker's administrative assistant. 
Honeywell went to the Arizona Public 
Service which owns and leases to Hon
eywell "for a minimum sum" the Apa
che St. facility. It got started as a facili
ty to train adults who fit the category 
of "hard core unemployed." Hotaling 
was "the -buffer between the store and 
the plant." 

"It was an in-depth training pro
gram then," he recalls. "Trainees 
would spend from 12 to 15 months at 
Apache St. and were guaranteed auto
matic transfer to the main plant." This 
created a problem when business be
came bad. People were being laid off at 
the plant, and automatic transfer just 
didn't happen. "People were stuck here 
for as long as two years," said Hotal
ing. "Many became disgruntled and 
argumentative. We decided we couldn't 
do this any more." Early in 1974 the 
last trainee left and they started their 
current program with high school 
students. 

The facility works with from seven 
to 13 students at a time, teaching them 
such things as use of hand tools, as
sembly and disassembly, stock keeping, 
material identification, and basic read
ing of blue prints. They get their stu
dents from Phoenix' "inner city" 
schools through the schools' counselors 
who work with HIS' personnel people. 
"The counselors have done a bang-up 
job," said Hotaling. "We've never 
turned down one student they've rec
ommended." 

The students work 20 hours per 
week for approximately 90 working 
days, tearing down whatever comes in 
from the sometimes three times per 
day deliveries from the Deer Valley 
plant into salable items which run the 
gamut from electronic parts to scrap 
metal and scrap paper. They get high 

school credits and $2.30 per hour. 
What happens to some of the obso

lete computer equipment that comes 
into the Apache St. facility? Well, 
some of the skins end up as out-houses 
in Phoenix' surrounding mountain re
sort areas. Lights and wires are helping 
out model train buffs with their lay
outs, and transformers and other elec
tronic parts are the favorites of Citi
zen's Band and' Ham radio buffs. Hot
aling, who considers himself a "junka
holic," appreciates others of his kind 
who come into the store "and browse 
around for hours looking for some
thing they don't need at a price they 
can afford." 

He usually doesn't inquire what a 
customer wants unless the customer 
asks him. "One time I couldn't help 
myself. Three college-age girls were 
wandering up and down the aisles pick
ing up three of this and four of that 
(things like loose wires, pieces of plas
tic, and electronic parts). I finally 
asked what they wanted the stuff for. 
They were art students at Arizona 
State Univ. and wanted the stuff for a 
collage." 

Hotaling, who has BS and MEE de
grees, joined General Electric in Sche
nectady, N.Y., in 1938 and has 
worked for the firm ever since, trans
ferring to Honeywell with the 1971 
acquisition by Honeywell of GE'S com
puter operations. 

Now 62, he has changed his original 
plan to retire at that age. "I'm having a 
hell of a time. They'll either have to 
fire me or retire me when I become 
65." 

He's one of his own best customers 
to the chagrin, he says, of his wife. He 
doesn't only make gadgets for himself. 
Last Christmas Governor Raul Castro 
of Arizona visited Hotaling's store to 
see what was being done for the stu
dents. Hotaling presented him with a 
"decision maker" made up of switches, 
lights, a meter, and a control panel. 
The device can give the governor three 
different answers to critical questions 
... "pass, veto, or call Pat (his wife)." 

In New Posts 
MAURICE H. GREENFIELD was 
named director of corporate systems 
ITT World Commmunications Inc .... 
WILLIAM F. ZUENDT, recently 
named director of the computer sys
tems division of Wells Fargo Bank was 
elected a senior vice president . . . 
GERALD N. SOMA joined Integral 
Business Computing, Inc., Harbor 
City, Calif., as vice president for sys
tems development for the company's 
travel and reservations industries mar
ket ... RICHARD E. WEBER was 
appointed vice president of Honeywell 
Information Systems' Product Man-
agement Operation. ~ 

DATAMATION 
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Notes and observations from IBM that may prove of interest to data processing professionals. 

Honeycomb-like storage cells of the IBM 3850 Mass Storage System. The MSS can put as much as 
472 billion characters of data online to the computer. 

3850 Sitnplifles Life at Dun & Bradstreet 

"Our business is information," says 
Dun & Bradstreets vice president, Gor
don J. Aubrecht. "Every day, some 2,000 
people-trained business analysts
gather that data through direct inter
views with business owners. It is then 
our job to store, assemble, package, and 
disseminate it. Computers make that 
possible. And computerized verification 
and security programs help us monitor 
accuracy of the information while 
safeguarding confidentiality of the file." 

The wellspring of its credit and mar
keting services to the business commu
nity is Dun & Bradstreets data base on 
four million commercial enterprises. So 
the company is assured prompt access to 
any part of this file, D&B has chosen to 
use an IBM 3850 Mass Storage System 
(MSS), designed for the online storage of 
large quantities of data. 

"The MSS gives us the benefits of 
high-speed.disk storage, but at the cost 
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of tape," Aubrecht says. "Since installa
tion in our New York computer center, 
we have been able to cut back from 22 
tape drives to eight', and have reduced 
our tape library from 22,000 reels to 
16,000. And we expect that number to 
diminish to 8,000 before long." The 
center is equipped with two System/370 
Model 158s. 

"This file base is the foundation for 
many of our services," Aubrecht notes. 
"We computer-typeset-directly from 
the stored information-such publica
tions as the Dun & Bradstreet Reference 
Book, The Apparel 'frades Book and the 
Reference Book of Manufacturers. From 
the same file, we extract detailed, 
custom-tailored marketing facts, called 
Duns Market Identifiers." 

Adds Robert Porowski, director of 
computer operations and support: "The 
most important gain for us was the 
elimination of manual handling of tape. 

We've done away with thousands of 
mount/dismount operations each month 
and, at 21,6 to 3 minutes per operation, 
thats hundreds of hours saved." 

In the IBM 3850 Mass Storage Sys
tem, data is recorded on magnetic tape 
enclosed in small cartridges, which are 
automatically retrieved by the system 
when required for read or write opera
tions. 

"The shift to MSS, along with other 
changes made at the same time, also 
yielded some direct hardware cost sav
ings," Porowski added. "Its a new mode 
of storage, occupying a new place beside 
disk and tape in terms of cost and operat
ing characteristics. By using it for the 
storage functions to whi,ch it lends 
itself-in our case, the equivalent of mul
tiple data bases online-we're achieving 
important gains in performance and 
quality, significant cost savings and a real 
assist in internal operations." 
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When the city of Nashville, Tennes
see, adopted extended-area govern
ment, a metropolitan area of a half
million people was unified under one 
administration. 

One resulting efficiency is data proc
essing service provided to the entire 
metro area-known formally as the Met
ropolitan Government of Nashville and 
Davidson County-from one computer 
center with an IBM System/370 Model 
158. To increase productivity, the center 
uses three new aids to develop and main
tain application systems. 

One aid, called Hierarchy plus In
put, Process, Output (HIPO), ap
proaches program design and documen
tation in terms of small, functionally 
defined modules. Another, Structured 
Programming, makes programs easier to 
read and understand. 

The third aid is Data Language/l 

(DL/l), an IBM data base manager. DL/l 
structures data into a common format 
that allows many programs to access the 
same files, eliminating redundancies. 

All three can reinforce each other to 
make application development and 
maintenance more productive. 

How much more productive? Ron 
Dickie, director of data processing and 
computer services for Nashville, points 
out that-in addition to quantifiable im
provements-many of the most impor
tant benefits are intangible, such as im
proved forecasts of development times 
and costs. 

Other gains can be stated precisely. 
These include a doubling of workload 
without an increase in staff size and using 
20% to 40% less computer time to test 
new applications. And new program
mers can write online programs after 
only two months of training. 

"On that quantifiable basis, we iden
tified $173,350 of costs actually avoided 
during the first year with the new tech
niques," says Mr. Dickie. "That:" particu
larly impressive to us because it was a 
busy year, in which we developed seven 
major application systems." 

Because program development now 
is done in a modular fashion, a program
mer needs only one week, on the aver
age, for coding and testing a program. 

And program maintenance activity 
was greatly reduced under DL/l. "We 
used to spend a lot of time in rework," 
says Mr. Dickie. "Now we alter data 
bases and switch storage devices without 
making program changes. 

"All in all, HIPO and DL/l and Struc
tured Programming have proved to be a 
winning combination. They've helped 
us serve our citizens better while saving 
some hard-earned taxpayers' dollars." 

Litton's ~Blue-Collar'Job for Finance Systetn 
Designed to meet the diverse needs 

of today:" fimincial institutions, the IBM 
3600 Finance Communication System is 
also proving highly useful in the man
ufacturing environment. 

At the Data Systems Division of Lit
ton Industries in Van Nuys, California, 
and Lubbock, Texas, a 3600 controls the 
flow 'of materials through plants that 
produce command and control systems 
for the United States Government. The 
key component is the 3604 Keyboard 

Display. Used as a teller terminal in 
many banks, it serves as a data entry and 
display terminal at Litton. 

Whenever a shop order is created, 
the 3604 encodes product information 
on the magnetic stripe of a "traveler 
card"-much like a personalized bank 
card-which accompanies the material 
being processed as it passes through a 
series of work stations. After work is 
completed at each station, the worker 
inserts the card in a 3604 Keyboard Dis-

At a Litton plant in Van Nuys, California, Liliane Perini enters production data, encoded 
on a magnetic stripe, into a terminal of the IBM 3600 Finance Communication System. 

play, which reads the encoded data, 
times it and enters it into Litton:" IBM 
System/370 Model 158. 

Production workers enter informa
tion at the 3604 through easy-to-use 
function keys, with step-by-step 
guidance provided by the system. Data 
captured at the 21 shop-floor terminals 
updates master files of open orders 
stored in IBM 3601 controllers, which 
act as local processors. 

"The exact status of any order is 
available to production supervisors at 
any time through the terminals," says 
Bertram Voddon, vice president of oper
ations. "Each night, accumulated data is 
forwarded to the computer in Van Nuys, 
where it is processed and made available 
the next morning in the form of produc
tion reports and analyses." 

As John Lawrence, vice president of 
finance for the division, points out, the 
online 3600 system does for shop orders 
at Litton what it does for bank accounts 
at financial institutions-it makes full, up
to-date information available to author
ized personnel. 

"And with 9,000 shop orders active 
here at anyone time, that:" no small ac
complishment," he adds. "The 3600 is 
keeping us on top of operations in a way . 
that was never possible before." 



Advertisement 

J. I. Case: Super Service on Spare Parts 

"We've been able to cut inventory by 
more than 12 percent," says Jack A. Cho
banian, director of service parts supply 
systems at J. I. Case, one of the largest 
and oldest manufacturers of farm trac
tors and construction vehicles in the 
United States. 

Four years ago, Case converted the 
management of its service parts inven
tory to an online computer system which 
it calls AIDS (Automated Inventory Dis
tribution System). 

"Even while reducing inventory, we 
eliminated 75% of our backorder count. 
Conversely, our 'fill rate'-the propor
tion of items delivered without back
order-improved by 8%, in the same 
period." 

Case, a Tenneco company, fills 2,000 
orders a day, shipping a total of 20,00'0 
line items from its main warehouse in 
Racine, Wisconsin, to ten regional ware
houses and a network of distributors and 
dealers. 

To support its broad line of current 
equipment models, in addition to earlier 
models spanning the past 35 years, the 
Case Service Parts Division maintains an 
inventory of 155,000 separate part 
numbers. 

"We were able to cut $8 million out of 
inventory while increasing the fill rate 
because the online system gave us much 
better forecasting data," Chobanian 
notes. 

"Previously," he continues, "we 
based our inventory projections· on re
plenishment orders from the warehouse. 
Now, with order entry as an online sys
tem, we can look at accurate figures for 
real dealer demand." 

AIDS runs on a System/370 Model 
168 in Case's corporate computer center 
in Racine, under Multiple Virtual Stor
age (MVS) and Information Manage
ment System/Virtual Storage (IMS/VS). 
The system is accessed through 85 IBM 
3277 Display Stations in warehouse and 
office locations. 

Major online subsystems include 
order entry, depot replenishment, order 
inquiry, purchasing, receiving, forecast
ing and warehouse control. Under 
AIDS, orders received before 1:00 PM 
are shipped on the same day; those re
ceived later go out the next day. 

"Before we installed AIDS, the divi
sion's warehouses were full to capacity 
just with agricultural parts," Chobanian 
notes. "When spares for the construction 
equipment line were added to its re
sponsibilities, the division wanted to add 
new warehouse space. Now, with AIDS, 
we are handling both product lines from 
the same space. 

"At least as important as the purely 
financial gains from slimmer inventories 
and fewer backorders," Chobanian as-

J.I. Case uses an online IBM computer to help insure that service parts are always 
available for farm tractors (above) and construction equipment. 

serts, "is the way AIDS has improved 
customer service. The lack of a small 
part, worth a few cents, for a work vehi
cle can stall an entire construction proj
ect at a cost of thousands of dollars a day. 
Similarly, a farmers losses can be devas':' 
tating if a tractor goes out of service dur
ing a harvest. 

"With the online AIDS system, we're 
.getting repair parts out where they're 
needed, faster than ever before. And our 
customers really appreciate it. We can't 
measure the business gain directly, but 
we know its important." 

DP Dialogue is designed to proVide you 
with useful information about data proc
essing applications, concepts and tech
niques. For more information about IBM 
products or services, contact your local 
IBM branch office, or write Editor, DP 
Dialogue, IBM Data Processing Division, 
White Plains, N. Y. 10604. 
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lIPs Tenninrus: 
s but simple. 
With 10,000 sold in just two years, Hewlett-Packard's 
CRT line has made a considerable impact on the 
terminal market. The secret? Human engineering. 

By designing our smart ter
minals around a microprocessor, 
we've managed to uncomplicate 
difficult jobs and make simple 
tasks a piece of cake. 

But that was just the begin
ning. We wanted to make our 
terminals easy to maintain and 
expand. And we wanted to 
make them easy on the eyes, 
both from the operator's point 
of view and as pieces of office 
furniture. 

We did it all. Our terminals 
won design awards for their 
appearance. And our exception
ally clear, high-resolution 
displays have won the hearts 

(and eyes) of everyone who has 
to spend long hours in front of 
a CRT. 

Reducing operator fatigue. 
For our screens, we use a 
9 x 15 character cell, with dot 
shifting to provide exceptionally 
clear definition. You don't have 
to peer at tall, skinny letters. 
Ours look like the best type
writer printing, with the right 
spacing and descenders below 
the line. 

By using white characters 
rather than green, we've made 
the display brighter and easier 
to read. (Have you ever tried 

watching black and green 
television 1) 

Several other screen features 
simplify an operator's life. 
Inverse video, optional half
brightness, underline or blinking 
characters can be used to stress 
important information, and 
reduce mistakes in transmission. 

Plug-in modules 
for quick changes. 
That's the simplest way of 
adapting a terminal to your 
job. So we offer a variety 
of components that pop in 
and out. 

All our terminals have plug
in character sets to cover a 
wide range of computer lan
guages. And a plug-in Forms 
Drawing option lets you gener
ate almost any form your 
company uses. 

Our smartest terminals let 
you plug in fully integrated 
mass storage. This takes the 
form of twin cartridges, each 
able to store up to 110,000 
bytes of data or programs. 

You can use this information 
locally (the termi

Sotne intelligen~ ideas for stnart terminals: 
nal's "soft keys" 
save a lot of 
time and effort 
on off-line jobs) 
or transmit it to 
your central 
computer. 
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A n exceptionally clear display eases long sessions at 
the CRT A Forms Mode aids accurate data entry. 

Plug-in mass storage: you can get up to 
110, 000 bytes per cartridge. 

The "soft keys" on our smartest terminals let you execute complex 
operations with a single keystroke and eliminate many repetitive jobs. 

Problems? The self-test key 
helps pinpoint them for you. 

Another new 
terminal, the 
ultimate "have
it -your-way" 
design, should 
be extremely 
popular with 
OEMs. You can 
pick and choose 
from a variety 
of hardware 
modules, and 
write your own 
firmware. Every
thing plugs to
gether for a 
virtually cus
tom display 
station. 
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Maintenance is a snap. 
Unsnap a couple of catches and 
our terminal is wide open. The 
plug-in PC boards are right 
there. What could be easier for 
changing options or speeding up 
repairs by our servicemen? 

Not that downtime is a 
problem. Our terminals have 
such a good MTBF that we've 
lowered our maintenance price 
twice in the past 18 months. 

And when you do need service, 
you've come to the right com
pany. We have more than 700 
Customer Engineers ready to 

give you support, documentation 
and training. 

So when you're choosing a 
terminal, think of your people 
first. Then think of the terminals 
that are smart enough to be 
almost human. Your local 
Hewlett-Packard sales office can 
give you complete information. 
Or mail us the coupon and we'll 
send you the facts. 

HEWLETT iP PACKARD 

July, 1977 

Smart doesn't have to mean complicated: 
eight HP terminals that prove the point. 

The HP 2640B Interactive 
Display Terminal. Even our sim
plest terminal has many intelligent 
features, including an enhanced 
high-resolution display, plug-in 
character sets, dynamically 
allocated memory, microprocessor 
control, full editing, self-test, 
forms mode and more. It's a lot 
of terminal for the money. 

right to left. It also works from 
left to right for standard computer 
languages. 

The HP 2645A Display Station. 
Our smartest terminal, it can trans
mit at rates up to 9600 baud, has 
a forms mode, user definable "soft 
keys:' and optional fully integrated 
mass storage. A very intelligent 

choice. 

TheHP 2640C ••• Cyrillic Display •• •• _ t The HP 2641A APL 
Terminal. This has Display Station. 
everything you C 'll' S d' h A b' This is modeled • yn IC we IS ra IC 

lIke about the B . after the 2645A, 
version, but it speaks Russian too. but also includes a full 128 charac

The HP 2640N is fluent in 
Danish or Norwegian. 

The HP 2645S completes our 
Scandinavian coverage with 
Swedish or Finnish. 

The HP 2645R. Designed for an 
application in Iraq, this model 
enters Arabic characters from 

ter APL set, plus an APL 64 char
acter overstrike set. 

The HP 2649A Mainframe 
Terminal. This data station is 
ideal for OEMs. It lets you design 
custom firmware for your special' 
application and pick the hard
ware modules your system 
demands. Available with all of 
the 2645A's advanced features. 

I want to know more about HP's terminals. 
D Contact me to arrange a demonstration in my office. 
D Let me know dates of the HP Terminals Seminar to be held 

in my area. 
D Send me complete information about the following terminals: 

Name _____________ Company ______ _ 

Address. _____________________ _ 

City/State/Zip ___________ Phone _______ _ 

L Mail to: Ed Hayes, Hewlett-Packard~OOO Wolfe Road, Dept. 403, Cupertino, C~014 .J 
42702HPT3 
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calendar 
JULY 

Formstech 77, July 27-29, St. Louis, Mo. This year's sym
posium for the forms industry will examine problems and 
opportunities for the forms manufacturer as imposed by 
technological developments in production and business 
communications.' Highlights of the conference include: a 
futuristic, though realistic, view of the office of the future; 
non-impact printing; electronic funds transfer; and new and 
emerging production applications. Registration: $200, IBFI 
members, first attendee, $175 each additional attendee; 
$300, non-member. Internatiof)al Business Forms Indus
tries, 1730 N. Lynn St., Arlington, Va. 22209 (703) 841-
9191. 

ACM-Pacific 77 Regional Conference, July 28-29, San Jose, 
Calif. This year's regional conference is devoted to the small 
computer. From micros to minis, it will explore new hard
ware developments, trends in software, and current applica
tions. It will also provide the opportunity to speak with 
those in the region directly interested in small computers 
and their software. A special evening will combine presenta
tions in billboard style and a hobby computer session. 
There will' also be an exhibit of homegrown gear and 
software. Contact: Peter Szego, Ampex Corp., Mailstop 3-
22,401 Broadway, Redwood City, Calif. 94063. 

AUGUST 

Microcomputer Systems Design, August 1-3, Buffalo, N.Y. 
This three-day conference and workshop will be sponsored 
by the Office for Credit-Free Programs of the State Univ. of 
New York at Buffalo. The conference will focus on the 
design of microcomputer systems for specific applications 
for control, signal processing, and communications. 
Emphasis will be placed on specific microcomputer config
urations and 110 interfacing. Contact: Dr. Hinrich R. Mar
tens, SUNYAB, 3435 Main St., Buffalo, N.Y. 14214 (716) 
831-3211. 

Third International Conference on Computing in the Hu
manities, August 2-5, Waterloo, Ontario, Canada. Intended 
to foster computer research and techniques in all areas of 
humanistic study, the conference is held in North America 
on alternate years with the European conferences of the 
Association of Literary and Linguistic Computing. About 
70 papers on all aspects of computing in the humanities 
have been accepted for formal presentation at the confer
ence. There will be a plenary session each evening and 
shorter sessions during the day. There will also be supervised 
displays of computer hardware, a book fair, and software 
advisory booths maintained throughout the conference. 
Computer art and music exhibitions will be offered, along 
with cultural events and a computer games room. Registra
tion: $60. Contact: John S. North, Chairman ICCHI 3 I CIIH, 
Univ. of Waterloo, Waterloo, Ontario, N2L 3Gl, Canada. 

IFIP Congress 77, August 8-12, Toronto, Ontario, Canada. 
IFIP 77 marks the first return to North America in more 
than 12 years for this triennial gathering of computer 
professionals. The theme of the congress, "The Maturing 
Profession-Perspectives and Prospects," will be imple
mented through eight major categories of technical pro
grams, plus exhibitions and demonstrations of the latest in 
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global information processing technology. The program 
areas are: applications in management and administration; 
applications in science and engineering; computer-aided de
sign; computer networks; information processing and edu
cation; theoretical foundations of information processing; 
computer hardware-developments in technology and their 
influence on computer system design; computer software
programs and procedures which facilitate the development, 
operation, and evolution of application systems. Contact: 
Canadian Information Processing Society, 212 King St. 
West, Toronto, Ontario, M5H lK5, Canada. 

During the same week of August 8-12, the IFIP Technical 
Committee for Information Processing in .Medicine is spon
soring the Second World Conference on Medical Infor
matics (MEDINFO 77), also in Toronto. The theme of 
MEDINFO 77, "Information Technology for World Health," 
will place special emphasis on recent technological innova
tions, cost-effectiveness criteria, critical aspects of ac
ceptance by medical staff, and patient-related factors. Con
tact: Dr. D. Lindberg, Chairman, MEDINFO 77 U.S. Com
mittee, Univ. of Missouri Medical School, Lewis Hall, 
Columbia, Mo. 65201. 

Registration for both conferences is $205. Individual 
registration fees are $145 for IFIP Congress 77, and $155 for 
MEDINFO 77. 

International Joint Conference on Artificial Intelli~ence, 
August 22-25, Cambridge, Mass. The program for this 
conference will consist of both contributed and invited 
papers, panel discussions, films, and demonstrations, as well 
as special events such as a New England clambake. Registra
tion: $70; student: $35. A copy of the proceedings is 
included in the registration fee. Additional copies will be 
available at the conference for $20. Contact: Edward 
Fredkin, IJCAI-77, 545 Technology Sq., Room 826, Cam
bridge, Mass. 02139 (617) 253-5904. 

1977 Conference on Parallel Processin~, August 23-26, 
Bellaire, Mich. Co-sponsored by the IEEE Computer Society 
and Wayne State Univ., presented papers at the conference 
will describe recent advances in all aspects of parallel! dis
tributed processing, including logic circuits; various concur
rent, parallel, pipeline, or multiple-processor architectures; 
processor-memory interconnections; computer networks; 
and modeling and simulation techniques. Contact: Dr. 
Charles Elliott, College of Engineering, Wayne State Univ., 
Detroit, Mich. 48202 (313) 577-3812. 

CALL FOR PAPERS 

Proposals for participation in the Eighth Australian Com
puter Conference to be held August 28-September 1, 1978 
in Canberra City, Australia, are now being solicited. The 
program for Acs-8 will be designed to focus on the theme 
"Computers in the Service of Society." The conference will 
promote an awareness that many more people and organiza
tions are able to use computers in many more ways, not just 
specialists and large organizations. Proposals should con
sider: what having easy and cheap access to computing 
machinery will mean to people in their daily lives; how 
computing technology will affect social structures and func
tions; and what new or changed services will therefore be 
needed. The conference also will look at the use of bigger 
and faster computers, and at the use of networks, and will 
explore the social and economic impact inherent in their 
use. Proposals, including a working title, outline of the 
major components of the activity and its likely conclusion, 
and background subject matter should be sent by July 31, 
1977, to Acs-8 Program Committee, P.O. Box 448, Can
berra City, A.C.T. 2601, Australia. * 
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TH1ttP-120B 
FLOATING-POINT ARRAY PROCESSOR 

This high-speed, programmable array processor 
is interfaced to most popular computer systems 
providing small to medium sized systems with the 
computational speed and power to process sci
entific/analysis algorithms with the enhanced 
throughput comparable only to large dedicated 
mainframes. 

• SIMULATION 
• IMAGE PROCESSING 
• GRAPHIC RESEARCH 

• METEOROLOGY 
• SIGNAL PROCESSING 

... and MORE 

FAST: 167 nanosecond multiply/add ... 2.7 milli
second 1024 FFT. Throughput 100 to -200 times 
greater than most computers. 
EASY PROGRAMMING: Over 95 routines callable 
from FORTRAN. Its symbolic cross-assembler and 
simulator/debugger helps you create new routines. 

IF I I~ 51 I FLOATING POINT 
I . SYSTEMS, INC. 

CALL TOLL FREE 800·547 ·1445 
P.o. Box 23489 Portland. OR 97223 11000 s.w. 11th. Beaverton. OR 97005 
(503) 641-3151. Tl.X: 360470 FLOATPOINT PTL 
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COMPATIBLE: Interfaced to all popular computers 
and their operatir)g systems. A flexible format con
verter translates data to and from the host CPU. 
And a high speed DMA port is available to use 
with other peripherals. 
CAPACITY: 167 or 333 nanosecond 38-bit mem
ories from 8K to 1 megaword. 
PRECISION: 38-bit floating-point arithmetic, nor
malized and convergently rounded, produces 
eight decimal digit accuracy, not just six. 
RELIABLE: Goes where your CPU goes-computer 
room, lab, or in the field. More than two years of 
operation logged. 
ECONOMY: A complete system less than $40K. 

I That's a small fraction of what you must spend for 
comparable computing power. 

Discover how the AP-120B has brought The Age of 
Array Processing. Hundreds are in use. Send for 
our data pack and find out what the AP-120B can 
do for you. 

The Age of Array Processing Is Here. 

r---------------------
I Please send me additional information 

I Name Title· ____ _ 
I Company Phone: ____ _ 
I Address, _____________ _ 

I City State Zip. __ _ 

I My Computer System is My application is 

I 
I See us at IFIPCongress '77 
I Aug. 8-12 ... Booth 140,142 ... Toronto, Canada 
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Digital introduces DECstation. 
A big computer system 

that's small enough fOr anyone. 
Digital put an amazing LSI baud. A disk port interfaces with 

version of the PDP-8 inside a up to 4 diskette drives. A parallel 
DECscope, added some ingen- I/O port for printers and custom 
ious interconnecting devices and interfacing provides data transfer 
created something new. The rates up to 180 kilobits/sec. 
DECstation. A complete com- All standard. 
puter system big enough to do You can go from carton to 
all kinds of work and small, computer in less than an hour. 
simple and inexpensive enough If you can push a button, you can 
to do it for almost anyone. run a DECstation. Because one 

DECstation. A complete button is all it takes to start things 
computer system in disguise. up. The bootstrap and self-test 
It looks like a terminal, but look routines are built in. 
again. The DECstation has a Put it together, plug it in, 
powerful general purpose com- and immediately you can begin 
puter, a video terminal, a dual to run anything from the PDP-8 
diskette drive, and its own special software library. Which means 
operating system. What's more, you start with one of the most 
you can hook up two different comprehensive sets of software 
printers and a second dual disk- tools available in a small system. 
ette drive. Then put the whole Including two proven operating 
thing in a mini-desk, and when systems: OS/78 for stand alone 
you're done you'll have the applications and RTS/8 for real-
smallest big computer you've time. OS/78, an extension of 

OS/8, supports a number of 
languages, including FORTRAN 
IV and BASIC. So all you have to 
do is load the operating system 
and start programming your 
application. 

Whatever that application, if 
you're looking for a sophisticated 
little system, at the right price, 
and a remarkable OEM tool, 
consider DECstation. $7995 each. 
$5436 OEM quantity 50. 

For our free brochure, write 
Digital Equipment Corporation, 
Parker Street, Maynard, MA . 
01754. European headquarters: 
81 route de l' Aire, 1211 Geneva 26. 
Tel: 42 79 50. In Canada: Digital 
Equipment of Canada, Ltd. 

ever seen. r-:;; - - - - - - - - -- -- -- -- -- -- - - -- ;l 
The Video Data Processor. PDP-8 Marketing Communications D77 

It's the big reason the DEC- I Digital Equipment Corporation, Parker Street, PK3-1, M34 I 
station's so small. The VT78 I Maynard, MA 01754. I 
Video Data Processor is a com- I Send me the free DECstation brochure. (please print) I 
puter wrapped in a terminal. I Name I 
Inside the'familiar DECscope 
you'll find an LSI version of the I Company I 
PDP-8 with 16K words (32K char- I Address I 
acters) of MOS memory and . 
built-in interfaces. Two serial I CIty State Zip I 
asynchronous ports feature I Phone OEM End-user I 
speeds from 50 baud to 19.2 kilo-

I Application I 
L= __ Please send additional information about the PDP-8 familU 
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Ask 
Control 

Data. 
Control Data introduces the 
OMEGA 480 System -two com
patible, price-conscious alterna
tives to IBM's 370-135/138 and 
145/148. 

Our new OMEGA 480-1 gives 
you half again as much through
put capacity as 370/138 - yet 
costs about the same! And the 
OMEGA 480-11 will exceed 370/148 
performance while offering a pur
chase-price savings of $200,000! 

What's more, OMEGA 480 is a 
space-saving one-half the size of 
the comparable 370! And, it's 
field-upgradable. That means you 
can get OMEGA 480-1 now ... up
grade it to 480-11 capacity later! 

Compatibility? OMEGA 480 sup
ports without modification IBM 
Operating Systems, Program 
Products, and user programs. 

Financing? Several options are 
available either through our com
petitively-priced Installment Sales 
Plan or a selection of 3- to 7-year 
leases. 

But most important, you want 
service support. And you get it 
from Control Data! In our support 
organizations are more than 8,000 
dedicated hardware and soft
ware specialists- including many 
with years of I BM system ex
perience. Experience that comes 
from servicing more than 1,200 
current IBM users, and maintain
ing such Control Data plug
compatible peripherals as Disk, 
Tape, Memory, Printer and Mass 
Storage Systems. 

The OMEGA 480 Systems are available initially in: The better business decision 
Boston, New York City, Philadelphia, Washington, 
Baltimore and Atlanta; Cleveland, Chicago, Detroit, 
Milwaukee, Minneapolis, Dallas and Houston; Den
ver, Portland, Los Angeles and San Francisco. For 
information phone your local Control Data Rep
resentative or write Thomas E. Phillips, Vice 
President, Peripheral Systems Marketing, Control 
Data Corp., P.O. Box 0, Minneapolis, MN 55440. 

I';:J c:\ CONTI\.OL DATA 
\::I r:!I COI\.PORf\TION 
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source data 
SOURCE DATA provides information 
on books, courses, references, reports, 
periodicals, and vendor publications. 

Software Reliability: 
Principles and Practices 
by Glenford J. Myers 
John Wiley & Sons, 1976 
360 pp. $19.95 

The author makes his point of view 
clear early in this book with two defini
tions: "A software error is present 
when the software does not do what 
the user reasonably expects it to do." 
And: "Software reliability is the prob
ability that the software will execute 
for a particular period of time without 
an occurrence of a software error, 
weighted by the cost to the user of 
each error encountered." The first defi
nition implies that we can never expect 
to find all the errors in a ,piece of 
software because they are not an in
herent property of the software alone, 
but a function of both the software 
and the expectations of its users. The 
second definition implies that software 
reliability is a function of the magni
tude of the error within the software 
system. 

It has been clear for a long time that 
the costs of software, not hardware, 
are the dominant factors in computer 
system design and implementation. At
tempts to hold down these costs by 
improving programmer productivity, 
though interesting and at times even 
useful, are woefully misdirected. It's 
trying to fix a first order effect with 
second order refinements. The major 
costs of software development are not 
design and coding, but testing and 
maintenance. While there IS some over
lap between techniques for enhancing 
programmer productivity and software 
reliability, on the whole, the points of 
view and methodologies differ signifi
cantly. 

The author diagnoses the primary 
cause of software errors as being mis
takes in translating information. In de
veloping software there must be a se
ries of translations: from user require
ments to overall software objectives, to 
external functional design, to high level 
system design, to detailed software de
sign, to program code. Each transla-

July, 1977 

tion must be performed with care and 
the result checked with care, since 
each step introduces vast opportunity 
for error. 

After some preliminary chapters de
signed, as the author puts it, to moti
vate the reader to read the remainder 
of the book, the first major portion 
deals with principles and practices of 
designing reliable software. The author 
does deal with the by now overworked 
topic of structured programming, but 
the larger and more important part 
deals with the preprogramming design 
efforts in the areas of user require
ments, software objectives, external 
system specifications, and so on. The 
emphasis is on fault-avoidance tech
niques, with some discussion of fault 
detection, correction, and tolerance. 

The second major part deals with 
software testing. It is convincingly 
demonstrated that the job of planning 
and designing software tests should 
consume as much effort as the original 
design and coding. The author's defini
tion is important: "Testing is the pro
cess of executing a program with the 
intention of finding errors," and must 
be approached with the assumption 
that there are errors to find. If testing is 
done with the goal of showing the ab
sence of errors, most of the software 
errors will be missed and maintenance 
costs will go through the roof. With 
this viewpoint, the author presents a 
large set of proven principles and prac
tices for testing. Debugging is also well 
covered. 

To anyone whose acquaintance with 
contemporary ideas in software devel
opment has been limited to such things 
as chief programmer teams, stepwise 
refinement, structured programming, 
and interactive debugging tools, and 
who has not been exposed to the major 
principles ,and practices for holding 
down software costs, this book will be 
a revelatio,n. 

-William Stallings 

Dr. Stallings is a senior staff member 
of Advanced Computer Techniques, 
Inc., Arlington, Virginia. 

Introduction to Data Management 
by William D. Haseman and 
Andrew B. Whinston 
Richard D. Irwin, Inc., 1977 
423 pp. $15.95 

Citing the need today's managers have 
for understanding and being able to 
use large scale data management sys-

tems, the authors demonstrate how a 
data base management system can be 
applied to real-world applications. 

Part one includes an introduction to 
data management, and discussions of 
file structures including sequential, di
rect access, indexed sequential, and ac
counting file structures; data structure; 
and a history of data management. 

Part two focuses on a CODASYL sub
set DBMS, GPLAN, which the authors' 
have implemented in FORTRAN (and 
which is being distributed by the au
thors 'without charge to groups using 
the book so that students can actually 
program their own applications). Ad
vanced issues, including systems de
sign, file conversion, and designing op
timal data structures round out part 
three of the book. 

Three case studies, including 'an ac
counting system, an energy allocation 
system, and a pollution discharge mon
itoring system,' which are examined in 
depth, illustrate how data base man
agement systems can work in diverse 
disciplines. The authors use many flow 
charts and diagrams to illustrate the 
concepts discussed. 

Secret and Secure: Privacy, Cryptog
raphy, and Secure' Communication 
by Clayton C. Pierce, 1977 
P.O. Box 4747 
Saticoy, Calif. 93003 
84 PP. $13.25 

This is a tutorial book on designing 
cryptographically secure communica
tions systems. Two chapters discuss 
technical but non-engineering aspects 
of information processing, data pro
cessing, and telecommunication sys
tems and their input-output relation
ship to ciphering. A methodology for 
cryptographic system' design is pre
sented and applied by a comparative 
analysis of several ciphers, including 
Vigenere, Beaufort, variant, Polybius, 
and Nihilist. Each of 6,603 computer 
compiled algorithms is classed by its 
ciphering advantage. There are also 
demonstration cipher systems with ci
phering tables, formats, and instruc
tions for use. The vulnerability of ci
phers to cryptanalysis is also reviewed. 
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Hobbyist's Catalog 
An introductory text to personal com
puting and catalog of the Byte Shop of 
Arizona's available systems and acces-

(Continued on page 44) 
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Price, Performance 
Thats an uncommon advantage 

covering a full family of 
fi~ld-proven MagTape Drives. 

Family resemblance goes deep. The Cipher Series X 
was designed from the ground up for maximum 
commonality of electronics, accessories and 
hardware. Full family parts-in-common include the 
head, tape guides, EOT /BOT, File Protect, a single 
universal Read/Write Board for NRZI, PE or 
NRZI/PE, plus mechanical, electrical and electronic 
. parts and sub-assemblies. All of which means lower 
stock requirements for spares, less cost, and far 
greater flexibility in system design for the OEM. 
The savings are truly remarkable. 

All in the family. Every popular size and speed. 
From 7 inch to 10Yz inch reels at standard speeds 
from 12.5 ips to 75 ips. NRZI, Phase Encoded, or 
both - on our exclusive single PC Board. Densities of 
200, 556 or 800 bpi NRZI - 7 track; or 800 bpi NRZI 
or 1600 bpi PE - 9 track. On all models. High 
performance. High reliability. Low cost. With options 
in formatters, controllers, D.C. power, and alternative 
speeds and densities. And don't forget - the lowest 
cost "spares support" in the industry. 

Simplicity of design and ease of access. Those PC 
Boards are not only elegant solutions to design . 
requirements, they're easy to get at for service and 



& Common Spares 
maintenance. All Cipher Boards are hinged for ease 
of access to all components. No extender boards' 
required. No blind spots. No nonsense. These are 
simply the easiest machines to service in the 
industry. Bar none. 

Reliability is built-in - and demonstrable. With full 
documentation. A calculated MTBF of 7912 hours
RADC standards. And a significant history- more 
than 10,000 units shipped to date. With all 
components pre-tested and burned-in to ensure 
reliability. Precision castings to ensure ruggedness. 
And large, powerful reel motors with a highly 
efficient servo system for less power consumption, 
lower operating temperatures and longer life. Cipher 
MagTape Drives are reliable by design, by manu
facture and by testing. And we stand behind them 
with a no-nonsense, no-quibble Warranty. What more 
could you ask? 

Service when and where you need it. With more 
than 100 field service locations in the U.S. and 
Europe, we're ready and responsive. And our factory 
service group maintains a 24-hour, 7-days a week 
phone contact for problems which exceed local 
capabilities. We don't let our customers down. 

Call collect for immediate requirements. Or write 
or 1WX for the full story. We can deliver to your 

needs, at highly competitive prices, and our spares 
program is pacing the industry. For full particulars, 
contact your nearest Cipher Representative or 
Cipher Data Products, Inc., 5630 Kearny Mesa Road, 
San Diego, California 92111. (714) 279-6550. 
TWX: (910) 335-1251. 

Cipher Data Products 
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source data 
(Continued from page 41) 

sories, the Byte Shopper is now avail
able to personal computing hobbyists. 
Over 50 manufacturers of microcom
puters, video terminals, floppy discs, 
I/O boards, memory systems, printers, 
and magnetic tape ar.e represented, in-

cluding specifications for each system, 
pictures of nearly all the systems of
fered, and a discussion of how to use 
each product and how it relates to an 
overall computing system. Several typi
cal systems are pictured and examined 
in detail. Most products are based on 
the S-100 bus, the Intel 8080A, and its 
successor, the Zilog Z80. The large
paged (11 x 14-inch) catalog also in
cludes graphics explaining how micro
computers work, a 50 word glossary of 
commonly used terms, a list of com
puter-title books, and a price list for 
prospective buyers. Price: $2. BYTE 
SHOPPER, Dept. DM, 803 N. Scottsdale 
Rd., Tempe, Ariz. 85281. 

Complete Calculator Catalog 
A complete catalog of Hewlett-Pack-
ard pocket and personal calculators 
and accessories, and several informa
tive pieces are contained in a new 30-
page publication "The Hewlett-Pack
ard Personal Calculator Digest." The 
digest includes articles on the advent 
and impact of the pocket calculator 
and HP'S "smart card reader." Exten
sive background is given for each of 
the hand-held and printing calculators, 
with an explanation of functions, phys
ical specifications, accessories, and soft
ware. Charts to aid readers in com
paring the capabilities of each model 
are also given. As part of the magazine 
format, Letters to the Editor and a 
question and answer section are in
cluded. HEWLETT-PACKARD, Palo Alto, 
Calif. 
FOR COpy CIRCLE 285 ON READER CARD 

Foxes and Owls 
Two new low-cost crt terminals featur-
ing built-in microprocessors are de
scribed in separate brochures now 
available from Perkin-Elmer Data Sys
tems. 

44 

The Fox-1100 ($971 in quantities of 
25) offers a basic terminal with 9 x 
12-dot matrix character, 96 character 
ASCII set, special keys to eliminate extra 
keystrokes, 24 line by 80 character dis
play, complete cursor addressing and 
control, and other advantages gained 
through the use of the microprocessor. 

The oWL-1200 ($1496 in quantities 
of 25) is said to pr~)Vide a powerful 
editing terminal inclUding protected, 
low-intensity, numeric-only, blink, and 
inverse-video fields. The microprocesor 
in this terminal alsb allows simplified 
programming, minimized loading on 
the host computed easy program de
bugging, and up tb 16 programmable 
function keys. PERKIN-ELMER DATA 
SYSTEMS, Randolph, N.J. 
FOR COpy CIRCLE 286 ON READER CARD 

Intelligent Terminals 
A new 8-page, color application bro-
chure, "How Blyth Eastman Dillon 
Moves Millions of Dollars an Hour," 
describes how Incoterm intelligent 
term ~nals improve customer service for 
that ;'nancial institution. The brochure 
details the system used to perform a 
variety of functions such as branch 
office data collection, transaction pro
cessing, remote printing, retrieval of 
in-house quotations, and data com
munications management. All offices 
in the U.S. are linked over data lines at 
rates of 2400 to 4800 baud. Within 
each office, clusters of terminal stations 
are linked by terminal processors. The 
vendor's terminals replaced tty equip
ment as the primary on-line data entry 
mode. Use of the crt display/keyboard 
station is claimed to move data up to 
30 times faster than before. Keysta
tions provide order format validation, 
data validation, forms control, and 
automatic sequencing. INCOTERM 
CORP., Wellesley Hills, Mass .. 
FOR COPY CIRCLE 287 ON READER CARD 

Solid-state Disc 
The Megastore 1223 is an all-elec-
tronic alternative or .replacement for 
fixed-head discs on the Nova 2, 3, and 
1200 computer. A new 6-page bro
chure describes the reliability of the 
product as compared to mechanical 
disc and drum storage devices. It con
sists of a controller, card rack, power 
supply, blowers, and up to eight logical 
modules, each of which stores 262, 
144 16-bit words. Initial installation of 
any capacity from 256K to 2048K 
words is permitted, with future growth 
requiring only the addition of plug-in 
modules as needs increase. AMPEX 
CORP., El Segundo, Calif. 
FOR COpy CIRCLE 288 ON READER CARD 

COM Illustrated 
"Some Hard Facts About 3M Beta 
Software" is a new illustrated COM bro-

(Continued on page 49) 

Call your 
nearestISC 
sales 
representative. 
ALABAMA: Huntsville 
W. A. Brown Inst. Inc. 205/539-4411 
ARIZONA: Phoenix 
Thorson Co. 602/95&5300 
CALIFORNIA: Goleta 
Thorson Co. 805/964-8751 
CALIFORNIA: Los Angeles 
Thorson Co. 213/47&1241 
CALIFORNIA: Mountain View 
Thorson Co. 415/964-9300 
CALIFORNIA: San Diego 
Thorso.'. Co. 714/298-8385 
CALlF0RNIA: Tustin 
Thorson Co. 714/544-5121 
COLORADO: Denver 
Thorson Co. 303/759-0809 

. FLORIDA: Ft. Lauderdale 
W. A. Brown Inst.lnc. 305/77&4800 
FLORIDA: Melbourne 
W. A. Brown Inst. Inc. 305/723-0766 
FLORIDA: Orlando 
W. A. Brown Inst. Inc. 305/425-5505 
FLORIDA: Valparaiso 
W A. Brown Inst. Inc. 904/678-7932 
GEORGIA: Atlanta 
W. A. Brown Inst.lnc. 404/939-1674 
ILLINOIS: Arlington Hts. 
Future Systems 312/640-6091 
LOUISIANA: Gretna 
W. A. Brown Inst. Inc. 504/366-5766 
MARYLAND: Bethesda 
Bartlett Assoc. 301/656-3061 
MASSACHUSETTS: Framingham 
Bartlett Assoc. 617/879-7530 
MICHIGAN: Madison Hts. 
WKM Associates 313/588-2300 
NEW MEXICO: Albuquerque 
Thorson Co. 505/265-5655 
NEW YORK: White Plains 
Bartlett Assoc. 914/949-6476 
NORTH CAROLINA: Durham 
W. A. Brown Inst. Inc. 919/682-2383 
OHIO: Cleveland 
WKMAssociates 216/267-0445 
OKLAHOMA: Norman 
Data Marketi ng Assoc. 405/364-8320 
PENNSYLVANIA: Pittsburgh 
WKM Associates 412/892-2953 
PENNSYLVANIA: Wayne 
Bartlett Assoc. 215/688-7325 
SOUTH CAROLINA: Columbia 
W. A. Brown Inst. Inc. 803/798-3297 
TENNESSEE: Knoxville 
McCoin Elec. Equip. 615/584-8411 
TEXAS: Austin 
Data Marketing Assoc. 512/451-5174 
TEXAS: Dallas 
Data Marketing Assoc. 214/661-0300 
TEXAS: Houston 
Data Marketing Assoc. 713/780-2511 
TEXAS: San Antonio 
Data Marketing Assoc. 512/828-0937 
WASHINGTON: Bellevue 
Thorson Co. 206/455-9180 
AUSTRALIA: Mt. Waverly, Victoria 
Anderson Digital Elec. 03-543-2077 
CANADA: Montreal 
Cantec Rep. 514/620-3121 
CANADA: Ottawa 
Cantec Rep. 613/225-0363 
CANADA: Toronto 
Cantec Rep. 416/624-9696 
EUROPE: England 
Techex, Ltd. 0202-293-115 
EUROPE: France 
Peritec 749-40-37 
EUROPE: Switzerland 
Intertest, AG 031-224481 
JAPAN: Tokyo 
Munzing International 58&2701 . 

PIt 
Intelligent Systems Corp.$ 
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What's the bigdifference between the 
Intecolor 8051 Desk 1bp Computer 
and the IBM S100? 
The price tag, for openers. 

We've developed a very unique sales philosophy with the Intecolor 8051. 
We're simply out to give you more desk top computer for less money 
than anybody in the world. Just compare the capabilities and price of the 
Intecolor Desk Top Computer with any unit on the market, and you'll see. 

Take the Intecolor 8051 versus the IBM 5100, for example. You get the same high-level BASIC Language with 
both units. But the Intecolor 8051 gives you 8 colors to work with instead of the antiquated, black and white IBM 
format. Study after study has proven that color means more efficient man-machine interaction, a reduction in opera
tor fatigue, and better use of operator time. And we all know what time is. Money. 

Now compare screen sizes. The Intecolor 8051's got a big, 19" diagonal screen that can display up to 3,840 
characters- in color. On the other hand the IBM 5100 screen measures a meager 5"x6~' But that's not bad if you've 
got 10/10 vision. And don't forget memory. Sure you can expand both units to 64K, but the Intecolor comes stock 
with 26K of memory compared to the IBM's 16K. And graphics? The IBM 5100 can't touch the graphics capabilities 
of the Intecolor 8051. Not by a long shot. But that's understandable, because not many computers can. 

And here's the real zinger. Compare prices. The Intecolor 8051 Desk Top Computer retails for a modest $3995, 
while the IBM 5100 starts at a whopping $8500. That's a lot to pay for a name, especially when you can get a better 
unit for less than half the price. 

The Intecolor 8051 Desk Top Com
puter. It's selling now for just $3995. And 
at that price you can probably afford two. 
Call us today with your order and we'll 
prove it to you. 
':'Domestic USA Prices 

Unretouched photograph of screen. 

i4i .. ]L ..•. \ ...... ~ .......... \. Intelligent Systems corporation® 
r . C I 5965 Peachtree C~rners East 
\ I J Norcross, Georgia 30071 

··"11;:>@;~.,. I Telephone (404) 449-5880 
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An NCR 
custom forms 

system sets 
you ap'art from 

the herd. 

CIRCLE 79 ON READER CARD 

You are missing a chance to establish your 
unique identity if your invoices are just like all 
the others. By using an invoice that is distinctly 
yours at a glance, you reinforce the business 
image you've worked so hard to develop. 

That's one of the advantages in using an NCR 
custom forms system. And, because your forms 
handling is now part of a system, you'll achieve 
greater productivity, too. What's more, a stream
lined paper flow saves you time and money. 

For a free appraisal of your company's methods 
of handling forms, call in an NCR Systemedia 
Marketing specialist. He is trained to customize 
a forms system especially for you. Contact your 
nearest office, or write to NCR Corporation, 
Systemedia Marketing, Dayton, Ohio 45479. 

m8m Unforgettable invoices 
• for that rugged 

individualistic image. 



Does your Hon VIP take 
a big bite byte? 

Our Harris 8"'PW

'" doesn't. 
Our new Harris* 8770 
can do everything your 
Honeywell 7700 or 775** 
can do-yet ours costs 
10% to 30% less. 

That's not all. 
When you call us, 

we respond. For 
example, our aver
age response time 
for maintenance is less than three 
hours. And you can understand 
why. Terminals are the only things 
we design, make, install and 
service. They're our entire line, 
not just a small piece of it. Stands 
to reason we give terminals all 
our attention. 

And that's not all. 
We build communi

cations monitoring 
capabilities and self
test programs into our 

terminals. This not 
only lets you detect 
system failures 
and debug new 

applications. It also 
helps isolate any problems in 
your front end, communications 
lines, modems, terminals or 
printer's basic operations. 

Result? A lot less downtime 
But even that's not all. 

Harris terminals run without 
glare, heat, noise. They're 

* Formerly Sanders Data Systems **Trademark of Honeywell Corporation 

CIRCLE 81 ON READER CARD 

lightweight, compact, trimly 
designed. Easier to work with, 
look at, move around. 

Harris terminals. They help you 
fight the big-cost bite. Why not 
phone or write for details a"nd a 
demonstration? Harris Corpora
tion, Data Communications 
Division, Daniel Webster Highway 
South, Nashua, NH 03060. 
603-885-6685. 

HARRIS 
COMMUNICATIONS AND 
INFORMATION HANDLING 



IrifdreXl300 inid1301bfier cost 
effective data entry.cap<'Ibility 
installations {4 t08 keystations) or remote 
locations ",here you can take advantage of 
our connnunicat~ons capa,bilities. 

The 1303proyides mediurri range data 
entry capacity, with a1xmt triple theijise 
capacity of the 1301. It supports up to 16 
keystations andthe addition of edits. table 
look-ups. range checks and cri?ss~ footing. 
The l303 also offers communications ~a~ 
bili~essuchas~qo[ing, HASPandRJE; 

With thel:ro;YoUcallconSolidate remote 
job entry and batch data entry applications 
without cOIllRromising either function. 
The system featuresexp;mda ble disc . 
storage(upto four -;:-10 Mb; drlves)fote: 
ground and background.editing and bisync 
communications. 

Th¢Inforex 3300 is apo",erful pre-proce~s
ingsystem that allows you to edit data at 
the point of entry i. enabling you to offload 
your mainframe. ··lts sophisticated editing 
capabilities can also handle manyof those 
applications which you haven't hadtime to 
puton your present mainframe. 



INFOREI: 
THE SIMPLEST 
SOLUTION 
TOALLYOUR 
DATA ENTRY 
PROBLEMS. 
The simplest and best solution to all your 
data entry problems is right here: the 
Inforex data entry family. 

Simplest because we design them for 
ease of use and speed of throughput. 

Best because we've been a leaderm the 
innovation and developmentofkey-to-disc 
data entry products and capabilities right 
from the start. 

Which is why our family's got it aII.From 
the basic keypunch replacement System 
1300 to the tremendously powerful 
maxi-editing System 3300. 

Sowhatever your needs - modest, 
middling, or immense...:... the growing Inforex 
data entry family will meet them. 

You don't have to settle for a compromise 
system. You don't have to sweat out an 
unsatisfactory price/performance choice. 
All you have to do is choose the system 
that's best for you. 

And that's where an Inforex Support 
Team comes in. They'll help you select just 
what you need. They'll provide expert 
installation. And they'll give you the bene~ 
fit of their years of experience in other 
installations. 

But even after all that, you won't be left 
high and dry. Whenever and wherever you 
need help, an Inforex Support Team will be 
available with the support you need. 

The Inforex data entry family. You 
shouldn't settle for anything less. 
r~------~-~-~----~-----------~ 
I . I would like more infonnation on the following: . I 
I.· 0 Key-to-disc data entry 0 Distributed processing : 
I ·0 Computerized records management. I 

I 0 Iwould like to talk with an Inforex Sales I 
I Representative I 
j I 

I Name I 
:·.Title 40K : 

:. Organization \ 
I 30K I 
I I 

I·. Address I 
I 20K I 
I I 
I I 

I City 10K I 
I . I I State_. --Zip I 
I Telephone 0 " 
I '71 '73 '75 '77 I 
I More keystations in more I 

\ DM.7 ~~~:~~rl~er I 
I Offices in major cities throughout the United States, I 
1 Canada and Europe. Distributors worldwide. I 

I'; IINFOREX I 
Inforex. Inc •• Dept, 321. 21 North Avenue. Burlington, Mass, 01803 
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chure which explains input and output 
capabilities of this vendor's product, 
and relates them to all major computer 
print tape processors.- It also includes 
information on input, control, and 
graphic software, as well as magnetic 
tape and discs. 3M COMPANY, St. Paul, 
Minn. 
FOR COPY CIRCLE 289 ON READER CARD 

Interface Brochure 
This new 12-page brochure offers a 
concise, easy to read explanation of 
instrument! computer interfacing, and 
describes the Hewlett-Packard Inter
face Bus which allows instruments and 
computers to be linked compatibly into 
efficient - measurement systems. As 
many as 15 different devices can be 
linked on each bus. The HP-IB is being 
used in many fields, including space 
research, pollution monitoring, energy 
control, industrial manufacturing, and 
electronic testing. Also included are 
application notes, instruments and ac
cessories, standard interface systems, 
and a bibliography of pertinent litera
ture. HEWLETT-PACKARD, Palo Alto, 
Calif. 
FOR COpy CIRCLE 290 ON READER CARD 

A/D Conversion 
A new application note, "Software 
Controlled Analog to Digital Conver
sion Using the 8080A Microproces
sor," describes what is claimed to be a 
simple, low cost method of software, 
controlled, 8-bit AID conversion said to 
eliminate the need for peripheral isola
tion devices. 8080A 110 interface con
siderations, 110 control using memory
mapping, and the successive approxi
mation AID conversion algorithm are 
discussed in a section preceding a de
scription of the actual hardware and 
software implementation. Flow charts, 
the actual program (which requires 16 
lines of assembly code), and a com
plete schematic of the hardware used 
also are included. PRECISION MONO
LITHICS, INC., Santa Clara, Calif. 
FOR COpy CIRCLE 291 ON READER CARD 

Badge/Card Readers 
A new 4-page, color catalog on 
badgel card readers is now available 
from this vendor. Four standard Series 
H Reader models for oem and systems 
applications are described, including 
units able to read 10, 20, 30, or 68 
columns of data with up to 12 rows of 
data per column. All four models scan 
optically and are without moving parts 
to ensure reliable performance, long 
life and minimum maintenance, we are 
told. The brochure also presents the 

method of operation, circuitry descrip
tion, and physical characteristics of the 
units. TAURUS CORP., Lambertville, N.J. 
FOR' COPYCIRCLE 292 ON READER. CARD 

Plotter Data 
Information on products for use on 
drum and flatbed-type pen plotters is 
contained in two new catalogs entitled 
"Drum Plotter Supplies" and "Flatbed 
Plotter Supplies." Products include a 
wide range of papers, films, pens, ink, 
and adaptors for us on most all manu
facturer's models. GRAPHIC RESOURCES 
CORP., Huntington Beach, Calif.. 
FOR COpy CIRCLE 293 ON READER CARD 

Telecommunications Circuits 
This brochure tells us that the world 
market for microprocessors and asso
ciated components will grow from 
$186 million in 1976 to around $1,130 
million by 1980. To meet market 
needs, National Semiconductor pro
duces families of product lines which 
involve both large capacity end user 
systems, and a range of oem memory 
products tailored to a variety of appli
cations. Those families are described in 
this 12-page catalog, which includes 
descriptions, data, applications notes, 
and diagrams of 12 different subsys
tems product lines of particular interest 
to manufacturers and users of tele
communications systems equipment. 
NATIONAL SEMICONDUCTOR, Santa 
Clara, Calif. 
FOR COpy CIRCLE 294 ON READER CARD 

------] 

Terminals Survey 
Terminals from Memorex and Tele-
type were rated tops in overall perfor
mance, closely followed by products 
from Hewlett-Packard, NCR, Applied 
Digital Data Systems, Genesis One, 
IBM, and Lear Siegler in this survey of 
alphanumeric display terminals. The 
61-page report, All About Alphanu
meric Display Terminals also presents 
the detailed characteristics of 220 cur
rent terminals from 79 vendors. The 
survey questioned 711 users with a to
tal of 18,390 terminals, and found that 
IBM displays were the most widely 
used, with 290 users rating 8,358 IBM 
terminals. The survey also compares 
the users' ratings of IBM terminals with 
the collective ratings of. equipment 

(Continued on page 52) 
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Real-time problems? 
Systems has timely solutions. 

Systems Engineering Laboratories has 
dedicated its 16 year corporate life to 
solving challenging real-time problems. 
The experience gained in solving these 
problems is what led us to pioneer the 
development of true 32-bit computer sys
tems. 

Look into the operating systems, the 
languages, the data base system, the 
real-time device handlers and terminal 
systems, and you will see that we build 
for the real-time environment. That's our 
business. 

Choose from a well-bred family of 
computing systems: The SEL 32/35, the 
SEL 32/55, or the SEL 32/75. Unlike 
other so-called "32-bit minis" that are 
only bridge-the-gap systems developed 
from essentially 16-bit architecture, all 
SEL 32 systems are true 32-bit machines. 
This results in richer instruction sets, 
more precision in data representation 
and larger, directly-addressable memory. 
All are available with throughput rates in 
excess of 26 million bytes/second. 

Systems computers fit the term 
"minicomputer" in price alone. If your 
application is performance-sensitive, we'll 
save you money. If you're budget
sensitive, we'll give you more perform
ance for your dollar. 

The SEL 32/35 can be configured 
from 64K bytes to 512K bytes of 900 
nsec memory. Resembling its'more 
powerful brothers, the SEL 32/35 is a 
complete package, including control 
processor with floating-point arithmetic, 
memory, chassis, power supplies and 
cabinet. 

The SEL 32/55 is offered in a variety 

I 
of both single and multiple CPU config-
urations, with from 32K bytes to 1 
million bytes of 600 nsec memory. 

The SEL 32/75, with up to 16 
million bytes of main memory, has a 
concept so new, we had to coin a spec
ial term to describe one of its main 
features: Regional Processing Units. 
Working independently, these RPU's 
contain sufficient control and buffer 
storage areas to process an I/O region 
and transfer the resultant data directly to 
main memory. Com puter system 
throughput is further enhanced by High
Speed Floating- Point Hardware and 
Writeable Control Storage. 

Just circle our number on the 
Reader Service Card, or call us today. 
We'll send you the powerful story of 
the SEL 32 farl)ily. 

SYSIEMS 
ENGINEERING LABORATORIES 

r----------------~ I 0 CALLME I 
I 0 SEND ME MORE INFORMATION I 
I 0 I HAVE PRESENT NEED FOR SYSTEM I 
I NAME I 
I COMPANY I 
I PHONE I 
I ADDRESS I 
I CITY I 
I STATE ZIP I 
I SYSTEMS Engineering Laboratories I 
I 6901 West Sunrise Boulevard. Fort Lauderdale. Florida 33313 I 

(305) 587 2900 

L ________________ ~ 
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supplied by all the other vendors. 
Price: $12. DATAPRO RESEARCH CORP., 
1805 Underwood Blvd., Delran, N.J. 
08075. 

The Grand Design 
IBM: the Grand Design-sBs, SNA, and 
SDLC is an analysis of IBM'S "Grand 
Design" and how it will affect the com
munications! computer marketplace. 
The technical analysis section details 
what the communications control pro
cedures are, how to implement them, 
and what the timing and costs are. It 
also compares the SDLC, DDCMP, and 
SNAP protocols, including frame struc
tures and packet switching. The report 
discusses options for other cpu main
frame manufacturers and plug-com
patible vendors, and looks at the syn
chronous! asynchronous architecture. 
There is also an examination of com
puter! communications terminals, cur
rent markets for editing crt's, stand
alone processors, clustered processors, 
point-of-sale terminals, and others. Fi
nally there is a discussion of IBM'S 
strategy in telecommunications, the 
strategy of SBS, and the decision-mak
ing framework of communications and 
data processing users. Price: $695, 
with four updates during the coming 
year. THE YANKEE GROUP, P.O. Box 
43, Cambridge, Mass. 02138. 

Structured Programming 
All the Data Processing Digest articles 
and book reviews on the subject of 
structured programming are included 
in their new publication, Structured 
Programming. There is also a bibliog
raphy of other references to struc
tured programming from professional 
journals and conference proceedings, 
supported by an intensive subject index 
and a list of publishers of those original 
items, including names and addresses. 
Price: $15 . DATA PROCESSING DIGEST, 
6820 La Tijera Blvd., Los Angeles, 
Calif. 90045. 

Mini Software Directory 
A new directory addressed to the mini
computer! small business systems com
munity is now available. The ICP Mini
Small Business Systems Software Di
rectory lists more than 1,000 software 
products for over 50. industries, and 
covers a full spectrum of mini and 
small business systems hardware. Arti
cles for non-technicians have been pre
pared, including one designed to assist 
in the selection of minicomputer soft
ware. The new directory also lists and 
describes both systems and applications 
~ CIRCLE 106 ON READER CARD 

software. The catalog will be published 
twice yearly, in April and October, 
with each issue completely updating 
the previous one. Price: $65, annual 
SUbscription; $40, single issue. INTER
NATIONAL COMPUTER PROGRAMS, INC., 
1119 Keystone Way, Carmel, Ind. 
46032. 

Profit-Oriented Dp 
The subject of treating the data pro-
cessing organization on a profit and 
loss basis is discussed in this report on 
the experiences of Dresser Industries in 
this area. Profit-Oriented Management 
of Programming and Data Processing 
Operations focuses on the need for a 
formal planning system for informa
tion services, the benefits of consolida
tion, and the need for performance 
criteria, and also describes possible 
ways they can be implemented and the 
difficulties of coordinating divisional 
activities. There is an analysis of the 
data processing management methods 
used at Dresser which have proven 
successful and profitable, providing a 
model for organizing and efficiently 
managing systems and operations for 
producing and forecasting profit plans. 
Price: $25. FAIM TECHNICAL PRODUCTS, 
INC., Box 1013, Melville, N.Y. 11746. 

Ocr Applications 
This new portfolio demonstrates how 
ocr is now being used by many indus
tries to replace punch-card and other 
traditional input equipment. Six case 
studies document cost-savings and po
tential applications for ocr, and dis
cuss its use in small manufacturing 
and government installations. 

Illustrations, graphs, and explana
tory text compare available ocr hard
ware and describe its use in business 
functions including record-keeping, 
sales reporting, inventory, and produc
tion control. The portfolio is available 
free of charge from AUERBACH 
PUBLISHERS INC., 6560 N. Park Dr., 
Rennsuaken, N.J. 01809. 

Business At Home 
The 113 page Shoestring, Start-at-
Home Computer Business Handbook 
covers 21 ~Iow-capital ventures, includ~ 
ing consulting, programming, software 
packages, COM, tape! disc cleaning, 
temporary services, used computers, 
and computer products and services 
for the home aimed at the computer 
professional who's either serious or cu
rious about doing his own thing. The 
book also suggests ways to start up, go 
from part to full time, bid, and market 
to the computer industry. Price: $12. 
DATASEARCH, 730 WaUkegan Rd., Suite 
108K, Deerfield, Ill. 60015. 

(Continued on page 56) 
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WANG'S 
THE END OF 

THE LINE FOR 
INTELLIGENT 
TERMINALS. 

Wang's PCS-II. The small 
business computer that makes 
intelligent terminals obsolete. 
And introduces a whole new 
world of Distributed Data 
Processing. 

Endowed with commercial 
BASIC and exclusive Wang 
minidiskette storage, the PCS-II 
delivers direct access data 
processing capabi I ities no 
ordinary terminal can. And with 
Wang's prog rammerless 
"EASYFORM" forms bui Iding 
and data-entry language, the 
PCS-II is a hands-on winner 
in any data-entry or forms
processing environment. 

Wang modularity lets you 
expand memory, 
commun ica tions 
or peripherals 
as your needs 
grow. Or new 
technolog ies 
as they devel
op. Directly 
at the oper
ator site. 

July, 1977 

The PCS-II even gives you a 
price tag no intelligent terminal 
can match- just $6,200. With 
50K memory, dual minidiskette 
drives and bisynchronous 
2780/3780 communications it's 
still only $9,200. 

Hungry for more intelligence? 
Call your local Wang 

office or mai I this coupon 
to PCS-II Product Sales, 
Dept. DDP, Wang Labora
tories, Inc., One Industrial Ave., 
Lowell, Massachusetts 01851. 

I'm hungry. Send me information on Wang's PCS-II. 

Name ___ _ 

Title . __________ Phone _______ _ 

Company ____________ ~ ___________ ___ 

Address _____________________ __ 

City ________ State ________ Zip ___ _ 

! DP72/D77 
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The Bell System recognizes that many seemingly unrelated 
business problems are really communications problems in disguise. 

So we've provided our account executives with the skills and 
equipment they need to take a company's problems, and our solutions 
to them, and fit them together into a total communications system. 



For we firmly believe that, in solving problems for companies 
like yours, the system is the solution. If you haven't talked systems with 
your local Bell Account Representative lately, you're missing something. 

The system is the solution. 
@ 

Bell System 



source data 
(Continued from page 52) 
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Dp Operations Management 
This specialized three-day seminar em
phasizes the management skills and 
techniques applicable to the data pro
cessing operations function. "Data 
Processing Operations Management," 
August 29-31 in New York City, and 
September 26-28 in San Francisco, will 
include sessions covering department 
standards, performance analysis, job 
accounting, equipment selection, con
version, quality assurance, center man
agement, computer center construc
tion, security, recruitment and selec
tion, and employee motivation. Certifi
cates from the Univ. of Chicago Cen
ter for Continuing Education will be 
awarded to all attendees. Fee: $395 
per person, plus $50 registration fee 
per organization represented. Addi
tional persons from same organi
zation: $395 each. INFORMATION 

SYSTEMS SEMINARS, New York Man
agement Center, 360 Lexington Ave., 
New York, N.Y. 10017. 

Long-Range Planning 
This workshop is intended for data
processing managers, planning staff, 
and other management personnel con
cerned with effective long-range plan
ning; The objective of "How to Devel
opan Effective Long-Range Data Pro
cessing Plan" is to establish a viable 
planning mechanism as a means of 
controlling the dp function, including: 
a technique for projection of future 
user requirements, a mechanism for 
mediating between computing user 
priorities, and procedure for estimat
ing impending hardware, software, and 
personnel needs. Discussions also will 
be conducted to allow participants to 
exchange ideas on their approaches 
with others working in the field. The 
five-day workshop will be held August 
8-12, October 3-7, and December 5-9 
in Washington; September 12-16 in 
Jackson Hole, Wyoming; and Novem
ber 14-18 in San Francisco. Price: 
$595. KESTON ASSOCIATES, 11317 Old 
Club Rd., Rockville, Md. 20852. 

The Automated Office 
"Word Processing: Toward the Auto-
mated Office" will present and explore 
the economics, management, and ap
plications of word processing systems 
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and services. Plenary sessions on the 
first day will survey the economics and 
technology of modern word processing 
and its application to document prepa
ration. On the second day, workshops 
will examine capabilities of equipment 
and software systems, management 
requirements, administrative manage
ment problems, methods to improve dp 
productivity, and the supply of word 
processing services through centralized 
dp installations. All attendees will re
ceive the conference notebook, which 
includes a hardware survey, vendor ex
perience and product lines, an over
view of application areas, case studies 
of successful applications, and pro
curement guidelines and a checklist. 
Fee: $295; $195, teams. AIlE SEMI

NARS, Dept. DTM, P.O. Box 3727, Santa 
Monica, Calif. 90403. 

Data Communications 
"Data Communications: Advanced 
Concepts and System" is a two-day 
seminar designed to provide a compre
hensive overview briefing on what's 
happening in data communications to
day. It is designed to provide maxi
mum benefits to the practicing data 
communications analyst! manager or 
systems planner. A knowledge of data 
communications terms, concepts, and 
contemporary practice is a prerequisite 
for this seminar: 
I The course will include discussions 
of digital transmission systems, value
added networks, high-level data link 
controls, modems and multiplexors, 
distributed computing and networking, 
network protocols, satellite channels 
and services, front ends and remote 
communication processors, and net
work management, concluding with a 
review of significant regulatory issues. 
The course will be held July 21-22 in 
New York. DATAPRO RESEARCH CORP., 

1805 Underwood Blvd., Delran, N.J. 
08075. 

Issues in Information Systems 
A five-day seminar, "Current Issues 
in Information Systems Research," will 
be held July 18-22 on the M.LT. Cam
pus in Cambridge, Mass. The seminar 
will discuss issues regarding the man
agement of computer systems, and will 
present research results developed at 
the Center for Information Systems 
Researchl 

The seminar will follow a lecture
discussion format, giving participants 
an opportunity for hands-on experi
ence with systems currently being de
veloped. Issues to be reviewed will in
clude distributed processing, data 
management, decision support sys
tems, operating systems, end user 
needs assessment and problem diagno
sis, and new technologies. The empha-

sis will be on management problems 
such as performance evaluation, con
figuration selection, privacy and se
curity, information system effective
ness, and implementation strategies. 

Designed primarily for managers 
and decision makers in public and pri
vate sector organizations, the prereq
uisite for the course is a general famili
arity with computer-based information 
systems. Fee: $600. CENTER FOR 

INFORMATION SYSTEMS RESEARCH, 

M.LT., 50 Memorial Dr., Cambridge, 
Mass. 02139. 

c_~_. __ ._._. ________ ._ .. :J 
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MIS Quarterly 
A new publication by the Society for 
Management Information Systems and 
the MIS Research Center of the Univ. 
of Minnesota, the MIS Quarterly is de
voted to the many aspects of manage
ment information systems, and is de
signed for users and builders of organi
zational information systems. The first 
issue included articles on application, 
such as "How to Survive a Manage
ment Assessment," and "A Contingen
cy View of Managing the Data Pro
cessing Organization"; and on theory 
and research, with articles entitled, 
"An Experimental Investigation of 
Some MIS Design Variables," and 
"Case Studies of End User Require
ments for Interactive Problem-Solving 
Systems" among others. There is also a 
section of interviews with chief execu
tive officers of large organizations re
garding satisfaction of their informa
tion needs. Price: $45, including mem
bership in SMIS; $25, non-membership. 
MIS QUARTERL Y, Editorial Office, 
MISRC, 269 19th Ave. South, Minne
apolis, Minn. 55455. 

Cryptology Quarterly 
A wide variety of ideas related to cryp
tology will be presented in upcoming 
issues of this new quarterly, Cry pto
logia. Topics discussed will include 
computer encryption, paper and pencil 
cryptanalysis, history and literature of 
cryptology, mathematical cryptology, 
cipher machines, and reading ancient 
languages, with coverage by research 
papers, survey articles, personal ac
counts, reviews, education notes, and 
problems. Scheduled articles are "Au
tomated Analysis of Cryptograms," 
"The M325 Cipher Machine," "Grille 
Reconstruction," "Beatrix Potter's 
Journal Ciphers," and "Poe Challenge 
Cipher Finally Broken." Price: $161 
year (four issues); $5, single issue. 
CRYPTOLOGIA, Albion College, Albion, 
Mich. 49224. :if: 

ORT.F1MRTICN 





Seven tough problems in"On 
and howTandem's"NonStop~' 
The Tough Ones. 
1. System Down - Processor Failure. 
2. System Down - Disc Failure. 
3. System Down - Repairing 

Hardware. 
4. System Down-Restoring 

Data Base. 
5. System Down - Software Failure. 
6. System Down-Changing to a 

Larger Processor. 

Lots of things change when you go 
"on-line:' Mostly for the better. 
That's why this is the most important 
trend in data processing today. But 
the one area which concerns manage
ment the most is "What happens 
when the computer goes down?" It's 
a good question, and until Tandem 
introduced "NonStop" processing 
last year the answers weren't pleasant. 
Service is interrupted; that's bad 
enough. But there is worse news still. 
At the instant of failure, a transac
tion in process could be lost (or 
duplicated), a record being updated 
could be destroyed, or a pointer 
changed incorrectly could cause the 
loss of untold records. In short, loss 
of service is the surface cost. Loss of 
data base integrity is an even greater 
problem. Tandem's NonStop System, 
hardware and software, is the first 
top-down, designed-in solution to 
both these problems. To make it even 
better, we've designed it so it's easy 
to program, easy to expand, and 
easily the most efficient transaction 
processing system around. 

1. System Down-Processor Failure. 
Every computer will fail sometime. 
The bigger they are, the more often 
they fail. Tandem has replaced big
ness with a unique multiple processor 
architecture. Workloads are shared 
by the processors under control of 
Guardian, the only NonStop Multiple 
Processor Operating System avail
able regardless of price class. 
When a component fails, Guardian 
automatically reassigns both proc
essor and I/O resources to ensure 
that in-process tasks induding file 
updates are completed correctly. You 
decide the priorities; Guardian does 
the work. And no interruption of 
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your "on-line" workload occurs. 
Restart is virtually instantaneous. 

2. System Down-Disc Failure. 
When one of your disc storage 
devices fails in the middle of a file 
update, unknown damage to the 
record, to record pointers, or to 
indices can occur. Enscribe, Tandem's 
NonStop Data Base Record Man
ager, ensures that the damaged rec
ord is restored; and, with our 
optional Mirror Volume duplicate 
file technique, that operation is con
tinued using the back-up file. The 
back-up files are created auto
matically and are used by Enscribe to 
improve system response time. When 
the down disc is repaired so are its 
files, automatically, by Enscribe. You 
decide which volumes to back up; 
Enscribe maintains them, and no 
interruption of service occurs. 

3. System Down - Repairing 
Hardware. 

With any system, a hardware failure 
must be repaired. But only with 
Tandem can the system keep oper
ating, right through the failure and 
through the repair, too. Tandem's 
Customer Service Representative can 
remove and replace any failed mod
ule in your system without interrupt
ing service. The operators at 
terminals and the programs in process 
are totally unaware of either the fail
ure or the repair. And routine mainte
nance, too, is performed with the 
system fully operational. This is one 
more unusual feature of our system, 
but without it, no system can truly 
be called "NonStop:' 

4. System Down - Restoring 
DataBase. 

When a hardware failure occurs dur
ing file update in any "on-line" 
system which is not NonStop, there 
is every reason to question the integ
rity of the data base. Integrity of the 
data base is crucial. For this reason, 
elaborate procedures to maintain 
restart points and backup files are 
required in almost all "on-line" sys
tems. Not with Tandem. Using 
Guardian and Enscribe, the Tandem 
NonStop System ensures that all 
transactions are completed correctly 
even if a processor, I/O channel, disc 

controller or disc drive fails during 
that transaction. Equally important, 
the system downtime normally 
required for "restore" and 
"restart" operations is eliminated. 

5. System Down-Software Failure. 
System software crashes are an 
important source of downtime in 
ordinary on-line systems, but not in 
Tandem installations. Because all 
Tandem software is designed and 
tested to run in a multiple processor 
environment, it is also designed and 
tested for failure modes never con
sidered in single processor systems 
software. Most important, the use of 
independent processors, each with 
its own memory, assures that a soft
ware failure in one processor cannot 
cause a failure in a second processor 
or contaminate the data or programs 
executing in that processor. 

6. System Down - Changing to a 
Larger Processor. 

On-line systems tend to grow, and as 
they grow they change. New applica
tions, more stations, improved service; 
all of these result in a need for bigger, 
faster processors. With Tandem's 
NonStop System you can actually add 
processors, add memory, and add pe
ripherals without any re-programming 
whatsoever. Using Guardian, 
Enscribe, and Envoy, Tandem's Data 
Communications method, all user 
programs and all files are geograph
ically independent. They have to be 
for NonStop operation. You can also 
write your programs using a powerful 
high-level compiler for a multiple 
processor environment as easily as 
for a single processor. 

7. System Up-Confidence Down. 
When an "on-line" system is up, 
people come to rely on it. And 
because today's computers are reli
able, people have come to rely on 
them quite heavily. Which makes it 
even worse when the system does go 
down, or the information it supplies 
is wrong. Confidence is severely 
damaged. And anyone who has tried 
manual back-up systems knows that 
they are not the answer. An auto
matic back-up, non-stop system is 
the answer. And Tandem has it. 
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Line" Data Base Systems 
System solves them. 

Tandem offers a proven, field tested 
solution to the two principal ques
tions everyone should ask about an 
"on-line" data base system: What 
level of service will it provide? What 
protection does it offer for my 
data base? 
Someday all "on-line" systems will be 
NonStop. Tandem 16 Systems are 
NonStop today. And without price 
penalties. Not everyone needs an 
on-line, real-time, non-stop system, 
but for those who do there isn't 
another solution worth thinking 
about. Tandem Computers, Inc., 
20605 Valley Green Drive, Cupertino, 
California 95014 or Tandem Com
puters GmBH, Bernerstrasse 50A, 
Frankfurt 56, West Germany. 

Toll Free 800-538-9360 or 408-255-4800 
in California. 

Guardian 
Multiple Processor Operating System 
NonStop operation. 
Automatic re-entrant, recursive and 
shareable code. 
Virtual memory system. 
Geographic independence of 
programs and peripherals. 

Enscribe 
Data Base Record Manager 
Provides relative, entry-sequenced 
and key-sequenced files. 
Each file may be up to four 
BILLION bytes. 
Up to 255 alternate keys per file. 
Optional mirror copy by disc volume. 

Envoy 
Data Communications Manager 
Communications with remote 
devices and/or processors. 
Support of point-to-point, multi-drop, 
master and/or tributary. 
All transfers via DMA. 
Speeds up to 19.2Kb asynchronous 
and 56Kb synchronous. 

July, 1977 

Photo and schematic show three processor modules with space for fourth module, 
interconnected to disc controllers, tape controllers and communications controllers. 
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TANDE 
The Tandem 16 NonStop System is composed of multiple, independent processors 
with dual redundant communications paths. The unique interaction between Tandem 
hardware and software assures not only continuous operation, and the integrity 
of your data base, but also throughput unmatched by any other computing 
system of comparable cost. 
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Only 3M Beta System offers pro
grammable COM with the big plus 
of business graphics - to make 
your COM output more useful to 
your company's decision makers! 

With 3M Beta COM, you make 
data easier to interpret, decisions 
easier to make in either of two 
ways: 
Highlight the data. The 3M Beta 
System gives you u nderl i nes, 
italics, bold face, 8 different 
character sizes through simple 
operator-entered instructions. No 
host computer modification 
needed! 
Graph the data. Reduce complicat
ed numbers to easy-to-scan pie 
charts, graphs, tables. The 3M 
Beta System includes the software 
needed for graphic presentation 
of data. 

But making business decisions 

BETA 
Systems 

easier is only the first step. Beta 
System makes your job easier, 
too. From software innovations to 
installation and operator training 
programs to field and home base 
service nobody offers you the 
unique total system support ap
proach 3M can. 

So whether you're interested in 
business graphics or want to move 
up to programmable COM, move 
COM in-house or expand your op
eration, let 3M show you the way. 
Call your local 3M Business Prod
ucts Center or write Microfilm 
Products Division, 3M Company, 
St. Paul, MN 55101. 

For entry-level COM, let 3M show 
you "LBR"-the only totally dry 
COM and the most convenient 
way to record computer data on . 
105mm microfiche. 

Better microfilm 
systems start here ... 
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Diskette Datashare ... 

• 

r ~ .. 
The Breakthrough 
lbur DP Budgets Been Waiting Pot 

.... 

And waiting for. An inexpensive, multi~user system 
thaUncreases your data processing capability without 
depleting your pocketbook. 

Datapoint announces Diskette DATASHARE~ a 
new combination of h~rdware and software that features 
the power of our DATASHARE Business Timesharing 
System and the economy of a diskette~ based processor. 

mainframe computer. So your Diskette DATASHARE 
system can become a node in a dispersed network 
as you grow. 

And because all the members of Datapoint's family 
of hardware and software products are compatible, you 
can later upgrade your system without costly software 
revisions and retraining. 

But the best news is the price. Now you can install 
a full, four~station DATASHARE capability for under 
$27,000, or $830 a month on a three~year lease (metro~ 
area maintenance included). That's right - your DP 
budget can finally breathe easy. While your operations 
run more efficiently than ever. 

Find out more about Diskette DATASHARE. 
Contact the Datapoint sales office nearest you, or write: 
Datapoint Corporation, Attention 

With Diskette DATASHARE, you can implement 
a timesharing system with up to four concurrent users on 
individual 3600 Datastations. Based on the 48K 
Datapoint 1170 Dispersed Processor, the system uses 
advanced disk buffer management techniques to produce 
an astounding 32,000 bytes of virtual memory for each 
user. Data is stored on convenient diskettes using any of 
Datapoint's file access techniques, such as random~access 
or indexed~sequential. A total of one million bytes of 
on~ line storage is provided. 

What's more, Diskette DATASHARE contains 
the same versatile capabilities for external communi~ 
cations as the larger DATASHARE systems. Like 
DSNET, ™ for remote disk file processing, and 
MULTILINK, ™ for real~time telecommunications to a 

Product Marketing, DL\TAPOINT CORPORATION 
9725 Datapoint Drive, 

July, 1977 

San Antonio, 
Texas 78284 
(512) 699 ~ 7151. The leader in dispersed data processing

M 

Sales offices located in principal cities 
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Prime timesharing systems, like Swiss Anny knives, 
are multifunctional, compact and easy-to-use. Both provide a 
collection of tools, each fitting a different need, all fitting 
together in one very reasonably priced, elegantly-engineered 
package. But a Prime computer, unlike the anny knife, lets many 
people use all the tools all at once. 

One Prime computer system has the right mix of tools. 
A family of program-compatible central processors, a broad 
range of input/output subsystems and a sophisticated interactive 
multi-user operating system are the starting points for selecting 
a system tailored to your exact applications mix. 

One Prime computer system plays many roles. By 
providing virtual address spaces of up to 512 million bytes for 
each of up to 63 simultaneous users, up to eight million bytes of 
main memory and 2.4 billion bytes of disk storage, one system 
can be used for both interactive software development and 
computational processing. 

One Prime computer offers many problem-solving 
alternatives. Any user can program in any mix of languages, 
including FORTRAN IV, ANSI '74 COBOL, BASIC, Macro 
Assembler and RPG II. 

One file structure is used by all Prime system software. 
Thus, all Prime data management resources are totally compatible. 
User files managed by MIDAS, Prime's Multiple Index Data 
Access System, are interchangeable with common data bases 
managed by DBMS, Prime's CODASYL-compliant database 
management system. 

One Prime computer can do it all: complex simulations in 
FORTRAN, straightforward calculation in BASIC, text editing, 
transaction processing, massive number crunching and more. 

Typical systems for computational timesharing appli
cations range from $41,000 to $300,000, or about $1,300 to $9,800 
per month if leased from and maintained by Prime. 

To find out how one Prime computer can do it all for you, 
contact David R. Johnson, Business Manager, Prime Computer, 
Inc., 145 Pennsylvania Avenue, Framingham, MA 01701, 
(617) 879-2960. 

PR1ME 
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The future has a way 
of becoming the present. 

In 1970, distributed data 
processing was a visionary 
concept. Someday corporations 
wouldn't have to push vast 
volumes of data through a 
central computer to supply the 
daily information needed for 
corporate planning and control. 
Someday there'd be enough 
electronic intelligence at each 
plant and office to permit both 
source data editing and fast, 
cost-efficient local processing of 
such local tasks as order entry, 
invoicing and inventory control. 
Someday .... 
Distributed Processing Today. 
In 1977, hundreds of distributed 
processing networks are serving 
American corporations in such 
industries as retailing, 
transportation, manufacturing, 
wholesale distribution, banking, 
insurance, stockbrokerage 
and medical services. In 
implementing distributed 
processing, these companies 
have learned that optimal 
performance requires remote 
display/processing systems 
flexible enough to be precisely 
scaled to the needs of each 
individual site. 
Clustered Displays. The most 
flexible remote site system for 
distributed processing has 
proven to be the clustered 
display, an idea pioneered in 
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1970 by Four-Phase Systems. 
At each site, a cluster of 
keyboard/video terminals share 
a single processor ... and 
terminals can easily be added or 
removed to suit the site's 
functional requirements and 
transaction volume. Four-Phase 
Systems has built and installed 
more clustered display / 
processing systems than any 
other manufacturer. 
Orderly Growth Path. The 
flexibility offered by the clustered 
display concept is an important 
component of Four-Phase 
Systems' orderly growth Rath 
plan for the implementation of 
distributed processing. When a 
network evolves along an orderly 
growth path, each increment of 
growth is triggered by economic 
benefits proven in the previous 

increment. This unusually 
cost-efficient way to implement 
a network is made possible by 
the unique hierarchy of 
equipment developed for 
distributed processing by 
Four-Phase Systems. 
Four-Phase Systems. Who 
uses Four-Phase equipment 
today? More than 500 major 
organizations. Including ten 
airlines. Thirty insurance 
companies. Forty banks. Fifty 
government agencies. And more 
than a hundred of America's 
leading manufacturing 
corporations. 
Why has Four-Phase succeeded 
in the hotly competitive world 
of business data processing? 
A primary reason is the fact that 
the Four-Phase product line was 
designed from scratch for its 
intended application ... not 
"assembled" from commercially 
available electronic logic 
components. Of all the business 
computer manufacturers in 
America, only two have always 
designed and produced the 
integrated circuits which are the 
brains of their products ... 
Four-Phase and IBM. 
For further information, contact 
Four-Phase Systems 
19333 Valleo Parkway 
Cupertino, California 95014 
408-255-0900. 

Four-Phase Systems® 
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Editor's Readout 
Edward K. Yasaki, Sr. Associate Editor 

July, 1977 

What's So Important 
About Personal Computers? 

A couple of months ago, some fourth-grade students had the opportunity to pit 
their skills with electronic calculators against those of a local businessman using 
a soroban, or abacus. The Japanese banker, showing his speed off the starting 
line, finished first with problems in addition and subtraction. But the kids, with 
calculators in hand, crossed the finish line first in multiplication and division. 

It proves nothing, really, but it shows the extent to which calculators are be
coming a part of the lives of elementary school children. In some communities, 
kids are not only learning to use calculators but also acquiring hands-on experi
ence with terminals and personal computers. 

The microprocessor-based computers increasingly are showing up in homes 
even more than schools, too. The home hobbyist, in fact, is buying kits and 
fully assembled machines faster, in some cases, than manufacturers can supply 
them. 

What we've found, however, is that many of the buyers are not truly hobby
ists, but hardware and software folks by day, one-man systems houses by night. 
College students in various disciplines are designing turnkey systems, and moon
lighting programmers are producing custom software. Real estate brokers have 
configured property management systems with microcomputers. One computer 
store sold a micro that is being use to control the temperature of chemical solu
tions in a photographic studio. The examples go on and on. 

Thus these lean machines, more expensive than toys, are worthy of attention 
of the serious dp practitioner. ,Microcomputer systems are bringing to light new 
applications that don't require the power of a mini. In still other applications 
they are replacing minis. And they are being designed into remote processor 
stations for users in distributed processing environments, extending the process
ing power that might now exist for them only in a central dp installation. 

The serious user, of course, has been justified in believing that only a few 
desktop machines from the likes of IBM, Hewlett-Packard, and Tektronix have 
been designed and built to provide the level of reliability that commercial users 
expect. That hasn't been the case with all home computers, especially those as
sembled from kits by the buyer. But that, too, is changing. 

Indeed, some manufacturers won't sell you kits. And even among those that 
do, quality assurance measures are being taken and system tests performed in 
order to achieve commercial-grade quality. For awhile yet, software will con
tinue to remain a problem, and an adequate network of field service offices 
will be lacking. But things are changing so rapidly in this segment of the dp 
industry that an occasional examination of it would b~ justified. 

What one finds is a world populated by new companies bearing unusual 
names, some catering strictly to hobbyists, others to the serious user and oem, 
and some to both. There is no direct correlation between frivolity of name and 
seriousness of purpose. They're small companies, relatively speaking, and they're 
low-overhead operations that can, for example, sell you an additional 8K of 
static RAM for $200, a mere 10% of what some of the Establishment firms 
charge. 

With this issue, then, we begin an examination of personal computing-not 
only a fun subject but also one that is rife with implications Ifor all dp center 
managements. * 
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Microcomputers: 
For Fun and Profit? 

by Edward K. Yasaki, Sr. Associate Editor 

Are thousands of just plain folks really spending thousands of dollars each 
on computers for toys? Will ten thousand more one-man systems houses 
spring up tonight? 

Adam Osborne knew nothing about 
the publishing business. He had a soft
ware company that specialized in busi
ness dp applications. But today, with 
the current rage in microcomputers, 
he's out of the software business and 
into a flourishing book publishing and 
distributing business-all centering on 
the personal or hobby computer. His 
book, Introduction to Microcomput
ers, sold to the tune of 50,000 copies in 
the first nine months and is expected to 
reach sales of 100,000 in its first year. 

"The hobbyists are going to run the 
small software houses out of business 
very quickly," says Osborne in his new 
Berkeley, Calif., quarters. He explains 
that these tinkerers will continue to 
hold their jobs, programming at night 

\Nhat started as a 
hobbyist rnovement has 
quickly grown into a 
serious business. 

and over their weekends and produc
ing, say, a payroll package for a mod
erate fee that covers their hobby ex
penses rather nicely. Systems houses, 
too, are vulnerable, according to him, 
unless they have a strong technical ex
pertise or are entrenched in a particu
lar market. "In fact the reason we got 
out of the business data processing 
(software) business a year ago was 
that I saw this coming." 

Thus what started out as a hobbyist 
movement, offering tinkerers the 
chance to assemble a computer at 
home to play simple games, has quick
ly grown into a serious business. When 
those with assembled machines found 
a dearth of usable software, they 
quickly developed the facility to write 
their own. Some of them, with an eye 
on this burgeoning market, are evaluat
ing various methods of distributing 
those programs at a price that is low 
enough to discourage the buyer from 
reproducing it for friends but high 
enough to return a profit. 
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Much is happening. The popularity 
of micros has spawned the develop
ment of a number of small and rela
tively low-cost peripherals like the min
ifloppy. Newly configured small busi
ness dp systems are already being 
talked about for use as remote proces
sors in distributed computing systems. 

system yet to an end user," says pro
prietor Stephen Patterson. "But I will 
someday." 

Dick Van Leer, general manager of 
the Computer Shack in Hayward, 
Calif., says he has a mailing list with 
500 names, of whom only two or three 
can be considered pure hobbyists. 

Microcomputers have mass appeal, as the opening of the Computer Warehouse Store 
demonstrated last November. More than 2,300 people were said to have attended the 
affair, which included the giveaway of used computer equipment. 

Faster micros are appearing with mul
tiuser, multitasking, time-shared oper
ating systems. 

A field of Walter Mittys 
It's almost as though everyone woke 

up the same morning with the secret 
aspiration to become a one-man sys
tems house. For example, on the 
fringes of downtown Denver is the 
Computer Hut, run by a former cab 
driver. In its first three months of oper
ation, the store had sold 15 systems, 
mostly to people who want to develop 
applications programs for a particular 
line of business. "I haven't sold one 

Many, he says, talk like hobbyists, but 
their buying patterns suggest to him 
that they are developing systems for 
commercial applications. 

Cad Budin, sales manager for Com
puter Mart in Anaheim, Calif., says 
their business is split evenly among 
software people trying to learn about 
hardware, hardware people wanting to 
learn software, and people who know 
neither but would like to learn. 

A large segment of the business of 
the Computer Warehouse Store in Bos
ton, a division of Sonny Monosson's 
American Used Computer Corp., is 
comprised of students of computer sci-
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Adam Osborne, who gave up his software 
company to become a publisher in the 
hobby field, claims that "the hobbyists 
are going to run the small software 
houses out of business very quickly." 

ence, math, or economics who feel 
they can get more classroom work 
done with their own machines. Monos
son, however, also counts small busi
ness people among his customers. One, 
for example, makes and installs burglar 

Everyone vvoke up the 
sallie morning with the 
secret aspiration to be a 
one-man systems house. 

alarm systems and buys a cpu every 
week or two. And then there's a third 
category. "Some of them have this 
grand design," he says in describing 
them. "They're going to develop a soft
ware package to save the world and 
make a fortune. They really think it." 

Monosson, exhibiting still another 
departure from the typical computer 
store, offers a 20% discount to anyone 
who also buys a piece of used equip
ment from his inventory of periph
erals."For every cpu we sell," he 

Too young to be a hobbyist yet, this attendee of the Warehouse opening isn't too 
young to be as fascinated by the equipment as his parents are. 
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says, "I think we end up selling two 
pieces of used equipment." Indeed his 
microcomputer catalog includes a used 
Olivetti replacement for the Teletype 
ASR 33 for $875 and a used Hazeltine 
1000 crt terminal priced at $795. 

A one-year guarantee on parts and 
labor on all assembled systems is pro
vided by Computer Kits in Berkeley, 
Calif. The store, where some 60% of 
the customers are said to be noncom
puter-types, also offers a three-month 
parts and labor guarantee on compo
nents purchased as a kit. 

Pete Roberts of the same store says 
he is starting to see turnkey systems 
houses buying hardware from him. He 
says he has sold about 150 systems, 
large and small. A small system for 
business applications, available for 
$5,000, includes a 32K-byte Altair 
with one floppy, a Lear-Siegler ADM-

3A dumb terminal, and Disc BASIC. 

The large systems he's selling for some 
$16,000 come with a 48K Altair, two 
floppies, a dumb terminal, 300lpm 
printer, and general ledger accounting 
software. 

Roberts tells of a well-drilling com-

/-\ ITlicro CCill of;='::;.1' a 30: 1 
pr i ce I pc:: r:(OI··n-l 21 n C I::: 
advantage over Eln 

IBIV15100. 

pany that is using such a system for its 
internal accounting, and planning now 
to add payroll and inventory to the 
system. Computer Shack's Van Leer 
has sold to a few real estate firms that 
say they have a property management 
system up-and then refuse to provide 
further details. Another is in the busi
ness of taking inventory for businesses 
and sees the need for a small processor. 
In businesses from accountancy to zo
ology, microcomputer retailers will tell 
you they have customers. 

But small businessmen having micro
based systems up and running are still 
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a rarity, according to Michael Levy of 
Jethro, a systems house in Wayland, 
Mass. He thinks many businessmen are 
buying machines for amusement and 
depreciating them as a business ex
pense, a situation that will change as 
low-priced, turnkey systems become 
available. 

"I have not seen an awful lot of 
present-day business applications," he 

How about a speech 
recognition system for 
$249? 

says. "But that doesn't mean that there 
aren't going to be a lot. I think there 
will, but the equipment hasn't caught 
up with it yet." He sees the need for 
low-cost random access storage and 
the wider availability of software. He 
mentions, for example, that a small 
system would be ideal for the instant
printing shop's use in job cost estimat
ing, stepping the proprietor through 
the estimating job and providing rea
sonableness checks along the way. 

Levy also tells of a minicomputer 
manufacturer that had visions of pro
viding turnkey systems for the corner 
drugstore owner, until they found that 
the average drugstore has some 20,000 

As the line for the First West Coast Com
puter Faire (April 16 & 17, San Fran
cisco) illustrates, the market for the 
micro products is a nonhomogeneous 
group of hobbyists, businessmen, entre
preneurs, and others. 

items in its inventory. Most of the 
items move off shelves so slowly that it 
isn't worth including them in an inven
tory data base. Statistically, Levy says, 
it's been found that in such examples 
80% of the business comes from 20% 
of the inventory, so it is possible to get 
by with smaller storage capacities. Still, 
among people anxious to sell systems 
to that type of market, "I think there's 
a lot of glossing over of the difficul
ties." 

A share of disaster 
Levy worries that people will be de-

veloping systems for businesses with 
which they are totally unacquainted. 
'''It's going to be an utter disaster," he 
says, for neither the vendor nor the 
buyer likes to document anything. 
Speaking of the owner of a small ma
chine shop, for example, Levy says, 
"The last thing he ever wrote was his 
business card. That's why he went into 
business for himself. He'd rather tinker 
with a machine than write up a sys
tem." And neither the businessman 

This scene from the Computer Faire strongly resembles many early Spring and Fall 
Joint Computer Conferences in the '60s. 
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nor the system developer will under
stand the other's business. 

The small business market, nonethe
less, will be significant. "The market 
for the $500 or $800 computer, when 
they're down to that, is going to be far 
more in small business than it's going 

The microcomputer is not 
the equivalent of a mini, . 

to be for the hobbyist market," he says. 
But today there are still many manual 
systems that are better left manual. 

Adam Osborne is publishing a series 
of three books with applications pro
grams for business dp, and he also sees 
disaster ~head for systems developers. 
"I think business data processing appli
cations represent one of the first things 
a lot of people are getting into. My 
advice to them is: 'don't.'" He feels 
that many people have the idea that 
because the hardware is cheap,· the 
software will be equally cheap. "It will 
not. It will be more expensive," he 

says, "because you don't have the pro
gram development tools that you have 
on the mini system." 

The typical micro-based system, he 
explains, might consist of $7,000 to 
$10,000 in hardware, considerably 
lower than the $25,000 minicomputer
based system. "However it's not going 
to take you long before the extra prob
lems associated with programming 
such a primitive machine will con
sume the difference in price." Saying 
that one might spend $50,000 for soft
ware, "which you can easily do," he 
says a micro-based system might come 
in for $60,000, compared with 
$75,000 for a mini-based system. "And 
all of a sudden it's not such a big 
difference anymore." 

Osborne cautions against the idea 
the microcomputer is the equivalent of 
the mini. "The average microcomputer 
can execute an assembly-language in
struction every two to five microsec
onds," he explains. "And the assembly-
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language instruction doesn't do a heck 
of a lot. The average minicomputer is 
going to execute instructions at be
tween one to two every microsecond, 
and each assembly language instruc
tion will do as much as maybe half a 
dozen microprocessor instructions." 

Success with toys and sharks 
But the applications for these sys-

tems range widely, and speed may not 
always be critical. A hobbyist in the 
Chicago area is said to be using one to 
control his model railroad trains. A 
number of them purportedly are being 
used by investors for stock market 
analysis. A plastics maker has one in 
a production control system, and a 
rancher in the (formerly) lush San 
Joaquin Valley of California has a 
micro waiting for some water to come 
down an irrigation canal. A prospec
tive buyer is looking to hook one up to 
his electronic organ so that he'll be able 
to get the computer not only to record 
what he has just played but also to 
make modifications to his performance. 
And the Computer Mart in Anaheim 
sold one to California State Univ. in 
Long Beach for shark research. 

Paul Lamar, an automotive engineer 
and consultant, is developing a timing 
and scoring computer for automobile 
races, based on the MOS Technology 
6502 microprocessor. Lamar, of La
mar Instruments in Hermosa Beach, 
Calif., used MOS Tech's Kim-1 com
puter with additional hardware to 
come up earlier with a road testing sys
tem for Road & Track magazine, a 
system that runs off a 12-volt battery. 
"The 6502 is probably the most under
rated microprocessor there is," he says, 
ranking it on a par with the Zilog Z80. 
For real-time applications, he claims, 
he'll be able to run the 6502 at up to 8 
MHZ. (This would be equivalent to 
about two million micro instructionsl 
sec, however, and Zilog sources say 
that even the follow-on product to the 
Z80 (the Z80A) can do only half that 
much.) 

Applications for handicapped peo
ple are a prime interest of Dr. Robert 
T. Suding, director of research at the 
Digital Group, a Denver, Colo., ven
dor of hardware and software. He has 
developed a voice synthesizer linked to 
a keyboard, allowing blind program
mers to know instantly what they have 
keyed. He is also looking into the Opti
con system, a handheld optical charac
ter reader that scans text and produces 
a Braille readout. "One of the prob
lems of the blind person is that only 
10% know Braille," he says. So he 
wants to try linking a synthesizer to the 
Opticon too. 

Suding, an amateur radio operator 
for the last 23 years, has used the 

. micro to pel1form a number of ham 
radio functions, including the sending 
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and reCeIVIng of Morse (telegraph) 
code, of Baudot (teletypewriter) code, 
and tv pictures. He adds that some 
have set it up for keeping logs and for 
satellite tracking. 

"I have my processor programmed 
to run a solar-heated house that I'm 
designing up in the mountains," he 
adds. One of its functions will be to 
take into consideration the time of day 
and outside temperatures to direct heat 
on a room-by-room basis, even moni
toring whether anyone is in that room. 
It will require several temperature sen
sors in each room, instead of one ther
mostat for the entire house. Another 
application is lawn monitoring and the 
watering of only that portion of the 
lawn that is dry. A third is surveillance, 
the processor being linked to smoke 

alarms and to electrical contacts at all 
windows and doors. Already available, 
he points out, are circuits that will 
work with dial and pushbutton phones 
to make a call to a neighbor or the 
local fire or police department. Of 
course one could program a sequential 
list of numbers to be called in an emer
gency. 

Finally, Suding says he will use the 
computer to determine the required 
capacity of the solar panels he will be 
using, thus keeping to a minimum his 
original investment. And then the 
computer will control their operation 
so as to maximize efficiency. 

Impacting education 
In schools, too, microcomputers are 

expected to become almost as preva-

Getting 
Involved 

Can non-engineer members of the 
data processing community hop on 
the accelerating hobbyist bandwag
on? The answer is a qualified, though 
optimistic, "yes." If you are a pro
grammer, half the battle is won, es
pecially if you know assembly lan
guage; luxuries such as high-level lan
guages are not available on many mi
crocomputers. If you know nothing 
at all about programming, you should 
probably consider getting a micro 
with BASIC to ease the transition. And 
if you have some electronics back
ground, your entry into personal 
computing should be rapid and re
warding. 

Those are our conclusions after 
several hours of assembling an sci MP 

16-bit microprocessor kit furnished 
by National Semiconductor, Inc. The 
kit is oriented toward engineers who 
are looking to familiarize themselves 
with microprocessor technology. Af
ter soldering seven resistors, eight ca
pacitors, two memory chips, the mi
croprocessor chip, a ROM chip, tty 
interface, timing crystal, and voltage 
regulator to a small printed circuit 
board, the sci MP was ready to be 
attached to a Teletype terminal and 
exercised. 

We didn't have a tty handy, so we 
may never know whether the SC/MP 

would have run-but it probably 

would have. The point is that hard
ware assembly is really more fun than 
work. All you must learn is how to 
solder pins spaced one-eighth-inc~ 
apart to a circuit board. It isn't too 
tough. 

One of the tools recommended for 
assembling the sci MP (and presum
ably any other microcomputer) is 
what's called a "solder sucker." This 
is used to remove excess solder and 
solder that's managed to reach the 
wrong places· on the board. The de
vice turns what would be a nearly 
impossible job into one which is only 
slightly challenging. 

There is help available too. The 
owner of the local Byte Shop was 
helpful, for one. The electronics shop 
he recommended (for parts he did 
not have in stock) not only had 
books on how to get into personal 
computing, but also people behind 
the counter who could give assistance 
-people who had built kits before 
and even designed some of their own 
machines. Everyone seemed willing 
to answer questions, no matter how 
basic, and we felt they knew what 
they were talking about since they'd 
already done it. 

So, roll up your sleeves (no nylon 
shirts or blouses, please-the static 
electricity is fatal to some compo
nents) and get busy bl,lilding your 
own fun. -Michael Cashman 
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lent as the electronic calculator. "I 
think microcomputers in general will 
have a tremendous impact on the edu
cational system," says Dr. Alice E. 
Ahlgren of Cromemco. Another hard
ware developer, Cromemco has a com
puter that will support up to eight ter
minals. Based on the Zilog Z8 proces
sor and operated at a 4MHZ rate, the 
computer has eight memory bank select 
switches that allow the user to parti
tion portions of memory for each user. 
In June the firm had scheduled an
nouncement of a 16K BASIC for use 
with the so-called Z-2 computer, which 
could make it appealing to schools. 

Agreeing with Ahlgren is Don In
man, a former high school math teach
er who now consults with schools that 
are looking to integrate the computer 
into the curriculum. Inman, the editor 
of a new publication for schools called 
Calculators/ Computers, taught 30 
teachers in the San Jose, Calif., Unified 
School District, which bought a single
board micro for each school, the idea 
being to teach some computer science 
courses in those schools. The teachers 
assembled the machines, then pro
grammed them in machine language. 
In nearby Sunnyvale, too, the interme
diate-level schools have Imsai comput-

From this workshop, in the basement of 
Robert Suding's home, have come nu
merous designs for the products of the 
Digital Group. 

ers, Lear-Siegler dumb terminals, and 
cassette interfaces for experimentation 
in math and reading instruction. 

Sunnyvale's elementary schools have 
introduced the electronic calculator 
under consultant Bob Albrecht, who 
visits schools weekly to put on demon
strations. Not restricted to calculator 
games, however, Albrecht has at his 
disposal a wide variety of calculators, 
all the way from the four-function to 
the programmable, as he works with 
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students and teachers to bridge ·the gap 
between calculators and computers. 

Inman, aware of the limitations of 
having but one microcomputer for an 
entire class, or even for one school, 
nevertheless prefers the micrb to a ter
minal, citing the former's even more 
personal nature. He tells of a school in 
Modesto, Calif., where the math 
teacher who had had no prev.ious com
puter experience assembled an Imsai 

IVlany people are willing to 
pay $200 to have their kid 
learn programming in 
front of the tv. 

computer, and then provided a plexi
glass cover so that the students could 
see the components inside. 

When the computer in the class
room catches on, he adds, "it's going to 
have" to be a machine that's self-con
tained and not a kit." It must be turn
key, have BASIC or some such language 
on PROM or easily read in from a cas-

The do-it-yourself aspect does not ap
peal to all microcomputer buyers. Re
ta i lers often bu i Id the kits for the cus
tomer, as George Tate does for the 
Computer Mart in Anaheim, Calif. 

sette. "I think we're getting away from 
kit building." He looks for the market
ing of low-priced, packaged systems 
'that emphasize applications, rather 
than programming. "That's where your 
mass market is," he says. "It's not with 
the computer buff or the teacher who 
has some knowledge," but instead with 
teachers. who merely want to use it as a 
tool, like a typewriter. He explains that 
a reasonable price is $500 for a cpu, 
keyboard, minimum amount of memo
ry, and the language on a ROM. "And 
the schools are going more to the dis
play, rather than the hardcopy printer." 

No sooner said than done. In Sep
tember, first shipments are expected of 
the Pet computer, an approximately 
$500 machine from Commodore Busi
ness Machines of Palo Alto, Calif. The 
self-contained Pet has a 9-inch crt, a 
full but compact keyboard that in
cludes 64 graphics symbols, plus a cas
sette drive, 4K to 32K of RAM, an 
operating system on 4K of ROM, and 
an 8K BASIC on ROM. 

Not only is the low price significant, 
but the machine also takes a major 
departure in its use of the IEEE 488 
bus. The industry "standard" has been 
the bus structure pioneered by the Al
tair computer, called the S-100 bus, for 
which a large percentage of low-priced 
peripherals has been developed. Now 
Commodore has adopted the bus struc
ture pioneered by Hewlett-Packard, fa
cilitating the interfacing of the Pet 
with lab instruments. 

In addition to lower priced micros, 
however, there are also a number of 
faster micros available which are clos
ing in on the minicomputer territory. 
Alpha Micro Systems in Irvine, Calif., 
has a multitasking time-shared system 
with a BASIC compiler, hardware float
ing-point, and a number of bells and 
whistles. A 64K system with text edi
tor, line printer spooler, passwords, 
and two floppy disc drives sells in the 
neighborhood of $7,000. It uses a 16-
bit microprocessor chip set from West
ern Digital. 

Low prices can be found in pe
ripherals too. At the First West Coast 
Computer Faire in San Francisco a 
180 cps bidirectional printer available 
in kit form for $995 was shown. 
"About three years ago something like 
that was being sold for $5,000 or 
$10,000, if you could get it at all," 
noted Hal Singer of Lompoc, Calif. 
"And I think we can still see the price 
of an item like that going down to 
$200 or $300." 

How about a speech recognition sys
tem, including the hardware and soft
ware, for $249? That's available in kit 
form from Heuristics Inc., Los Altos, 
Calif. Or a voice synthesis system for 
less than $400? What about Lear-Sieg
ler shipping 250 to 300 kits monthly of 
its dumb crt terminal to retail stores, 
some 20% of total output? 

And things no one's thought of 
What happens when the mass mer

chandisers like Sears, J.C. Penney, and 
Heath Co. enter this market is still 
open to discussion. But enter they will. 
Tom Munnecke, president of Metasys
terns in Riverside, Calif., sees a large 
Christmas boom arriving this year, 

Hardware manufacturers 
are entering the market 
unaware of the "sofbNare 
vacuum" that exists. 

similar to what happened with video 
games last season. 

"I think the rumblings will begin at 
Christmas (if not a mad rush)," says 
Munnecke, who is preparing an intro
ductory book on the subject for Sep
tember publication. "But I think it's 
going to turn the data processing world 
upside down." He cites the Pet com-
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puter, saying it offers a 30: 1 price-per
formance advantage over the IBM 

5100. 
Less certain of this immediacy. is 

Computer Mart's Carl Burlin, who 
thinks the large retailers will have to 
offer a packaged product, one that can 
be plugged in and made to run with 
little additional effort by the buyer. 
"It's not a packaged product yet," he 
says. "I'd say they're a good three 
years away." 

Publisher Adam Osborne draws an 
analogy to the sales of hi-fil stereo 
equipment. Department stores sell 
packaged systems, but the sophisti
cated shopper still goes to a hi-fi spe
cialist where one can buy a receiver 
from one manufacturer, speakers from 
another, and a turntable or tape from 
still a third. "I see Sears getting into the 
type of product that you can package 
and sell and then forget about," he 

says. That includes things like video 
games or devices to hang onto the tv 
set for specific applications. 

He can foresee, for example, a key
board for the tv set that enables the 
user to work with BASIC, something 
that could be packaged today for $400. 
"And for the kind of volume that Sears 
could support, it could quite easily sell 
for $200. There are a lot of people 
willing to pay $200 to be able to have 
their kid learn computer programming 
at home in front of the tv set." 

Software, indeed, is lagging behind 
the hardware, and M unnecke thinks 
hardware manufacturers like Commo
dore and Heath are entering the mar
ket unaware of the "software vacuum" 
that exists. The problem is com
pounded, he adds, by an incompatibili
ty in language support. Munnecke, 
who is a member of the MUMPS lan
guage development committee, says, 

A Consumer Product in Japan 
More than 30,000 copies of a $2 
paperback on microcomputers were 
sold in the first three weeks in Japan, 
indicating the recent surge of interest 
there. The author, Prof. Toshiaki Ya
suda of the Tokyo Electrical Engi
neering Univ., can see 100,000 copies 
being sold by the end of this year, in 
only the first nine months since its 
debut. 

According to the author, the larg
est computer club in Japan was 
formed only nine months ago and 
already has some 6,000 members. He 
figures there are about 10,000 kit 
builders there, half of them in it for 
kicks and the other half hoping to 
make a business out of some aspect 
of microcomputing. 

The former newspaper reporter is 
no newcomer to the technology. He 
says he saw his first Intel 8008 micro
processor chip at a Tokyo electronic 
components store back in 1972. It 
was one of the initial 20 of the 8008 
chips shipped tu Japan. He bought it 
for the equivalent of about $300, 
spending the summer months acquir
ing the supporting circuitry and as
sembling it at home, where it contin
ues to operate. Four months later, he 
adds, the same 8008 chip was priced 
at $160. His machine has only 128 
bytes of RAM; he says he then 
couldn't afford to buy more memory 
than that. 

Yasuda, considered one of the two 
top microcomputer gurus in Japan, 
the other being a Tokyo Univ. pro
fessor, has four or five systems at 
home that he has assembled, putting 
to use the knowledge that came with 
his bachelor's degree in electrical 
engineering. 

July, 1977 

Pushing the use of BASIC for a Japa
nese population reliant on FORTRAN 
and COBOL is Prof. T. Yasuda of 
Tokyo, one of that nation's two micro
computer gurus. 

He says that the most popular pro
cessor is the Nippon Electric TK-80, 
of which 8,000 have been sold in kit 
form alone. That processor sells for 
about $300, including 512 bytes of 
RAM and 768 bytes of ROM. 

To show the degree of popular in
terest in the devices, he adds that 
computer kits first showed up in 
computer stores and in electronic 
supply shops such as those where the 
founders of Sony Corp. hought vac
uum tubes and other components to 
begin their business. Now the kits are 
being sold in major department stores 
too. They've become a consumer 
product in Japan. :It: 

"MUMPS is the saving grace because its 
operating system, file management sys
tem, and application language are all 
wrapped up into one standard lan
guage." He says the language would be 
suitable for micros, and feels it would 
be an answer to all this incompatibility. 

Accordingly, he is working on a 

"We're going to see about 
1 0 processors in the 
average home in about 
three years." 

MUMPS operating system for the mi
cro. Concerned that the vacuum will 
be filled by "two-bit" software compa
nies springing up in people's garages, 
he adds, "It'll certainly be 'buyer be
ware' for some time in the software 
area." Others who are similarly critical 
of BASIC are carrying banners for other 
languages, such as PILOT, APL, FOR

TRAN, and FORTH. 

"What interests me is that people are 
using computers, regardless of what 
they're being used for," says Computer 
Kits' Roberts. He sees a significance in 
people becoming acquainted with the 
technology. "Back into the hands of 
individuals has come this immensely 
powerful tool." He likens it to the early 
days of scientific discovery when one 
didn't need expensive equipment or 
tools to study science, and looks to the 
day when people will begin writing 
programs to do things others haven't 
even thought about. 

Tom Munnecke, also drawing upon 
history, sees an analogy with the Gu
tenberg press being viewed initially as a 
Bible-making machine. He says people 
are looking at the computer as a . . . 
well, a computer, rather than a "whole 
new level of intelligence" that will re
side in homes. 

The Digital Group's Robert Suding 
asks his visitor how many motors there 
might be in an average home. "You 
start counting and you'll find about 50 
motors. We're going to see about 10 
processors in the average home in 
about three years." He cites their use in 
microwave ovens, sewing machines, 
the washing machine, automobile, and 
lawn control system, not including 
those for the hobbyist'S use. 

He talks, for example, of a program
mable sewing machine that the home
maker can lead through the process of, 
say, making a new stitch. Once per
formed correctly, she'll be ~e to 
make a perfect stitch every time\ But 
more significantly, so will everyone else 
in the family. And the same applies to 
baking something in a programmable 
oven. 

"We're very primitive in the way we 
do .things right now," he continues. 
"There are some exciting times coming 
_~p in the next five years." :fl: 
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Home Computers 
Versus Hobby Computers 

by Alan R. Kaplan 

Hobby computers are for people who are willing to spend a great deal of 
time and money on their toys, who are already knowledgeable in dp, and 
who are willing to repair their own systems. Home computers, when they 
come, will be for an entirely different audience. 

Less than three years ago, a computer 
in the home was unusual enough to 
warrant coverage in the general press. 
Today, there are more than 20,000 
general purpose computers in Ameri
can homes, and their number is in
creasing by over 40 % per year. Also, 
where there were only a handful of 
manufacturers in 1975, there are now 
approximately 75 producers of kit
form and assembled microcomputers 
for home use, and their products are 
distributed by over 300 retail stores. 

Clearly there is an enthusiastic and 
growing population of computer hob
byists. But are we seeing the leading 
edge of a true consumer market? Will 
the growth peak as it has for other 
hobbies, like amateur (ham) radio? Or 
keep going as it has for CB car radio? 

Even if the growth peaks at a hobby 
level, the microcomputer market may 
surge to 15 times its present size (to as 
many as 300,000 units installed in five 
to eight years) . 

On the other hand, if the computer 
in the home becomes a consumer 
product, the numbers get very big very 
fast. There are some 75 million house
holds in the U.S. If only one of every 
25 purchased a home computer at 
$500 (which now looks like too Iowa 
number for what can be offered, but 
which will help keep the results conser
vative), then revenues would exceed 
those now generated by all mini sys
tems suppliers put together. 

Actually, it is likely that both of 
these things will happen, that there will 
be a hobbyist market and a home com
puter market. We know something 
about the former, and we've at least 
gone far enough into researching the 
latter to be able to guess at what a 
computer will have to be and how it 
will have to be priced before a home
computer consumer market will be es
tablished. 
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Who are the hobbyists? 
The hobby computer market as it 

exists today was born in January 1975, 
when Popular Electronics published a 

Nearly two-thirds of 
today's hobbyists are 
programmers, technicians, 
or engineers. 

cover story on MITS Inc.'s hobby com
puter, the Altair 8800. Experimental 
"home-brew" systems were in use well 
before then, however, and several 
computer buffs had even purchased 
commercial systems for home use. At 
the end of 1975, almost one-fourth of 

all hobby computers were either 
adapted from kits intended for indus
trial proto typing, built from "scratch" 
around microprocessors and MSI com
ponents, or assembled from commer
cial subsystems. Then, as now, hobby
ists were a sophisticated, highly moti
vated lot. 

Statistics on the backgrounds of 
computer hobbyists provide further 
evidence of the gulf between them and 
the general public. A mid-1976 Ven
ture Development Corp. survey of over 
1,500 hobbyists revealed that nearly 
two-thirds were directly employed as 
programmers, technicians, or engi
neers, and that nearly three-quarters of 
hobby computer owners used comput
ers on the job. (See Fig. 1.) 

Thus, hobbyists have not only been 
exposed to computers, they appear to 
be quite knowledgeable in their use. 
40% of self-described computer hob
byists-people who all called them
selves "hobbyists" but slightly more 
than half of whom did not own their 
own computer at the time of the study 
-considered themselves above the 
novice level in both hardware and soft
ware. (See Fig. 2, p. 74.) 

Some of the most surprising results 
of the VDC study concern the nature, 
rather than the level, of hobbyists' 
software expertise. It was found, for 
example, that almost as many hobby
ists knew Digital Equipment PDP-8 and 
PDP-11 machine languages as the as
sembler on the most popular hobby 
microprocessor, the Intel 8080. 

Similarly, the study found that al
most as many hobbyists cited experi
ence with FORTRAN as with BASIC, even 
though BASIC is available as an inter
preter and so far is the only higher 
level language in general use among 
hobbyists. These data further support 
the contention that, unlike the general 
public,hobbyists have had considerable 
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direct experience with computers .. 
The distinction between today's 

hobby computer user and tomorrow's 
home computer user becomes most 
meaningful where it influences their 
respective product interests. In the case 
of hobby computers, the desiderata are 
variety and flexibility. A cursory glance 
through any of the dozen or so hobby-

r' 

ist publications quickly impresses the 
reader with the strong "do-it-yourself" 
appeal of the advertisements for every
thing from board connectors to custom 
interfaces. Yet it is just this impression 
that home computer makers will strive 
to avoid. 

Although an end-user, the hobbyist 
mentality is more akin to that of the 

oem. He (or she) is a systems builder, 
a designer of unique systems. By virtue 
of the sophistication noted previously, 
the hobbyist is usually capable of as
sembling at the chip level, always ca
pable of customizing at the board level, 
generally required to configure at the 
subsystem level, and invariably forced 
to seek out (and/ or develop) software 

COMPUTER HOBBYISTS BY OCCUPATION 
(Mid-1976) 

COMPILER/INTERPRETER EXPERIENCE 
(Mid-1976) 

I 

18.7% Programmers, 
Analysts 

8.7% Electrical 
Technicians 

i 6.7% Technicians, 
I non-elect.·or unspecified 

I 

) 

L __ _ 

26.1% Under $1,000 

3.6% Over $10,000 

Fig. 1 
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PRESENT INVESTMENT 
(Mid-1976) 

3.3% Students 

2.7% Other or 
unspecified 

.3% Consultants 

31.0% BASIC 

10.1% Others 

I L-...... ___ _ 

9.4% 30-40 

I 

j 
I 
I 
I 
I 
I 
i 
I 

~_--10.3% COBOL j 

I 
_____ ~ ___ . _________ J 

TIME SPENT WEEKLY ON HOBBY 
(Mid-1976) 

44.6% 10-19 hours 

i 
I 

,I 
I j L-______ . ____ . ________ . ___ ,_ .. __________ . _____ ! 
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HOME VS HOBBY 

beyond that available from his "main
frame" vendor. 

General consumers, on the other 
hand, can barely be expected to cus
tomize, much less design, any signifi
cant part of their systems. The general 
consumer will be a classic end-user. 
His system must be preassembledand 
ready to go. Whereas hobby computers 
mayor may not be provided with (or 
configured for) higher level languages, 
the general consumer's home computer 
will be required to interact immediate
ly with the user via an interpreter pre
stored in ROM. Unlike hobby systems, 
for which the expression "includes 
1/0" usually refers only to the signal 
interface, home systems will be re
quired to include the 110 device itself, 
together with the cables, sockets, con
troller, software drivers and everything 
else necessary simply to "insert plug 
Al into socket A2 and press 'Run.' " 

Home computer users will, of 
course, have a range of selectable op
tions. They will be able to choose their 
peripheral mix, memory size, and ap-

More than one-third of the 
computer-owning 
hobbyists have invested 
over $2,000. 

plications software. But the relative 
ease required to implement these op
tions will impose on them a much 
higher degree of integration. In con
trast to hobby computers, which fea
ture variation and flexibility, home 
computers must stress modularity and 
simplicity. 

Analyses of hobby computer usage 
indicate that the hobbyist "does to 
learn" more than he "learns to do." 
That is, his prime motivation is educa
tional rather than functional. Nonethe
less, his commitment, both in terms of 
dollars and time, is significant. More 
than one-third of computer-owning 
hobbyists have invested over $2,000 in 
their systems, and nearly 10% have 
invested at least twice that amount! 
While $2,000 may not seem impressive, 
it represents more than 10% of the 
annual income of the majority of hob
byists, and more than 20% of the in
come of 20% of them. 

Hobby systems are used in as many 
ways as their commercial counterparts. 
Even the most sophisticated areas of 
artificial intelligence have hobby para:l
leIs. For our purposes, however, we 
can classify all hobby applications into 
one or another of the eight specialized 
areas illustrated in Fig. 3, which pre
sents the application data acquired 
from VDC'S survey of hobbyists. Fig. 3 

74 

COMPILER/INTERPRETER EXPERTISE 

BASIC L..-N_O_V_'C_E ______ --l_I ... N_~E:....R_:M ... 'e_b .... ·IA .... :r_e .... ··· ___ ....1-_E_X_P_E_RT ___ ~131.0% 

FORTRANL.,I_N_O_V_'C_E_---L....;.I_N_T_ER_M:.....e.;.,.o_,1_AT_E:...-__ ....:-.l.-_E_XP_E_R_T ______ --.J129.2% 

COBOL NOVICE III~.TER I EXPERT 10.3% 

APL NOVICE IINTERI110.1% 

PLl1 NOVICE IINTERI EXPE7T 9.3% 

Others NOVICE liNTER IEXPE+ 10.1% 

Fig. 2 

further includes a "Non-Specialized, 
Development" category -representing 
systems that at the time of the survey 
were intended mainly for internal 
study and experimentation or were still 
being assembled. 

A central characteristic of hobby 
computers is that they are rarely dedi
cated to one application, a natural cor
ollary of the "do to learn" philosophy.· 
On this point, hobby computers differ 
from "real world" systems, but, as we 
shall see later, are not expected to 
differ from home systems even though 
general consumers will be of the "learn 
to . do;' ·variety. Of the seven special
ized applications shown, only two, 
"Games" and "Real-time," were found 
to include users who had totally dedi
cated their systems, and those dedi
cated systems accounted for only 3 % 
of all hobby systems noted. 

Who will the consumers be? 
With this application data from 

hobbyists in hand, VDC then sought to 
determine general consumers' level of 
interest in a potential home computer. 
The method used was the "focused 
,group session." This technique, com
monly employed in consumer market 
iresearch on new products, consists of 
assembling small groups of consumers 
'for participation in a highly structured 
but informal question and answer ses
~sion during which 'the' interViewee, 
~rather than the interviewer, establishes 
the price and specifications of the sub
Iject product. Most of the interviewees 
were college graduates employed in 
professional andlor academic careers. 
Ages ranged from 23 tOo mid-fifties; 
income from approximately $12,000 
to over $40,000. 

The sessions were conducted in 

HOW ARE HOBBYIST COMPUTERS USED? 

Non
Specialized 
Developmental 

78.4% 

53.6°;' 2.0°;' 

Word Math 
Processing Problem 

Solving 

c::J % hobbyists interested in an application 

c::J % time those hobbyists spend 
on that application 

52.b% 
9.6% 

Data Real-' 
Base Time 
Management 

4.8°;' 

Graphics 
(but not 
games) 

19.9% 

Amateur 
Radio 

Source: Venture Development Corp. 1977 

Fig. 3. Hobbyists claim already to be involved in, or plan to be involved in, a 
variety of interesting applications. How they spend their machine time, however, 
may reflect very different interests. For example, the 49.6% of the group who 
claim to be interested in real-time applications spent only 25.8% of their time on 
them-the remainder may have been spent on games. 
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three parts, beginning with the inter
viewer asking, "Would you consider 
purchasing a small general purpose 
computer for personal use in your 
home, and if so, what would you use it 
for and how much would you pay for 
it?" The general responses were: first, 
an expression of familiarity with the 
fact that hobby computers are avail
able; second, an expression of igno
rance concerning the ways hobby 
computers are used; third, skepticism 
that the interviewee would have a prac
tical application unrelated to his or her 
vocation that would justify the invest
ment in time and money. Estimates of 

There is presently no 
hobby system under 
$2,500 capable of doing 
what a consumer would 
want. 

the cost of a home computer ranged 
from $500 to $2,500, with the average 
about $1,500. 

The second part of the session began 
with the interviewer stating, "Among 
the general tasks that a home computer' 
would be likely to perform are calcula
tions, records management, text edit
ing, and games. How much would you 
pay for a system capable of performing 
these tasks?" At this point the inter
viewees were able to suggest some ex
amples of several of the general tasks 
mentioned, typically in the form of, 
"Do you mean by 'calculation' it will 
do my income taxes?" or, "I would 
consider any machine that would help 
with my typing." Usually, however, 
the subjects asked for specific examples 
of the general tasks mentioned, such 
as, "How would I (or "Could I") use a 
computer for __ ?" Estimates of cost 
began to reflect the subject's own inter
pretation of the applications men
tioned, such as, "I wouldn't pay more 
than X dollars for a machine that 
couldu-__ _ 

The third part of the session began 
with a lengthy dissertation by the in
terviewer on specific applications, such 
as filing and retrieving addresses, enter
taining and educating children, pro
ducing and correcting typed text, cross
indexing personal book and record col
lections, monitoring home security and 
environmental systems, etc. At this 
point most subjects were very in
terested and quite positive. Estimates 
of prices they were willing to pay be
gan to be based on multiple applica
tions, and were well above those 
offered in the second part of the ses
sion~ Ease of use and ability of the 
system to perform as described became 
more important issues than price. The 
statement, "I'm not (or, "I don't want 
to have to be") a computer program
mer (or engineer) " was made often. 
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Focused group data are rarely con
clusive, but the sessions did reveal 
some clear patterns among potential 
home computer buyers to reinforce the 
thesis that what we have now in the 
hobby computer is a long way from 
what is needed for tomorrow's "volks
komputer." Consider, for example, 
that: 

1. There is currently no hobby 
computer system below $2,500 capable 
of immediate general consumer inter
action for any of the "practical" appli
cations noted above. None is available 
(although some are offered!) in as
sembled form with integral 110 and 
operating systems applications soft
ware (other than games), and suffi
cient internal memory (at least 8KB of 
RAM) to perform any but the most 
primitive "practical" applications. 

2. Although a great deal of hobby 
software is freely available, some of it 
quite good, almost all of it is either 
recreational, or developmental in the 
form of assemblers, interpreters (such 
as a 2K "Tiny BASIC"), editors, diag
nostic routines, and utilities. "Practi
cal" applications software is rare. 

3. Hobby documentation is unsatis
factory even for hobbyists. It would be 
totally unacceptable to general con
sumers. This point is very important, 
and also happens to touch on the one 
similarity mentioned earlier between 
the hobbyist and the potential general 
consumer: neither is likely to dedicate 
his system, although for different rea
sons. 

The hobbyist becomes involved in 
many applications because he is pri
marily a learner-he is willing to invest 
considerable time in education, which 
for him is a form of recreation. Con
versely, the home consumer will bea 
doer. He will justify his dollar invest
ment by distributing it over several ap
plications, but he will resent investing 
any more "learning" time than the ab
solute minimum necessary to perform 
those applications. He has made it 
quite clear that he does "not want to 
have to be a programmer or engineer." 

4. Although hobbyists find the reli
ability of their systems' to be accept
able, giving that factor an average rat
ing of 3.8 on a 0 to 5 scale, it is 
doubtful that general consumers would 
be as charitable. For the hobbyist, 
mean time to failure (MTTF) is not as 
important as mean time to repair 
(MTTR). He rarely sees his application 
as critical; he is typically a "regular" at 
computer stores and a member of at 
least one hobby computer club, both of 
which serve for parts and information; 
and he is capable of performing most 
of his own maintenance. 

General consumers, however, will 
see their applications as critical, cannot 
be expected to diagnose or maintain 
their own systems, will resent frequent 

trips back to their vendor, and can be 
very demanding when they perceive 
that their right as a consumer to a 
product that performs exactly as ad
vertised has been violated. Thus the 
hobbyist is prepared to react to a short 
failure cycle for participating in the 
repair cycle; the general consumer is 
not. 

What's coming 
The hobby computer, -'then, has not 

yet developed to the point where it 
poses any truly popular potential. Sim
ply because hobby computers are 
found in homes does not make them 
"home computers" any more than are 
the Digital Equipment PDP-8sand used 
Ir:M 1620s that have also been pur
chased for home use. The hobby com
puter is, rather, a repackaged industrial 
microcomputer without the specialized 
software and peripherals backing vital 
for general consumer acceptance. 

On the other hand, the hobby com
puter has given us a preview of what 
promises to become the most impor
tant home development since the roof. 
Hobby computer manufacturers, un
dercapitalized and inexperienced in 
mass markets, have sparked the inter
est of every consumer electronics man
ufacturer and mass retailer. It will be 
from these companies that we can ex
pect to find a home computer, and 
their participation is imminent. 

Whatwe have seen so far is only the 
emergence of a fast moving but small 
and -' parochial market. What we are 
about to see is the machine that has 
changed our lives become a part of 
them. :fl: 

Mr. Kaplan is director of program 
development for DataComm Inter
face, Inc. in Framingham, Mass., 
producers of the national INTER
FACE and INTERFACE WEST con
ferences and expositions. From 
1969 to 1976 he was editor-in
chief of "Modern Data'.' (now 
"Mini/Micro Systems"), and from 
1967 to 1977 he was director of 
computer industry research at the 
Wellesley, Mass., management 
consulting firm of venture Devel
opment Corp. He is the author of 
"The Home Computer, 1976-
1981," a VDC marketing and tech
nological analysis for corporate 
strategists. 
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Developing Software for Micros 
by Chris Hawkins and Alex d'Agapeyeff 

In a system where the central processor is a disposable item, software 
becomes crucial-and programming a microcomputer is no picnic. 

Practitioners of commercial data pro
cessing, the prime target of the com
puting industry for the past two dec
ades, have suffered a quiet indignity. 
The records will show 1977 to be the 
year in which they ceased to be the 
main buyers of programmable devices. 

The key to this transformation is 
large scale integration technology, 
which enables the fabrication of com
plex electronic circuits, these days of 
relatively high speed, on a single piece 
of semiconductor material. These can 
take a variety of forms, such as a pro
grammable processing circuit (micro
processor chip), a support circuit such 
as a section of fast memory, or a fixed
logic circuit able to execute predeter
mined functions. But their most impor
tant characteristic is that they can be 
manufactured in quantity at very low 
cost, typically retailing at $8 to $80. 

The principal market for the new LSI 

components is currently for the re
placement of conventional circuitry in 
a great variety of engineering products 
including current computers and their 
peripherals. They will have a growing 
impact on the commercial mainframe 
also, to the extent that the data process
ing manager cannot merely dismiss 
them as some enhanced form of tran
sistor. 

Many of the latest terminals and 
remote job entry units are driven by 
programmable devices; there are de
vices soon to be announced for voice 
input which rely heavily on micropro
cessors for their operation; new mass 
memory systems will become available, 

76 

based on LSI technology, which will 
partially replace rotating magnetic ma
chinery such as discs and drums. The 
data processing department is unlikely 
to be able to assess these facilities un
less it becomes aware of the concepts 
and potential of microcomputers and 
acquires the skills to adapt these devel
opments to its advantage. 

Yet this represents the least part of 
the impending impact of microcom
puters on the dp scene. The time is 

The big majority of 
microcomputer programs 
are over 1,000 bytes long. 

now approaching for the mass exploi
tation of microcomputers as stand
alone computing devices. This trend 
has already been established, as seen in 
the rapidly increasing sales of small 
business computers, more and more of 
which are going to be found upon ex
amination to be driven by single-chip 
microprocessors. But it will be further 
accelerated when users start to assem
pIe their own microcomputer systems, 
a radical innovation which has been 
made possible by two recent develop
ments within the LSI component indus-· 
try, neither being initially prompted by 
data processing needs. 

Standard components 
The first of these is the appearance 

on the market of "standard" boards or 
so-called "computer" boards, each hav
ing the same set of LSI components 

and being able to act as a miniature 
central processing unit with some 
working storage. Even among the en
gineering community, which is able to 
configure individual components to its 
own requirements, such boards have 
grown in popularity with the fall in 
prices. They have also stimulated a 
commonality in simple board inter
faces, together with the ready availabil
ity of ancillary boards-such as those 
which provide a working storage ex
tension. 

The second important development 
is found in the design of single circuit 
"controllers" for the attachment of a 
wider range of peripherals, notably the 
floppy disc. It is the availability of file 
storage which ultimately transforms 
the microcomputer into a workable dp 
system. At the same time, the periph
erals themselves have been becoming 
cheaper. 

The results are dramatic. It is now 
possible for a commercial user to con
figure his own computer system, em
bracing a processor, 16KB of memory, 
a visual display unit, a serial printer, 
and two floppies, for about $12,000. 
At that price it is probably justified to 
provide personal computing, such as 
file storage and inquiry, to the line 
manager, the very small office, and 
individual clerical staff members. 

Some of the most cherished comput
ing preconceptions have been turned 
upside down. It. may be cheaper to 
offload dp tasks onto such systems than 
to upgrade a current mainframe. For 
the small organization, the cost of get-
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ting started in computing can now be 
found by saving half a man-year of 
clerical effort. 

The result is that now dp depart
ments have a choice. They can wait for 
their established suppliers, such as IBM 

or Burroughs or Honeywell, to intro
duce the latest circuit technology (as 
they are doing) into existing and re
vised computers. This will be the sim
plest and sometimes the most conve
nient option, but the established com
puter suppliers may avoid any rush 
into microcomputer systems both to 
protect current lines and because of ' 
doubts about sustaining their current 
software. 

Alternatively, they can start putting 
t'ogether their own microcomputer con
figurations, as already outlined. This 
offers them the possibility of exploiting 
systems with a startling improvement 
in cost! performance ratio through the 
use of the latest system components. It 
offers them the promise of a new di- . 
mension of user configurability and 
simplicity, to provide single user ser
vices for the clerk or manager. It offers 
them the opportunity to build up expe
rience and understanding on which, 
eventually, to base choices for future 
systems. 

Acceptance of the latter philosophy 
may be traumatic. The manufacturer 
of the original microprocessor chip 
(and standard board) is a new breed 
of supplier, who sees business data 

The dp manager cannot 
dismiss micros as some 
form of overgrown 
transistor. 

processing as only a small part of his 
marketplace. He is attracted to other, 
less demanding parts, where compo
nent sales in millions are possible for 
inclusion in automobiles, machine 
tools, domestic equipment, homes, the 
fast-growing hobbyist market, and edu
cational institutions. 

It is left to the packaged systems 
vendor to assemble and sell complete 
working systems for the b,usinessman, 
and even then, a user may find it con
venient to have separate suppliers for 
the microprocessor, for several differ
ent peripherals, the maintenance, and 
the software. Cheap hardware makes 
bundled services impractical, and when 
he has to contract separately for his 
specific needs the user may decide to 
consider afresh what his particular 
needs are and how they can best be 
met. 

The deciding factor for many user 
organizations is likely to be the avail
able methods of programming their se
lected applications. This is crucial 
when considering the exploitation of 
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very inexpensive hardware; the cost of 
producing 10 debugged micro instruc
tions is comparable to the cost of the 
processor chip on which they will run. 

Despite much past criticism, the es
tablished computer suppliers (especial
ly the mainframe manufacturers) have 
a good record in the provision of basic 
software. This fact readily becomes 
apparent after actual experience in 
programming a microprocessor. A re
cent survey in the U.S. showed that 
over 36% of the programs for micros 
were being written in absolute hexa
decimal. Even in the better environ
ment of microassembly language, how 
many programmers are there who are 
readily capable of programming 64-bit 
commercial arithmetic on an 8-bit ma
chine? 

Programming, therefore, is the es
sential ingredient in the exploitation of 
low-cost microcomputers for commer
cial data processing. 

Reinventing programming 
The history of software for micro

processors has been a reincarnation of 
~arlier problems and a similar, albeit 
quicker, learning curve. Staggering im
provements in circuitry have been ac
companied by a surprise that micro 
programs grew so large (at least 85% 
exceed a thousand bytes), are so diffi-

cult to debug, and have their own de
velopment requirements in both soft
ware instrumentation and machine con
figuration. The need for documenta
tion and ease of modification is being 
relearned. 

And when the manufacturers make 
changes to the original, imperfect in
struction sets, the conversion problems 
for users are rediscovered, and the 
phrase "nearly compatible" is reborn, 
this time with a choice of over 100 
microcomputer types. Software devel
opment is now an issue of which mi
croprocessor users are much aware. 

The microprocessor manufacturer 
tends to provide development support 
to a standard sequence (Fig. 1). After 
announcing his microprocessor chip 
(Stage 1) he soon announces some 
"support chips" (Stage 2), a necessary 
complement to enable an engineer to 
develop complete hardware systems. 
At Stage 3, perhaps several months 
later, he mounts the microprocessor 
chip on a printed circuit board with 
100 or so supporting components, pro
ducing what we have referred to as the 
"standard board," which he mass pro
duces at a unit price which might be 
$300. A primitive software capability 
is provided at this juncture, through a 
small resident monitor. 

At Stage 4, to support more serious 

The purpose of an In- Circuit Emulation system is not to emulate the operation of a 
microcomputer, as its name suggests, but to help in debugging a microprocessor 
program by giving the designer "hooks" into the system which the microprocessor 
cannot provide. For example, a designer might use one to single-step through a 
microcomputer program. Here an Intel ICE-80 is being used to exercise an Intel 
SBC 80/10 "standard" single board computer. 
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SOFTWARE 

programming, the manufacturer an
nounces some cross-products---cross
assemblers, cross-compilers, simula
tors. These permit writing programs on 
conventional computers, using either 
specialized time-sharing services or in
house mainframes, to generate symbol
ic source language instructions for the 
micro. 

He then usually creates and markets 
his own development system board, 
commonly called a "prototyping sys
tem," based around his own micro
processor (Stage 5). This is ultimately 
equipped with aids which help an engi
neer to debug his hardware as well as 
his software. 

We shall look at some of these stages 
in more detail. But it is first useful to 
note that there are some alternative 
evolutionary paths. A "minicomputer 
manufacturer turned micro supplier," 
such as DEC or Data General, is faced 
with the problem of moving down
wards rather than upwards in complex
ity, reversing his path of the past dec
ade (Fig. 2). 

Then there are the "second source" 
suppliers, those who sell copies of other 
manufacturers' components. Initially 

Stage 
.....-----...., 

2 

3 

4 

5 

6 

7-9 

Fig. 1. After developing his micro
processor chip, the semiconductor 
manufacturer generally goes through 
this sequence in offering support for it: 
support chips like memory first, then a 
standard computer board, cross-prod
ucts like cross-compilers, then proto
typing systems (more expensive boards 
with specialized debugging aids), and 
finally in-circuit emulation kits which 
allow for testing the user's boards in a 
real-time manner. 
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they will make pin-compatible circuits 
and leave you with the development 
support facilities of the prime supplier. 
They will then see merit in selling rival 
hardware configurations, and may then 
start getting their own ideas as to what 
development software should be. 

A similar path may be followed by 
those who emulate the instruction sets 
of larger computers; for instance, the 
Intersil IM6100 microprocessor repro
duces the DEC PDP-8f E instruction set 
and will run DEC'S papertape software. 

Three ways to micro software 
In essence, the evolution of the in

dustry has provided three main envi
ronments for the development of mi
croprocessor software: the standard 

. board, cross-products, and the proto
typing system. Combinations are pos
sible too. For instance, standard 
boards are sometimes enhanceable to 
support better resident facilities, or a 
program can be partially developed us
ing cross-products to produce code for 
the standard board, and then trans
ferred to a prototyping system for 
completion. 

Examples of standard boards are the 
Motorola MES6800, the Signetics 
pc1001, and the Intel 80/10. They are 
purchased both singly for evaluation 
purposes, or, where suitable, as a basis 
for actual systems. The resident moni
tor normally allows programs to be 
entered in low level terms, such as in 
absolute hexadecimal characters. Such 
an environment is not suitable for ap
plications of any complexity, although 
users can be found struggling with sub
stantial programs at this level, because 
any improvement calls for further ex
penditure. 

Cross-products are commonly writ
ten in ANSI FORTRAN so as to be rela
tively transportable between conven
tional computers. It is inherent to the 
approach that one uses the large com
puter's utilities (such as its text editor) , 
and the cross-product package will cer
tainly include a good cross-assembler. 
Cross-compilers for high level lan
guages are now commonplace: the mi
croprocessor industry leans towards 
PLf I derivatives, but BASIC and 
FORTRAN are gaining favor. There may 
also be an instruction simulator for 
each microprocessor simulator to per
mit testing the micro's software on the 
host machine. 

Cross-products have been 'improved 
with the entry of independent vendors. 
The service bureaus have been particu
larly active (for instance, National css 
Inc. supports the products of 14 mi
croprocessor manufacturers) and must 
be pleasantly surprised to be deriving 
commercial benefit from developments 
in computer "miniaturization." One 
can get off the ground speedily using a 
service bureau and can experiment 
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Fig. 2. Existing minicomputer makers 
"back into" the microcomputer business 
by delivering more sophisticated prod
ucts first, and never getting to the point 
of offering the chips themselves. 

with different micro architectures. 
Program checkout using simulators 

can be helpful but expensive, as in
struction simulation is processing-in
tensive. Simulator writers need to be 
knowledgeable, because microproces
sors can have barely announced "ec
centricities" and even unannounced in
structions. But the most serious con
straint is the inability to check out a 
program in real-time with the actual 
peripherals and interfaces. Ultimately, 
the program must be proven on the 
microcomputer system itself. 

Prototyping systems are purchased 
from the microprocessor manufactur
ers (and their distributors) as stand
alone microcomputer systems carrying 
their own programming aids. Exam
ples are Motorola's "Exorciser," Fair
child's "Formulator," Rockwell's "As
semulator," and Intel's "Intellec." 

Initially such systems were paper
tape-based but soon moved on to the 
use of discs and other file storage. They 
are equipped with editors, assemblers 
(increasingly with subroutine reloca
tion and linking), a debugging pack
age, and a monitor. Resident compilers 
for high level languages are now avail
able too. But in general, lacking the 
configuration size and utilities normally 
found with a conventional computer, 
prototyping systems may be less con
venient than cross-products for initial 
program preparation. 

Proto typing systems are, on the oth
er hand, much better equipped for real
istic debugging of user programs, run
ning them on the actual microproces
sor, and offer a clever blend of hard
ware and software weaponry for this 
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purpose. The demand for support of 
user-constructed target boards has led 
to novel hardware-oriented features, 
such as the "in-circuit emulation" 
technique (Intel's "ICE," Motorola's 
"USE," and others). On such a system 
the user's microprocessor chip on its 
muItipin mounting is removed from 
the user's target board, and replaced by 
a plug with leads attached to the proto'
typing system. This enables the user's 
target board to be checked out in 
stages. 

With these two latter environments 
available, cross-products and prototyp
ing systems, the micro user can pro
gram and test his new applications 
with much greater ease than was once 
the case. But dissatisfaction remains. 
Service bureaus are an incomplete an
swer, and can be expensive. The manu
facturers' prototyping systems are nec
essary but their high cost (typically 
$13,000) is a deterrent to many would
be users. 

But the most serious problem may 
be that all the methods discussed so far 
have been addressed to a specific mi
croprocessor-if you wish to change to 
a rival microprocessor at any time, you 
have to scrap your entire investment in 
development systems and programs, 
and start again. 

Dp software 
The first organizations to exploit 

suitably configured microcomputers 
for data processing had to rely on some 
combination of cross-products, proto
typing systems, and their own, custom
built, system software. These items 
were not always satisfactory, but they 
could suffice for a determined user. 

The organizations could use cross-

products, but apart from their inherent 
debugging limitations, these are fre
quently proprietary and can mean a 
reliance on service bureaus. Then too, 
prototyping systems were not designed 
for, and are seldom very helpful with, 
file handling on target board configura
tions, and are nearly always dedicated 
to the programming of a particular 
processor. Finally, custom-built system 
software (for instance, to support file 
handling) also raises a similar doubt 
over the wisdom of investing in one 
processor among so many. 

For the single installation user, or 
the user who must program at every 
site, an attractive alternative may be to 
purchase a ready-packaged microcom
puter system equipped with its own 
development capability, including a fa
miliar high level language. 

The microcomputers which emulate 
minicomputers provide one source of 
supply, for instance the LSI-II from 
DEC or the Micronova from Data Gen
eral. These have a great software ad
vantage with their existing languages 
and libraries, but some have con
straints on the peripherals which can 
be attached. 

The second source of supply is the 
vendor of small business systems who 
has created such a product around a 
mass-selling microprocessor. These 
vendors are often new to this market
place, leading to price reduction pres
sures as they have no existing lines to 
protect, and they are tending to favor 
BASIC as their resident language. But it 
may be assumed that they, too, would 
rather the user bought their selection 
of peripherals rather than those of 
anybody else. 

But what about the organization 

The standard computer board serves several purposes. It allows the user to become 
familiar with the microprocessor and other components, serves as a test bed for 
software (which may have to be done at the hexadecimal machine instruction 
level), and may help in checking out other pieces of the user's application hardware. 
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which expects to exploit microcomput
ers on a significant scale at multiple 
sites? It has an unfortunate choice to 
make. To go one way means a com
mitment to a single manufacturer and 
type of standard board, and to build up 
specialized expertise and program li
braries accordingly. But this is done in 
the knowledge that new and faster 
boards are being announced in consid
erable numbers each year; even proces
sors from the same manufacturer are 
changing fast, and obsolete lines are 
unlikely to be indefinitely sustained. 

To go the other way is to exploit 
several different microcomputers on an 
opportunistic basis, but knowing at the 
same time from previous experience 
that software compatibility even at 
source language level is usually diffi
cult. There is a further source of con
cern if it is necessary to invest in an 
endless variety of dedicated prototyp
ing systems for the generation of their 
programs. 

From the hardware cost viewpoint 
the large user, in particular, must be 
attracted by the second approach rath
er than the first. To take full advantage 
of the reversal of former computing 
economics, standard microcomputer 
boards at $300 each or less should be 
treated as replaceable. Peripherals are 

Standard computer boards 
at $300 or so each should 
be treated as replaceable. 

more expensive and should last longer 
by being attachable to a sequence of 
successive processors. 

The biggest expense and value is 
then in the application programs. It is 
highly desirable that methods are 
found for the efficient generation of 
programs for an arbitrary microproces
sor, such programs being hardware in
dependent and truly portable from one 
processor to the next. 

Host development systems 
The problem just raised has tradi

tionally been regarded by many as in
soluble. But this ignores a line of exper
imentation which has been showing 
much promise. 

An intuitively attractive idea for the 
generation of microprocessor software 
is to combine the hardware indepen
dence of a host computer configura
tion (as enjoyed by cross-product users) 
with the debugging reality of the micro
'dependent prototyping system. This 
can be attempted by physically linking 
standard microcomputer boards to a 
permanent host. 

A number of users have pursued this 
approach. They include Oxford Univ. 
where Intel 8080 programs have been 
developed with the help of a PDP-II. 
And Millenium Information Systems 
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has its Universal-One prototyping sys
tem, which internally comprises an in
variant "host" micreprocesser fer tar
get-independent functiens such as file 
handling, linked to' a more variable 
micreprocessor "( the same type as the 
purchaser's target microprocesser) fer 
functiens such as pregram assembly. 
And the authers' ewn organizatien, 
CAP MicroSeft, has exploited the cen
cept as the basis fer its micro applica
tiens develepment Werkshop. And, nO' 
doubt, ethers await anneuncement. 

Fig. 3 shows a schematic ef a jeint 
hest-target cenfiguratien suitable fer 
data processing. It has been found pos
sible to previde seftware fer the hest 
(employing sets ef macros) which al
lews micrO' source programs to' be 
assembled, then leaded intO' the target 
microcemputer beard fer executien 
and testing under the ever all supervi
sien of the host. 

Debugging facilities in the everall 
system allew the user, sitting at the 
host's censole, to' insert breakpeints in 
the running micro pre gram, to' call fer 
trace reperts, and to' interrogate pro
gram lecations in terms ef the pro
grammer's ewn symbols. 

This general approach requires very 

little in the way ef systems software in 
the target microcemputer. The manu
facturer's ewn seftware men iter is 
used as the basis upon which facilities 
must be built fer the handling ef cem
mands received ever the hest! target 
link. 

In the many cases where the ebjec
tive is portability ef software, this will 
enly be achieved by coming away from 
assembler source cedes and using a 
cemmen, simple, high-level language. 

This host develepment system at 
large is currently oriented tewards 
small, simple, single-terminal applica
tiens, but is capable ef grewth as the 
use ef micros develeps. Thus it seems 
very probable that from a set ef stand
alene applicatiens within an effice 
environment will grow a network of 
office services linked by a communica
tiens facility. A host system linked intO' 
such a netwerk then becemes the cem
men develepment facility for the sys
tems on the netwerk. At the same time 
it can suppert, through library, editing, 
and debugging facilities, languages like 
BASIC offered on seme ef the machines. 

What it means 
Beth the power of microcomputers 

and the ease and flexibility with which 
they can be cenfigured continue to' run 
ahead ef their full expleitatien in data 
processing applications. Hewever, pre-
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, \ 
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J4\ /~----

Standard 
Board 
(JLP"X") 

Standard 
Board 

(JLP"Y") 

Fig. 3. Host development systems allow the user to test microprocessor boards by 
attaching them to a minicomputer as a peripheral. One advantage of the method is 
the low requirement for systems software for the micro. 
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gramming methods have reached the 
stage where dp departments can now 
censider micrecemputers as part of 
their equipment mix. In particular, low 
microcemputer costs make it feasible 
to' introduce small, lecal, almest per
sonal forms ef office autemation. 

The hardware, seftware, and sys
tems are not yet sufficiently mature to' 
think of the early and general replace
ment of existing cemputers. Such ad
vances take time. During this time, the 
same LSI technelegy will intreduce 
new options intO' today's cenventional 
machines. But users need to think in 
terms ef a strategy for growth that 
includes micrO's, so that they can ac
cumulate experience as a basis for their 
decisions ef the future. :11:. 

Dr. Hawkins' training was in 
physics. In fact, his doctoral re
search was in proton-antiproton 
annihilation, and during 1963 to 
1966 he served as a research 
associate at Yale Univ. and Brook
haven National Laboratory. 

Somehow this prepared him for 
joining CAP U.K. in 1969, where 
he led several scientific software 
projects including the Concorde 
fatigue test. He is now general 
manager of CAP-MicroSoft. a com
pany which speCializes in program
mable microelectronics. 

Mr. d'Agapeyeff's background was 
originally in accounting. He be
came interested in computing and 
software, and cofounded CAP, a 
British software house. in 1962. 
He is presently the chairman of 
the CAP-CPP international group 
of companies. 

A former president of the Brit
ish Computer Society, he has 
served on a variety of British Gov
ernment committees concerned 
with computing. 
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Until now, a portable data terminal 
operated on-line with its computer 
via a telephone line. 

N ow it can operate when you or 
your phone lines are busy. 

Here's an example of how the 765 
terminal means business: 

A traveling salesman story. 
A garment salesman in Atlanta wakes 
up to a long day that will take him to 
St. Louis calling on a handful of major 
department stores. Leaving the 
house, he grabs his samples and a 
small compact carrying case. Weigh
ing just 17 pounds, the new Model 765 
Portable Memory Terminal includes a 
keyboard with upper- and lower-case 
characters, a built-in calculator-style 
numeric cluster, a quiet 30-charac
ters-per-second non-impact printer, 
and an accoustic coupler for telephone 
connection. 

Add bubble memory and a terminal _ 
can remember while it waits to talk 
to your computer. That's the beauty -'---~aI'. 
of the new Silent 700* Model 765 
Portable Memory Terminal. 

You can enter sales and order 
information using the typewriter-like 
keyboard all day long. 

And store it in the memory that's 
built right-into your portable unit. 

Then you can edit when you have 
time. And transmit when on-line 
rates are lower. 





Later that evening. 
With his orders prepared and the 
phone rates down, he dials up his 
central computer at his warehouse. 
The stored data is transmitted at 30 
characters per second. And his sales 
are rung up. Saving time .. And saving 
money. 

Small price for remembering. 
TI's new 765 is priced at only $2995t. 
Additional20K 
increments 
of bubble 

memory storage are $500 each. And, 
of course, quantity discounts and lease 
programs are also available. 

Wrapping up the deal. 
The next day, his customer's orders 
have been processed. And his first 
deliveries have been packaged for 
shipment. 

TI's new 765 Terminal with bubble 
memory has sold a good salesman. . 

Ask TI how the new memory ter
minal can help your business. Return 
this coupon today for more informa
tion. Or call Terminals and 4P 
Peripherals Marketing at V 
(713) 494-5115, extension 3286. 

: ............................................................ . 
: Yes! I am interested in the new Model 7651763 terminals 
: with bubble memory. 
: 0 Please have your representative call me. 
: D Please send me more information. 
: NAME ____ ~ ________________ __ . 
: TITLE _________________________ . 

: COMPANY __________ --,---~ 

: PHONE ____________________ ---' 

: ADDRESS ___________ ~. 

: CITY _____________ _ 

: STATE ________ ZIP ___ _ 

· 
· 

Mail to: Texas Instruments Incorporated, P. O. Box 1444, 
MIS 784, Houston, Texas 77001 · ............................................................. . 

*Trademark ofTh:xas Instrmnents. 
t U.S. Domestic Price. 
©J.977, Th:xas Instrmnents Incorporated. 
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Powerful editing functions ... and.easy to use. 

Index. Allows the user to locate a 
line oftextfor editing by specify
ing a relative line number. 

Find. Allows the user to locate a 
line of text for editing by specify
ing up to 15 ASCII characters. 

Bubble Memory .•• New Technol
ogy for Mass Storage 
Contained in a small module, bubble 
memory is an electronic chip that 
stores digital information by changing 
the magnetic polarity of tiny areas in 
the chip called bubbles. The tiny bub
bles are actually cylindrical magnetic 
islands polarized in a direction opposite 
from that of a film in which the bubbles 
function. The memory has no moving 
parts, and because it works mag
netically, it retains information even 
when the power is turned off, a quality 
particularly important for portable 
equipment. 

Bubble memory has advantages 
over electro-mechanical mass memory 
devices such as paper tape, cassettes 
or floppy discs. This new technology 
offers solid state reliability, higher 
access speeds, smaller size, and less 
weight and power consumption. 

The 765 terminal can access any 
indexed record in memory in less than 
15 milliseconds, compared to a search 

Print. Allows the user to initiate 
and terminate printing of text. 

Insert. Allows the user to insert 
additional characters into the text 
being edited. 

Delete Character. Deletes 
characters where desired. 

time from several seconds to several 
minutes for a cassette system. If the 
data location in the 765 memory is not 
known (not indexed), the character 
string search speed is 1000 characters 
persecond,aboutfourtimesthespeed 
of a cassette search. Compared to a 
floppy disc, the bubble memory 
indexed record access time is more 
than ten times faster, but total data 
transfer rates are lower. 

Also available in Model 763 Mem
ory Terminal. 
The 763 terminal, a stationary version 
of the 765, is available for applications 
requiring non-volatile memory and 

. text-editing capabilities. The 763 is 
equipped with TrY or ErA interfaces 
for external communications. At under 
16 pounds, the 763 is a compact unit 

Nationwide Sales and Service 
Wherever the Models 763 and 765 
Memory Terminals are used, the Texas 
Instruments nationwide network of 
factory- trained sales and service per-

Delete Line. Allows the usertol 
delete multiple lines of text wher

l desired. 

Stop. Allows the user to terminc 
editing mode. I 

Top_ Allows the user to set rec01 
reference to beginning of file. I 

TIs Model 763 Terminal 
appropriate for use in any fixed 
location. 

At $2695t- quantity one price -
the 763 terminal is another price per- I 
formance leader from TI. 

sonnel is available for support. Sales I 

and service offices are located through 
out the United States as well as 
Canada and major countries overseas. 
tU.S. Domestic Price. 

TEXAS INSTRUMENTS 
INCORPORATED 



Taking to the air. 
Minutes later he reaches the airport 
and boards his flight. His 765 terminal 
fits easily under his airline seat. With 
the revolutionary new dimension of 
bubble memory, he'll be able to enter 
and keep sales data without the added 
bulk and cost of cassette cartridges, 
floppy discs or paper tapes. 

·1 
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Third floor, sportswear. 
Arriving at his first sales call, his 
memory terminal goes to work. With
out connecting to a phone, he begins 
to enter his orders, prices and 
delivery commitments. He has at his 
fingertips a file management system 
and a powerful operator command 

mode that will let him easily select a 
communications mode, configure 
memory, and ~nter or edit his orders. 
And the story stays exciting to the 
close. 

A last-minute change. 
Later in his room, he reads back his 
sales entries, checks his inventory fig
ures and edits a few changes on his 
hard copy record. Then he ponders the 
success and commissions of the day 
that have been stored up in the term
inal's memory. The basic 765 terminal 
comes with 20K bytes of memory stor
age. And can be expanded to 80K 
bytes - the equivalent of 16 to 20 
fully typed pages. 



Converting 
from the 370 to the 470 

by James B. Woods 

It was easier and cheaper to upgrade to an Amdahl than to go IBM's way. 

The corporate data processing center 
of Hughes Aircraft Co., located in Ful
lerton, Calif., recently swapped an IBM 

370/165 for an Amdahl 470V/6. 
Since the 165 was paired with another 
to support a huge network, and since 
thousands of users and programs could 
be affected by the changeover, the 
move was made with some trepidation. 

Now, a few months later, sufficient 
time has elapsed for the "honeymoon" 
with Amdahl Corp., the dp center per
sonnel's initial enthusiasm, and IBM'S 

"unhooking policy" all to have waned. 
And still the results look so positive 
that I am a little concerned about re
porting them, as they may sound high
ly promotional. 

The channel-coupled IBM 370/165-l's at Hughes Aircraft Co.'s central dp.facility 
in Fullerton, Calif., couldn't keep up with the workload. The easiest, least expensive, 
and least risky upgrade proved to be to replace one 165 with an Amdahl 470V/6. 

July, 1977 

Hughes Aircraft is a high-technolo
gy electronics manufacturer. Principal 
engineering and manufacturing opera
tions are located in 11 Southern Cali
fornia facilities and in Tucson, with 
marketing and field support offices 
spread internationally. The manage
ment is organizationally decentralized, 
employment is approximately 37,000 
persons, and annual sales are approxi
mately $1.6 billion. The corporate dp 
center, created in 1971 when major 
engineering and business data process-

... 800 batch jobs per day 
on prime shift, plus 53 
simultaneous TSO users, 
82 ATS, and 37 IMS on-line 
users ... 

ing were centralized, provides a great 
deal of support for all those entities. 

Our problem was that 4,000 day
shift batch jobs per week (Monday 
through Friday), plus an average of 53 
simultaneous TSO users, 82 ATS, and 37 
IMS on-line users had saturated the 
prime shift capacity of the dual 
3701 165-I's. , 

The processors ran loosely coupled 
(channel to channel) under a locally 
optimized OS/MVT Release 21.8 and 
ASP Version 3.1 operating system. 

That software had been used for 
five years, and the configuration was 
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Count on GA's 
Network Series™ 
for documented savings. 
General Automation distributed network modules: handling systems of 
500 to 10,000 terminals, data bases to 50-billion bytes. Preferred by the 
world's largest banking, automotive, chemical and industrial cQmpanies, 
as solutions keyed to the corporate bottom line. 

1. Save: 6 to 1 on price/perform
ance. Users report: "The minicomputer 
hardware cost per transaction, per sec
ond, is about $50,000 (for GA Network 
Series modules) ... compared to about 
$300,000 ... for our former mainframe 
solution:' 

~. Save: 4 to 1 on hardware costs. 
" ... the present (GA) system was less 
than 25% of the expected cost of a main
frame system that could achieve the 
same performance levels:' 

3. Save: 2 to 1 on programming 
costs. " ... Programming costs ... to produce 
118,000 lines of debugged code since 1975 
were about 50% less (with GA Network 
Series modules) than those usually encoun
tered in mainframe systems ... " 

4. Save: 1.3 to 1 on communica
tions costs: " ... recurring line costs for 
the communication network will be 
about 20% less with the (GA) distributive 
minicomputer system than an equivalent 
mainframe system:'* 

Plus users report GA start-up time 15 to 1 better; project completion time 3 to 1 better; 
system reliability improved 10 to 1 (99.8% uptime in the world's largest bank): 

GA network development capabilities cover the full-range of distributive processing 
requirements, with the most configuration options packaged in our Network Series 
modules. A typical8-processor module (2x6) supports 2000 terminals and 2-billion bytes. 
For 40% less than .centralized mainframes. 

GA's user-endorsed Network Series modules-combine high-technology mini and 
microcomputer systems, with distributive processing expertise recognized internationally 
by many of the world's largest corporations. 

Count on GA to match mainframe performance for minicomputer prices. Let GA put 
documented payoff on your bottom line. 

IEIERlle 
IIIIIITIII 

*(Complete quotes and customer identification available from GA on request.) 

~---------------------------------~ 
o Please send information on the GA Network 

Series modules for documented savings. 

D Contact us for consultation without delay. 
Tel: Ext __ _ 

Name __________ _ 

Title __________ _ 

Clip coupon to company letterhead and return to: 
General Automation, 1055 South East Street, 
Anaheim, CA 92805. Or call (714) 77,8-4800. 
General Automation Europe: 
51 Aachen, Postfach 465, West Germany. 
Tel: 02405-641. Telex: 841-832-9500. 

~---------------------------------~ 
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FROM THE 370 
TO THE 470 

tuned and relatively reliable, just 
overworked. 

The decentralization dilemma 
This presented something of a dilem

ma. It is our philosophy not to increase 
the degree of centralization at Hughes 
(see "Issues in Centralization," Carl H. 
Reynolds, March, p. 91). Since cen
tralizing, we have reversed ourselves, 
installing a DEcsystem-10, two IBM 
370/158s, and many minis outside of 
the central site. We expect to continue 
spreading some resources closer to the 
users. But the rise in usage of outside 
batch and time-sharing services was 
causing corporate management con
cern. In short, the demand. for service 
was rising faster than we could decen
tralize. 

Hughes will realize a 50% 
to 70% capacity increase 
at a cost increase of 1 % ! 

Further, IBM'S withdrawal of sup
port for osl MVT, coupled with the 
sparsity of 3701 165-expert field engi
neers, presented us with other risks. 
Also, the fact that osl MVT could not 
support cost-reducing peripherals, like 
the IBM 3800 page printer and the 
3850 mass storage system, began to 
preclude additional productivity gains 
for our existing operation. 

Our hand was forced. We initiated a 
competitive procurement study to up
grade. The absolute requirement for a 
100% IBM-compatible system control 
program and program products nar
rowed the alternative vendors to IBM 

We measured the power of 
the Amdahl 470V/6 at 
twice that of an IBM 
370/165-1. 

and the Amdahl Corp. Although we 
had been passively following the devel
opment of Amdahl since 1973, the 
firm was still an "underdog" with only 
a single product, the 4 70V 16, and 17 
installations at the time we began our 
study. IBM, on the other hand, offered 
multiple solutions ranging from DAT 
boxes to 370!168-III Attached Proces
sors and Multiple Processors. 

To evaluate the offerings, we con
structed a three-pronged program: (1) 
researching public information; (2) on
site evaluating at user installations and 
at the vendors' technology headquar
ters-Gaithersburg for IBM and Sun
nyvale for Amdahl; and (3) processing 
multiple benchmarks reflecting our 
specific workloads. Our objectives were 
to improve our pricel performance and 
to solve the capacity and obsolescence 
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PROFILE OF EXISTING DAY SHIFT WORKLOAD 

2 X 165-I's 

Batch 
TSO 
ASP/ATS/IM'S 
Wait state 

Table 1. 

Total = 

165 
System 1 

16.6 

34.9 
8.5 

60.0 

problems, naturally, but to do so while 
minimizing conversion time and risks. 

Our formal analysis was begun on 
August 1, 1976, and culminated with 
the replacement of a 165 with the 470 
on January 1, 1977. During the inter
vening months, we processed our 
benchmarks twice on the Amdahl 
4 70V 16 (osl MVT), debugged them 
once on an IBM 3701 168-m (MVS), and 
then ran them on a 168-m Attached 
Processor system (MVS again). 

We visited seven Amdahl installa
tions, two IBM installations, partici
pated in five meetings with Amdahl 
representatives, and 25 meetings with 
IBM. We also had HAC professional dig
ital engineers perform an in-depth 
analysis of the VI 6 LSI and EeL circuit 
technology. 

The benchmarking was difficult. 
The science of sampling and bench
marking computer system workloads is 

The performance/price 
ratio for Amdahl was 4.0, 
for IBM 3.2. 

at best inexact, offering margins of er
ror of 50%. We had to grossly charac
terize our day shift workload based 
upon compute-state time utilized
even though our workload is non
homogeneous-as 50% batch and 
50% on-line. (The batch is predom
inantly Tso-Submit and ASP RJE ser
vice. The on-line is 50% TSO, 25 % 
ATS, and 25 % IMS. Table 1 represents 
a summary.) 

Part of the reason the benchmarking 
was tough was that our price 1 perfor
mance analysis resulted in two final 
candidate systems: the Amdahl 
470V 16, which could run with OS/MVT 

or svs or MVS or VM; and the IBM 
3701 168-m AP, which had to have 
MVS. Thus our benchmark con
struct included dissimilar variables. 

The scenario was to run our bench
marks on the 470V 16 under OS/MVT 

(a very straightforward process), con-

Only 12 hours after the vans arrived, 
Amdahl systems engineers were run
ning diagnostics under VM. One day 
after that, Hughes personnel were run
ning their own tests urider OS/MVT. 
Then, only five days after its arrival, 
the 470V /6 was pressed into service to 
help recover from month-end processing 
problems. 

Average cpu minutes/hour 
165 

System 2 
21.9 
25.7 

12.4 
60.0 

165 total 
Both Systems 

38.5--
25.7 
34.9 
20.9 

120.0 

vert them to svs and rerun them on the 
4 70V 16, reconvert to MVS and rerun 
on the V6, and then finally to rerun 
on the 370/168-m AP. The inexact sci
ence of predicting cpu power through 
selective workload sampling bench
marks would be stretched beyond all 
reasonable expectations if we at
tempted to correlate four hardware 1 
software configurations and two or 
three versions of subsystem software; 
therefore we elected to benchmark the 
V/6 with osl MVT and the Attached 
Processor with MVS. Granted, we had a 
long-term objective to migrate to a vir
tual operating system, but the short
term goal was to convert only if the fi-
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nancial incentives were great enough 
and the risks low enough. 

Although we were perplexed about 
the dissimilar system control program 
variable, at least we were comparing 
each vendor's best configuration. 

The benchmarks 
Our benchmarks were built around 

the two largest components of our day 
shift cpu load, batch, and TSO terminal 
processing. These represented two
thirds of our total day shift work. The 
design approach was to develop eight 
discrete experiments, in order to avoid 
low predictive precision due to small 
samples of finite simulations. 

The formal approach was to: 
1. Establish cpu utilization. relation

ships for all classes of prime shift work. 
2. Generate multiple job streams 

Some minor ca ling problems were ex
perienced in moving the system from 
place to place, but the Amdahl cpu was 
easily put into full production status 10 
days sooner than expected. 
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SUMMARY OF CPU POWER RATIOS 
Experiment 470V/6 VS. 165 
Synthetic * 1.90 
Cluster 2.05 
Scientific 1.91 
Commercial 2.14 
Composite 1.96 
TSO Scripts 2.01 

168-111 AP VS. 165 
(Note: Unavailability of hard
ware monitor and TIOS, plus 
incompatible cpu time calcu
lations precluded develop
ment of similar ratios.) 

Average 2.00 2.30 (estimated) 

Table 2. 
* heavy double-precision floating-point arithmetic 

that profiled average batch cpu work 
for the day shift to establish cpu power 
and throughput-per-time indexes. 

Five batch streams were generated 
to comprise all types and mixes of ac
tual work processed: 

• Synthetic-to sample and repli
cate percentages of actual cpu in
struction volume and mix exe
cuted (measured with a Testdata 
1185 hardware monitor) 

• Cluster-to process a mix of job 
classes (based on mainframe re
sources consumed) 

• Scientific-to represent engineer
ing (cup-bound) work (including 
the Whetstone series) 

• Commercial-to represent busi
ness (I/o-bound) work 

• Composite-to represent a 
weighted-average mix of the pre
ceding four experiments. 

3. Generate a series of TSO "scripts," 
which would profile the average cpu 
drain to support TSO, again on prime 
shift. (The Boeing Computer Services, 
Inc., TIOS simulator was acquired to 
drive the scripts.) 

4. Execute each batch job stream 
and the TSO scripts in a "standalone" 
environment for comparison. Then 
run the composite job stream with a 
developed foreground task absorbing 
varying levels of the cpu resource. 

5. Run a stress test combining 40 
simultaneous TSO scripts with varying 
levels of multiprogramming (batch in
itiators) of the synthetic job stream. 
Then add increments of 10 scripts at 
a time until saturation. (This experi
ment determines ability to process 
workload and measures available cpu 
power.) 

The Amdahl machine benchmarks 
required no conversion and ran trouble
free. The IBM AP benchmarks required 
a conversion to MVS (with consider
able IBM System Engineering assis
tance), were 30 days late, problem
plagued, and incomplete. Our initial 
MVS benchmarks were unable to use 
the TIOS TSO simulator under MVS, and 
we were not allowed to use our Test
data monitor 'at IBM. Those factors, 
plus the use of Virtual 110 on the IBM 
system, biased the experiment and 
made it impossible to fill in the right 
half of Table 2. 

Price/performance comparisons 
Of course pricel performance com

parisons were one key determinant in 
our final decision. Using a single IBM 

370/165-1 cpu as a power index of 1.0, 
we measured the Amdahl 470V/6 at 
approximately 2.0, on the average, 
across our processing spectrum. Simi
larly, we attempted to measure and 
extrapolate the IBM 3701168-111 AP, 
with a resulting estimate of 2.2 to 2.4. 

The approximate purchase prices 
for the V/6 and the 168 AP were 
$5.0M and $7.5M, respectively. (And 
we paid approximately $4.6M for a 
single 165-1 five years ago! Sigh.) 

These purchase prices represented 
equivalent six megabyte memory con
figurations with the exception that the 
470 included its standard 16 110 chan
nels and a 16KB high speed buffer, 
while the 370 had its standard 12 
channels and a 32KB buffer. The rela
tive mainframe pricel performance fig-

Thirty-six hours after the 
vans arrived, we were 
processing under OS/MVT. 

ures (actually performancel price), af
ter dropping leading zeros, were calcu
lated as 4.0 for Amdahl and 3.2 for 
IBM. 

Recurring annual operating ex
penses of depreciation, maintenance, 
and insurance were approximately the 
same for either system, and repre
sented a nominal increase over the 165-
I which was to be replaced. Adequate 
computer room facilities, utilities, pe
ripherals, and operating I support per
sonnel were in place to accommodate 
either new machine. Since all other 
annual expenses were unaffected, a 
50% to 70% increase in capacity was 
available at an annual operating ex
pense increase of approximately 1 % ! 

Software conversion costs, imple
mentation times, and risks represented 
real concerns as we would not jeopar
dize our users' service and availability 
requirements to alleviate dp's internal 
problems. Converting to the bigger 370 
would have required also converting to 
MVS, JEs3, IMS/vs, ATMS, and 
Tsol MVS. IBM agreed this was a sizable 
task. Internally, we figured it at about 
$lM and 14 months elapsed time, with 
associated risks in converting our modi
fied subsystems-AsP to JEs3 (which 
we viewed as "shaky" in performance 
and reliability) and ATS to ATMS. 

As mentioned, the Amdahl would 
require no software conversions. How
ever, in order to eliminate the osl MVT 
practical limitation of 15 initiators, 
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When no one man can possibly know all 
the equipment, that's when the RSC team concept 
works particularly well. Thanks to RSC's training 
investment we're able to go to our "bench," men 
right in our own office with the expertise and experi
ence to tum that promise of delivery into reality. 
And another thing is at Raytheon the CE has more 
direct account responsibility than with any other 
company in the business. 

It's team work and as a CE I know it works. 
Another reason why Raytheon Service Company is 

the fastest growing service company in the com
puter business. Let me tell you more about RSC's 
ability to deliver for you. Call me collect at our 
service office in Burlington, MA. My number is 
617-272-9300 ext. 654. Or call Bill Burris, National 
Sales at 617-272-9300 ext. 475. 

Raytheon Service Company, Two Wayside 
Road, Burlington, Massachusetts 01803. 

~AYTHEO~ Raytheon Service Company 
CIRCLE 14 ON READER CARD 

t!t!Raytheon excels in 
mixed vendor because 

our team 
concept does deliver." 

George Dodge 
Customer· Engineer 
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and to exploit the additional compute 
power, we planned to convert MVT to 
svs and leave the subsystems un
changed. We "ballparked" this conver
sion at $100K and three months, ex
pecting little impact on our users. 

In our complex software and net
work environment, reliability and 
availability is very important. Our 
analysis of the V 16 projected a hard
ware MTBF of approximately 275 hours 
between unscheduled IPL'S versus our 
average experience of 150 hours for 
the 165. There were no production 168-
m AP user installations, so MTBP pro
jections for those were not meaningful. 
However, the AP does not incorporate 

The system is 100% 
compatible with our 
programs, compilers, 
peripherals, and even local 
modifications. 

major hardware circuitry or technolog
ical advances over our 165, so signifi
cant reliability improvements would 
not be expected either. 

The case for the 470V 16 was over
whelming, and based upon our own 
enlightened self-interest, we ordered 
one. Table 3 summarizes our key deci
sion factors. 

Moving it in 
Our implementation plan consisted 

of installing the 470 in a temporary 
location, cabling 110 and unit record 
devices for a 30-day test, moving the 
system to its real location after ac
ceptance, and removing the 370. It 
happened even more nicely. Only 12 
hours after arrival of the shipping 
vans, the V 16 was operational in local 
mode for systems engineers running 
diagnostics under VM. Approximately 
36 hours after the arrival of the trucks, 
we were processing tests under our 
own osl MVT operating system. There 
were some intermittent hardware prob
lems, no software problems, and some 
failures of our temporary cabling. 

Independent of the 470 installation, 
we had made several errors in our 
month-end processing and were faced 
with reruns. We were also experiencing 

inordinate delays in processing tape 
jobs (later traced to an unauthorized 
change in processing priorities). The 
470 had been installed only five days, 
but was already proven. We acceler
ated our original test plan, switched the 
ATS subsystem to the 470, reducing 
the load on the 370s, and operated 
with three machines. No batch work 
or other subsystems could be off
loaded during this accelerated phase 
due to the 110 and temporary cabling 
restrictions. 

The following weekend the reca
bling was done and the V 16 \yas re
turned to standalone testing, but still 
available for backup. 

The new system was moved to its 
permanent location 19 days after its 
arrival. Emulating the success of the in
stallation team, the local field engineers 
moved and tested the system in 12 
hours and returned it to us fully opera
tional. We were in full production with 
batch and TSO ten days prior to our 
planned date. 

The system is 100 % compatible 
with our IBM system control program, 
program products, compilers, periph
eral devices, and even our IBM plug
compatible peripherals, proprietary 
software, and local modifications. Sys
tem reliability exceeded our accep
tance test criteria, with eight hardware 
IPL'S, an average MTBF of 107 hours, 
total outage of 6.7 hours, and an aver
age mean time to repair of 50 min
utes. 

Cpu power averaged in excess of 2.0 
times the IBM 370/165-1 with the ex
ception of processing jobs with a high 
incidence of double-precision fioating
point arithmetic-where it averaged 
approximately 1.7 times due to the 4-
byte wide transfer path of the V 16 
versus the 8-byte width of the 165. 

Epilogue 
The recent large system announce

ments and approximate 30% discounts 
made by IBM and Amdahl on existing 
products did not alter the business eco
nomics of our decision. And the Am
dahl Corp. tempered the difference be
tween pre- and post-announcement 
prices with other considerations. Actu
ally, the residual value of the 165 
dropped significantly after we sold it, 
so the overall change swung in our 
favor. 

Our conclusion is that the 470V/6 

KEY DECISION FACTORS 

Parameter 
Relative cpu Power 
Purchase price 
Recurring operating 

Current 
(370/1 65-1) 

1.0 
$4.6M 

IBM Alternative Amdahl Alternative 
(370/168-111 AP) (470V/6) 

2.4 2.0 
$7.5M $4.8 

expenses $0.75M $0.66M $0.84M 
Software conversion costs $1.0M * * * * 
Implementation period 14 months 15 days 
Estimated hardware MTBF 150 hours N/A 275 hours 
.* * * *No conversion was actually required for the 470V/6,but switching from 

MVT to SVS was considered for convenience and improved performance. 
That switch was estimated at $100,000 and 3 months. 

Table 3. 
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product is as advertised. Our actual 
experiences matched or exceeded our 
expectations. Members of the Amdahl 
corporate office and local support per
sonnel are competent, readily avail
able, and vitally concerned about cus
tomer satisfaction. We have not had 
any support problems or finger-point
ing in our mixed vendor environ
ment---even though the 470 and 370 
are physically linked. Local Amdahl 
field and systems engineers have 
worked well with our on-site IBM, 

Comten, and STC FE'S. In fact, an 
Amdahl field engineer assisted one of 

Painless two-for-one 
price/performance gains 
are readily available in large 
computer systems. 

our peripheral vendors in trouble
shooting hardware interface problems 
and debugging diagnostics running on 
the 165! 

At the time of this writing, the 
4 70V 16 has been operational for more 
than seven weeks without an unsched
uled IPL, for an MTBF exceeding 1,100 
hours, representing unparalleled sys
tem reliability in our experience. 

We now believe that painless two-to
one pricel performance gains are readi
ly available in the large computer sys
tems segment of the data processing 
industry. These gains may be over
shadowed by gains being made in the 
minicomputer area, but the era of sell
ing large computer systems' advance 
functions without both improved per
formance and reduced price is over. 
The continued competition between 
IBM and Amdahl, especially, should as
sure pricel performance and technolo
gy gains for large system users. 0-

As associate director for comput
ing and data processing at 
Hughes Aircraft Co., Mr. Woods is 
responsible for the technical sup
port and operation of the corpo
rate dp facility and a 450-terminal 
network bringing services from 
that facility to 11 major sites. His 
10-year dp background has fo
cused primarily on the develop
ment and management of on-line 
data base systems. 
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IN THE FAST CHANGING WORLD OF 
INFORMATION MANAGEMENT, WHERE CAN 
YOU FIND ALL THE LATEST PRODUCTS 
AND APPLICATIONS UNDER ONE ROOF? 
INFO 77 is the Exposition and Conference that 
shows you how to shape information systems to 
management's needs. 

The Conference explores a new concept that 
combines data processing, office systems, rec
ords management and telecommunications into a 
single function that is becoming increasinglyim- . 
portant in the corporate structure: information 
management. It keeps you abreast of advances in 
technology, new applications that help you deliver 
the right information to management'at the right 
time. 

It brings together thousands of the latest prod
ucts and applications in one great "showcase;' the 
New York Coliseum, so you can quickly and easily 
find the newest and best solution to your specific 
problem. 

SEE AND EXAMINE ALL THE LATEST TOOLS OF 
INFORMATI~N . MANAGEMENT: Computers ... 
Dat~ Co~munlcatlons ... Distributed Data Processing 
'" Dlctatln~ Syste~s ... Duplication /Copying Systems 
" . Information Retneval Systems ... Microfilm Systems 
" . Software & Data Services ... Word Processing Sys
tems. 

PLU~ THOUSANDS OF APPLICATIONS FOR: 
Banking Systems ... Office Systems ... Financial Sys
tems: .. Sales & Marketing ... Insurance Systems ... 
Hospital Systems ... Small Business Systems and 
more. '" 

ATTEND THE CONFERENCE THAT HELPS EDP 
MANAGERS BECOME BETTER INFORMATION 
MANAGERS: More than 60 sessions in ten industrial 
and c?mm.erci~1 areas. Nearly 200 experts share their 
ex~enences With you-case histories, state-of-the-art 
r~vlews on current practice. Cost effective applica
tIO~S for small business computers. Cost savings in 
office automation. And much more! 

\ 
For information on the show and Conference call toll 

free, 800-221-0222. (in New York State only, call 
212-786-7504) or wnte Clapp & Poliak, Inc., 245 Park 
Avenue, New York, N. Y. 10017 

INFORMATION MANAGEMEiifTERNATloNAL 
EXPOSITION & CONFERENCE uu.o 

NEW YORK COLISEUM, OCTOBER 17-20 . 77 
July, 19'77 
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Extend full computer processing 
to your branch action centers: 

INCOTERM: 
Data happens where the action is ... on 
the scene ... in the field. Face to face 
with your customers. But computer 
power to process data is back at the 
home office. Remote. Inaccessible by 
your people out front. 
We'd like to change your perspective. 
INCOTERM Intelligent Terminals are 
used to capture data where paperwork 
originates; to extend the full power of 
your data processing computer to the 
front I ines of your business. 
Because we offer the broadest line of 
flexible, modular hardware, you can build 
small stand-alone batch data entry 
systems or on-line interactive clusters in 
highly sophisticated data collection 
networks. And, your system will grow 
and expand in capability as your 
needs change. 
Extensive software enhancements help 
do the toughest jobs. For example, our 
user-proven Emulation Packages and 
Level II Data Entry software help systems 

designers create highly interactive 
programs that bring the full power of your 
computer to your branch locations. 
If you still think of your action centers as 
"remote" locations, let us show you how 
we can help. If you already have network 
links from computer to branches, let us 
show you how we can add more power 
to your action centers. Write for our new 
"Managers' introduction to Incoterm 
Intelligent Terminal systems." It puts 
your choices in perspective. 

More power 
to your 
tenninal. 

65 Walnut Street, Wellesley Hills, Massachusetts 02181 Telephone (617) 237-2100. 
Sales and customer service offices in major cities throughout the United States and abroad. 
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Are the New 
Programming Techniques 

Being Used? 
by John B. Holton 

For all the fanfare, little of structured programming has been adopted. 

It is often claimed that the use of effec
tive system development techniques 
can significantly contribute to the suc
cess of the business data processing 
function, and much attention has been 
paid to the characteristics and advan
tages of the more modern of these 
techniques. The question often arises 
whether these newer techniques are 
coming into widespread use; and if so, 
whether they are effective. 

We recently surveyed-with surpris
ing results-several large business dl
organizations to determine the extent 
and effectiveness to which they have. 
implemented some of these newer 
techniques, including: 

1. structured programming 
2. top-down design and implemen-

tation 
3. the structured walk-through 
4. programmer team operations 
5. use of a program development 

support library 
Twenty-three of the largest corpora

tions in the Los Angeles area partici
pated in the survey. The corporations 
were chosen from the 1976 Los Ange
les Times roster of "California's Lead-

July, 1977 

ing Companies," in which companies 
are listed by amount of sales(revenue) 
for industrials and utilities, and by as
sets for financial corporations. For ex
ample, sales of the industrial partici-

Nearly a third of the 
participants were dropped 
because they hadn't 
even considered using 
the te~hniqu~s. . I 

pants in the survey ranged from slight
ly more than $100 million to over $7.5 
billion in 1975. 

Participants were selected so that a 
reasonable cross-section of types of 
businesses would be represented. They 
come from aerospace and electronics 
( 4 ), the oil industry (4), banking and 
insurance (3), industrial manufactur
ing (3), utilities (3), transportation 
(2), food and beverage production 
(2), and entertainment (2). 

Participation was limited to person
nel representing the business data pro-

cessing function in each organization. 
Therefore, the results do not include 
data on the use of techniques for gov
ernment-contracted or scientific work. 

The study was conducted during the 
late summer and fall of 1976. Initially, 
33 corporations were contacted, but 10 
of them were eliminated immediately 
since they had not seriously considered 
using any of the programming tech
niques to be examined in the survey. 

Individual participants were either 
data processing managers or persons 
directly assigned to the task by a dp 
manager or higher level company offi
cer. These people cooperated by filling 
out questionnaires and participating in 
a follow-up personal interview. 

The questionnaire 
The survey questionnaire contains 

an evaluation sheet for each of the 
programming techniques mentioned. 
(Fig. 1 shows the form used for 
collecting information on top-down 
design and implementatiori.) 

To measure the perceived effective
ness of each technique in accomplish
ing a particular objective, individual 
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responses were scored according to a 
simple O-to-3 scale ("not effective," 
"somewhat effective," "moderately 
effective, and "very effective"). Re
sponses where the effectiveness of 
structured programming in meeting a 
particular objective was not observed 
at all were not used. For example, if a 
respondent indicated that structured 
programming was moderately effective 
in lowering program development 
costs, this response was assigned an 
effectiveness rating of "2." 

Then the average of these responses 
was tabulated for each objective con
sidered. (Table 1 describes the results 
for structured programming.) 

A similar form, with the same set of 
operating objectives and the same scor
ing scheme, was used for each of the 
other techniques also. 

To eliminate ambiguity, an adden
dum was attached to the questionnaire 
to explain the salient characteristics of 
each of the programming techniques 
under study. IBM'S "Improved Pro
gramming Technologies Management 
Overview" publication served as a ba
sic source of information for this ad
dendum. Without such an addendum, 

we felt it would have been difficult to 
gain a consensus on the meaning of 
such terms as "structured program
ming" for purposes of this analysis. 

Structured programming use 
The following definition of struc-

tured programming was provided to 
participants-its simplicity serves to 
separate the concept of structured pro
gramming from those of top-down and 
other structured design techniques: 

"At the basic level, structured pro
gramming deals with elimination of the 
'GO TO' statement within individual 
program modules. That is, a structured 
program is one whose modules contain 
only the logic structures: 

1. sequences of two or more oper
ations, 

2. conditional branches to one of 
two operations and returns (i.e., 
IF Y THEN b ELSE c) and/ or 

3. repetition of an operation while 
a condition is true. Emphasis is 
placed on restricting individual 
program modules to have a sin
gle entry and a single exit. 

Structured programming may also 
include several practices in support of 
its use. For example, indentation rules 
may be used to clarify the description 
of particular control structures on a 

Top-Down Design and Implementation 

The literature on the Top·Down approach to systems desi~n and implementation suggests that 
its use may lead to accomplishing one or more of the objectives stated below. If you use the 
Top·Down approach in your installation, please indicate how effective it has been in accomplish· 
ing each of these objectives. If your installation does not use this technique, please so indicate 
by placing an X in this square: O. 

Objectives 

1. Lower development costs 

2. Faster implementation 

Impact on Software 

, Very ,Moderately' Somewhat Not 
Effective Effective Effective Effective 

Not 
Observed 

3. Lower program processing costs, 

4. Better quality programs 
(e.g., more error free) 

5. Easier and less costly 
maintenance 

1. Higher productivity 

2. Better morale 

3. More efficient debugging 
and testing 

4. More clear and useful 
programming system 
documentation 

1. More flexible and timely 
response to user needs 

2. Less cost to the user 
(Le., in time and/or money) 

Impact on Programming Staff 

, Very Moderately, Somewhat Not 
Effective Effective i Effective Observed 

Impact on Users 

Very Moderately Somewhat' Not Not 
Effective Effective ." Effective Effective Observed 

Fig. 1. After the contact with the dp manager was made, sets of questionnaires like 
this one were mailed. Finally, personal interviews were conducted. 
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coded page." 
In Table 1, the number "14" in pa

rentheses behind the heading "Struc
tured Programming" signifies that 14 
of the 23 survey participants indicate 
that they are experimenting with or 
using this technique. (Coincidentally, 
the same maximum number appears 
for the users of some of the other tech
niques also, such as top-down design 
and implementation, but be aware that 
the sample is not the same group of 14 
users each time.) 

Of the 14 which had used it, the 
interviews showed that only three had 
fully implemented structured program
ming along with a well defined set of 
procedures and documentation stan
dards for its use. The remaining 11 
users were still experimenting with and 
evaluating this technique. This is cer
tainly no indication that structured 
programming is in as widespread use as 
the literature may imply. 

Also in Table 1, the numbers listed 
in parentheses behind each measured 
objective represent the number of par
ticipants who were able to observe the 
effectiveness of structured program
ming in meeting the stated objective. 
For example, 11 of the technique's 14 
users were able to measure its effec
tiveness in lowering program develop
ment costs. 

The average rating data implies that 
structured programming is not particu
larly a method for lowering develop
ment costs nor for faster implementa
tion of application programs. It is also 
rated as relatively ineffective in lower
ing program processing. costs. This is 
not surprising since use of structured 
programming reduces the flexibility of 
the programmer in performing the cod
ing task. 

One would expect that a significant 
improvement in the quality and main
tenance of computer programs would 
be a key benefit to be derived from the 
use of structured programming. This 
should be especially important to our 
group of business dp users, too. In fact, 
a random sample of five of them pro
vided an estimate of programmer effort 
spent on maintenance and minor en
hancement work; the numbers ranged 
fro'm a low of 50% to a high of 95%. 

And maintenance is precisely where 
it received high ratings. That is, it is 
valued to be moderately to very effec
tive in achieving better quality pro
grams that are easier and less costly to 
maintain. It also received very high 
ratings for improving the efficiency of 
program debugging and testing. More
over, it is described as reasonably effec
tive in achieving clear and useful pro
gramming system documentation. 

Note that the results indicate that 
structured programming increases pro
grammer productivity but is not very 
effective in improving programmer 
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morale. Participants remarked that, in 
many cases, it was not easy for experi
enced programmers to adjust to the 
additional constraints imposed by im
plementation of the structured pro
gramming technique. 

As for the users, structured pro
gramming is rated as being relatively 
ineffective in its impact on them, at 
least as the dp managers relate. 

From the preceding comments, one 
might reason that with so much time 
being spent on systems maintenance 
and minor enhancement, the use of 
structured programming should signifi
cantly reduce the costs of information 
system development and maintenance 
to the user. Its use should also free up 
vital programmer time to provide more 
flexible and timely response to user 
needs. 

However, there are several factors 
which contribute to rating the tech
nique as relatively ineffective in its im
pact on the user. Those installations 
whose systems and programming 
forces are doing a lot of systems and 
maintenance work often find it difficult 
to implement structured programming. 
This is because a great deal of their 
programming effort is expended on ex
isting systems that were developed 
without the use of this technique. 
Moreover, it is highly likely that the 
technique has not been implemented 
long enough in any installation for its 
impact on the user to be significantly 
realized and visible. 

Generally, the greater majority of 
participants who have experimented 
with or implemented structured pro
gramming, favor its use. They find that 
it can significantly improve the quality, 
debugging, testing documentation, 
and maintenance of their program
ming systems. 

Use of the top-down approach 
In analyzing the top-down approach 

to programming system design and de
velopment, the approach was concep
tualized for participants as follows: 
"Top-down design and implementation 
organizes the system into a tree struc
ture of program modules. With this 
approach, the first order of procedure 
is to describe a generalized structure or 
set of program modules to solve the 
programming problem. These first level 
modules are then divided into succeed
ing levels of modules to form a tree
like pattern for the design and develop
ment process. Given modules are ex
panded to as detailed a level of func
tional definition as is necessary to pro
duce a relatively easily understood and 
manageable work break down struc
ture. Coding and testing of subsystem 
modules follows the same hierarchical 
pattern of development with the high
est or top level of system modules be
ing coded and tested first." 
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Effectiveness 
Rating 

1.5 
1.5 
0.8 
2.3 

2.1 

1.8 
1.4 
2.5 
1.9 

1.3 
1.4 

STRUCTURED PROGRAMMING (14) 

IMPAC',- ON SOFTWARE 
Lower development costs (11) 
Faster implementation (13) 
Lower program processing costs (9) 
Better quality programs 

(e.g. more error free) (14) 
Easier and less costly maintenance (14) 

IMPACT ON PROGRAMMING STAFF 
Higher productivity (12) 
Better morale (12) 
More efficient debugging and testing (13) 
More clear and useful programming system 

documentation (11) 

IMPACT ON USERS 
More flexible and timely response to user needs (12) 
Less cost to user (i.e., in time and/or money) (11) 

Table 1. Of the 14 users who had tried structured programming, 9 h.ad been able to 
measure whether the technique had an effect on the eventual runnmg costs of the 
programs produced. Their consensus, shown under "Effectiveness. Rating," wa.s that 
the impact (on a scale of 0 to 3) had little effect. Most users felt It led to easier de
bugging and testing, however. 

Table 2 summarizes the survey re
sults for the top-down approach to 
programming system development. 
With respect to its impact on the soft
ware, the approach is perceived to be 
moderately effective in the develop
ment and maintenance of application 
programs. However, at best, the tech
nique seems to have little effect on the 
efficiency of computer program pro
cessing and is rated as only somewhat 

Structured programming 
increases productivity, 
but not morale. 

effective in reducing program process
ing costs. 

In its impact on the dp staff, the 
approach is rated as moderately effec
tive in improving programmer/analyst 
performance. However, it, like struc
tured programming, does not appear to 
build programmer/analyst morale. 

As for the customers or users, the 
results show that the top-down ap
proach is somewhat responsive to 
their needs. As such, it is appraised as 
moderately effective in reducing costs 
to the user of system development and 
useful as a tool for providing more 

flexible and timely response to user 
needs .. 

Since top-down development re
ceived favorable reviews, it would seem 
reasonable that a documentation tech
nique such as HIPO (Hierarchy plus 
Input-Output-Proces~) might come in
to widespread· use as an aid to support 
this approach. In fact, the participants 
did show interest in HIPO, but only two 
of them even had plans for using it. 

This lack of enthusiastic support for 
a technique such as HIPO appears to 
stem from a general reluctance on the 
part of dp installations to implement a 
rigid set of standards and procedures to 
support the use of new programming 
system development techniques. It may 
also arise from the fact that many of 
these techniques are not that well de
fined nor proven in use. 

While the top-down approach was 
used effectively as a design tool in 
many cases, it was not being formally 
applied during the coding and testing 
phases of system development. Such 
formalization may be relatively un-' 
necessary, since application program
ming packages are quite easily and 
naturally broken into manageable indi
vidual programming modules for cod
ing and testing. 

TOP-DOWN DESIGN AND IMPLEMENTATION (14) 

Effectiveness 
Rating 
2.0 
1.9 
1.2 
1.9 
1.7 

1.8 
1.5 
2.2 
2.1 

1.8 
1.7 

IMPACT ON SOFTWARE 
Lower development costs (11) 
Faster implementation (14) 
Lower program processing costs (9) 
Better quality programs (e.g., more error free) (14) 
Easier and less costly maintenance (13) 

IMPACT ON PROGRAMMING STAFF 
Higher productivity (12) 
Better morale (11) 
More efficient debugging and testing (14) 
More clear and useful programming system 

documentation (14) 

IMPACT ON USERS 
More flexible and timely response to user needs (13) 
Less cost to user (i.e., in time and/or money) (9) 

Table 2. Top-down techniques are closely related to structured prograf!1 development, 
and therefore the user consensus would be expected to be similar. It IS. 
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In general, the top-down approach 
was rated as effective in programming 
system development and maintenance. 
As expected, this evaluation is similar 
in nature to that given to its counter
part, structured programming. These 
technologies are obviously closely re
lated and their use should be carefully 
integrated to achieve optimum results. 

Use of structured walk-throughs 
According to the IBM publication 

mentioned earlier, the "Structured 
Walk-Through is a generic name given 
to a series of reviews, each with d.iffer
ent objectives and each occurring at 
different times in the application devel-

Will structured 
walk-throughs lead to bad 
feelings? Just the opposite. 

opment cycle." It has six basic charac
teristics: 

1.A walk-through is arranged and 
scheduled by the software devel
oper. 

2. Management does not attend. 
3. Materials are handed out ahead 

of time. 
4. Objectives are clearly communi

cated to attendees. 
5. Emphasis is put on error detec

tion rather than correction. 
6. All technical members of project 

team have their work product 
reviewed. 

A typical walk-through will include 
four to six people with someone desig
nated as recording secretary. This per
son records all the errors, discrepan
cies, exposures, and inconsistencies 
that are uncovered during the walk
through. This record becomes an ac-

. tion list for the reviewee and a com
munication vehicle with the reviewers. 

Table 3 describes the results of the 
questionnaire on the structured walk
through technique. The walk-through's 

performance falls in the same class 
with that of structured programming 
and top-down development. It is rated 
as moderately to very effective in 
achieving better quality programs that 
are less costly to maintain. It is also 
rather effective in improving the test
ing, debugging, and documentation of 
these programs. 

One might suspect that use of the 
structured walk-through technique 
would breed unhealthy competition 
among programmers and analysts lead
ing to poor staff morale. Just the oppo
site was found to be true. That is, 
proper use of this technique appears to 
improve morale and increase program
mer/analyst productivity. The users 
felt that its use promoted a helpful 
and understanding relationship among 
analysts and programmers. 

However, the personal interview ses
sions did bring to light one word of 
caution in use of this technique. N ame
ly, participants in walk-through ses
sions should be careful to concentrate 
on detecting, not correcting errors. If 
necessary, a better way of doing a par
ticular task is more appropriately dis
cussed in private conversations after 
the walk-through sessions have ended. 
This practice eliminates much of the 
embarrassment and conflict that can 
arise during these sessions. 

Almost all the users of the struc
tured walk-through· had implemented 
the technique for their system planning 
and general design phases of program
ming system development. Only two or 
three had implemented it for the de
tailed design, coding, and/ or docu
mentation phases of this activity. But 
those that had were quite satisfied with 
their results. 

In general, the survey results indi
cate that, if managed properly, the 
structured walk-through can be very 
effective in improving dp organization 
and system performance. 

Use of programmer team 
There is insufficient data to mean

ingfully summarize the results taken 

STRUCTURED WALK-THROUGH (14) 

Effectiveness 
Rating 
1.6 
1.6 
1.3 
2.3 
2.1 

1.8 
1.7 
2.2 
1.9 

1.8 
1.3 

IMPACT ON SOFTWARE 
Lower development costs (13) 
Faster implementation (13) 
Lower program processing costs (9) 
Better quality programs (e.g., more error free) (14) 
Easier and less costly maintenance (11) 

IMPACT ON PROGRAMMING STAFF 
Higher productivity (12) 
Better morale (12) 
More efficient debugging and testing (13) 
More clear and useful programming system 

documentation (13) 

IMPACT ON USERS 
More flexible and timely response to user needs (9) 
Less cost to user (i.e., in time and/or money) (9) 

Table 3. Structured walk-throughs didn't seem to be of great help in getting a pro
gram running quickly, but were seen to be useful in other ways. Even programmer 
morale, which could be expected to suffer from the method, was found to be actually 
improved by it. 
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from the questionnaires used to evalu
ate the programmer team concept. 
Therefore, these results are not shown. 

Only seven of the survey partici
pants indicated that they had imple
mented the programmer team concept. 
Most of them were using some relative
ly simple variation on the project ap
proach to system management. None 
of them were using the programmer 
team concept as formally described, 
where the programmer team consists 
of the chief programmer, a backup 
programmer, librarian, and other team 
members. None of the users had estab
lished a separate librarian function 
whereby a technician or technically 
trained secretary was assigned to each 
team to perform clerical and other less 
technically demanding tasks. 

The survey results verify that it is 
difficult to economically justify the al
location of a librarian to each project 
team. But it may be appropriate to 
assign one of the less technically qual
ified team members, perhaps a pro
grammer trainee, to perform the less 
technically demanding and/or clerical 
tasks. 

One of the managers remarked that 
10% to 15 % of his programmer / ana
lysts' workload was of a clerical or rela
tively non-technical manner. If he· 
hired a less technically qualified person 

The librarian is difficult to 
justify economically. 

to perform these tasks, he could easily 
justify this person on a 10 program
mer/analysts per clerk/ technician ba
sis. But he had not yet solved the prob
lem of how to properly integrate the 
clerk/ technicians into the operation of 
the systems organization. 

Although the programmer team 
concept does not seem to have a signifi
cant number of supporters, its has led 
managers to explore new ways of im
proving the productivity of the pro
grammer / analysts by removing some 
of their responsibilities for performing 
clerical and other less technically de
manding tasks. 

Program development support 
libraries 

Only two of the participants claimed 
to have a program development library 
anywhere near as elaborate and com
plete as that entity has been defined. 
The program development support li
brary is supposed to be a system of 
office and machine procedures that 
permits the isolation and delegation of 
secretarial, clerical, keypunching, and 
machine operations during program
ming system development. 

Delegation of such tasks to a librari
an and setting up formal mechanisms 
to carry them out is in keeping with 

DATAMATION 
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I ~ I INFORMS. More and more industry 
~ professionals look to Technical Publish-

ing Company as their first source for tech
nical and business information. Our eight national 
business/professional magazines-Consulting 
Engineer, Datamation, Electric Light & Power, Plant 
Engineering, Pollution Engineering, Power 
Engineering, Purchasing World, and Research/ 
Development help business leaders solve practical 
problems, keep up on current market trends and 
new technologies. 

~ 
HELPS TARGET SALES. Our 
eight national magazines also enable 
business to pinpoint its selling message to 

the desired specialized market. Our target selling 
concept is so successful that four of our magazines 
improved their ranking among the top 100 special
ized business publications in advertising revenues 
last year. 

Technical Publishing Company further helps busi
ness with its annual Plant Engineering Directory and 
Specifications Catalog, industry's prime reference 
source for product information, plus services such 
as specialized product postcards, circulation list 
rental, and market research. 

~ 
TRAINS. Our TPC Training Systems 

~ are training badly needed maintenance 
craftsmen for industry through self

contained modular training programs geared to 60 
specific subject areas. This proven self-study sys-

tems approach is an effective solution to an indus
trial need. And the cost of TPC Training materials is 
about one-third the industry average. 

Iii'\) Ii'\) I ENTERTAINS. Our OBI Books sub· 
sidiary (formerly Digest Books) entertains 

~ a growing leisure market with over 60 ti
tles devoted to sports, hobbies, crafts and nostalgia. 
In addition, millions of "Digest Books" are sold to 
U.S. corporations for premium use and sales incen
tives, as well as to book clubs. 

GROWS. Technical Publishing Com
pany is committed to growth, with specific 
programs and diversification goals. While 

the rest of our industry increased revenues by 
15-20% last year. Technical Publishing Company 
showed a 25% gain. For 1976, earnings are up 88% 
and primary earnings per share increased 83%. And 
for the past five years, Technical Publishing Com
pany has had a 48% growth rate per year. 

Technical Publishing Company is publicly owned 
and our stock is traded over-the-counter. For infor
mation on any of our properties or the company, 
write James B. Tafel, President and Chief Executive 
Officer. 

llirel Technical Publishing 
u ® Company _ 

1301 South Grove Avenue Barrington, Illinois 60010 
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the programmer team concept. In fact, 
the program development support li
brary technique was originated to di
rectly support the use of progr~mmer 
teams. 

Although the participants do not 
particularly favor the use of this tech
nique, many of them have reasonably 
good systems documentation and pro
cedure libraries. A majority of them 
have a librarian(s) whose major re
sponsibility is to maintain and update 
these libraries. But very few of them 
made a serious attempt to maintain a 
central library of updated documents 
on programming systems that are un
der new development. 

Is this true everywhere? 
How likely is it that the rest of the 

real world strongly resembles this 23-
member batch of big users? There's,"a 
pretty good chance. Here's a little 
more about them that leads to that 
conclusion. 

First, although no attempt was made 
to seek out participants that deal with a 
specific vendor, all of them except one 
use IBM mainframes as their main pro
cessors of busin'ess data. IBM certainly 
encourages the use of the techniques 
studied. Therefore it is not surprising 

that a significant number of personnel 
from participating installations have 
received their educational exposure to 
the nature and use of these techniques 
by taking IBM'S short course on the 
subject. On the other hand, it is unlike
ly that users of other brands of equip
ment from vendors which have not 
promoted the techniques as actively, 
would be more aware of them or 
would use them more. 

The shops are like most other com-

If these shops aren't 
much using the 
techniques yet, 
probably none are. 

mercial sites, too, in that all but one of 
them use COBOL as their primary lan
guage; in fact, they use- it for more 
than 85 % of their business program
ming. 

Then too, as mentioned earlier, 10 
of the 33 installations originally con
tacted were dropped because they had 
not even considered using any of the 
techniques. Similarly, we contacted at 
least half a dozen smaller installations 
and found that none of them showed 
any interest in their use. 

From these facts, it appears that the 
techniques are simply not widely used, 
for all the fanfare. 

To end on a positive note, however, 
where they have been tried, some of 
the techniques have been found to be 
very useful. With proper commitment 
and diligent attention from dp man
agers, they can be implemented and 
used effectively. * 

Dr. Holton is an associate professor. 
at the Pepperdine Univ. Graduate 
School of Business in Los Angeles. 
He has long been a consultant to 
industry, having done engineering 
consulting for a large utility and 
management auditing for an inter
national air carrier, among other 
assignments. 

He became firmly entrenched in 
the computer field during a five
year stint as an IBM systems engi
neer. Now his interests include all 
aspects of computer based infor
mation systems and techniques for 
solving business problems. 
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How Portable 
Are Minicomputer 
Fortran Programs? 

by James W. White and G. David Ripley 

Standards, like other rules, are meant to be broken-but not casually. 

Believe it· or not, FORTRAN is still the 
most popular higher level program
ming language in science and engineer
ing fields. But it's changed. Years ago, 
FORTRAN programs were invariably de
veloped using large scale central batch 
facilities or time-sharing networks. A 
few popular mainframes accounted for 
a large percentage of all applications. 
Today, the situation is indeed quite. 
different. Dozens of general purpose 
minicomputers are being produced. 
Variations between the compilers used 
on them makes developing new 
FORTRAN applications or transporting 
existing programs troublesome. 

As part of a project to develop a 
general purpose FORTRAN Syntax 
Scanner, we recently completed a de
tailed survey of 24 minicomputer 
FORTRAN dialects plus IBM 360/370 
FORTRAN G. We estimate that the 24 

IDENTIFICATION 

Vendor 

Control Data 
Data General/Rolm 
Digital Computer Controls 
Digital Equipment 
Digital Equipment 

Digital Equipment 
Digital Equipment 
Digital EquipmlJnt 
Electronic Associates 
General Automation 

Hewlett·Packard 
Honeywell 
IBM 
IBM 
Interdata 

I nterdata 
Interdata 
Lockheed 
Lockheed 
Modular Computer 

NCR 
Prime Computer 
Varian 
Westinghouse 
IBM 

Total Occurrences 
Types of Differences 

Compiler 

CYBER 18/MSOS5 
FIV 
0·116 F74 
OS/8 
OS/8 FIV 

PDp·9,15 FIV 
RSX·11M FIV 
RSX·11M FIV Plus 
PACER 1000 FIV 
SPC·16 FIV 

H P·3000 II FIV 
OS/700 
1130/1800 
System 7 
32·bit FVI 

16·bit FIV 
16/32·bit FV 
LEC 
MAC 16 
Modcomp II FIV 

all levels 
FIV 
V70/620 FIV 
FIV 
360/370 FIVG 

mini dialects may be running at about 
66% of all minicomputer installations 
and on about 50% of all current 
vendor products. 

Initially, over 40 vendors were con
tacted with a reque&t tor copies of 

Some extensions seem 
strictly for "My Fortran 
has more features than 
yours" appeal. 

their FORTRAN manuals. After careful 
review of the material submitted, a pre
liminary matrix of FORTRAN features 
was prepared. From this matrix, each 
vendor column was extracted and re
turned with a request for corrections. 
All revisions were then incorporated 
into the matrix to obtain the revised 
survey results for our 25 basic dialects. 
(To the vendor personnel who labored 

nil 

a 
a 
a 
1 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

RESTRICTIONS 

minor moder. mixed 

6 
2 
a 
9 
1 

a 
a 
a 
1 
a 
a 
a 
7 
1 
a 
a 
a 
a 
a 
1 

a 
a 
a 
a 
a 

28 
12 

a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

1 
a 
a 
3 
a 
1 
a 
a 
a 
a 
a 
a 
3 
3 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

11 
4 

major total 

a 7 
a 2 
a a 
5 18 
a 1 

a 1 
a a 
a a 
a 1 
a a 
a a 
a a 
3 13 
a 4 
a 0 

a a 
a a 
a a 
a a 
a 1 

a a 
a a 
1 1 
a a 
a a 

9 
6 

49 
23 

Table 1. Number of variations from ANSI standard FORTRAN. 
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to correct and verify our results goes 
. our deep appreciation.) 

Even the brief survey results in
cluded here should prove especially 
useful to those involved in FORTRAN 

program conversion from one system 
to another or for those planning 
benchmark program development for 
use in evaluating competing minicom
puter systems. (For those who need 
more detailed information, we can 
make copies of the full report avail
able.) 

How standard are the dialects? 
The ANSI 66 FORTRAN standard has 

proven to be a mixed blessing. On the 
positive side, a majority (15 out of 25) 
of the dialects surveyed support full 
ANSI 66, and 80 % (20 out of 25) 
contain at most one restriction to the 
standard (see Table 1). Hence in this 

nil 

a 
4 
1 
1 
3 

1 
4 
3 
a 
1 

1 
1 
1 
a 
1 

1 
1 
a 
a 
1 

a 
2 
a 
1 

EXTENSIONS 

minor moder. mixed 

5 
13 
10 

2 
4 
4 

10 
11 

5 
13 

14 
14 

3 
15 

4 

3 
6 
5 
a 

10 

7 
5 
7 
8 
8 

5 
6 
8 
2 
3 

5 
10 
11 

4 
4 

9 
7 
2 
6 
6 

4 
6 
3 
1 
2 

2 
6 
6 
3 
7 

a 
5 
3 
a 
3 
3 
5 
8 
a 
5 

3 
3 
2 
4 
3 

2 
4 
1 
a 
4 

3 
2 
3 
a 
4 

29 186 128 70 
18 8 21 11 

major total 

1 11 
1 29 
1 23 
1 6 
1 14 

2 15 
2 31 
2 35 
1 10 
2 25 

2 29 
2 27 
1 9 
2 27 
2 16 

2 12 
2 19 
a 9 
a 1 
2 19 

1 13 
2 17 
2 18 
1 13 
2 22 

37 450 
2 60 
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PORTABLE 
PROGRAMS? 

sense the standard is important: as 
long as programmers code in the ANSI 
subset, dialect variations are not a 
portability problem. 

On the negative side, most dialects 
go considerably beyond the standard 
for a number of reasons and in many 
ways. Some extensions are for the pro
grammer's convenience, such as typing 
variables using the IMPLICIT statement. 
Others are more substantial in that 
they extend the inherent capability of 
FORTRAN, such as adding bit and char
acter data types, and allowing opera
tions on these entities. Still other ex
tensions seem to be directed toward 
specific applications, or toward more 
directly increasing the customer base 
by the "My FORTRAN has more features 
than yours" approach. 

All of these reasons for ANSI exten
sions make sense, even if the resulting 
extensions make a rather odd lot. The 
programmer who has been forced to 
initialize an array element-by-element 
rather than all in one statement, that 
is: "DATA A(1 )/0.0, A(2)/0.0, ... " 
rather than "DATA AIlOO*O.O (will 
certainly recognize the latter as a valu
able "convenience" extension. 

Unfortunately, many extensions, de
spite their value, have been done in 
diverse ways. Table 2 illustrates the 
great diversity of several of these ex
tensions: differences exist in lengths of 
identifiers, syntax of octal and hexa
decimal constants, and certain 1/0 

IDENTIFICATION 

Vendor Compiler 

ANSI 66 Standard 
Control Data CYBER 18/MSOS5 
Data General/Rolm FIV 
Digital Computer Controls D-116 F74 
Digital Eauipment OS/8 
Digital Equipment OS/8 FIV 
Digital Equipment PDP-9,15 FIV 
Digital Equipment RSX-IIM FIV 
Digital Equipment RSX-IIM FIV Plus 
Electron ic Associates PACER 1000 FIV 

General Automation SPC-16 FIV 
Hewlett-Packard H P-3000 II FIV 
Honeywell OS/700 
IBM 1130/1800 
IBM System 7 

Interdata 32-bit FVI 
Interdata 16-bit FIV 
I nterdata 16/32-bit FV 
Lockheed LEC 
Lockheed MAC 16 

Modular Computer Modcomp II FIV 
NCR all levels 
Prime Computer FIV 
Varian V70/620 FIV 
Westinghouse FIV 
IBM 360/370 FIVG 

commands. 
A theoretician for whom "ansi" 

sounds like nothing more than a syn
onym for "fidgety," might well ques
tion the usefulness of non-standard ex
tensions by noting that any function 
that can be computed in any FORTRAN 
dialect can also be computed in ANSI 
FORTRAN; why all the fuss over exten
sions and portability? To which the 
practitioner replies that we fuss over 
extensions because they can make life 
a lot easier, and we are concerned with 
portability even within the ANSI dialect 
because some aspects of a FORTRAN 
program are inherently machine-de
pendent. 

As illustrated earlier, some exten
sions greatly ease coding. Others, such 
as the PARAMETER statement which 
permits naming of important con
stants, contribute to code readability 
and ease of maintenance. Thus pro
gramming in ANSI 66 can result in low-

The new (proposed) ANSI 
standard simply ignores 
many problems. 

er productivity. Worse still, some items 
such as endfile checking and random 
file 110 are not addressed at all in ANSI. 

Fortunately, many extensions are 
si/table. That is, the extensions can be 
automatically converted to ANSI-com
patible code by a program (called a 
sifter). For example, quote-delimited 
Hollerith constants such as 'SAM' can 
easily be "sifted" to the ANSI 3HSAM 
form. Again however, while most fea
tures are theoretically siftable, most 
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sifters are too simple to handle them 
all. 

Whether siftable or not, many non
ANSI features can be avoided by simply 
coding around them. For example, by 
prohibiting Hollerith constants outside 
of DATA and FORMAT statements, ANSI 
merely requires the use of variables 
predefined in a DATA statement. By 
suitable choice of names and perhaps a 
comment or two, the fact that these 
variables do not really vary can be 
communicated. As another example, 
the compaction of data provided by 
byte arrays can be simulated by using 
packl unpack subprograms that oper
ate on full-word objects. 

Anyone faced with writing portable 
FORTRAN code, or, more likely, moving 
an existing program, usually runs into 
a nastier class of problems: "inherent" 
machine dependencies. Included in this 
class are arithmetic precision, packing 
of character data, collating sequence, 
and alignment of different length data 
in . COMMON and EQUIVALENCE state
ments. 

Programming for portability 
What can the programmer do to 

ensure fully portable, machine-inde
pendent FORTRAN programs? Probably 
nothing reasonable in general. But in a 
specific situation, much can be done to 
ease the task. 

First, a programmer should be 
aware of which features in his dialect 
are not ANSI-compatible. Some vendors 
recognize this need and indicate this in 
their programmer's manual. 

He should estimate the value of the 
extensions he is considering using in a 

SUBSCRIPTING 

Symbolic name Octal Hexadecimal Number of subscripts 
(max length) constants constants in arrays 

6 no no 3 
6 no no 3 

31 nnnnK no 128* 
24 (1st 6 used) no no 128* 

5 no no 2 

6 Onnnn no 7 
6 #nnnn no 3 
6 Onnnn or "nnnn no 7 
6 Onnnn or "nnnn no 7 
6 yes (unspecified) Znnnn (in DATA) 3 

6 no X'nnnn' or Z'nnnn' (in DATA) 
15 %nnnn yes (in FORMAT) 255 

ro (1 st 6 used) :nnnn %nnnn 2047 
5 no no 3 
6 no yes (unspecified) 7 

6 no X'nnnn' 3 
6 no X'nnnn' (in DATA) 3 
6 no X'nnnn' 3 
6 no Znnnn (in DATA) 
6 no no 3 

ex:> (1st 6 used) no mZnnnn (in DATA) 3 
ex:> (1st 6 used) no mZnnnn 
6 :nnnn or mOnnnn no 7 
6 no yes (unspecified) 7 
6 no $nnnn 3 
6 no Znnnn 7 

Table 2. Sample of FORTRAN features by dialect. *a lower bound may be specified. such as ARRAY-IO:20) 
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given applicatIOn. Those features which 
are neither of much value to the pro
gram at hand nor siftable naturally 
should be avoided. 

Essential, nonsiftable extensions in 
a program should be isolated and docu
mented. For example, sift routines 
can be used to ease data packing and 
field selection. They can even be writ
ten in FORTRAN, though somewhat in
efficiently, or at worst in a few lines of 
assembler code. The point is that by 
implementing them as functions rather 
than distributing them throughout the 
program, these machine-dependent op
erations can be physically isolated for 
easier identification and modification 
when switching between machines. 

Unfortunately, most of the "inher
ent" machine dependencies, such as 
math precision and collating se
quences, have no easy solution in 
FORTRAN. While most hardware co
operates by detecting arithmetic over
flows and underflows that occur when 
running a program on a different ma
chine, the solution may mean simulat
ing larger-word arithmetic-a burden
some task at best. Also, most machines 
will not monitor loss of precision, and 
that loss is often difficult to detect and 
pinpoint, let alone remedy. Character 
processing, on the other hand, can of
ten be made machine-independent by 
transplanting all characters into an in
ternal code prior to manipulation. 
However, this can be expensive as well 
as clumsy and inconvenient. 

Certain kinds of dependencies, on 
the other hand, are fairly easily dealt 
with. 110 unit numbers, for example, 
are installation dependent. They 

I/O HANDLING 
END=label and 
ERR=label Direct access I/O 
READ (5,10, READ (L'I, 10) x, Y 
END=100, where L=unit # and 
ERR=50) x, y I = record # 
no no 
no no 
yes no 
no no 
no no 
no yes 
yes yes 
yes yes 
yes yes 

. no no 
no yes 
yes yes (@. not ') 
yes** no 
no yes (unformatted) 
yes yes 
yes *** 
yes *** 
yes *** 
yes no 
no no 
yes yes 
yes yes 
yes no 
yes yes 
no no 
yes yes 

should be set up as variables whose 
values are initialized in a conspicuous 
place at the beginning of the program. 

The problem of portability in 
FORTRAN is a sticky one. A program
mer can ease the problem in some 
ways, and good manuals and compilers 
can also help. But even then, many 
aspects of the problem remain. 

And the new (and at this time still 
proposed) ANSI standard addresses 
some of these aspects, but ignores 
many others. The detailed survey of 24 
minicomputers FORTRAN dialects, ANSI 

FORTRAN, and IBM FORTRAN G-with 
subsequent vendor verification-has 
shown a wide disparity between the 

Dr. White is an associate professor 
of Chemical Engineering at the 
Univ. of Arizona, where he teaches 
and does research in Fortran-based 
real-time computing. He was for
merly head of Research Computing 
for Rohm and Haas Co. He also 
consults in minicomputer-based 
real-time process control, and 
teaches industrial short courses in 
this field. 

various compilers. These variations, 
especially many of the widely used ex
tensions, clearly indicate the pressing 
need for the ANSI committee (X313) to 
update its FORTRAN standards to reflect 
current practice. 
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SPECIAL STATEMENTS 

ENCODE & DEFINE READ PRINT PUNCH 
DECODE FILE FIND format #, list format #, list format #, list 
no no no no no no 
yes no no yes yes yes 
no no no no no no 
yes no no yes yes yes 
no no no no no no 
no yes no no no no 
yes CALL ... no no no no 
yes yes yes yes yes no 
yes yes yes yes yes no 
no no no no no no 
yes yes yes no no no 
yes no no no no no 
no no no no no no 
no yes yes no no no 
no yes yes no no no 
yes no no no no no 
no no no no no no 
yes no no no no no 
no no no no no no 
no no no no no no 
no yes yes no no no 
no yes no no no no 
yes no no yes yes no 
no yes yes no no no 
yes no no no no no 
no yes yes yes yes yes 

**EOF used in place of END; STS (status)=Array Name also permitted ***REC= integer constant or variable 
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New data-hungry 
peripherals 
from Siemens 
For OEM requirements 
demanding high throughput 
from reliable I/O devices, 
Siemens introduces the 
data-hungry peripherals. 

Siemens NO 2 is the ultimate in hardcopy 
peri pheral systems. It uses a laser and 
electrophotography to print up to 
r---------------. 21,000 lines/min. 

on plai n paper, and 
.. outputs approxi-

t
.... mately 8,800 12-
. inch sheets/hour. A 

forms overlay fea
ture, that eliminates 
the need to prepri nt 
computer paper, 

1.---______ ----1 is avai lable. 
The life of NO 2's photoconductor drum 

is an unparalleled three million copies ... and 
the drum is user replaceable. 



Siemens PS 5 disk 
storage drive, with ,an 
average positioning time 
of 23 ms, is expandable 
from 72 to 144 to 300 to 
500 M S without cabi netry 
changes. Users can 
upgrade easily and your 
parts inventory stays 
small. The PS 5 is ex
tremely rugged and 
reliable with a proven 

MTSF of 2500 hours, including the first hour 
'of operation. At500 M S it's the largest capac
ity disk unit available and the most economical 
per MS. 

The PT 80 terminal features printing 
speeds of 30 to 90 characters/second and a 

range of 72 to 132 characters/ 
line. In addition, it offers a wide 

variety of type faces and the' 
ability to adjust to all 

common paper sizes. 
Its compact design and 

quiet operation make the PT 80 
terminal ideal for use in offices, 

banks, EDP centers, etc. 
To learn more about how Siemens can 

satisfy your growing data appetite, call or 
write Richard Mizrahi, Siemens Corporation, 
3 Computer Drive, Cherry Hill, N.J. 08034 
(609) 424-2400. 

I 
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DON'T GO 'I'D PIECES. GO TO REMEX. 
A cost/effective OEM flexible disk system 

can't be pieced together - hardware from 
one source, firmware from another, software 
from a third. Getting optimum performance 
at a low unit price requires design control 
to eliminate redundancy and volume pro
duction to reduce cost. 

That's why Remex offers the RFS7500 
Flexible Disk System-a complete system 
designed and built by Remex- including 
one to four Remex drives, a microprocessor 
based controller/formatter, software and 
interfaces for most major minicomputers 
plus power supply, cable and rack mountable 
chassis. The RFS7500: 

D expands data capacity through imple
mentation of IBM3740 format or a user 
selectable 1, 2, 4, 8, 16, 26 or 32 sector 

Ex-Cell-O Corporation 
. /(E.WEX DIVISION 
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format. D saves computer time by data 
block transfer of from one to 65K 2-byte 
words on a single command from the host. 
D reduces core memory requirements due 
to automatic track and sector search and 
auto-initializing without software. D sim
plifies operation and system integration by 
8-command structure. D saves space by 
housing interface card in the system chassis 
in some configurations. D speeds access 
through 6 ms track to track speed plus 
unit select. 

The Remex RFS7500 is a better syst.em at 
lower cost than the OEM can build himself 
or buy from a minicomputer manufacturer 
or second level supplier. Don't go to pieces, 
go to Remex, 1733 E. Alton St., P. O. Box 
(19533, Irvine, (A 92713 (714) 557-6860. 



Structured Testing 
by Dorothy A. Walsh 

Improved programming techniques may produce more reliable code, but 
they haven't done much to help in testing. This methodology does. 

Testing is, in its own way, the Cinderel
la of the dp methodologies. Think for a 
moment about all of the recently pro
posed techniques for improving the 
quality of software: modular design, 
chief programmer teams, structured 
programming. None of these is cor
related with a disciplined approach to 
verifying that the results expected are 
being achieved. 

There has been no systematic at
tempt to develop complementary veri-

Too often, integration 
testing is a kind of 
super-expensive 
debugging. 

fication techniques geared to determin
ing software reliability as software de
velops. Even structured walkthroughs 
do not fit the definition of a systematic 
testing methodology. 

Testing continues to be "a witch 
hunt." Yet it need not be. Structured 
design and programming techniques 
give an unprecedented visibility of 
software systems, that very visibility so 
often lamented as lacking when system 
testing takes place. What is needed is 
an approach that integrates testing into 
development, exploiting the improved 
visibility of what must be tested so that 
specific tests can be applied at perti
nent stages of software evolution. 

Structured testing is just such an 
approach. And more. It is a methodol
ogy devised to fill the gap between 
software preparation and verification 
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disciplines while recording perfor
mance and reliability as the software 
evolves. 

Structured testing, like other meth
odologies aimed at improving software 
reliability, grew out of experience in 
development and testing. It, too, pre
scribes procedures that may be looked 
upon as "what experienced program
mers have been doing all along." How
ever, also as structured design and 
structured programming, it formalizes 
the intuitive good practices that are its 
foundation and provides procedures 
for using them that may be carried out 
even by inexperienced programmers. 

The steps ordinarily carried out in 
software testing are: 

• identification of what must be 
tested 

• design of test cases to include all 
test requirements that have been identi
fied 

• execution of test cases 
• verification of results obtained 

Each of the above steps should be
but usually is not-thoroughly docu
mented. 

Structured testing is, in essence, a 
systematic and disciplined approach to 
carrying out the normal testing tasks in 
a manner that maximizes the effective
ness of time spent and minimizes the 
effort required for satisfactory test 
coverage. As will be seen, an integral 
part of the methodology is the docu
mentation which results from follow
ing the procedures it prescribes. 

Path analysis 
As an aid to ensuring that every 

condition, value, function, operation, 
etc. that must be tested in a given 
system is identified and included in at 
least one of the test cases used, struc
tured testing employs a form of path 
analysis-but not path analysis of the 
structured walkthrough type. The lat
ter is usually applied to complete pro
grams, and has a single orientation (that 
of following a selected program path), 

The end result was a 
better tested and 
demonstrably more reliable 
end product. 

and can lead to finding oneself in an 
unexpected labyrinth. Structured test
ing provides analysis techniques that 
aid in detecting labyrinths before ven
turing in, and in correcting the causes 
rather than testing the effects. 

Path analysis in structured testing is 
applied from the most elementary level 
of partial paths that can be defined. 
Gradually, such partial paths are 
linked to form complete, operative sys
tem paths. 

To see how this works, consider any 
module of a programming system. At 
an extremely primitive level, for exam
ple, consider a card reading sequence 
in a simple COBOL program. The se
quence ordinarily has at least two pur
poses: to bring in an input record, and 
to provide for an end-of -cards action 
which might be as simple as setting a 
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TESTING each partial path has been analyzed, 
the next step is to test it independently 
of any other partial path', if possible. In 
our present primitive example, desk 
checking would suffice. In more com
plex cases in which partial paths were 
programmed by means 01 larger func
tional sequences, automated tests of 
each partial path would be more desir
able. 

condition value. 
Each of these could be considered a 

partial path. Taken together they form 
a more complete path. Integrated with 
the several routines that process the 
card information, they define ever 
more complete paths until, finally, a 
path is set up that exercises an entire 
program capability in the presence of 
some standard input. 

Once a partial path has been seen to 
be correct within the definition of what 
activates it-for example, that the end
of-cards signal gives rise to processing 
that is properly performed and consis
tent with specifications-the next step 
is to test passage from one partial path 

Analyzing each partial path sep
arately limits the amount of informa
tion that must go into any single anal
ysis to a manageable volume. Once 
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The broadest line of 
Cartridge Tape &. 

Storage stems 
~~ 

CARTRIDGETAPE'DRIVE 
THE MODEL 650 PROVIDES: 

30 IPS Read/Write, 90 IPS Rewind/Search 
• 48,000 Bits/Sec Transfer Rate 
• 2.5 + Megabytes per cartridge 
• Small Size-Rugged Design 

TAPE STORAGE SYSTEMS 
• Model 2200-1 or 2 Tape Drives in 5" package 
• Model, 2400-Up to 8 Tape Drives in 9" package 
• Model 2710-Portable Recording System with up 

to 2 Drives 
• Model 86008 Formatter-Used in all Tape Storage 

Systems. Complete ANSI compatibility with 
powerful data handling features. 

INTERFACES 
All tape systems are available with the following 
controllers: PDP~11 /LSI-11 /NOVA, ROLM/ 
INTERDATA/ ALTAIR/8080/RS232/NTDS. 

For more information, call Leon MaImed, Sales Manager 

Qdntex DIVISION 
NORTH ATLANTIC INDUSTRIES, INC. 

200 TERMINAL DR., PLAINVIEW. NEW YORK 11803 • 516-681-8350 • TWX: 510-221-1879 
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to another, "integration" testing. 
This integration, viewed either as a 

part of unit development or as a sepa
rate activity of subsystem testing, is a 
further form of path analysis. The crit
ical aspect of analysis at integration 
time is, however, the passage from one 
partial path to another: how it occurs, 
when, why, and what the overall result 
of traversing that path may be. 

At system test time, the paths tested 
are typical complete program paths ex
ercising some of the functions of the 
system. For example, a given input 
case is tested through its normal pro
cessing and preparation of related out
put. 

When testing is carried out using 
this structured methodology, system 
testing can be oriented toward verify
ing that the software does what the 
user expects it to do. Unit test will have 
ensured that the behavior of individual 
units is satisfactory; integration testing 
will have ensured that interactions 
among system modules are smooth, 
compatible, and economical. The sys
'tem test, therefore, can be directed to
ward ensuring the acceptable behavior 
of the software in its expected operat
ing environment. All three orientations 
are necessary. 

Who does it? 
Structured testing has been designed 

to be integrated' into' the traditional 
software development cycle and ap
plied at all levels of testing within that 
cycle. Introducing the lise of these 
techniques does not imply revolutioniz
ing the test activity, however. Test staff 
normally responsible for the several 
levels of testing carried out during 
software preparation simply perform 
their usual tasks using structured test
ing procedures. 

This means that the originating pro
grammers carry out the unit testing of 
their modules. Then at integration time 
the usual integration group carries on 
its test task using structured testing and 
the test documentation developed at 
unit te~t time. Finally, system test too 
continues to be the responsibility of 
staff normally assigned this task: either 
testing personnel in the development 
group, or outside consulting/ testing 
personnel. In all cases, it is the meth
odology that is the key to effective 
testing. 

In those cases in which all testing, 
from unit test through system test, is 
done by specialized test personnel, it is 
recommended that the basic analysis of 
what to test be done by originating 
programmers and passed on to test 
staff for use in designing tests. Even 
when unit test is carried out by special
ized test staff, the development pro
grammer is responsihle for a certain 
amount of debugging. (Such debug
,gim! sholl 1-l be disciplined and system-
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atic and, therefore, should also be done 
using structured test techniques. ) 

At the unit test level, the feasibility, 
in terms of time, cost, and visibility of 
the necessary information, of thorough 
testing is far greater than at any other 
time in software development. For this 
reason, the development programmer 
must carry out the basic test require
ments analysis and tes~ design, even 
when he is not responsible for com
plete unit test as such. 

1. Defining test units 
While there are several approaches 

to the problem of structuring pro
grams, there is only one set of criteria 
for creating structures for testing. This 
set of criteria is designed to identify 
feasible test units. A feasible test unit 
differs in complexity from unit test to 
product test time, as does the software 
product itself. The criteria for defining 
such units remains the same however. 

A feasible unit for checking or test
ing must: 

'. perform an independent, con
tained operation or function 

• produce a verifiable result 
• respond to controllable input data, 

conditions, etc. 
As an illustration of what such units 

might be, consider a hypothetical bill
ing system designed to prepare end of 
month and/ or end of year statements 
for the customers of a large depart
ment store. For purposes of the exam
ple, let the payment options be three: 
monthly settlement of account, install
ment payments, or, maintenance of a 
balance in the account with interest 
being paid for all funds above a certain 
minimum. Further, let the system be 
made up of the following modules: 

'. IR-an input module which identi
fies payment type 

• MS-a module to set up state
ments for end of month settle
ment 

'. IB-a module to set up statements 
for installment purchases 

• cc-a module to set up state
ments for checking· account cus
tomers 

• ps-a module to print statements 
• Ex-a module to set up exception 

messages for irregularities found 
by the other modules 

Each such module would normally 
perform a number of elementary re
lated subfunctions. Take the cc mod
ule in our example. A module to set up 
statements for checking account cus
tomers would, depending on the condi
tions of the billing system, perform a 
number of subfunctions like: 

'. checking the customer's account 
to determine whether any transac
tions took place in the billing pe
riod, that is, to dctcrmine whether 
a statement is to be issued; 

• setting up individual transaction 
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statements or descriptions, and 
developing a total amount; 

• checking balance left in the cus
tomer's account after payment 
has been made in order to deter
mine whether a minimum balance 
is being maintained. 
Each of these logically indepen
dent subfunctions defines a test 
unit at the level of module or unit 
testing. Where possible, these test 
units should be developed and 
tested one at a time. 

At the level of integration testing, a 
test unit might consist of a combina
tion of two related modules of the par
ent system which interact to carry out 

a standard sub function of that system. 
In the present example, an integration 
level test unit might be made up of the 
IR module which identifies payment 
type and the MS module which sets up 
statements for end of month settlement. 

Testing of functional sub-units at 
integration testing time can result in 
savings over the approach of running 
almost full system tests. Functional sub
units are defined by pairs, or groups, of 
modules that interact to perform a rec
ognizable subfunction of the overall 
system. 

Finally, at system test time, a test 
unit might consist of the IR module, for 
example, along with the MS, PS, and 

When we plant a terminal ... 

I i I' '1 trendata 
610 Palomar Ave., P.O. Box 5060, 

Sunnyvale, CA 94086 (408) 732-1790 

... ,' AN APPLIEO MAGNETICS COMPANY 

It gets as much TLC as Marilyn 
gives her potted Spathiphyllum. 

Terminals are just as sensitive 
as plants so it's important to pick 
the right one for your job. That's 
why Trendata offers a wide range 
of printing terminals and magnetic 
tape recorders to fit any number 
of applications. 

And since terminal productivity 
stems from proper training, 
Trendata field reps make sure 
your people understand all the 
do's and don'ts of terminal 
operations. 

Should maintenance problems 
arise, they are immediately 
pruned out by our own nation
wide service people. The last thing 
you need is a terminal withering 
on the line. 

As we mentioned, anything that 
grows needs TLC ... and if your 
system isn't getting Terminal 
Loving Care, we'd like to cultivate 
a little conversation. 
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TESTING 

EX modules to test behavior of the 
system when an error in a monthly 
transaction statement occurs. What de
fines the unit and the test requirement 
is precisely that syste'm capability by 
which such errors are foreseen and 
handled. Recognition, detection, and 
treatment of such an error is a stan
dard path in the finished system and 
thus constitutes a unit at system test 
time. 

2. Analysis tables 
Once a feasible test unit has been 

identified, its test requirements are, 
analyzed and documented as basic in
formation for subsequent test design. 
Analysis of test requirements must be 
seen in the light of a path analysis 
approach. The analysis becomes, 
therefore, an investigation of why each 
path is taken, where it leads, and what 
happens along the way. All of this 
information is useful for the correla
tion of paths, for demonstrating that 
nothing has been overlooked, and, fi
nally, for determining whether a given 
path is the most satisfactory way to get 
from one process or function to anoth
er. 

Documenting this information is a 
must. (We are always rediscovering 
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the theoretic value of documentation 
in software development; practice falls 
far behind.) In order to avoid an nth 
case of prescribing documentation that 
doesn't get done, documentation is re
duced to essentials and made a sine 
qua non of using the methodology of 
structured testing. Reducing documen
tation, incidentally, makes the result 
easier to use as well as easier to write. 
In the interests of simplicity and con
ciseness, tabular formats are used for 
documentation at all stages of struc
tured testing. 

To illustrate how an analysis table 
might look at unit test time, consider 
module cc of our billing system, the 
module that is used to set up state
ments for checking customer accounts. 
We have said that the important infor
mation is path description: input to the 
path, or conditions under which it is 
taken; functions and operations, or 
what happens along the way; and 
where it leads, or output. This infor
mation gives us the headings of the 
columns in Table 1, p. 116. Then to 
make reference and retrieval of infor
mation efficient, all test units at all 
levels must be given unique identi
fiers. These might be letters, numbers, 
actual names of pro esses, and the like. 
Table 1 shows how the analysis table 
might look in part for module cc of 
our billing example. 

48MICRD 
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At unit test time, analysis informa
tion is best obtained gradually, a unit 
at a time, from the clean listing of each 
individual unit or set of units. That is, 
where possible, programs should be de
veloped a unit at a time, written, com
piled, and the compiler listing used to 
fill in the analysis table before the next 
unit is written. The reason for doing 
this is to impose a continuing aware
ness of interfaces within the program, 
of data formats, and the like. This 
preparation may be "top-down" where 
desirable but need not be. A critical 
unit such as some complex computa
tion may be written and analyzed first, 
then other units may be built out from 
it., 

Where it is feasible to perform unit 
test using special tools which simulate 
a live environment for test units, live 
testing should 'be done. Note that this 
testing is not to be confused with test
ing in which several units are simulated 
to the point of performing one com
plete, consistent processing pass 
through the entire parent program. 
That kind of testing is always hypo
thetical in the sense that the simulated 
components are not the real ones, and, 
therefore, act according to a limited set 
of definite rules of behavior. Instead, 
actual units as they are written and 
function, not as they are designed to 
operate, should be combined in a step 
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Intel delivers more semiconductor memory 
than anyone. Even IBM. 

When you select a computer, it often makes sense to 
choose IBM. Because of their size, industry acceptance, in' 
stalled base and technological leadership in computers. 

But when it's time to select a memory supplier for your 
IBM computer, it always makes sense to choose Intel. 

For the same reasons. 
Intel is the world's largest supplier of semiconductor 

memory. Over 53 billion bits shipped in 1976 alone. That's 
more than'IBM has shipped domestically during the life 
of System 370. 

We became number one in semiconductor memory by 
applying marketing strength to technological leadership. 
Technological leadership is what you expect from the com' 
pany that invented the world's first microprocessor. And 
marketing strength is what you expect from the world's larg, 
est supplier of microprocessors and semiconductor memory. 

Intel's financial strength and security take the risk out of 
selecting an alternative to IBM. We're over a quarter billion 
dollars strong. 

And we've built an organization to equal- and often 
surpass - the sales, service, support and confidence you ex' 
pect from IBM. Intel has over 600 IBM 370 series memories 
installed at companies like yours. 

We could not have made it to number one if we didn't 
offer you more than IBM. Our memories deliver significant 
cost savings when compared to IBM memory prices. And 
we're the only independent supplier to offer a complete line 
of 370 memories-from System 125 through System 168. 

Our memories go beyond compatability with all IBM 
features and configurations. Enhancements - such as our 
unique microprocessor,controlled maintenance and diag, 
nostic features - give you operating flexibility and reliability 
second to none. 

Intel is your logical choice for System 370 memory. So 
whether you're planning a new 370 installation or upgrad, 
ing existing capability, talk to Intel. Phone us at 
(408) 734,8102. Or write: Intel Memory Systems, 1302 N. 
Mathilda Ave., Sunnyvale, CA 94086. 

intel" delivers. CIRCLE" ON READER CARD 

Headquarters: California 408-734-8102, Ext. 453 • Sales Offices: California 415-692-4762, 213-595-4811 • Canada 416-496-1140, 514-747-0637 
Illinois 312-640-0050· Massachusetts 617-237-4673' Michigan 313-358-1640 • Minnesota 612-835-6722 • Missouri 314-821-6680 • New York 212-736-0316 • North Carolina 704-568-8966 

Ohio 216-836-0457, 513-554-4424 • Pennsylvania 215-884-8697' Texas 713-771-5781, 214-233-0270 • Virginia 703-790-1191 
In Europe contact: Telex International Group, in Japan contact: Kanematsu-Gosho Ltd. . 



TESTING 

by step testing! development process. 
Units should be analyzed one at a 

time, even when there is no possibility 
of performing live .testing immediately. 
Correlation of analyses of individual 
units should proceed much as integra
tion testing of the units. This provides 
a desk check of each unit and its inter
faces before a live operating context is 
set up .. The effort is no greater than 
that needed to create support units for 
testing, and coverage of test require
ments and unit behavior is more exten
sive. 

At integration test time analysis in
formation is obtained from unit test 
documentation. At product test time, 
user information serves for analysis. 

3. Decision tables 
Once a set of feasible units has been 

analyzed, the design of more complete 
tests begins. The combination step, 
which uses the analysis information 
prepared in the previous step as basic 
material, may be performed by staff 
other than that which prepared the 
software in question: But the basic 
analysis step must be carried out and 
documented by personnel who have 
the most complete knowledge of the 
software as it was written: the original 
programmers. 
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The inputs to the combinations step 
are the analysis tables. The method of 
identifying combinations of test units 
is an analytic! synthetic process that 

needed to test the software under anal
ysis. 

The way in which decision table for
mat is used is the following. The "con
ditions" stub is used to list the func
tions, input, etc., that must be tested, 
as they appear in the analysis tables. 
The "actions" stub is used to list the 
test units which make up the module 
or system under analysis. The "condi
tions entry" portion is used to identify 
valid combinations of functions, etc. 
The "actions" entry is used to show 
which test units interact in carrying 
out a given valid combination. 

. uses the techniques and format of de
cision tables. Decision table-like tech
niques are used because of the discipli
nary and documentary advantages 
such tables offer. This third step is 
aimed at analyzing the relationships 
among the more elementary units in 
order to identify the minimum possible 
number of individual, distinct combi
nations that must be tested. As a result, 
the process also serves to identify the 
maximum (in theory anyway) effort Combinations are identified using 

Test Unit 
10 Input Functions/Operations Output 

ccl·--------~C~u-s~to-m-e~r~A~c~ti~vi~ty--------~C~h-ec·k~F~o~r~T~ra~n~s~ac~t~io~n~s------~ 

CC7 

CC12 

CC20 

Code Present; For Transac. 

Customer Transac. 
Records 

Customer Balance; 
Trans. Total 

Customer Final Balance 

Call CC4; For None .. 

Prepare Total For 
Statement 

Check For Zero Bal. 
. For Zero, Check Trans. 

Total, For Non·Zero . 

Check For Greater Than 
Minimum; For Yes Call 
CC20; For No ... 

Trans. 
Total 

Irreg. 
Code 20 

Table. 1. Structured testing is based on path analysis. It begins with the analysis of 
partial paths, the smallest elements of a program which can be seen to perform a 
detectable function. This particular analysis table is for the checking account billing 
module example mentioned in the text. 

It's HYPERchannel ! 
Eliminate data traffic congestion between the 
COMPUTE, STORAGE, and ACCESS elements of 
your installation with HYPERchannel. Filling the 
void in today's system architecture, HYPERchannel 
enables efficient, cost-effective data movement at 
rates up to 50 mbits per second. 
HYPERchannel can save CPU time, channel time, 
and money, whatever your need: 
• CPU to CPU interconnection 
• Improved I/O performance 
• Peripheral pooling 
• Efficient storage management 
Get tomorrow's technology - today! Call or write 
for details. 

yY Network Systems 
Corporation 
6820 Shingle Creek Parkway 

Brooklyn Center, MN 55430 (612) 566-5050 

SALES OFFICES: San Francisco,CA 415/344-6331 
Huntsville, AL 205/539-7929 Washington, D.C. 703/938-4215 
Philadelphia, PA 215/542-8039 Detroit, MI313/569-1801 
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Combinations 
Functions/Input/Conditions 1 2 3 4 5 6 7 8 9 n 
Tra nsactions Y Y N 

Balance Negative Y N 
Balance Greater Than Minimum N Y 

Total Bills-CC4 X X 
Get New Balance-CC6 X 

Compute Interest-CC15 X 

Print Irreg. Code-CC20 X 

Table 2. A decision table format is used for determining the valid combinations of 
partial paths which must be tested. 

the standard, systematic approach that 
serves in drawing up decision tables. 
The usual notation: Y, for the pres
ence of a condition, N for its absence, 
and the "dash for not applicable is em
ployed. 

The discipline imposed in analyzing 
all possible combinations serves to 
identify invalid program paths that 
may have crept in due to programming 
techniques used, incomplete specifica
tions, and the like. 

The analysis also serves to avoid the 
creation of redundant tests because the 
information about when a given func
tion is tested emerges in a graphic form 
which makes it easier to identify dupli
cations. Further, the need to classify 
and synthesize information before en
tering it into the table imposes the use 
of operative limits to express condi
tions and values. Such expression 
serves to ensure that representative 
cases are tested, and not simply a 
number of repetitions of a logically 
single case. 

To see how this works in practice, 
consider the analysis of the checking 
account billing module, CC, that 
served in Table 1. The combinations 
analysis table for the module might 
appear in part as shown in Table 2. As 
can be seen from an examination of 

Interface/Functions/Input 
Conditions/Etc. 1 2 3 4 

Type Code 1 Y N N N 
Type Code 2 Y N N 
Type Code 3 Y N 

Get CC X 
Get MS X 
Get IB X 
Get EX X 
Get PR 
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the combinations represented in Table 
2, no test is made of the "transactions 
present, balance positive, and greater 
than minimum" case. There is no need 
for a separate test for this case. We 
have "yes" and "no" conditions for all 
of the variables shown, and at least one 
test of each of the test units. 

A complex program. may require 
more than one combinations table to 
determine valid program paths. In such 
cases, tables are divided logically at 
some clean processing breakpoint: pri
or to printing, etc. At integration test
ing time and product test time a num
ber of tables is required to complete 
combinations analysis. An example of 
how integration test combinations 
might appear is shown in Table 3. 

At integration testing time, condi
tions are expressed in terms of their 
interface representation. What is being 
tested is precisely interface compatibil
ity. This gives rise to several levels of 
tables. Another combinations level 
would be needed to show the relation
ship between the finding of an error in 
one of the processing modules and the 
call to EX, for example. These analyses 
should proceed in parallel with pro
gramming, and be corrected and 
checked using the unit test documenta
tion. Then integration tests should be 

Combinations 
6 7 8 9 10 n 

Table 3. Once the combinations of partial paths have been tested to prove the 
operation of individual units, another combinations analysis is performed to test 
interfaces between units. 
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run as soon as the interacting modules 
are ready. 

Subsystem testing, that is, the test of 
interactions among three modules or 
so, should be carried out thoroughly 
before subsequent modules are added 
to create a full system. In this sense, 
integration testing is best done in a top 
down manner, where feasible, to per
mit the economical use of time spent in 
running increasingly complex systems. 
It should also be remembered that 
thorough testing at unit test time 
should reduce the time needed to carry 
out integration testing and permit true 
integration-oriented test efforts. Too 
often, integration testing is a kind of 
super expensive debugging of units. 

4. Then the test plan 
Creating all possible valid combi

nation of sequences, or paths, in the 
software under test is not the end of 
test design. Individual combinations 
sometimes require corresponding dis
tinct test cases. This latter situation 
may occur, for example, in developing 
unit test combinations for full module 
testing of a relatively simple program 
for which all combinations can' be rep
resented in a single table. However, it 
is the exception rather than the rule. 

Nonetheless, a final step is needed, 
even when the rare instance of number 
of combinations being equal to num
ber of tests occurs. This final step is the 
preparation of a detailed test plan, 
showing individual test cases and what 
they test, with reference to the combi
nations previously identified. Normal
ly, a distinct test case will be made up 
of a number of different test combina
tions. Following the progressive char
acter of structured testing as a method
ology, test design builds upon what has 
gone before. Test design relates combi
nations tested on one hand, to distinct 
test cases that must be run, on the 
other, to give thorough coverage. 

As has been said, this relationship 
should be shown explicitly even for 
those cases in which combinations are 
not further combinable to form test 
runs. The reason for this latter require
ment, in addition to the documenta
tion of the test effort that is provided, 
is that the preparation of a test plan 
aids in optimizing test effort. 

A number of c.ombinations will in
variably be "failures," combinations 
that are intended to give rise to the 
detection and indication of some error. 
Such combinations can generally be 
tested using related test cases which are 
designed to go on to perform the func
tioning that was erroneously specified 
in the "failure" case. Thus, a certain 
number of test cases may normally be 
made to serve as "successes" and "fail
ures" by the change of a parameter, 
input value, etc. These cases are easily 
identifiable in the test plan document. 
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Combinations of combinations can 
also be analyzed from the test plan to 
ensure that all test requirements identi
fied in the analysis steps have been 
covered in test design, and without 
repetition. In addition to the informa
tion about what is tested, it is recom
mended that the test plan show briefly 
what was expected, and allow for indi
cating what took place. 

Table 4 illustrates the test plan for
mat and how it might look in part for 
the billing system that has served in 
prior examples. 

Structured test documentation can 
serve to optimize· testing at all levels. 
The methodology is designed to pro
vide a systematic means of identifying 
total test requirements at each level 
and of planning efforts to economically 
achieve complete coverage. The pro
ponents of the methodology, having 
been around a while in dp,don't expect 
that there will always be sufficient time 
to permit thorough testing. For this 
reason, the nested or progressive char
acter of testing is emphasized to point 
up how integration testing can concen
trate on what is seen to be missing at 
unit test time, and product test can 
make up for cases overlooked at inte
gration testing time. This approach is 
suggested as a means of reducing risk 
in cases in which time is short. It is not 
advised as common practice. 

5. And the test. cases 
Once the test plan has been com

pleted and any desired priorities as
signed, test cases must be created ac
cording to the standard procedures and 
specifications used in any given instal
lation. A test plan, as Table 4 shows, 
provides basic specifications for dis
tinct test cases that must be run to 
ensure total testing. Each combination 
shown in the test plan is correlated, 
through analysis tables, with some par
ticular configuration of input, condi
tions, etc. that cause it to be activated. 

A given test, then, must treat the 
input or conditions required to force 
the combinations that compose it to 
operate. Test descriptions or specifica-

tions must, therefore, describe the par
ticular set of input records, values, etc. 
that will be needed for each test, and 
the expected results. 

Where support software permits, the 
specifications for test cases should in
clude the use of control traces to show 
passage of control from one test unit to 
another as a final check of the coverage 
of all possible paths in the testing 
effort. 

Is it expensive? 
Emphasis on total definition of test 

requirements and on exhaustive testing 
may give a false impression of the costs 
of structured testing. High costs are 
avoided by the exploitation of ordinary 
software development tasks and the in
formation they generate to serve in test 
definition and design. 

Testing is integrated into the devel
opment activity and the results of one 
test level are used to aid in designing 
tests at the next. More significantly, 
thorough unit test provides a level of 
confidence in the behavior of program 
modules that permits integration to be 
carried out as a true interface compat
ibility check, not as a second phase of 
debugging. 

The result is that integration testing 
can be carried out in a shorter time. 
The analysis of interfaces as shown on 
unit test documentation permits detec
tion of incompatibilities during inter
face test design, prior to running possi
bly costly tests. 

The same effect of reducing effort is 
felt at product test time when struc
tured testing is used. The all too fre
quent case in which costly full system 
tests are mounted only to serve as ve
hicles for debugging units or checking 
interfaces is avoided. Product test 
builds on the foundation of thoroughly 
checked unit behavior and interface 
compatibility. It thus serves its proper 
function: checking system perfor
mance in applications contexts. 

The possibilities for overlapping in
tegration testing with unit test and the 
reduction in time for integration and 
product test more than compensate for 
any increase in the programming/ unit 
test phase that may arise from intro
ducing structured testing. An increase 

Test 
10 

Combinations 
Tested Expected Results Outcome Comments 

Used to 
give a 
unique 
identifier. 

Example: 
1 

Used to list 
the combina
tions that 
enter into 
a given test. 

ES/4, CC/3, 
EX2 

Used for a brief 
description of 
expected results. 

Type Code 
Error 

Filled in 
after test
ing to in
dicate 
success, 
failure, 
partial 
success, 
etc. 

May be used 
to relate 
"failure" 
tests to 
correspond
ing success
fulones, 
to assign 
priorities, 
to note 
reruns, etc. 

Same as Test 
6, with 
Code Change 

Table 4. The final test plan is not developed until late in the software production 
sequence, and at that time it falls out of other documents constructed along the way. 
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in time spent on programming and unit 
test using structured testing should not 
be regarded as a foregone conclusion, 
except in those cases in which the 
comparison is between that and virtu
ally no unit test at all. Also, the optimi
zation step in structured testing aids in 
eliminating redundant tests at all levels 
and the nested or progressive character 
of development of full coverage serve 
to reduce overall test costs. 

A final cost factor in software devel
opment is maintenance. One of the 
contributing factors to high mainte
nance costs is lack of documentation 
of system structure, behavior, and test 
requirements. Test plans for all three 
test stages prepared according to struc
tured testing formats provide invalu
able aids for maintenance personnel 
and can be expected to permit them to 
perform their tasks successfully in less 
time than is customarily required. 

The present formulation of struc
tured unit testing, a result of a matura
tion process in applications of software 
development, served as part of a total 
test effort for typical dp applications. 
Experience with its use showed that 
documentation and test design imposed 
by the method were absorbed into rea
sonable testing time frames. However, 
the end result of the testing effort, espe
cially at unit test time, was found to be 
a better tested and demonstrably more 
reliable end product than had been the 
norm. * 

Ms. Walsh has been a dp consul
tant since 1955, when she became 
a charter member of Computer Us
age Corp. In 1965 she joined Ad
vanced Computer Techniques, an 
international dp consulting firm, 
and took over responsibility for 
teams working in France and Italy. 
Leaving that firm in 1973, she be
came an independent, and now 
works out of Rome. Her fields of 
expertise span compiler design, 
computer center management, per
sonnel selection, software quality 
control, and documentation design·. 

She has authored a book on pro
gramming ("Programming the IBM 
360," Wiley, 1965), another on 
documentation ("A Guide to Soft
ware Documentation," McGraw
Hill, 1969), and has taught gradu
ate courses at the Bernard Baruch 
School of Business Administration 
in New York City. 
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What can one HP 3000 
say to another? 

Plenty! 
With Distributed System/3000 
(DS/3000), it is now possible for 
one Hewlett-Packard 3000 Series II 
to communicate with others. A 
group of HP 3000 systems can now 
pool and share their resources and 
data. Plus, a user on one system 
has access to the capabilities of all 
... no matter where the computers 
are located. In DS/3000, a remote 
HP 3000 can be just across the 
room from your local HP 3000, or 
as far away as standard data com
munications facilities can reach -
across town; across country; across 
the world. And all this with no 
significant increase in complexity 
for the user. 

Using a DS/3000 network is 
straightforward and simple. Pro
gramming in a DS/3000 environ
ment is just like programming a 
local HP 3000. Interactive users and 
applications programmers do not 
need to learn new communications 
commands or do special func-
tion programming. To access a 
remote HP 3000, the interactive 
user need only add the word 
"REMOTE" to each command to 
indicate the system he or she 
wishes to use. DS/3000 is inte
grated into MPE II - the HP 3000's 
innovative Multi-Programming 
Executive operating system that 
provides for multiple interactive 
and concurrent batch operations. 
With this approach, the same 
powerful MPE II facilities used for 
local sessions are also available 
on a remote HP 3000. 

2 

If you can type the 
word "REMOTE:' you 
can use DS/3000 

Start a local session 
To gain "virtual terminal" access to 
remote systems, log-on to your local 
system in the normal manner. Enter 
the HELLO command. 

Open a communications line 
Use the operating system command, 
DSLINE, to establish a link with 
one or more remote HP 3000 sys
tems (either hard-wired coaxial, or 
public telephone with modems). 

Go remote 
By using the same HELLO com
mand as before, but by adding the 
word REMOTE, you start your 
interactive session on a remote 
HP 3000. Now, all the powerful 
MPE II commands are available for 
you on both the local and the remote 
HP 3000 Series II. Your terminal 
conveniently serves as "virtual 
terminal" for both. 

MPE II also brings an account
ing structure and file security that 
provide protection against un
authorized use of local or remote 
HP 3000 systems and their data 
files. 

DS/3000 networks strategi
cally disperse computing power 
wherever day-to-day work is being 
done. They implement in hard
ware and software the organiza
tionalcommunication lines that 

IHELLO MIKE.DCA 
SESSION NUMBER = #S91 
TUE, MAY 31, 1977, ",,.49 AM 
HP32002B.00.35 

WELCOME TO MANAGEMENT SYSTEM 

******** ************ ******** 

IDSLINE PR2 
DS LI NE NUMBE R = #L3 

IREMOTE HELLO MIKE.DCA 
SESSION NUMBER = #S150 
TUE, MAY 31, 1977, 10149 AM 
HP32002A.01.H+ 

flELCOME THIS IS PR2 
********************:1< 

'User input 

already exist among the people of 
a company. The result is computer 
processing and data communica
tion mapped onto existing 
company structures, with a lot of 
timely and accurate information 
flowing back and forth. 

DS/3000 software costs $9,000* 
for each HP 3000 in the network. 
System prices start at $110,000:" 
For further information check A 
on reply card. 

Hewlett-Packard 



Layered 
implementation 
Computer users want high level 
network capabilities that do not 
require specially trained profes
sionals in data communications. A 
logical way to accomplish this is to 
integrate data communications 
into the operating system and pro
vide transparent access to remote 
processing and remote facilities. 
Complex requirements of the data 
communications environment, 
such as modem and line control, 
error checking, and recovery, should 
be handled by vendor hardware 
and software and should be in
visible to network users. 

This principle guided the archi
tectural design of DS/3000. 
DS/3000 software is organized 
into structural layers so as to sepa
rate matters of routine from mat
ters of user concern. HP software 
and hardware automatically 
handles the first three layers. 

Accommodate new technology 
Technology in communications is 
rapidly changing. HP is committed 
to bringing these advances to 
customers. A layered approach 
facilitates this. Each layer to a 
large extent functions independ
ently. HP can make network en
hancements to DS/3000, for 
example, a new line protocol, by 
providing a new software/hard
ware update to one layer. This 
change does not affect either the 
structure or the usage of DS/3000. 
HP can move with industry tech
nology. The customer simply 

Hardware electrical interface 

The layers 
The first layer, the electrical inter
face to external modems, meets 
EIA RS-232C and CCITT stan
dards. Systems can be linked over 
common carrier facilities at speeds 
up to 9600 bits per second or over 
hardwired lines (coaxial cables) at 
line speeds up to 2.5 million bits 
per second. 

The next layer is concerned with 
link protocol in a point-to-point 
configuration. It concurrently multi
leaves data bi-directionally over 
half or full duplex common carrier 
facilities using IBM-compatible 
Binary Synchronous Communica
tions (BSC) protocol. 

The third layer automatically 
handles conventions of message 
formatting and manages the flow 
of messages between systems. 
Here HP designed its own stan
dard format. 

The top layer is the most excit
ing, for it represents the set of full, 
high-level system services available 
to the user on DS/3000. 

purchases a software upgrade or 
new hardware interface. Applica
tions and programs need not be 
changed. With DS/3000, users 
have today's and tomorrow's 
communications. 
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Interact Locally 
and Remotely 
The remote com
mand processing 

capabilities of 
DS/3000 make it 

easy for interactive users of a local 
HP 3000 to utilize that same set of 
capabilities on a remote HP 3000. 
The local terminal becomes a 
"virtual terminal"; with it the user 
has full use of a remote system as if 
it were local. That includes all 
MPE II cOrIunands, language and 
utility subsystems, and remote user 
applications programs. 

Share A Resource 
MPE II treats all 
devices as files. 
With DS/3ooo, 

you have full 
remote file access 

to all devices and data files on 
another HP 3000 (after validating 
your authorization, of course). 
Smaller HP 3000 sites in a network 
can share the processing power of a 
larger HP 3000 using its software 
subsystems or a variety of periph
eral devices. Simply expand the 
MPE II FILE command to identify 
the remote system. No application 
reprogramming is required. 

Communicate 
Program to 
Program 
With DS/3OO0 

separate appli
cations programs 

running in separate systems can 
directly and efficiently exchange 
data and control information with 
one another, thanks to a set of nine 
new easy-to-use program callable 
procedures. Program to program 
communications facilities also allow 
one user program to initiate or termi
nate programs on remote systems. 

*u. S. domestic prices only 
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It's 2~ Th~in San Francisco, 
5 pm ursday-in New York, and 
8 am Friday in Tokyo \ 
Glimpses of an HP distributed system 

Sales Office 
Tokyo 

On a daily basis, the field 
transmits customer orders to 
the San Francisco factory and 
New York warehouse. In return, 
latest factory order status infor
mation is updated to sales 
office's files so customer credit 
checks and factory acknowledg
ments can be made on-line. 

HP3000 
Service/Parts Warehouse 
New York : \ 

: ",C\().\ 
The warehouse validates .' ~~ 
Tokyo's orders against on-hand l.ol(\~\)\V 
quantities and generates \{\W\.(U ..... ' 
shipment documents while . 
updating inventory status. 
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HP3000 
Financial Control 
San Francisco 

The latest master production 
schedule is used to generate 
the company's next period's 
financial plan. 

Product costing results are 
reviewed to evaluate latest 
engineering data control 
changes. ~ 

~~~ 
Order Administration 
San Francisco 

The factory allocates master 
production schedules to customer 
orders and transmits updated 
information to sales offices. For 
example, Tokyo's customer ship 
dates are acknowledged. While 
monitoring order statistics, the 
master production schedule is 
prepared using forecasting 
information and current 
backlog data. 

HP3000 
Engineering/Manufacturing 
San Francisco 

Prior to exploding the master 
production schedule, the 
engineering staff makes changes 
on the engineering data control 
system. 

Hewlett-Packard 



HPterminals overcome 
the language barrier 

Being an international company 
involves more than maintaining 
overseas operations. It means 
being sensitive to language, 
cultural, and social differences. 

The sophisticated HP 2640 
series terminals respond to one of 
those differences -language. 

Functional modularity 
To simplify implementing new 
languages, HP localized all the lan
guage capabilities on just two char
acter set modules. These modules 
provide all the capability to use con
currently a combination of four sets 
-128 characters each. Characters 
from bilingual sets can even be 
displayed adjacent to each other. 

Hardware modularity 
A single bus is common to all logic 
modules. Therefore, any module, 
including those that control the 
character sets, can plug into any slot 
in the bus. Any combination of 
enhancements (more display mem
ory, cartridge tape units, printer 
capability, or data communica
tions) can be added by simply plug
ging in the appropriate logic module. 
For easy repair, just open the 
terminal, pop out the board, and 
pop in a new one. 

Microprocessor control 
All 2640 operations, for example, 
memory allocation and data com
munications, are microprocessor
controlled. 

This microprocessor also 
controls the keyboard. Key func
tions are independent of their 
respective position on the key
board. With this approach, . 

engineers can easily accommodate 
not only the unique character 
sets of different languages, but 
also preferred keyboard layouts. 

New Arabic terminal 
. A new terminal, the 2645R, dis
plays both Arabic and Roman 
characters. Special design con
siderations were encountered in 
implementing the Arabic lan
guage. First, the characters had to 
be aesthetically pleasing, readable, 

• L. r a I. tilL 'I .. , , . 

and correctly drawn to capture the 
script-like Arabic style. A character 
set allowing for horizontally con
tinuous characters was designed. 

Also, since Arabic reads right-to~ 
left, while the Roman language 
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reads left -to-right, the terminal 
required a special selector switch 
to provide both capabilities. 

For more details on the 2640 
series international terminals, 
check B on your reply card. 
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Small and powerful 

A life-size section of an intricate, computer 
drawn plot used in the design process of 
Hewlett-Packard's new CMOS/50S single 
chip 16-bit Micro-CPu. 

TheXYZs 
of plotters 
We needed a plotting system for our 
Large-Scale Integration design facil
ities in Cupertino, California. Our 
choice: Gerber Scientific Instru
ments' Superplotter, driven by their 
choice, an HP 21MX computer. 

This computer-controlled plotter 
draws the line on expensive hand 
artwork. It offers design engineers 
the benefits of computerized plot
ting: flexibility, accuracy, economy, 
easy interface, and quick turn
around. The heart of the Super
plotter, the HP 21MX coordinates 
and optimizes the plotter's perform
ance to achieve dramatic 0.004 
inch accuracy, 42 inch-per-second 
speed, and 2.8G acceleration. 

Automatic drafting machine 
throughput for most drawings is 
primarily a result of such high 
acceleration and speed. 

6 

• 
Actualsize of HP's Micro- CPU Chip. 
To ensure exactness of detail, 
one-ninth of this surface is plotted 
on a 2Y2 foot square. 

Precision 
in miniature 
In sophisticated integrated chip 
design, precise measurement and 
fast throughput are critical for pro
ducing mask level artwork. 

In our LSI lab, a technician uses 
a computerized digitizer to produce 
artwork for the masks of a new 
chip. Masks are glass plates, each 
containing the details of one of the 
chip's eight thin layers. 

The technician then loads data 
corresponding to that particular 
drawing into the plotter system. 
Each line is plotted in one of four 
colors, depending on the material 
shown. 

The finished plot is compared 
to the hand drawing to verify accu
racy; then it's on to manufacturing. 

An enlarged photograph of the MC 2 Chip. 

Hewlett ·Packard's 
MC2 chip 
HP's Micro CPU Chip (MC2) is 
based on silicon-on-sapphire tech
nology with complementary metal
oxide-semiconductor processing 
(CMOS/SOS). 

With SOS technology, new 
designs are possible, with far more 
favorable trade-offs between high 
speed and low power consumption. 

SOS provides superior dielectric 
isolation, thus circuit elements can 
be very closely spaced. In only a 
34mm2 area, MC2 is a complete 
16-bit parallel microprocessor that 
contains 10,000 transistors. 

The MC2 executes 34 classes of 
16-bit instructions and is capable 
of performing a full register-to
register addition in 875 nano
seconds. Power consumption is 
typically 350 milliwatts. 
Check C on the reply card for more 
information on CMOS/SOS. 

Hewlett-Packard 



TheHP9896 
computational 
system _ 
With the HP 9896, small busi
nesses and first-time computer 
users have general computational 
power right at hand, and in their 
control. Easy to program in BASIC~ 
the HP 9896 has extensive editing 
capabilities, and programs can be 
custom tailored to commercial 
uses: finance, manufacturing, 
distribution, and sales. 

Scientific and engineering 
applications 
The HP 9896 is also a powerful 
resource for scientific and engineer
ing applications that require analy
sis and manipulation of technical 
data in medium-size data bases. 

For more advanced applications, 
the HP 9896 system includes 
peripheral options - a high-speed 
(200/1pm) printer and a matrix 
plotter, for example. You can also 
expand the memory in increments 
of 8k bytes up to 32k bytes. 

Double density discs 
To put more data on-line, HP 

innovated flexible discs with twice 

Styled for today's 
office environment, the 
HP 9896 has ample 
work surfaces. 

the density of previous industry 
standards. Each holds nearly 
500,000 bytes of information, and 
as many as four flexible discs can 
be supported by a system at once, 
for a total on-line capacity of almost 
two million bytes. 

Print typewriter quality 
reports on standard or 
custom-designed forms. 

Store data on 
convenient and inexpensive 
flexible disc memories. 

The flip of a single 
power switch activates 
the completely integrated 
HP 9896 desk top computer. 

Enter a BASIC program 
on the keyboard of 
the high-performance 
desk-top computer. 

Full price for the HP 9896 
system hardware is $18,700~ HP 
has an OEM quantity discount 
schedule. If you wish further infor
mation on the HP 9896, indicate D 
on the reply card. 

*u. S. domestic prices only 

Automate financial accounting 
in as few as five days~·t 
The HP 9896's new business infor
mation management system helps 
companies with annual sales of 
$250,000 to $10,000,000 establish 
their own EDP facility. FICS 
(Financial Information Control 
Software) is a complete package of 
programs to handle general ledger, 
payables, receivables, payroll, and 
inventory. Further, HP has an 
innovative five-day conversion plan 
that enables qualified* customers 
to switch over quickly from their 
manual or ledger card systems. 

For larger businesses, the HP 
9896 system can also handle 
selected tasks in such areas as pro-

duction control, financial analysis, 
forecasting, and personnel records 
management. 

The Hewlett-Packard customer 
is assured of a single responsible 
source. The completely integrated 
hardware and software package
the HP 9896 and FICS-costs 
$21,700* and includes installation, 
conversion, and training. The total 
system leases for approximately 
$500/month including mainte
nance. To learn more about this 
advance, indicate E on the reply 
card .. 

*Offer available in the U. S. only; contact 
your local sales office for more details. 
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New& 
Noteworthy 
Incremental growth: two Hewlett-Packard products help you grow Ubyte by byte!' 

Upward compattble 
RTE-M 
RTE-M is Hewlett-Packard's 
newest Real-Time Executive oper
ating system for HP 1000 systems 
and 21MX family computers. 
Memory~based rather than disc
based, RTE-M is suited for dedi
cated applications that require fast 
response time in collecting and 
controlling data. Minicartridges or 
flexible discs may be used for pro
gram and data storage. 

Versatile RTE-M is upward 
compatible with HP's broad family 
of larger disc-based systems - RTE 
II and RTE III. HP lets you choose 
the system that's right for your 
present application; and you can 
expand without high conversion 
costs or retraining. . 

RTE-M is available in three 
modular versions - MI, MIl, and 
MIll - depending on your require
ments and hardware resources. 
RTE-M software is priced at 
$1750:: Check F on the reply 
card for details about RTE-M and 
RTEII/ill. 

DISCoveries 
What can be stored on fewer than 
100 megabytes of disc memory? 
a) The Encyclopedia Britannica 
from Aardvark to Mustard 
b) Enough typed characters to span 

Guess again. The correct answer 
is A, B, and C. Two 50 megabyte 
discs offer more memory than you 
may realize. 

Let's visit the company men
tioned in "C:' Surprisingly, 100 
megabytes-the equivalent of two 
formatted HP 7920 discs-can 
store much more than the materials 
control and accounting data bases. 
There's also system software, appli
cations programs, and plenty of 
room for growth. 

Look at some of the data 
processed during a typical month: 

1200 checks written in 
accounts payable; 

117. 000 material 
~ , vouchers and 

4000 labor vouchers pro
cessed in cost accounting; 

1500 purchase 
orders and 

"'1l00 ~ork orders processed 
I ~ ill manufactunng; 

the Golden Gate Bridge 25 times 1---.1', . ......"." 

c) Materials control and 
accounting operations of a firm 
with over 400 employees, 
52 products, and annual 
shipments totaling $42 million. 
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not to mention daily status reports 
on inventory levels, backorders, 
and product activity for 

5000 different parts. 
Remember ... all these 

data, and more, stream from fewer 
than 100 megabytes. 

This company's disc storage is part 
of an HP 3000 computer system 
which utilizes the IMAGE data 
base management package. The 
HP 7920's function as integral 
parts of a totally on-line, integrated 
system, for a current and close-at
hand data base. Six more HP 
7920's - another 300 megabytes
can be added to the original micro
processor-based controller for a 
total of 400 megabytes. 

The HP 7920 add-on multi
spindle version is $14,000, or two 
for $26,000:: Check G on your 
reply card for details. 

*u. S. domestic prices only 

Computer Advances, written to 
inform professionals of the 
latest technical contributions 
from Hewlett-Packard's 
engineering labs, appears 
regularly as a compilation of 
product and customer 
innovations. 

You are invited to receive 
issues at your place of residence 
or business. Write Computer 
Advances, Editor, Hewlett
Packard, 11000 Wolfe Rd., 
Cupertino CA 95041. 
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Congress Has a Business Side 
Triennial Meeting 
Adds Practicality to 
Sessions on Theory 

IFIP Congress 77, the triennial meeting 
of the International Federation oflnfor
mati on Processing, returns to North 
American shores inToronto next August 
8 to 12 after an absence of 12 years. (In 
1965, the American Federation of Infor
mation Processing Societies dropped its 
Spring Joint Computer Conference to 
host the congress in New York.) While, 
as always, the program contains a 
speakers list of "who's who" in interna
tional computer science, the 1977 con
gress signals a growing change in tradi
tion from purely academic subjects to 
those dealing with the business side of 
computing. 

Long known as a meeting exclusively 
"of, by, and for international academia," 
this one offers a well-balanced set of 
sessions that may attract the people who 
toil in computer rooms and manage in
formation systems for business and in
dustry. Program chairman Prof. W.M. 
Turski of Poland said the emphasis is 
on practicality and applications. "Even 
in 'Theoretical Foundations of Informa
tion Processing,' we prominently asked 
the contributors to address themselves 
to such problems of extreme practical 
significance as program verification, 
programming methodology, and data 
bases." The thirty panel sessions-more 
than ever before-should assure lively 
debate throughout the five-day Con
gress. 

Perhaps that practical emphasis on 
"theoretical foundations" isn't enough 
to drag an information manager out of 
his office, but there are more than 30 
sessions on business and administration 
that are. (That's 30 out of 97 sessions, 
an impressive share.) Numerous papers 
and panels will be presented on such 
topics as the impact of information sys
tems on organizational structures, on the 
"management of change," and on pro
ductivity. Senior managers from major 
corporations will discuss their own ex
periences in these areas. 

Ford's Roark on change 
For example, Mayford Roark, Ford 

Motor executive; will discuss a "Suc
cessful Approach to the Management of 
Change," and also appear in a panel 
on the topic. Xerox executive Paul 
Strassmann will chair a symposium on 
"Organizational Productivity: The Role 
of Information Technology" and partic
ipate in another on "Interactive Ap-
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TORONTO skyline includes two IFIP host hotels: Harbour Castle on extreme right where 
Medinfo is being held and Royal York in center background where Congress is held. 

pro aches to Corporate Planning and 
Control." Michael Samek of Celanese 
will head a symposium on "Programs 
of Data Management and Teleprocess
ing in Larger Organizations." An over
view of the impact of systems on organi
zational thinking will be presented by 
Dr. R.I. Tricker of the U.K.'s Oxford 
Centre for Management Studies, which 
has been working with executives in this 
area for several years. There will also 
be numerous sessions on data base man
agement, distributed processing, tele
communications, and programming 
aimed directly at the managers. 

The man responsible for gathering to
gether multinational executives and 
computer professionals for this segment 
is Paul Dixon, director of information 
systems for Massey-Ferguson in Toron
to and the chairman of the lAG, the busi
ness data processing arm of IFIP. Dixon 
is trying to make both the lAG and the 
IFIP Congress an "international forum 
for user management." 

The goal is to organize and educate 
this segment of the community to as
sume their proper place and responsi
bility as part of top management. "The 
moment one hears a director of man
agement information systems talking 
about 'serving top management,' he 
should be fired," says Dixon. "He is top. 
management," and should be taking re
sponsibility for his part in the change 
that is occurring in his organization "be
cause of information systems." 

The responsibility of the computer 
technologist and manager in society is 
another topic to which IFIP has accord-

ed more importance than ever before. 
At the last congress in Stockholm in 
1974, there was a lone session on this, 
chaired by Dr. C.C. Gottlieb of the 
Univ. of Toronto. This year Dr. Gottlieb 
and the IFIP committee on social impli
cations have put together five panel ses
sions covering computing's impact on 
employment, job content and satisfac
tion, privacy, and leisure. The fifth will 
cover social accountability of comput
ing. 

The "Social Accountability of Com
puting" panel will be led by Dr. Robert 
Kling, of the Univ. of California at Ir
vine, and IFIP is looking for strong de
bate on his "go slow" views on major 
trends such as electronic funds transfer. 

Lots of theory 
Naturally, in addition to management 

and social implications, IFIP Congress 77 
will emphasize its traditional areas, such 
as theoretical foundations of informa
tion processing, hardware and software 
technological development, education, 
and applications in science and engi
neering. But two new major areas have 
been added: computer networks and 
computer-aided design. The sessions on 
these topics are examples of Turski's 
goal of practicality and application. 
Packet switching pioneers Larry Rob
erts of Telenet, Louis Pouzin of IRIA in 
France, and Paul Baran of Cabledata 
will discuss the issues and future poten
tial of such networks. C.I. McGibbon 
and H. Gibbs of Canada will talk about 
"Datapack: Start-up of a Public Packet 
Switched Network." 
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CONGRESS 

The USSR on CAD 
Sessions on computer-aided design 

include an overview of computer-aided 
circuit design by Prof. M.A. Gavrilov of 
the USSR Institute of Problems of Con
trol. Another expert, Prof. N. N egro
ponte of MIT will talk on "Being Crea
tive in CAD"; and Dr. 1. Hatvany of the 
Hungarian Academy of Sciences will 
cover "Trends and Developments in 
CAD." 

As is obvious, the Congress is well
stocked with international stars in all 
major computing fields. Dr. Andrei Er
shov, internationally acclaimed Soviet 
computer scientist; will present a paper 
at the programming languages session 
and appear in a panel on natural lan
guages. Dr. Fred Brooks, Univ. of North 
Carolina, promises an interesting dis
cussion on the "Computer as Tool
smith." Computer pioneer Prof. M.V. 
Wilkes of the Univ. of Cambridge, 
U.K., will go "Beyond Today's Com
puters" with prognostications on the fu
ture of such developments as distributed 
processing. 

Parallel sessions 
There is no question that the atten

dee wishing a full education in anyone 
of the topic areas-from research and 
study, to implementation, to manage
ment, to social impacts-will receive it 
at this congress. The problem will be to 
cope with the rich offerings: 142 papers 
and 30 panels presented in sessions that 
will run five at a time. 

But papers and panels are not all IFIP 

offers. While not as much an exhibitor's 
show as the National Computer Confer-

Medical Talks Share 
Spotlight at IFIP 
While dozens of IFIP Congress sessions 
go on at the Royal York Hotel, and ex
hibits are displayed at the Sheraton 
Center, another major conference will 
be held concurrently at the Harbour 
Castle Hotel. This is the Second World 
Conference on Medical Informatics, 
MEDINFO 77. The program committee, 
led by Prof. W. Schneider, Uppsala 
Univ., Sweden, will present sessions on: 
management, clinical medicine, public 
health, theoretical aspects, services and 
special care, education, and other topics. 
Clearly in keeping with the week's em
phasis on practicality and social respon
sibility, MEDINFO'S program appears 
well-balanced. 

Coverage will range from theory and 
research, such as the "Theory of Medi
cal Decision Processes," to "Financial 
Management Systems," to "Social, 
Legal, and Political Aspects of Data 
Protection." '* 
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ence, the Hannover Fair in Germany, 
or SICOB in France, IFIP Congress 77 will 
have nearly 100 exhibitors, including 
the likes of IBM, Honeywell, Univac, and 
a host of peripheral, terminal, and soft
ware firms. 

Toronto will offer cruises, wine and 
cheese socials, banquets, picnics, recep-

tions, and dances. And for the chess 
buff, there will be the 1977 World Com
puter Chess Championships, pitting de
fending world champion "Kaissa," de
veloped at the Institute of Control 
Science in Moscow, against a field of 
II. Your move ... to Toronto, the "Peo
ple City." -Angeline Pantages 

SOME IFIP HEADLINERS 

RICHARD I. TANAKA
President of IFIP 

R.1. TRICKER-Oxford 
Center for Management 
Studies 

M.A. GAVRILOV-USSR 
Institute of Problems of 
Control 

P.J. DIXON-Massey 
Ferguson, Ltd. 

LARRY G. ROBERTS
Telenet Communications 

J. HATVANY -Hungarian 
Academy of Sciences 

MAYFORD ROARK-Ford 
Motor Co. 

LOUIS POUZIN-IRIA in 
France 

M.V. WILKES-Univ. of 
Cambridge 
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The voice of experience 
in audio response . . 
terminals and modems. 

Now hear this. 

Audioport 160~ 
The portable 
alphanumeric 
audio terminal 
with built-in 
speakers. 

Audioport 0121016. 
New models, 
perfect for field 
data entry. 

Transcom is the single source for a full line of 
audio terminals and modem·s. Transcom products 
enjoy wide acceptance after a decade in this 
still-new field. For order or data entry: from auto 
and tractor parts distributors, from beverage, 
food and drug distributors. 
For inquiry/response: from banks, transportation 

and insurance companies. 

Audioport 116. 
The portable 
numeric terminal 
with built-in 
speaker. 

Audioport 400. 
Multiple modem 
pack holds up to 12 
modems in the space 
of a single 403 E or 
two 401 J modems. 
Low cost Audioport 
400 pays out against 
telephone company 
rental in 12-18 
months. It's the 
space-saving, cost
saving interface for 
Transcom terminals, 
push-button phones 
and other portable 
pads. 

Names on request. Customers will tell you our 
. product support measures right up to the 
products. 
Write or call Transcom, a Subsidiary of Hi-G, 

Incorporated, 580 Spring Street, H • 
Windsor Locks, 2t 
Connecticut 06096 TRANSCOM 
(203) 623-2481. A Subsidiary of Hi-G, Inc. 

CIRCLE 21 ON READER CARD 



Conferences 

The Big "D" Delivers 
Nee exhibitors were more than happy; session room crowds were a problem; 
personal computing fair was an unknown but powerful factor; next year looks 
good already, the show was sold out in this year's second day. 

A violent thunderstorm that heralded 
the arrival in Dallas last month of the 
National Computer Conference was 
somewhat prophetic. 

Its activity was'matched by the con
ference itself as was the surprise of con
ferees caught in it. Not even the most 
optimistic organizers of the sponsoring 
American Federation of Information 
Processing Societies (AFIPS) expected 
the Dallas event to out-pull last year's 
conference in New York City and to set 
a new attendance record, but - at 
35,601 "Compared to 35,085, it did. 

At a press briefing on the show's third 
day, a jubilant conference chairman, Dr. 
Portia Isaacson, announced that the 
conference committee's projected at
tendance figure of 25,000 had been 
reached by the close of the second day. 

How much the NCC'S first Personal 
Computing Fair contributed to the 
record turnout will never be clear. 

1-32 

AFIPS included the Fair in a check list 
it presented attendees asking their inter
ests, but there is no way to determine 
if this was an exclusive interest and the 
factor that drew them to the conference. 

Dr. Isaacson said no local promotion 
was done to attract visitors from Dallas 
and surrounding areas and that no spe
cial rates were offered. Nevertheless, 
computer hobbyists have an unusually 
active grapevine, and one member of 
the NCC volunteer committee on atten
dance said before the show that "the 
Personal Computing Fair is Portia's ace 
up her sleeve to generate a respectable 
turnout. They'll be coming in by bus
loads," he predicted. 

From Oklahoma City 
Indeed, the committee did arrange 

busing from several areas. Three bus
loads from Oklahoma City alone ar
rived on the third day. Whether all those 

bused were computer hobbyists was un
clear. 

Dr. Isaacson, herself a computer hob
byist and the owner, with her husband, 
of Dallas' first personal computing 
store, said that future NCC'S might be 
opened to the public. 

While pleasing to AFIPS, the crowds 
brought with them the usual problems 
with hotel accommodations. The Hilton 
Hotel was reported overbooked by 300 
rooms. Some attributed this to a discon
tented manager who deliberately over
booked prior to quitting. The Computer 
and Communications Industry Assn. 
(CCIA) lost a block of 40 rooms as a result. 

One session speaker, given his choice 
of sitting or standing for his talk, chose 
standing because, "I arrived late without 
a reservation and ended up sleeping on 
a cot in a conference room at the Baker 
Hotel. If I sat, I might fall asleep." 

Session seating also was a problem. 
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AFIPS assigned a room with a capacity 
of 75 persons to a session of headliners 
that drew 500 persons. 

Such incidents of poor planning and 
a huge and confusing convention center, 
drew a lot of grumbles from persons 
attending the conference program. In 
contrast, a speech by A. Douglas Murch, 
senior v.p., Prudential Insurance Co. of 
America, drew fewer than 75 persons to 
a theater that accommodated almost 
two thousand. 

The session that drew 
The session that drew the 500 persons 

featured such eminent panelists as Gene 
Amdahl, chairman of Amdahl Corp.; 
Herbert Grosch, president of the ACM; 

Harlan Mills, an IBM fellow; Gordon 
Moore oflntel Corp.; Albert Hoagland, 
IBM; and Charles R. Vick of the Ballis
tic Missile Advanced Technology 
Center in Huntsville, Ala. The chairman 
was Lowell Amdahl of Computer 
Sciences Corp. 

Halfway through a talk by Intel's 
Moore, the session, "Toward the Com
puter of Tomorrow: A Multi-Faceted 
Challenge," was moved to larger 
quarters in the convention center's thea
ter where a slide presentation by the 
CCIA was interrupted. The change was 
announced over the center's public ad
dress system to persons who, after 
standing around for 20 minutes in hopes 
of a change of location, had finally left 
in disgust. That drew several hundred 
additional persons to the theater and the 
audience soon swelled to 720. 
" At the end of the session, Gene Am
dahl, who also is president of the CCIA, 

announced that the CCIA slide presenta
tion would resume. 

An attendee in a wheelchair, who was 
being pushed around the convention 
center by her husband, arrived too late 
to get into an overcrowded session, and 
was heard to complain: "Well this is 
dumb. Everything has been. We've 
searched half an hour to find an eleva
tor so a wheelchair can come down
stairs, only to find the session overload
ed. And no map of the facility. Some
body sure never thought of handi
capped people when they built this 
place." 

Not next year 
Stephen Miller, Stanford Research 

Institute, chairman of the 1978 NCC to 
be held in Anaheim, said his committee 
would strive to avoid the seating prob
lems experienced in Dallas. He also said 
the AFIPS board would try to develop a 
new plan for allocation of booth space 
which was another problem this year. 

July, 1977 

Prospective exhibitors for the '78 show 
stood in line as long as 13 hours to get 
good locations in the show which was 
sold out almost immediately. Many 
names are already on the waiting list. 
Miller said attempts were being made 
to get additional exhibit space in the 
arena of the Anaheim Convention 
Center. 

If the attempts are successful, this 
space undoubtedly will sell out too, and 
companies like Four Phase Systems, 
Honeywell, and others who indicated 
they will only be in the show next year 
if they have something new and signifi-

"THEY CAME and they came until there 
were 35,601. 

cant to show, may change their minds. 
Among the exhibitors at this year's 

show, the superlatives flow thick and 
fast. "Fantastic show - a lot like the old 
SlCC'S and FlCC'S," said Ken Krechmer, 
national sales manager of Vadic, a 
modem manufacturer. He said his com
pany was "averaging 100 sales leads per 
day" where last year they barely hit 200 
for the entire show. 

"I'm tickled pink," said Rich Lorri
gan of Inforex. "We got twice as many 
good quality inquiries as three years ago 
in Anaheim." 

"This is the best. We didn't expect 
this many people. We're amazed at the 
turnout," said a spokesperson for Harris 
Corp. whose mammoth blue booth, 
loaded with terminals at which atten
dees could play games like Star Trek 
and Tic-Tac-Toe, was biggest at the 
show. 

IBM's experience 
"Very outstanding show," was the 

comment of Fran Ward, senior market
ing representative, Series/l Marketing 
for IBM. Theme of the IBM booth was 
"Help Put Information to Work for 
People." Products eliciting the most in
terest were the System/34 and the 
Series/I. Ward said the company was 
getting a record number of leads and 
a lot of interest from competitors, name
ly major peripheral companies. 

A spokesperson for Ames Medical 
Record Systems, which makes a bar 
code scanner for hospital applications, 
said the show is launching them into 
the oem business which will get its 
scanners into a variety of new applica
tions. "There's been a lot of serious in
terest." 

Randal Walti, president of Randal 
Data Systems, who went into the show 
primarily to attract distributors for his 
small business systems, said he'd talked 
to 100 good prospects by the end of the 
second day. 

Rod Dobson, account representative 
with Com tech, a Canadian software 
house, was a rarity. "I'm disappointed. 
We've been coming for four years and 
I think it's time we stopped. Let's face 
it - it's turned into an oem and mini 
show. I don't know where the DOS and 
os users are. They've gone somewhere 
else." 

Another software company, Software 
AG of North America Inc., reacted more 
positively. "We put a lot of money into 
our booth and a little bit more show 
business," said a spokesperson, "and 
our leads are up by 50%." The firm used 
a software doctor theme, "the doctor 
that can cure all your software ills." 

James Palmer, president of Spectron 
Corp., a Moorestown, N.J., data com
munications firm, in the show for the 
first time in several years, said he liked 
it because "there's not so much carnival 
atmosphere." 

There were gimmicks 
But there were some gimmicks. 

Datum and Management Science of 
America did repeat acts with their 
crowd-pleasing magicians. Computer 
Automation's gimmick was a com
puter-generated biorhythm offering, 
using the firm's Naked Mini computer 
to produce biorhythms on a Documa
tion printer. It drew a constant flow of 
persons who waited patiently in consis
tently long lines and, by show's end, the 
company had handed out some 2,000 
biorhythm charts. QantelCorp. offered 
biorhythm charts attendees could take 
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news in perspective 

away and use to run their biorhythms 
on their own computers. 

Data General attracted lines of peo
ple to its miniature planetarium. Jac
quard Systems was popular with its au
tomatic embossing machine which al
lowed attendees to sit at a crt and pro
duce their own embossed baggage tags. 

That the value of gimmicks in trade 
show booths could be suspect might be 
indicated by conversations concerning a 
contortionist who performed in the 
booth of Powertec Inc., a Chatsworth, 
Calif., power supplies firm. Many atten
dees talked about the remarkable con-

A verifier 
American Magnetics Corp., Torrance, 

Calif., introduced a new magstripe veri
fier for instant reading of encoded ABA 
data on magnetic stripe cards. It has a 
display screen that accommodates a 38 
digit LED display. The user simply passes 
a magnetic stripe card through the 
reader and the encoded data is dis
played on the screen. 

Spatial Data Systems, Inc., Goleta, 
Calif., which two years ago attracted 
crowds at the NCC in Chicago with its 
picture input and retrieval system used 
to create computer-drawn likenesses of 

A STANDING ROOM only audience heard conference keynoter Mark Shepherd, Jr., 
introduced by Portia Isaacson. 

tortions but few could remember the 
name of the firm. 

One of the most attractive booths at 
the show was Lear Siegler's Little Red 
School House - a nostalgic display of 
desks, tables, and a blackboard on 
which Lear Siegler went to the "Head 
of the Class." ADM terminals were 
placed on top of the desks and tables 
in a simulated classroom designed by 
Shirley Nelson Interiors, an Orange 
County, Calif., interior design firm. The 
company continued its homey style of 
displaying products at the NCC, started 
last year in New York when it used a 
living room effect. 

Pet Computer impressed show atten
dees with its $595 personal computer. 
Although it came in $100 over the origi
nal price projection, it's still a bargain 
with a cassette, BASIC interfaces, display, 
and 2K of memory. 
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attendees, this year introduced its Eye
Com for business data entry. It can 
input and retrieve both photographs 
and line drawings. 
. Memorex introduced its first magnet
ic tape subsystem, the 3220 series, which 
includes 1600/6250 bpi tape drives and 
controllers for use with IBM 370s models 
135 through 168. 

Siemens announced availability in the 
U.S. of its 21,000 Ipm laser printer, 
strictly for oem sales. 

Yourdon Inc., New York-based edu
cation specialists, announced they 
would be making available their "c" 
compiler as a software product of their 
company. The "c" language, originally 
developed at Bell Laboratories to write 
Bell's PDP-II UNIX operating systems, is 
one of the most powerful structured 
programming languages yet implement
ed. 

Good software, it seems, can be pro
duced on time, at reasonable cost, and 
with poor human resources. At least 
Gruia-Catalin Roman of Washington 
Univ., who spoke at a session of "Soft
ware Validation," thinks so. He told of 
using a crew of two part- timers to re
make a lO-year old, 1O,000-line bio
chemical simulation system written in 
FORTRAN. The trick, he said, was to 
force subroutine independence, sepa
rate control code from working code 
even within routines, and restrict your
self to simple, standard parts of the lan
guage. 

Software in hardware 
Conference keynoter Mark Shepherd, 

Jr., chairman and chief executive of
ficer, Texas Instruments, Inc., talked 
about software executed in hardware 
which he said had "begun in fixed-func
tion applications with ROM programs 
built-in as an integral part of the prod
uct. Now we are seeing plug-in ROM'S 
create multifunction products. In the 
next phase, libraries of solid state soft
ware functions will be built up, impact
ing personal computers, home com
puters, and small standalone business 
systems." 

The fact that there was standing room 
only in the Dallas Convention Center's 
huge theater for Shepherd's keynote ad
dress was still another testimonial to the 
success of the 1977 NCC, as was the fact 
that Dr. Isaacson and other AFIPS offi
cials received a standing ovation as they 
came on stage prior to the address. 

Shepherd's address immediately pre
ceded the opening of exhibits on the 
show's first day. How many from his 
audience followed him directly to the 
Convention Center's basement to view 
the NCC'S first Personal Computing Fair 
is impossible to say, but it's a fair bet 
that a lot did. The Fair's aisles were 
crowded from the beginning to the end 
of the show. It was a low-key event with 
few glamorous trappings on the booths, 
reminiscent of the early Joint Computer 
Conferences. 

"Downstairs, in the hobbyist area, is 
where the real leading edge is," said Sol 
Zasloff of Micropolis. "What we're see
ing is a show of refinement. Upstairs 
you don't see much of anything new, 
but you do see a lot of stuff introduced 
several years ago that runs. It works. But 
it's a schizophrenic show, too." 

Personal computing wasn't all exhib
its. There were sessions on the topic that 
took up the whole third day. Among 
other things, Jim C. Warren, Jr., chair
man of the first of these sessions, noted 
that hardware appearance doesn't mean 
much to the hobbyist, it's performance 
that counts; that price is critical. 

Always personal 
The always colorful Ted Nelson, 

Swarthmore College, said, "The ulti-
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mate use of computers has always been 
personal." He predicted that the dollars 
spent in personal computing will exceed 
the commercial market by 1985. "You 
people who are here to report back to 
top management on this market will not 
be able to put it into words." 

What's going on in personal and hob
byist computing is typical of the whole 
computing field since its inception -
constant change. Prudential's Murch 
touched on this in his plenary address 
in which he was representing the com
puter user. "In walking around the floor 
of this show, J find it hard to believe 
that the developments in computer use 
in business have taken place in only the 
last 25 years. We could now not possibly 
get along without you even if we should 
want to." 

Murch was talking about business 
computing. Ted Williams, AFIPS presi
dent and professor of engineering and 
director, Purdue Laboratory for Ap
plied Industrial Control, made a similar 
point on behalf of computers in indus
trial control. "When one considers the 
pervasiveness of computer systems in 
industrial plants of all types today, it is 
hard to realize that the first viable pro
posals for such systems were made just 
20 years ago." 

Shepherd talked of change to come .• 
"The remarkable fact is that in comput
ing technology, we probably still have 
another five or six orders of magnitude 
change ahead of us; that is, we stand 
today about at the midpoint of a twelve 
orders of magnitude change in the na
ture of the computing world." 

"Each year," he said, "will see more 
powerful computing and information 
processing functions moving into the 
domain of personal possession and indi
vidual work stations." 

A movi'ng "bandwagon" 
It was evident in exhibits and in the 

conference sessions that the distributed 
processing "bandwagon" was moving a,t 
high acceleration, although there were 
many indications of confusion in termi
nology. 

Harry Vickers, marketing v.p. at En
trex Corp., added the term "source data 
processing" to such other buzzwords as 
"distributive, dispersed, and distrib
uted" data processing. Vickers said the 
phenomenon has many meanings: to 
the data processing professional in a 
centralized organization, it sounds as if 
"you're throwing your computing 
away." To the department manager in 
a company - the end user - it meant 
"bringing computing to the source for 
decision making." 

Gene Amdahl called distributed pro
cessing a "bandwagon" trend - one in 
which there is considerable noise and 
talk at first, then a period of silence, as 
with such other "bandwagons" as mul
tiprocessing and time-sharing that Am-
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THE AISLES in the Personal Computing 
area were crowded throughout the show. 
Local tv newsmen were among those at
tracted. 

dahl said he experienced with IBM 
where he was the architect of the 360 
line. The builder of IBM-compatible 
460/V machines said his negative atti
tude to such bandwagons often made 
him "not welcome in the halls of Ar
monk." 

He predicted the phenomenon would 
wear off and finally emerge not as a 
system of minicomputers, but of major 
computers doing distributed functions. 
Amdahl spoke at a session on tomor
row's computers. Vickers and Larry D. 
Woods, manager of distributed comput
ing at Deere & Co., the huge Moline, 
IlL, machinery maker, spoke at a session 
on managing distributed processing. 

Woods said there was not enough 
time for a period of silence. End users, 
with a lot more computer savvy than 
central dp organizations gave them 
credit for, were using minicomputers 
for engineering, financial, and market
ing calculations, often doing things their 
central sites were unaware of and gen
erating data over which they had no 
control. 

Too late to recover 
"The year 1980 could be too late to 

recover control of your computer opera-

tions," Woods said in a talk on the man
agement of distributed computing in 
large organizations. He said Deere had 
made three surveys of their minicom
puter power in the past three years and 
found the organization had 150 mini
computers today compared with 35 
three years ago. He called for a network 
of nodal computers that would enable 
mainframes to communicate with re
mote computers of all kinds, "so that 
the corporation could keep control of 
data, while letting the computing go" to 
the remote sites. 

Data bases came in for attention at 
a number of sessions. In one on "Ad
vanced Concepts in Data B?')e Manage
ment," Christine A. Montgomery, 
Operating Systems Inc., Woodland 
Hills, Calif., urged listeners to think of 
data bases as "data vats. The data in 
them can and does ferment. It constant
ly changes and is never quite the same 
way twice." 

The data base management of the fu
ture, she said, should assign priorities 
and detect changes in the real-world en
vironment. "Systems are basically pas
sive today - they really don't help the 
user. It's like groping in a black box and 
reaching for small answers that really 
are part of a larger question." 

In a one-man, day-long seminar on 
"Distributed Data Base Networks," Leo 
J. Cohen, Performance Development 
Corp., Princeton, N.J., said, "If I only 
get one thing across, it should be: be 
conservative in data base and especially 
in networks." He spent seven hours of 
classroom time showing why. 

In a session on "Emerging Legal' 
Issues and Impacts of Electronic Data 
Processing," Michael S. Keplinger, sen
ior attorney, National Commission on 
New Technological Uses of Copyright
ed Works (CONTU) described the work 
of CONTU'S Data Base Subcommittee 
noting that, "The introduction of a work 
into a computer memory would, consis-
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tent with the new (copyright) law, be a 
reproduction of the work which is one 
of the exclusive rights of the copyright 
proprietor. " 

Privacy bills coming 
Social issues were a prime NCC topic. 

In a session on "Privacy and Social 
Issues," Wright Andrews, a Washington, 
D.C., attorney, noted that the Privacy 
Protection Study Commission's final re
port is due July 12 and that "six bills 
are waiting in the wings which closely 
follow the text of the report." He ex
pects educational hearings on the bills 
in the fall and more formal hearings and 
some legislation enacted next year. 
"The key question," he said, "is what 
the Carter Administration is going to 
do." 

Both Andrews and San Francisco at
torney Susan Nycum urged dp profes
sionals to communicate with their man
agement and with legislators. "We have 
to know: what does it cost; does it really 
protect; or might it (legislation) impose 
greater governmental control?" An
drews said. 

In a medical session, Dr. Norman 
Weissman, Department of Health, Edu
cation and Welfare, Rockville, Md., 
called privacy "our greatest issue." He 
suggested the possibility of someone ob
taining a list of people with psychotic 
tendencies and "using it for blackmail 
or whatever." 

Telecommunications and privacy 
issues were discussed· in a few NCC ses
sions and in an international marketing 
seminar held just before the NCC 
opened. While the seminar, sponsored 
by the U.K.'s On-Line Conferences Ltd. 
and DATAMATION; emphasized the 
how-to of marketing abroad, Jerry 
Dreyer, executive v.p. of the Assn. of 
Data Processing Service Organizations 
(ADAPso)warned that privacy issues 
would affect the kinds of systems that 

will be bought in the future. He urged 
"the formation of an international poli
cy-making body composed of data pro
cessing organizations" to create industry 
stands on such critical issues. "These 
stands will be communicated to al-

DISTRIBUTED processing bandwagon 
moved at high acceleration. 

ready-established international forums 
created to deal with data processing re
lated matters." 

Adapso in the U.S. 
ADAPSO, on the privacy questions, al

ready has "urged the establishment of 
an industry/government advisory panel 
(U.S.) to implement privacy and securi
ty policy." 

Security was discussed at the NCC too. 
In a session on "Computer Security 
Techniques," John Summers of RLG 
Associates suggested that encryption at 

the terminal is. the way to go. Out on 
the exhibit floor, Motorola was showing 
the chip that can do it. 

In a session on "Security of Computer 
Systems," S. Jeffery, National Bureau of 
Standards, told of how an ex-user broke 
into Bell Lab's UNIX system, a time
sharing system modeled after Honey
well's MULTICS. The user, he said, copied 
the password file. The technique .used 
to defeat this type of activity was a sum
ming routine that looked at how long 
anyone was spending in password entry 
activity. When the sum time of one sec
ond was exceeded, the user was thrown 
off the machine. 

Electronic Funds Transfer (EFT) 
comes uP. at just about every type of 
computer conference these days, and 
the NCC was no exception. James B. 
Rule, a sociologist from State Univ. of 
New York, Stony Brook, N.Y., worried 
about extremes. "We don't address the 
fundamental fact that the balance of so
cial power is changing ... the inevitable 
pressure that EFT files will be subjected 
to ... that there do exist unacceptable 
extremes." He suggested as a compara
ble extreme private ownership of tacti
cal nuclear weapons. 

In "The Coming Age of Computer 
Based Medical Consultation: Will It Be 
Fair?" Dr. Jerrold Maxmen, Albert Ein
stein College of Medicine, New York 
City, suggested an extreme of his own. 
"In 50 years," he said, "the physician 
will be rendered obsolete. Medics will 
work in collaboration with the com
puter. The technical tasks of the physi
cian will be performed by the com
puter." 

Home medical centers 
Conference keynoter Shepherd 

touched on medicine. "The next decade 
could see the home medical center," he 
said, "and a computerized combination 
for monitoring the essential body pa
rameters, managing exercise and diet 
schedules, tracking medication, and 
giving early warning of any unfavorable 
trend which may require professional 
care." 

ACTION STARTED early on. the show's first day in the main exhibit area. Slower to fill up was the adjacent arena (right). but fill it did. 



Of interest to management was a ses
sion on "Contracting, Financing, Invest
ing, and Third-Party Maintenance." A 
user got up during the session to tell of 
buying a B-1700 and attaching a letter 
of understanding to his con tract that 
said what he understood the perform
ance of the system to be as a result of 
Burroughs advertising. "The system fell 
far short of that performance," he said. 
He went to Burroughs management. 
The end result: Burroughs installed 
$17,000 of equipment to bring the sys
tem up to snuff - without added cost 
to the user. 

At the same session, Stephen N. Holl
man, a San Francisco attorney, said ven
dors should write clauses in their con
tracts that provide for the levying of re
troactive taxes. (Some governments 
have decided to levy sales taxes on soft
ware that go back 10 years - May, p. 
156.) In answer to a question from a 
user, Hollman said users, in turn, may 
want to add a time limit to their liability 
for retroactive taxes.' He suggested one 
year. 

In the legal issues session, Robert P. 
Bigelow, Computer Law and Tax Re
port, said the industry is not unified on 
the tax question. "The problem is that 

The Debate That Wasn't 
It was dubbed as an Oxford-style de
bate where David would take on Goli
ath. It was supposed to give AT&T a 
chance to speak up and out on some 
of the stickier telecommunications 
policy issues. But, unfortunately, the 
debate session on "Data Commu
nications Policy and Its Impact on the 
Consumer," held the third morning of 
NCC week, never quite came off. The 
communications goliath, opting for a 
low key approach, refused to take 
part in the public debate. Despite re
peated last minute attempts by session 
organizer, Dr. Robert R. Korfhage of 
the Computer Science Department of 
Southern Methodist Univ., Ma Bell re
mained stubbornly intransigent. 

However, a handful of AT&TerS did 
show up for the session, sitting quietly 
and demurely in the back of the room, 
listening to former Office of Telecom
munications Policy boss John Eger de
fend their company's right to compete 
in the computer communications mar
·ketplace. An outspoken critic of Bell's 
monopolistic machinations, Eger did a 

quick about face, calling for AT&T to 
be freed from the regulatory shackles 
that have prevented it from selling its 
wares in the computer marketplace. 
"We must ensure AT&T," he argued, 
"the right to enter the data processing 
information handling field, but only so 
long as they enter, not as a protected, 
but just as another unregulated free 
market competitor." 

Speaking out in support of the con
sumer's right of choice, competition 
advocate John McNulty, head of 
Modular Technology, a small U.K. 
communications equipment manufac
turer, blasted the European Postal Tel
ephone and Telegraph (PTT) big 
brother-like control over commu
nications services. Citing bizarre ex
am pIes of PTT policy, the Bri tisher 
urged his American audience to avoid 
the European governmental and dicta
torial approach to communications. 
"Don't let it happen here," he warned 
ominously, "or you'll wind up in the 
same rocky boat as the Europeans." * 

DATA GENERAL's planetarium from inside and out. CDC's Omega IBM-compatible computer and Informer's small terminals, one of 
which was a prize in the programming contest. 



news in perspective Job hopping 
If managers are concerned about 

doing their jobs, so are employees about 
getting new ones. Questions in a well-at
tended session on "Executive Searches 
in the Data Processing Industry," indi
cated the audience was made up more 
of job seekers than of people looking 
for employees. 

each user's situation is different, and 
whether or not software should be tan
gible or intangible really depends on the 
individual situation." 

Susan Nycum, chairman of this ses
sion, talked about programmer liability. 
"Computer technology remains in a 
stage of development and imperfection. 
Despite exhaustive testing, a program
mer can never have total confidence 
that his program is entirely debugged; 
hence, every program sold carries with 
it the possibility of error." 

Professionalism as a standard 
She suggested professionalism as a 

standard for liability. "The programmer 
holds himself out as a professional with 
special expertise and a canon of ethics 
he is required to follow. As a profes
sional he would be held to the level of 
care exercised by a reasonable member 
of the profession under similar circum
stances." 

In a session "ICCP (Institute for the 
Certification of Computer Profes
sionals) and Certification Move For-

THE LONG WAIT for choice booth space 
at next year's Nee stretched to as many 
as 13 hours for some, including Datama
tion's western district manager, Alan Bolte, 
Jr., who snapped this picture of his fellow 
sufferers. 

ward," Merton Walker, State Farm Fire 
& Casualty Co., defined professionalism 
as "an attitude on the part of the profes
sion, recognized by people, based on the 
actions on the part of the practitioners." 
He urged the dp community to "support 
a single code of ethics." 

G. Gary Casper, Weber State Col
lege, Salt Lake City: and ICCP president, 
said data processing is not legally a pro
fession. "There's not enough there to 
call it a learned profession, but the germ 
is there, the components are there." 

Jack Stone, in a session on "Humanis
tic Perspectives on Computer Center 
Management," also worried about peo-
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pIe quality. "Machines we have. It's 
leadership and management we don't. 
From the standpoint of management 
effectiveness, we have a disaster." 

Seems a lot of people agree with him. 
James F. Towsen, in his session "Why 
Managers Fail," played to a standing 
room only house. He offered a series of 
commandments: keep morale high; 
watch out for drinking employees; and 
the like. 

Regulation was touched on. In the 
EFT session, John M. Eger, Lamb, East
man & Keats, Washington, D.C., 
warned that the dilemma faced by AT&T 

in its participation in EFT "could lead 
to complete regulation of the computer 
and comm unica tions industries. We're 

National Programming Champ 
William T. Bailey went home from 

the NCC carrying the title "1977 Na
tional Champion Programmer." Bailey 
beat out the field through four elimi
nation rounds, winning the title, and 
more tangibly, a Texas Instruments Si
lent 745 Portable terminal and $500 
worth of time-sharing services from 
Tymshare. 

To enter the contest, the some 70 
applicants had to write a qualifying 
program that would merge a variable 
number of files containing an unspeci
fied number of records. Bailey and 
several others chose to write this pro
gram in PLIl; unfortunately, pL! I was 
not available at the Burroughs B6700 
installation used in the contest. The 
few entrants who started in pL! I had 
to convert their qualifying programs 
into FORTRAN,BASIC, or COBOL, be
cause the first elimination round 
called for modifying the merge pro
gram. Bailey chose FORTRAN for the 
rest of the contest. 

The second round consisted of de
bugging a program prepared by the 
contest committee. Bailey said typo
graphical errors presented his biggest 
problems, and indeed, one of the few 
bugs he missed concerned a zero mas
querading as an "0." 

In the third round, the contestants 
modified a poker-playing program 
supplied by the committee. At about 
this point, Bailey, 29, said he felt he 
would take third or fourth place. Ap
parently others had more trouble than 
Bailey. 

One of the proctors commented that 
throughout the four rounds, Bailey 
looked very cool. "I guess it didn't 
show," Bailey said, conceding that he 
did feel the pressure. Of course, he 
experiences pressure on his job as a 
systems programmer for Standard Oil 
of Indiana in Chicago. When an on
line system goes down in our business 
environment, the pressure to get it 
back on-line far exceeds the pressure 

of a contest, Bailey noted. The final
ists, he said, appeared to be seasoned 
pros. 

The six finalists competing in the 
last round had to write a program to 
statistically analyze a \ coded message 
and break the code. "Mr. Bailey pro
duced the correct solution in the fas
test time," according to the contest 
committee. Second through fifth 
places went to Saul Rosenberg, Flush
ing, N.Y.; Thomas M. Boger, Sault 
Sainte Marie, Mich.; Bernard M. 
Chester, Brooklyn Hts., N.Y.; and 
William A. Sheretz, Birmingham, 
Mich. Prizes to these four winners in
cluded crt terminals from Hazeltine 
and Informer, a minicomputer from 
Computer Automation, the Datapro 
70 Information Service, and subscrip
tions to a number of industry maga
zines. 

Bailey said the contest was "great 
fun." He'll try to be back next year, 
but unfortunately the conference will 
fall the same week as his exams at the 
Univ. of Chicago. Bailey said he ex
pects to complete his MBA program in 
1979, and will certainiy do his best to 
compete in that year's contest. * 
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halfway down the slippery edge." 
Philip S. Nyburg, AFIPS Washington 

office, talked about the Computer In
quiry currently before the FCC in the 
legal issues session. "The FCC approach 
... is left uncertain by a statement in 
the notice of inquiry that the commis
sion intends to eliminate the 'hybrid ser
vice' category; one is left to question, 
for example, the intended regulatory 
treatment of a mixed data processing 
and communications offering which in
volved only an incidental degree of 
communications. There is a need for 
greater attention to this issue in the pro
ceeding." 

Time-Sharing 

Standards for 
Time-Sharing 
The estimated 20,000 users of time-shar
ing services could be joined by thou
sands of others who do not use com
puters if someone would standardize the 
way they access the services. 

Hillel Segal, preside.nt of the Associa
tion of Time-Sharing Users (ATSU), who 
made the comment in an interview, re
cently wrote in the association's news
letter Interactive Computing: "How 
many of us have had the experience of 
having to try several log-off commands 
such as END, BYE, LOG, or OFF at the end 
of a terminal session until we found the 
right one for that system?" 

Says Stuart Lipoff, an el~ctronics engi
neer with Arthur D. Little, Inc., Cam
bridge, Mass., "Rarely does a week go 
by that a vendor or a colleague doesn't 
try to acquaint me with a new, better, 
or cheaper application program. But ex
cept in the rarest instances, I refuse to 
switch, despite the fact that I may hon
estly believe the new program may have 
something to offer." 

Why? 
Because Lipoff finds it difficult to 

switch after spending so much time 
learning the grammar and nuances of 
one vendor's operating system and utili
ty programs. "If I do switch to a new 
vendor's system for one application and. 
also retain the old system for other ap
plications, I will then need to struggle 
with the differences between the two 
operating systems." 

Horrendous problem 
"If you have to convert, the problem 

is horrendous," says Segal, who used on 
the average of two time-sharing vendors 
each day when he was a financial ana
lyst with Hertz Corp. in New York be
fore becoming full-time president of 
ATSU (whose headquarters now are at 75 
Manhattan Dr., Boulder, Colo.). 

"Time-sharing is very tempting," 
Segal says. "All you need is a phone and 

July, 1977 

There were awards 
And there were awards. Jay W. For

rester, Germeshausen Professor of 
Management at MIT'S Alfred P. Sloan 
School of Management, received the 
Harry Goode Memorial Award. 

Tom Aschenbrenner took first place 
in the Personal Computer Fair with a 
message store and forward system for 
ham radio operators. Second place went 
to Ron Jones for a digital logic indica
tor. 

A winner probably every bit as happy 
as these, and definitely as happy as 
AFIPS with the conference turnout, was 
Bill Handel, advertising and public rela-

a terminal. But the problem is learning 
all of the different commands ... and 
that's why so many potential users shy 
away from using time-sharing." 

The ATSU is thinking of establishing 
a standard access to time-sharing sys
tems. They point to a recently an
nounced front-end product named 
ROBOT, offered by Artificial Intelligence 
Corp., Kensington, Md., which uses ar
tificial intelligence methods to break 
apart English sentences to find the 
meaning, and then translate the mean
ing into the code of the specific applica
tion program. That would mean, says 
Segal, that ROBOT could be used to 
translate English language requests into 
the command language of any DBMS sys
tem. It also repeats to the user the re
quest he made in English, so that the 
user can verify that it understands the 
user correctly. 

OS is a small factor 
Lipoff, who says A. D. Little spends 

from $1 million to $2 million a year on 
time-sharing services used by about 200 
of the 700 persons there who have use 
for computing services, says the devel
opment of operating standards by time
sharing vendors shouldn't be such a big 
thing. The operating system is a small 
factor in evaluating a vendor's service. 

"If I find it not too cumbersome to 
use, then I tolerate it," Lipoff says. 
"Once the operating system passes my 
'tolerance' test, I base my vendor selec
tion on the more important factors: ap
plication program versatility, system re
liability, vendor support, response time, 
cost, and language offerings." 

Vendors, according to Segal and Lip
off, add bells and whistles to standard 
operating systems to make them salable. 
The effect is to lock in customers. 

Lipoff feels it isn't wise for vendors 
to use their proprietary operating sys
tems as "cages" for customers to pre
serve their user base. "Ultimately, they'll 
be fighting a losing battle if (they do 
so) with substandard program offerings. 
Because, he says, it will be only a matter 
of time until the users escape to the 
competition. 

tions manager with Electronic Memo
ries & Magnetics. His attendance esti
mate of 35,284 won him $52 in an atten
dance pool run by Show Management, 
exhibit managers. 

Luck (if it was luck) is nothing new 
to Handel. Last fall he won a 17-day 
trip to Mexico at the Mini Micro show 
as part of an exhibitors' contest. 

(This article was written by Edith 
Myers with reports from Tom McCusker, 
Linda Flato, A ngeline Pantages, Mike 
Cashman, Bill lI,fusgrave, Richard 
McLaughlin, John Kirkley, and Philip 
Dorn.) 

Standardize at three levels 
Lipoff suggests three levels at which 

the vendors could standardize their 
operating systems on behalf of users: at 
the first level, they should aim at log 
on/log off, basic file management, and 
subsystem selection. At level two, the 
system might provide for accounting in
formation, advanced file management, 
message handling, and command image 
files. Higher levels could provide addi
tional features with the ground rules pro
viding upward compatibility through 
each level. 

Segal thinks partiCIpating vendors 
could offer an ATSU standard on the 
same day, so that users could assess each 
offering at tHe same time and with the 
same parameters. (The association re
cently found a way to standardize the 
way time-sharing customers can evaluate 
the prices charged by vendors. It hired 
an organization called Real Decisions 
Corp. to benchmark their vendor sys
tems and compare the algorithms the 
vendors use to calculate cpu time 
charged.) 

It would be helpful, says Segal, if ven
dors could announce: "Compare our 
system. It uses the ATSU standard." He 
admits though that ATSU is merely be
ginning to make its thoughts public. "We 
knocked around concepts and ideas 
about standards before committing them 
to print." (The association's March
April newsletter publishes three articles 
on the subject.) 

Says Lipoff, one of these authors, "We 
won't feel confident until we have some 
dialog. He asked for contributions to the 
association's special interest group on 
standards ( STAN -SIG} , but hadn't re
ceived many responses a month later. 
Early in July he planned to issue a ques
tionnaire to vendors and users that he 
felt would generate more feedback. 

It had better, according to some 
time-sharing users who feel their ven
dors will continue to be challenged by 
local standalone systems (i.e., the IBM 

5100) unless standards are arrived at to 
make it easier for users to sign up with 
more than one operating system offered 
by these vendors. 

-Tom McCusker 
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Government 

SSA's Huge Systems Scheme 
Agency to Spend $489 Million for One Goal-Survival 

When the Social Security Administra
tion talks about survival, it's dead 
serious. So serious that doomsaying SSA 
Commissioner James A. Cardwell has 
unabashedly declared that the agency "is 
in danger of being strangled by its own 
patched-together computer system." To 
loosen this death grip, SSA has embarked 
upon a monumental new systems 
scheme to completely overhaul its un
wieldy dp set-up. 

Pinning all their hopes on this path
finding project, SSA planners are cau
tiously charting their computer course 
into the late 1980s. The ambitious pro
gram that will take them there is being 
honchoed by the Office of Advanced 
Systems (OAS) which was set up in mid-
1975 to brainstorm a new systems design 
concept. Specifically, the group "directs 
and conducts cQmprehensive, long
range process and systems planning ef
forts within SSA. It develops the goals, 
objectives, policies, standards, practices, 
and timetables for the SSA process and 
related systems of the future." 

And behind all this frenetic planning 
and policymaking looms one goal-sur
vival. OAS director Edwin R. (Ray) Lan
non explains one reason why: "We have 
close to 400 active reels of magnetic 
tape. Now sooner or later, that one in
cremental reel is going to cause that 
house of cards to collapse. So we have 
to go to a direct access system as quickly 
as we can." 

A significant part of SSA'S trouble-rid
den supplemental security income (SSI) 
system is direct access, but the systems 
supporting the regular Social Security 
programs still operate in a sequential, 
off-line, batch processing mode which 
"is not going to long endure," predicts 
Lannon. "It sounds alarmist," he con
fides, "but survival is the key to whatev
er we do." 

$112 billion in payments 
What's at stake in this struggle for 

survival is the agency's ability to dole 
out and process benefit payments which 
currently are running at 34 million per 
month and will climb dramatically to 
more than 50 million monthly payments 
within the next few years, according to 
SSA forecasts. In addition to payments 
to black lung victims, SSA administers 
five other main programs for which it 
maintains five separate data bases. 

140 

These payment programs cover retirees, 
survivors of insured persons, disabled 
persons, people eligible for supplemen
tal security income, and health care re
cipients. Total payment outlays for all 
these programs are $112 billion. 

To handle this gargantuan workload, 
SSA employs some 88,000 people scat-

EDWIN R. LANNON 
"We can't afford to screw up. There's 

just too much at stake." 

tered throughout its 3,400 nationwide 
service sites. It also uses plenty of com
puters, 49 to be exact. The bulk of the 
mainframes, 37, are installed at the 
agency's main facility in Woodlawn, 
Md. These central cpu's include: six IBM 

3701168s; two 3701165s; 13 360/65s; 10 
360/30s; two Univac 1108 multiproces
sors; and two UnivaC/RCA Spectra 
70/35s .. 

Under the new system shakedown, 
only the 168s will be "salvageable," ac
cording to Lannon. These six main
frames, he explains, may serve "as the 
nucleus of the new system," but he adds 
that these computers still "will not give 
us enough horsepower to do the job. 
Just to keep the existing system going 
between now and 1981," he contends, 
"we're still going to have to pump in 
about $125 million-some of which will 
go for mainframe-type hardware." Cur
rent SSA estimates target OAS project de
velopment costs at $489 million. Ac-

cording to SSA claims, this figure repre
sents a cost savings of $114 million over 
the current system which, if continu
ously patched, would run $603 million. 

Cost is a major factor in SSA'S opera
tion. One of the main goals of the OAS 
undertaking is to trim these escalating 
expenses. These cost considerations are 
part of the broad overall objectives 
which are spelled out in its original 
mandate: "To design and develop a 
process which will serve SSA through 
the 1980s and which will maximize ef
ficiency, curtail constantly increasing 
personnel requirements and administra
tive costs, improve service to the public, 
and maximize the utilization of the most 
advanced technology." 

Security safeguards 
To implement this general goal, the 

OAS team has established several fixed 
requirements for its future system. In 
designing this revamped system, OAS is 
stressing, among other things, the need 
for confidentiality of client -data and se
curity safeguards for equipment, 
records, and data bases. 

The OAS staff also has formulated 
service objectives for the new set-up 
aimed at squelching criticism of its pub
lic contact policies. Under the new pro
posal, a client will be treated as a 
"whole person," potentially eligible for 
more than one benefit program. To 
achieve this, SSA eventually willinte
grate all five of its data bases. Also as 
part of this image improvement drive, 
SSA hopes, with the help of the new sys
tem, to reduce errors, speed up process
ing time for major public services, and 
get into a direct deposit (electronic 
funds transfer) program. 

These service improvements will nat
urally necessitate major operational and 
organizational overhauls. Organiza
tionally, the·oAs plan calls for enhanced 
telecommunications capability at the 
field unit level and the use of keying 
centers for high volume data entry. In 
the operational area, OAsers see the 
need for "substantive redesign" of all 
the SSA data bases. This redesign will 
provide on-line data base access, real
time processing when needed, and 
hopefully eliminate the agency's heavy 
reliance on hardcopy files. 

To fulfill these project goals, the OAS 
staff will be working in four phases into 
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1983 when the totally integrated system 
should be ready to roll. But OAS leader 
Lannon admits there may be a one to 
two-year slippage on that deadline. He 
also candidly admits that the system de
sign overhaul will be "a lot of work." 
And that's an understatement. 

The massive undertaking also will en
tail massive manpower. Currently, the 
OAS staff consists of 100 full-timers, 
which is expected to expand to 300 
when the project hits its peak in the next 
few years. About 900 additional project 
personnel, made up of outside coritrac
tors and programmers from other SSA 
branches, also will add significantly to 
this work force. Lannon notes that the 
exact mix of insiders vs. outsiders hasn't 
been determined yet, but he hints that 
there may be more emphasis on outside 
contractors. 

Validation group 
The OAS staff will be broken down 

into various divisions, the last one to 
operate at full strength being the valida
tion group which will come onboard 
after the programs have been tested and 
debugged to make sure the system is 
producing the same results as the old 
system. When the ;system is finally 
operating effectively the office will "re
vert to some sort of permanent, long
range planning activity, gearing up for 
the next systems effort," says Lannon. 
He speculates that by 1985 this group 

SOCIAL SECURITY ADMINISTRATION'S WOODLAWN, MD. HEADQUARTERS 

would have a staff of about 50 people. 
Other SSA watchers claim that this 
stripped down OAS organization should 
be prepared to continually make 
changes, not just every 15 years or so 
when SSA is under the gun. "It wouldn't 
be a patchwork system," insists one ob
server, "if they implemented changes on 
a modular basis and did continuous 
planning." 

But right now, the OAsers seem too 
embroiled in their current system design 
effort to worry too much about future 
plans beyond 1985. What they will be 

facing within the next year or two are 
some crucial hardware decisions. To 
help them in making these decisions, the 
office in the next six months will be let
ting a series of technology assessment 
contracts in various areas including data 
base management and telecommunica
tions. 

To pin down its hardware alterna
tives, OAS is monitoring the current state 
of the art in computer technology and 
keeping a watchful eye on prognostica
tions for the future. But OAS boss Lan
non emphasizes that the agency won't 

SPEAK APL CLEARLY. •• 
WITH AN AJ 860/A 

Now create crisp, clean APL characters 
with a 60 CPS dot matrix teleprinter terminal 
... the AJ 860/ A. 

Designed to meet the special character 
set requirements of APL users, the AJ 860/A 
provides superior print quality with a high 
resolution 9 x 5 character in a 9 x 12 char
acter cell. In addition to the full 128 character 

APL code set and standard APL overstrike 
characters, the AJ 860/A also furnishes a full 
128 character ASCII code set with true lower 
case, underscore and selectable double wide 
characters. 

And don't overlook the AJ 860/A's highly 
acclaimed sculptured keyboard with 17 key 
numeric pad, horizontal and vertical tabula
tion, auto pagination, dual gate forms 
tractor, RS 232 line interface, and line speeds 
of 10, 30, and 60 CPS ... all standard. Plus, 

a 45 CPS no cost option. 
\· ..... 1..... If you want a nimble interactive 

desktop APL terminal . . . talk to 
AJ about the 860/A. 

For more information, write for 
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your nearest AJ sales office. -=- ANDERSON 
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news in perspective The think tank panel, which was for
mally set up last November, was hand
picked by the NRC. Loaded wi th top 
computer industry experts, the group is 
chaired by Dr. Louis Rader, former 
Univac president and currently profes
sor of business administration at the 
Univ. of Virginia. Deputy chairman is 
Dr. J.C.R. Licklider, professor of elec~ 
trical engineering and computer science 
at MIT. In addition to Dr. Willis Ware 

be opting for "one of a kind" futuristic 
gear. "We need back-up to our system," 
he explains. "We can't take the degree 
of risk that some small outfit can. So 
we tend to be fairly conservative in our 
approach to hardware." 

Bubbles and CCO's are out 
In laying out some of the hardware 

choices, Lannon bluntly dismisses some 
of the more innovative mass storage 
technologies. "In the period in which 
this system will be put on the air," he 
declares, "we don't think bubble or 
charged couple device (CCD) memories 
will be available to us." Instead, he be
lieves the system will primarily use disc 
storage with some tape for files where 
interaction is minimal. 

Getting into other hardware charac
teristics, Lannon describes the future 
system a~ large scale, with fast response 
times and linked to a "rather complex 
telecommunications network." He also 
notes that the office is looking into hav
ing interactive prompting on the system 
which he says will necessitate "more in
telligence in the terminals." None of 
SSA'S current terminals have intelligence 
and are hooked to concentrators. 

Under "the new scheme, OAS wants to 
shove more intelligence into the termi
nal network which is expected to en
compass up to 35,000 terminals in dis
trict branch offices. By 1983, SSA hopes 
to have the terminals in place. And also 
in 1983, the batch sequential files will 
become interactive. 

Question of distribution 
However, before any final hardware 

decisions can be made, there's one cen
tral and very sticky issue that has to be 
resolved this year so the group can move 
into the design phase of the project next 
July. The issue centers around how the 
1.1 trillion byte data base should be dis
tributed-centrally or decentrally. Up 
until recently, OAS has seemed to favor 
a centralized approach. One of the 
reaons, speculates one source close to 
SSA, is the $70 million investment the 
agency has already made in a central
ized computer facility at Woodlawn. 

But apparently OAS has had a change 
of heart. The once fixed requirement to 
center all processing operations at the 
Woodlawn headquarters has been 
dropped. "We're keeping our options 
open," promises top OAser Lannon. 
"I'm quite convinced," he contends, 
"that given the size of the data base, it 
would have to be distributed. But," he 
adds, "it could just be physical distribu
tion as distinguished from geograph
ical." 

Part of this change of heart" over the 
centralization conundrum can be attrib-
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uted to the objective input of a group 
of friendly advisors. These advisors, 12 
in all, are part of the SSA Data System 
Management Panel which is under the 
National Research Council of the pres
tigious National Academy of Science. 

Assist from National Academy of Science 
In putting together its future system game plan, the Social Security Administra
tion's Office of Advanced Systems is getting a helping hand from the National 
Academy of Science. The think tank team, part of the SSA Data System Manage
ment Panel, includes the following top dp execs: 

Ted E. Climis 
v.p., Development 
IBM Corp. 

Dr. Lee L. Davenport 
president 
General Telephone & Electronics 

Dr. V.E. Herzfeld 
v.p., Business Planning & Development 
Sperry-Univac 

Dr. Robert R. Johnson 
v.p., Engineering Div. 
Burroughs Corp. 

Dr. J.C.R. Licklider 
Professor, Electrical Engineering 
and Computer Science 
Massachusetts Institute of Technology 

Billy B. Oliver 
v.p., Engineering 
AT&T, Long Lines Dept. 

Dr. Louis T. Rader 
Professor, Business Admin
istration, Univ. of Virginia 

Bert C. Roberts, Jr. 
Sf. v.p., Corporate Plan
ning & Development 
MCI Communications Corp. 

Sam K. Smith 
group v.p. 
Texas Instruments 

Dr. Robert L. Sproull 
president 
Univ. of Rochester 

Dr. Willis H. Ware 
Corporate Research Staff 
Rand Corp. 

E. James Young 
v.p., Management Service 
Dept., Equitable Life 
Assurance Society of U.S. 

HELPING HAND: From left, Dr. Robert L. Sproull; Dr. Louis T. Rader; R. V. Mrozinski; 
Dr. Lee L. Davenport; James B. Cardwell, Commissioner of Social Security; and Edwin 
R. Lannon, director of the agency's Office of Advanced Systems. Sproull, Rader, and 
Davenport serve on the National Academy of Science's advisory panel. Mrozinski is the 
panel's chief staff officer. 
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of Rand Corp., the illustrious panel in
cludes dp company executives from IBM, 

Sperry-Univac, AT&T, Burroughs, GT&E, 
Texas Instruments, and Mel Com
munications Corp. (S~e panel.) 

Designed to provide an overall assess
ment of OAS project plans, the study 
group has held three meetings of the full 
committee as well as various task force 
meetings. (There are three task forces 
on privacy/security, district office 
operations, and special operations.) So 
far, Lannon maintains, OAS' relationship 
with the NAS advisors has been "excel
lent. It's a good healthy relationship," 
he insists. "They're not patsies. You 
can't snow them, so we don't even try." 

R.V. Mrozinski, the panel's principal 
staff officer, echoes Lannon. "These 
(panelists) are all sharp cookies," he ac
knowledges. "I think it's going beauti
fully ... Our panel members seem to re
ally be digging into lots of details. 
They're visiting Social Security offices 
throughout the country. And they seem 
very interested in doing a good job." 

The NAS group, which issued its first 
report on, the OAS operation last month, 
is expected to come out with follow-on 
reports as the project progresses. So far, 
the panel seems in general support of 
the OAS effort to date, but they still want 
to probe the centralization/ decentral
ization issue. 

The one-year NAS contract for the 
panel runs out in November. Lannon 
hopes it will be renewed. "I'd like to 
have them (the panel) with us until all 
the basic decisions are made-right up 
through the qetailed design phase which 
will be between September and De
cember of 1979," he affirms. As far as 
taking their advice, Lannon says that if 
the panel thinks a particular OAS strate
gy is shaky, then his staff will review 
it, taking into consideration the advi
sors' suggestions. "I have tremendous 
respect for these men," he avows. "I 
think they're among the best in the busi
ness. So if you vary from something 
they recommend, you vary at your own 
peril." 

SSA also, of course, has a relationship 
with its umbrella agency, the Dept. of 
Health, Education, and Welfare. As at 
all levels of the bureaucracy, there's 
always a certain amount of friction be
tween the overseer agency and its 
branches. This is also true of HEW and 
SSA, even though SSA has been operating 
under HEW'S wing for over 20 years now. 

HEW opts for decentralization 
SSA, wanting to keep at arm's length 

from the big bureaucratic bosses at 
HEW, naturally has been reluctant to let 
the agency scrutinize too closely all the 
details of its OAS operation. As a result, 
some major bones of contention be
tween the two mammoth organizations 
have cropped up over the centralization 
and cost issues. HEW all along has been 
urging SSA to adopt a decentralized, dis-
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tributed processing approach. It also 
wants to see some firm financial figures 
on system costs so it can verify them. 
To a certain extent, HEW Secretary Jo
seph A. Califano's final decision on the 
OAS scheme hinges upon the cost esti
mate break-downs that SSA will be turn
ing over to HEW. After this is done, 
OAser Lannon expects the project to get 
the green light from the agency. 

Many government ADPers have 
watched with interest the overhaul ef
forts being mapped out at SSA. One fed
eral dper, who's been closely following 
the OAS operation, hopes the planners 
will reconfigure the whole SSA process. 
While the "concept they're approaching 
is a sound one, I'm concerned," he 
stresses, "that they don't blow this op-

Service Bureaus 

portunity through traditionalist thinking 
-that they don't take the easy solutions 
in trying to come up with a future sys
tem, and that they don't deal just in im
provements and procedures. Instead, 
they should really think about the way 
the system works, not just the computer 
system, but also the way the Social Se
curity system works so they can go back 
to its roots and change it." 

Another OAS follower is equally ada
mant: "It's an opportunity that SSA can't 
afford to screw up because they won't 
have another chance like this for 20 or 
30 years." OAser Lannon agrees. "We 
have to be successful," he declares em
phatically. "We can't afford to screw up. 
There's just too much at stake." 

-Linda Flato 

Palmer vs. Burroughs 
Millions Were Awarded 
Him by Two Juries
And Now He's Broke 

Seventy volumes of transcripts and dep
ositions and three trials later, Leonard 
Palmer is broke and looking for work, 
in spite of the fact that two separate 
juries awarded him more than $3 mil
lion in damages in antitrust actions 
against Burroughs Corp. 

Palmer, a one-time Burroughs em
ployee, filed his first suit against Bur
roughs in March 1971. He believed, and 
still does, that Burroughs was in viola
tion of the Sherman Antitrust Act in 
diverting its (Burroughs') customers to 
a third service bureau when it aban
doned the service bureau business in the 
San Francisco bay area. Palmer, at the 
time, was president of a bay area service 
bureau called CompuTerminal Corp. 

Following a five week trial which 
began in February 1974, a jury agreed 
with Palmer's allegations and awarded 
him $3.8 million in trebled damages. 
Federal Judge Stanley A. Weigel 
agreed that Burroughs was liable, but he 
didn't feel the liability supported the 
amount of damages awarded so he or
dered a second trial on damages alone. 

This trial began in October 1974 and 
lasted four weeks. Again it was a jury 
trial. This jury, said Palmer, "found for 
Burroughs on causation." It determined 
Burroughs' actions had not actually 
caused financial damage to CompuTer
minal. Judge Weigel didn't like this de
cision either. He threw it out, ordered 
a third trial, and bowed out of the pic
ture. 

The third trial, presided over by Sen
ior Federal Judge Charles E. Wyzanski, 
began Jan. 2, 1976. In February a sec-

ond jury found in Palmer's favor and 
awarded $3.48 million in trebled dam
ages. On April 28, 1976, Judge Wyzan
ski granted a Burroughs motion to set 
aside the verdict and ordered a new trial 
on Sept. 1, 1976. The judge couldn't 
make that trial date. 

New trial date 
In November 1976, pre-trial hearings 

were held. A new trial date of March 
1, 1'977, was set. In early January Judge 

LEONARD PALMER 
Five years of litigation 

Wyzanski decided to reconsider all 
post-trial motions. In February the 
judge said in a letter that there would 
be no fourth trial, that he was rendering 
a final opinion that "not only did Bur
roughs not violate federal antitrust law, 
but also ... nothing actually done by 
Burroughs was a cause of even nominal 
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news in perspective 
loss sustained by CompuTerminal." 

Palmer is appealing. His attorney, Jo
seph Alioto, son of the former San 
Francisco mayor, was expected to file 
a brief this month. But he's (Palmer) not 
optimistic. The judge's decision, he ex
plained, was rendered in such a way as 
not to allow a simple reversal by an Ap
peals Court. A new trial would be re
quired. "That could be two and one-half 
years away and who knows where all 
the people involved will be then. I'm not 
even sure I'd be available. They'll win' 
by attrition." 

If Palmer's current hopes are realized, 
he'll be back in the service bureau busi
ness by that time, probably in N ew York 
where he grew up. 

He began his career in 1948, working 
for the state of California Department 
of Motor Vehicles as a decolla'tor opera
tor. After army service in 1950 and '51, 
he became a Gs-5 project planner at the 
San Francisco Naval Shipyard, Hunter's 
Point. In 1955 he joined' Dalmo Victor 
Co. as a tabulating machine operator 
and second shift supervisor. He rejoined 
the San Francisco Naval Shipyard in 
1956 as an EAM supervisor. He trained 
there as a programmer for the Univac 1. 

He got into the service bureau busi-

ness in 1958 as a salesman for the newly 
opened San Francisco branch of Statis
tical Tabulating Corp. In 1960 he was 
named western regional manager for 
Recording and Statistical Co., a subsid
iary of Sperry Rand Corp. "I was the 
western region then," he quipped. "Our 
office was in an alley." 

Liked the 1401 
R & S was just starting to move into 

computers at that time, Palmer recalls. 
"I was interested in getting an IBM 1401 
but was told I would have to wait a long 
time. A Burroughs salesman, Fred 
Meyers (still with. Burroughs in an exec
utive capacity), walked in off the street 
and I ordered a B 260 card system." Be
fore he took delivery this was upgraded 
to a 280. 

Palmer remembers that IBM suddenly 
found that they could find him a 1401 
when it learned he'd placed an order 
with Burroughs. "I was treated to two 
lunches and offered a trip to view an 
installation in Hawaii." 

The R & s western region, Palmer 
said, went from $15,000 per month to 
$90,000 per month in the three years he 
was there. "Burroughs was very interest
ed in what we were doing and they sent 
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DEC scope I DECprinter I 

some guys to look at our operation ... 
to possibly recommend a service bureau 
activity for Burroughs.'" 

In late 1963 Burroughs hired Palmer 
as national director, service center 
market activities. "Mostly I just re
sponded to salesmen's calls, but I actu
ally sold some computers." Also, be
cause his responsibilities weren't all that 
clearly defined, he spent time putting 
his ideas about service center manage
ment down on paper. Burroughs pub
lished these in what has become an in
dustry manual, "Service Center Organi
zation and Control." 

Palmer's next career move actually 
started with a trouble call from a Bur
roughs salesman in Greensville, S. C. 
Seems a small service bureau in Ash
ville, N. c., was loosing money. "It was 
owned by a very wealthy guy, Dr. Logan 
Robertson. I suggested that they go na
tional, start a national network in a 
small way by acquisition, and this pre
ceded the heyday of acquisitions." 

Somebody to do it 
They had the money to do it, wanted 

to do it, and all they needed was some
body to do it," Palmer said. He thought 
he'd found that somebody in the person 
of Ray Johnson, president of Systems 
Data Processing, a Sacramento, Calif., 
service bureau. 

"Ray and I talked about it at an 
(Continued on page 149) 
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at last 
UNIX for time sharing 
UNIX for programming 
U NIX for text processing 
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Every day, day-in, day-out, your 
MVS operating system is doing 
things you know nothing about 
and have no control over. 

MVS is making decisions 
and taking actions without asking 
you for advice or assistance. It 
locks its secrets away and never 
lets you see them. 

Resolve is the only product 
that helps you unlock MVS's 
secrets. It lets you see what's going 
on so you can make corrections 
before problems cause sluggish 
performance and lost productivity. 

It helps you allocate 
resources to critical work areas 
to improve operational efficiency. 
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Resolve gives you the means 
to solve problems unique to your 
installation. It automatically 
provides early warnings when 
problems are developing so you 
can solve them before they 
become critical. 

In addition, Resolve offers 
you complete password pro
tection of your services as well as 
tracking and logging capabilities. 

If you're tired of your MVS 
operational system not letting 
you know what's going on so you 
can correct problems before they 
start, find out more about Resolve 
for MVS. 

It's your key to a better MVS 
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operating system. 
Call or write us today. 
In California: 408/735-9550 
Outside California dial toll 

free: 800/538-1872 
In Europe contact: CGS 

Products, 366 Sir Winston 
Churchilllaan, Rijswijk (ZH), 
The Netherlands, Tel. 070-94.93.25, 
telex 33646. 

~Boole~ 
@~Babbage 
Operations Division 
Boole & Babbage Inc. 
850 Stewart Drive 
Sunnyvale, California 94086 

Member SIA ~ Software Industry Association 
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This is an ad 
for Xerox CODlptters. 

(But not from Xerox.) 

I~s &um Tele:6le Computer Products. And we've taken this space 
for two reasons: 

First, wetre a Xerox computer user and like the others. we believe in 
the mainfi:ame. Price/performance is second to none .. 

Secondly, we're selfish. We manpfacture and market fully compatible 
disk systems, main memory and other peripherals for Xerox computer 
users. So every new Xerox system sold represents an opportunity for us. 

If you don't have a Xerox computer now,look into one. System 
architecture is remarkably advanced and in such tunc with the software 
that users claim the computers deliver up to 95 percent of capacity. 
Unheard-of efficiency. 

Tying the package together are two state-of-the-art operating 
systems: Control Program-Five (CP-V) and Control Pro~-R for 
Real-time (CP-R). cp·v provides simultaneous access five ways: 
real.time, time-sharing, multi-programmed batch. remote batch. and 
transaction processing in any combination. CP·R is ideal for more 
deaicated e • cering. scientific or real-titne applications. 

If you do vc a Xerox computer now, look at the advantages you can 
have withTelefde's new generation of peripherals: Total hardware 
compatibility. Software trans
parency. Fast delivery. Lower cost. 
Better features. Strong back-up 
support. 

Take it from TeleHIe, buy a 
Xerox computer. Then save by 
outfitting it withTeIefile peripherals. 
Who knows, maybe next time 
they'll run an ad for us. 

Telifile's own Xerox S{~a S. 
Our ptriplmals make it u'Crk better 
dna last longer. 

COltlpllinents of a mend. 

What we've done for Xerox users, 
will now be done for Univac. 

Xerox computers aren't getting 
older. They're getting better. 

And that's all the more remarkable 
since Xerox hasnJt built one in years. 

Computer Enhancement is 
the reason. 

It's a new industry being pioneered 
by Telefile. Applying latest technology, 
we revitalize computers so they can do 
more work faster. It may mean faster 
memory or peripherals. Or simply "black 
boxes" that extend a computer's capa
bility beyond previous design limits. 

Take Xerox. Since early 1975, 
when our ad appeared, Telefile has 
announced over 24 new Xerox
compatible products. 
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Compact main memory, high 
speed printers, communication 
processors, solid state RAD's, array 
processors, and on and on. 

Most have powerful performance, 
reliability, and cost advantages over 
the Xerox units they replace. More 
important, they're available. 

Recently, we announced a 
new mass store facility that brings 
"Winchester" disk drive technology 
to Xerox users - something previously 
available only to IBM users. 

Telefile has even taken over com
plete system maintenance at some sites. 
Our service network now stretches to 
over 20 cities and it's growing monthly. 

And now to give Xerox users 
room to grow, Telefile is embarking 
on the development of two new micro
programmed Sigma mainframes for 
introduction in 1978. One will run four 
times faster than Xerox' biggest machine, 
yet cost only about half as much. 

That's computer enhancement. 
To Xerox users it means a way to take 
their computer investment and superior 
software into the 1980's in style. 

Univac users, you're next. 

Telefile 
Enhancing computers is our business. 
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Business Products 
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news in perspective 
(Continuedfrom page 144) 
ADAPSO (Assn. of Data Processing Ser
vice Organizations) conference in Port
land and' we flew directly from there to 
Greensville where it was agreed Ray 
would become president of the new or
ganization. It was named Computer 
Servicenters, Inc., and was to be a service 
center holding company. 

However, before things really got 
going, Johnson dropped out, so Palmer 
resigned from Burroughs and became 
president. During his tenure CSI grew 
from one to nine service centers in the 
eastern and southeastern U.S. and from 
$200,000 to $3.5 million in annual busi
ness. 

"CSI went public in 1968 and the ini
tial investors, on paper, made a profit 
of $7 million." 

Palmer, in 1968, was "waiting for a 
high speed line printer that could be 
used on telephone lines. The first one 
announced was Univac's DCT 2000. I got 
the number four machine." 

Slow but it worked 
This, in a way, was the beginning of 

CompuTerminal. Palmer, with the aid 
of a CSI employee, Ace Grove, experi
mented in using the DCT 2000 for re
mote batch work in internal accounting. 
"It was slow but it worked, and I knew 
something faster would come along." 

It was with this in mind that Palmer 
founded CompuTerminal. His aim was 
a large remote batch network but he 
began with a conventional service 
bureau operation. "All the initial inves
tors in CSI became investors in Compu
Terminal, and many of the people who 
worked for me at R & S came to work 
at CompuTerminal." 

In the meantime, some changes had 
taken place at the San Francisco office 
of R & s. Jim Lowe, whom Palmer had 
hired to replace himself when he joined 
Burroughs, was still there, but the office 
had branched out into offering on-line 
service to savings and loans. And, in 
1967, Burroughs had bought the opera
tion from Sperry Rand. 

"They (Burroughs) didn't pay any
thing for the business," Palmer said, 
"only for the equipment. There were ac
tually two businesses, the on-line and 
the conventional stuff and I knew they 
weren't going to keep the conventional 
stuff." 

Palmer said he had his first run-in on 
an account with Burroughs in N 0-

vember 1969. "It's deadly to compete 
with the manufacturer of your hard
ware. Burroughs salesmen were bad
mouthing our equipment. We had one 
B 2502 and they had two B 300s." 

Burroughs decided in that same 
month to drop the batch business. 

"They lost three big accounts to us with 
no solicitation on our part." Palmer said 
Burroughs decided they'd better sell 
their batch business before they lost it. 
In January of 1970, he said, they "went 
out to scout, to dig up competitive bids 
to bring back to Palmer." He, he said, 
was the logical buyer. 

Purity Food Stores, a California su
permarket chain, was in the throes of 

. diversification at the time and its dp 
operation had just begun offering ser
vice bureau services under the name 
Cubit. Palmer said Burroughs told him 
Cubit offered $150,000 for the Bur
roughs batch business. This was in 
March 1970. Palmer was interested in 
meeting the offer. "It would have meant 
something like $400,000 per year in rev
enue for $150,000." 

He said he agreed to the deal at a 
lunch meeting at which his board chair
man was present as was L. O. Browne 
III, a Burroughs executive who was to 
become a major witness in Palmer's 
later litigation. "The additional $400,-
000, added to the $400,000 we already 

"It's deadly to compete with 
the manufacturer of your 
hardware. Burroughs 
salesmen were bad
mouthing our equipment." 

were generating at the time, would have 
put us in the black," Palmer said. 

"I asked to look at their contracts 
(with their customers) and was shown 
a sample contract form. When I ex
plained I meant executed contracts I 
was told they were back at the office. 
Turns out back at the office meant De
troit." 

Palmer said he wrote up an offer sub
ject to customer ratification of the 
transfer of the business. In the mean
time, he said, Burroughs continued to 
talk to Cubit. Cubit added an offer of 
$107,000 for one of the B 300s which, 
Palmer said, was fully depreciated, "and 
that ended me." 

There was a clause 
Burroughs signed an agreement with 

Cubit on April 18,1970. Palmer said the 
arrangement included a clause that said 
Burroughs had to deliver a minimum 
number of accounts or the deal would 
be off. Another clause said that the less 
Burroughs delivered the less Cubit 
would owe. 

Palmer said the contracts which Bur
roughs had with their customers had all 
been signed by the customers at that 
time but not by Burroughs and "each 
contract had a clause saying 'subject to 

149 



!!~~~~~~~~~~~~,~~~~,~~,~ 

~ .~ 

IdaiamaH61 
~ ~ 

~ ~ ~ I ~e ,\,(5 UNIVERSAL ~ 
~ " D,a ... a ~ 
~ ~.~ ~ 
~ ~ 

~ COMMUNICATION ~ 
~ PROCESSOR ~ ~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ APPLICATIONS ~ 
~ ~ 
~ • TDM • CODE ~ 
~ • TELEX SWITCH CONVERTER ~ 
~ • SELECTIVE • 32K BUFFER ~ 
~ CALLING MEMORY ~ 
~ ~ 
~ • SPEED • POLLING ~ 
~ CONVERTER • TECH CONTROL ~ 
~ ~ 
~ • MUX ~ 
~ • CONCENTRATOR ~ 
~ ~ ~ • ALARM SYSTEM ~ 
~ • INTELLIGENT TERMINAL ~ 
~ ~ 
~ ~ 
~ BOARD COMPLIMENT ~ 
~ ~ 
~ • CPU WITH PORTS ~ 

~ • 1200/1800/2400 MODEM ~ 
~ ~ ~ • 4,8,16 K MEMORY CARDS ~ 

~ • 2,8, 64 PORT BOARDS ~ 
~ ~ ~ • 2 CHANNEL FDM ~ 

~ • TTY UTILITY WITH EPROM ~ 
~ PROGRAMMER ~ 
~ ~ 
~ • 6800 SYSTEM ANALYZER ~ 
~ • VIDEO CRT CARD ~ 
~ ~ 
~ • FLOPPY DISC ~ 
~ ~ 
~ ~ 
~ ~ 
~ t-11iWw fwkrl!iuA fuc. ~ 
~ TELEPHONE and DATA EQUIPMENT ~ 

~ 5701 N.W. 31st Avenue ~ 
~ ~ ~ Fort Lauderdale, Florida 33309 ~ 
~ (305) 971-2250 ~ 
~ ~ 
~ ~ 
l~~~~~~~~~~~~~~~~~~~--i 

CIRCLE 121 ON READER CARD 
150 

news in perspective 

approval by Burroughs Corp. within 30 
days' or the contracts would be null and 
void." Palmer said the contracts were 
negotiated in January and not signed by 
Burroughs until June. "Some," he said, 
"were back dated to February." 

Palmer contends that Burroughs and 
Cubit, after signing their agreement, 
pressured the Burroughs customers to 
go to Cubit, partly by bad-mouthing 
CompuTerminal in a way which had 
far-reaching effects. A big order for 40 
Burroughs B5500 computers and a large 
number of University Computing 
Corp.'s Cope terminals had fallen 
through when CompuTerminal lost its 
financial backing for the planned re
mote batch network. "We were fully 
prepared to continue conventional 
batch," Palmer said, "but they used this 
to make it sound like we were financial
ly unstable." 

Palmer said CompuTerminal only 
needed another $6,000 to $7,000 per 
month in business "to survive this mess, 
but from April on we never made an- . 
other sale. I knew something was wrong 
but I didn't know what. I never contend
ed that, with the absence of Burroughs, 
we would have been a big success. No 
one can say. I do feel we had a right 
to fail or succeed on our own merits." 

Sent to Detroit 
Palmer reorganized his company in 

July of 1970 into Palmer Data Corp. In 
late 1970, prior to the filing of the first 
suit, he filed a complaint which was sent 
to Burroughs in Detroit. "Their re
sponse was to come out here and take 
the computer out." 

In April of '71 Palmer sold what was 
left of the service bureau business to 
Tele-Com, a subsidiary of U.S. Leasing. 
"All employees retained their jobs," he 
said, "and every creditor except Bur
roughs got paid 100 cents on the dollar." 
In September of 1972, he said, "Bur
roughs petitioned us into bankruptcy." 
It was the trustee in bankruptcy for the 
corporation, Edward Walsh, who actu
ally brought the court actions against 
Burroughs. 

Today, Palmer Data's gone. Compu
Terminal is gone. Tele-Com is gone. 
Cubit is gone and so, apparently are 
Leonard Palmer's hopes for getting any 
satisfaction from Burroughs. 

What's left are the 70 volumes of 
transcripts and depositions and Palmer's 
belief in the future of the service bureau 
business. He wants back in. And he's 
writing a book on his experiences in the 
litigation, an activity which consumed 
most of his time over the last five years 
and left him broke. 

-Edith Myers 

Word Processing 

Big Fish See it 
As a Marriage 
Some hard evidence has emerged re
cently that the long projected marriage 
between word and data processing may 
become a reality sooner than antici
pated. Witness: 

-The most recent DATAMATION exec
utive computer user survey indicated dp 
management is playing an increasingly 
active role in hardware, software, and 
design decisions for word processing 
systems employed by both dp and other 
end user departments. 

On the vendor side: 
-Digital Equipment Corp., as an ex

ample, just jumped head first into the 
wp market with the announcement of 
its vT78 system, a crt-based, standalone 
wp station driven by an LSI version of 
DEC'S PDP-8. Significantly, the product 
will be marketed by DEC'S PDP sales 
force as well as its wp group. "We at 
Digital ... recognize the fact that word 
processing and data processing are com
plementary subsets of ... information 
processing," Jack Gilmore, product line 
manager for DEC'S wp Computer Sys
tems Group, says. "We've definitely 
taken the plunge." 

-Further, Wang Laboratories recent
ly has installed systems incorporating its 
wp and small business (Wang's 2200) 
equipment. It's accelerating activities in 
this area while moving full speed into 
forms processing, a technology that Carl 
Masi, the company's director of com
puter product marketing terms, "a mar
riage of both word and data process
ing." 

-In addition, IBM, which has tradi
tionally gone after the wp market 
through its Office Products Division, 
now has its General Systems Division 
pushing System/32s with wp capability. 
Perhaps more significantly, the giant's 
Data Processing Division just made its 
first foray into a wp show (Synoptican 
V held last month in Portland, Oregon) 
with ATMS (Advanced Text Manage-. 
ment System). Some industry observers 
read this as an indication that dp may 
be making a move to go after the upper 
end (a user needs at least a 370 to run 
ATMS) of the word processing market in 
a big way. 

Systems-oriented selling 
Equally as important, many vendors 

are now taking a dp approach towards 
selling wp. 

Even IBM'S Office Products Group 
has realigned its sales force into two 
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groups, one for traditional office equip
ment sales and a second systems-orient
ed group to handle wp. 

"You used to find office prod ucts 
people selling word processing the 
same way they'd sell typewriters or cal
culators," says Larry Matte, a Burroughs 
dp alumnus who recently came to Oli
vetti Corp. of America as marketing 
manager. "That was features-oriented 
selling, but now we've become systems
oriented, selling solutions and not the 
fact that this or that typewriter may 
have a nicer touch." 

"Today out of every 10 
proposals, seven go 
through the dp 
department. " 

Concurrently, an increasing number 
of dp people are being brought in on 
wp buying and wp systems design and 
implementation decisions. "Today out 
of every 10 proposals we make, seven 
go through the dp department or in
volve an evaluation by people with dp 
experience," says William B. Mahony, 
a v.p. with Bowne Time Sharing. 

"Once we were seeing only office 
people," Frederick A. Wang, wp pro
gram director with Wang Labs, ob
serves. "But now in the larger compa
nies we're going to the dp group and 
frequently the office manager now 
comes from a dp background." 

DATAMATION'S user panel study bears 
this out. Based on just over a 50% re
sponse on this magazine'S 465-member 
panel, one out of every three computer 
sites reporting now say their dp depart
ments are directly involved in wp activi
ties and 72% of the departments in
volved are using, or planning to use, wp 
within their own departments. The re
maining 28% are being brought in on 
wp activities outside the computer 
room. 

Most, 71 % in fact, of the applications 
for wp in dp departments relate to docu
mentation and text editing, with the bal
ance concerning business and form let
ters. 

"What's happening is that top man
agement in the larger companies is con
cerned that two separate empires (wp 
and dp) might be established, and 
they've set up task forces involving peo
ple from both sides to see what can be 
done to bring about the best cost effi
ciencies for the entire organization and 
eliminate redundancies in instances 
where the same equipment could be 
shared," Amy D. Wohl of Datapro Re
search Corp. believes. 

Like dp and communications 
Others in the field, like Elias D. 

Spater, product manager for Redactron 
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Just published ... 
Modelling in Data Base 
Management Systems 
edited by G. M. Nijssen 
1976; viii + 418 pages; US $35.00 

Some sixty top-ranking EDP professionals: 
users, implementors, research workers and 
vendors were specially invited participants 
at the IFIP Working Conference on Data 
Base Management. Their combined efforts 
have produced a collection of papers deal
ing with fundamental issues of data base 
management which can safely be termed as 
the most comprehensive work of its kind 
ever published. The concepts used for the 
description of the conceptual SCHEMA 
constitute a major part of this book. Since 
the conceptual schema intends to describe 
an optimal model of the entire users organ
isation, the concepts leading to it are of 
prime importance to the enterprise as a 
whole. Leading experts discuss alternatives 
for the conceptual schema and compare 
their proposals with the ANSI and CODA
SYL recommendations. The gross architect
ure of a DBMS, integrity constraints, 
DML, deadlock avoidance in the COBOL 
Data Base facility and concurrency aspects 
are treated as well. 

The book will be of vital interest to anyone 
participating in design and implementation 
of an efficient date base management 
system, or in the field of data modelling in 
general. 

Systems for 
Large Data Bases 
edited by P.C.Lockemann and E.l.Neuhold 
1976,· x + 224 pages; US $23.00 

The 2nd International Conference on Very 
La;ge Data Bases was held in Brussels 
Sept. 8-10, 1976, bringing together a wide 
range of data base experts from theoreti
cians through system designers to users, 
from the academic world through manu
facturers to industrial and governmental 
applicants. The conference addressed itself 
to current issues and modern trends in the 
design implementation and use of manage
ment systems for data bases of up to 
several hundred million characters. This 
book contains the fifteen papers selected 
for the conference, covering subjects such 
as recent developments and trends in data 
base system architecture, approaches to the 
design of user languages and for support
ing data models, techniques for perform
ance improvements, communication and 
conversion of data between different -data 
base management systems, and application 
support systems. The book documents the 
progress made in the field since the 1st 
International Conference on Very Large 
Data Bases took place in Framingham, 
Mass., Sept. 1975. 

The ANSI/SP ARC 
DBMS Model 
Proceedings of the 2nd SHARE Working 
Conference on Data Base Management 
Systems, Montreal, Canada, April 26 - 30, 
1976 

Edited by D. A. Jardine 
1977; 260 pages; US $24.00 

In 1975 the ANSI/SPARC DBMS Study 
Group produced an interim report de
scribing a model for data base mangement 
systems, together with an identification and 
description of interfaces. This report 
provided an authoritative framework for 
further discussion and refinement of those 
interfaces which can be considered for 
more formal standardization efforts. 

The 2nd SHARE Working Conference 
took as its theme this report. A compre
hensive expository paper on the report it
self and several papers on related aspects 
were presented. They generated illuminat
ing discussions which clarified many of the 
concepts involved. They are contained in 
this volume in edited form. Papers on other 
aspects of current data base technology are 
also included. 
Important state-of-the-art surveys on end
user interfaces, the present status of the 
CODASYL data base committees, data 
security, and data base administration, to
gether with the ensuing discussions, en
hance the practical value of this work in 
this rapidly developing area of interest 
"The ANSI/SPARC DBMS Model" is a 
state-of-the-art, major contribution, to
wards a deeper understanding of data base 
technology, as valuable for the theorist as 
it is useful for the practitioner. 

CONTENTS: The ANSI / X3 I SPARC / 
SGDBMS Architecture (B.Yormark), Panel 
discussion; The role of the external 
SCHEMA (D.K. Jefferson), The CODASYL 
data description language:· status and 
activities, April 1976 (F. A. Manola), End
user interfaces for data base management 
systems (A. G. Dale), Views on Data 
(D. Tsichritzis and F. Lochovsky), Data 
administration: managing an important 
resource (c. E. Mairet), On certain security 
issues relating to the management of data 
(M. Schaefer), Formalization of the con
ceptual SCHEMAS (T. B. Steel, Jr), Dis
cussion of future directions on ANSI 
SPARe DBMS study group, Review on the 
previous SHARE Proceedings. 
lilt is one of the most authoritative works 
on database management systems and is 
essential reading for all database admin
istrators." 

Data Base Journal 

North-Holland 
Publishing Co. 
52 Vanderbilt A venue, 
New York, N.Y. 10017 

or outside the USNCanada: 
P.O. Box 211, Amsterdam, The Netherlands 
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news in perspective 

Corp., liken recent developments in the 
dp/wp field to what went on with dp 
and data communications a few years 
ago. "Those areas used to be autono
mous and they were forced together. A 
similar thing is happening in these two 
fields-and for many of the same rea
sons." 

For whatever reasons, however, the 
dp/wp convergence has clearly moved 
beyond the theoretical stage. "Some of 
our larger customers already see ways 
in which they could write specifications 
or do programs themselves to bring 
about the merger," says IBM'S Bethke. 
"And they have very definite ideas of 
how it should be done." 

Communications problem 
Still, a number of problems persist 

that must be overcome before any 
meaningful merger between the two 
fields can really take hold. Bowne's Ma
hony points out that most of the wp 
systems today aren't compatible in 
terms of communications protocol. And 
as another industry observer points out: 
"Comm unications is the real key to 
tying the two areas together. It's abso
lutely critical." 

Wohl of Datapro underscores the 
fundamental differences that persist be
tween the flexible office environment in 
which jobs are often performed in any 
particular order, and the more rigid 
computer room environment where job 
sequence is essential to batch work. Be
fore the office can really be an ext en-

sion, in whatever form, of the computer 
room, it must accommodate itself to the 
more rigid dp disciplines, Wohl be
lieves. And that can only happen at the 
insistence of top management, no mat
ter what type of system is installed. 

And Edward Rosen, a v.p. with 
Vydek, Inc., asserts that dp types must 

NEW APPROACH: William B. Mahony, v.p. of Bowne Time Sharing, left, Larry Matte, 
marketing manager of Olivetti, and William C. Bethke, of IBM. All see a convergence 
of dp and wp, especially in communications-oriented applications. 

The Inforex 180 Magnetic Line Printer. 
. Only the paper is ordinary. 

Our patented dry-ink transfer gives you a high quality printout on an ordinary, 
inexpensive 8V2" roll of paper. But everything else about the 180 is 

definitely not ordinary. 

QUIET. 
At least 10db below 
electric typewriters. 
Ideally suited for the ~ 
office environment. 

FAST. 
180 lines per ___ . 
minute. A 1920 
character screen 
in 8 seconds. 

APPLICATIONS. 

SMALL. 
Desk top size, weighs 
just 33 pounds. 

CRT hard copy, minicomputers, 
remote printing 'operations, OEM 
or end-user. 

152 

INTERFACE. 
Serial RS-232 or 
TTL. Parallel TTL. 

.! 
CHARACTER SET. 
Full 96 characters 
ASCII, upper and lower 
case. Expanded char
acter sets available as 
options. 

GRAPHICS OPTION. 
Permits intennix of 
text with bar charts, 
curves, etc. 

IXIINFOREXI 
For more information, write 
Inforex, Incorporated, 
Dept. DM-7, 21 North Ave., 
Burlington, MA 01803._ 
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take the time, as well as make the effort, 
to understand the unique problems of 
wp before trying to put together any 
kind of hybrid system. "If someone 
from dp goes ahead and unilaterally 
says, 'This is how it's going to be done,' 
it's simply not going to work," he notes. 
"Number crunching isn't the same thing 
as word crunching." 

Then, too, with the big rush by manu
facturers to .capture increasingly bigger 
chunks of the wp business, there's un
derstandable confusion on the part of 
users as to which approach offers the 
best solution for merger. IBM, for exam
ple-and it's certainly not alone in this 
amol1g the vendors-may have all of its 
divisions going after the same account 
with alternative wp proposals. And they 
could conceivably be talking to entirely 
different entities within the same orga
nization. 

"That's one of the reasons we set up 
a word processing task force," says a 
systems executive with a major insur
ance firm that's going to use wp as the 
basis for an electronic mail system with 
dp capabilities. "We were getting so 
many different proposals at so many 
levels, you needed a scorecard to keep 
track of the players." 

Given these restrictions, many ob
servers see the wpl dp merger as it's now 
shaping up on a limited, selective basis. 

William C. Bethke, v.p., field opera-

COl 

July, 1977 

tions, for IBM'S OP Division and himself 
an alumnus of the company's DP divi
sion, sees large businesses with a need 
for multilocation records processing and 
electronic mail capabilities as being the 
pathfinders in dp/wp merger activity. 
"These kinds of communications
oriented applications are where a mer
ger is most logical," he explains. "With 
high speed communications capabilities 
that exist today, the document's length 

..... so you're the one who's trading reci
pes with the girl at the Dayton office ... " 

©DATAMATION® 
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is immaterial." 
Fred Wang of Wang Labs has a 

slightly different view. "You won't see 
the kind of total integratioh in which 
one large machine is doing everything 
at once, but you will see more sharing. 
Word processing systems are growing 
and growing with more discs, terminals, 
and the like, and with a small business 
system hooked into this system, dp and 
wp can share these facilities." 

"But," interjects Carl Masi, Wang's 
computer marketing counterpart at 
Wang La bs, "the wp person will be 
doing 80% word processing at his own 
station, and will use the business system 
perhaps 20% of the time for things like 
cross-footing and sorting. And it's the 
reverse with the person at the small 
business system." 

That's more or less the same message 
DEC was conveying to the user in its 78 
announcement: flexibility of approach, 
selective integration, shared facilities. 
And those are probably the areas on 
which the dp/wp merger will find its 
firmest ground. 

Finally, as the merger takes effect the 
traditional wp manufacturers, many of 
whom are relatively small concerns, 
can't help but start looking back ner
vously over their shoulders as more and 
more big fish like DEC and possibly IBM'S 

DP ·division jump into the pond. 
-Laton McCartney 
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news in perspective 

Electronic Mail 

A 'Conspiracy' to Turn the Mails 
Back to Private Enterprise 

Some disquieting clouds have arisen, 
genie-like, from a recent federal study 
which recommends that the U.S. Postal 
Service (usps) develop an electronic 
communications system to distribute the 
mail. 

The study, conducted by a specially 
appointed Congressional commission, 
says the Postal Service should undertake 
joint ventures immediately with com
munication carriers and/or suppliers of 
com puter- based message transmission 
services. The basic idea is to combine 
their facilities with the postal system's 
"unique collection and delivery net
work" and arrest the rapidly mounting 
usps deficit. Also, the study commission 
wants the usps to decide "as soon as 
practicable" whether it will develop a 
completely electronic mail distribution 
network as a long-term objective. "We 
recommend that Congress set April, 
1979, as a time limit for announcement 
of this decision." 

At hearings held recently by two sub
committees of the House Post Office 
Committee, some of the experts who 
helped the commission reach these con
clusions shed further light on them. Drs. 
Joseph Margolin arid Fred Wood, of 
George Washington Univ., suggested 
that an "electronic mail box" would be 
one offering the Post Office could mar
ket cooperatively with private industry
-i.e., a computerized file in which indi
viduals could store messages on-line for 
later retrieval, also on-line, by the recip
ients. Another example was a compu
terized mass mailing service; the Postal 
Service would receive the input in digi
tal form from a direct mailer, convert 
it into hard-copy letters, address, and 
deliver them. 

Be more competitive 
"There is a lot of communication be

tween computers that amounts to mes
sage (i.e., mail) transmission," added 

Dr. Wood. "Obviously, many ... cor
porations resorted to their own com
munication systems for a number of 
reasons, including disillusionment with 
the Postal Service. By making use of 
electronic technology, the Postal Service 
could perhaps be more competitive 
and ... reduce the diversion of business 
to these kinds of systems." 

All of the above examples involve 
services which commercial suppliers are 
already providing, or are capable of 
providing, on their own. As Henry 
Geller, former general counsel of the 
FCC, pointed out, "Congress has deliber
ately decided to rely on private enter
prise to serve the needs of the public 
for transmission of intelligence by elec
trical means." So, if the usps does be
come more "competitive," it's virtually 
certain to stir up a hornet's nest of op
position from private suppliers. 

Geller contended that the usps can't 
win this political battle and furthermore 
lacks the technical capability to compete 
successfully with commercial vendors in 
the marketplace. Therefore, the agency 
must accept the loss of a substantial part 
of its present first-class mail volume (the 
most lucrative part of the business) and 
begin planning now to scale down its 
workforce and physical plant accord
ingly. 

Not everyone agrees, however, that 
the Postal Service could survive such a 
cutback. 

New England/ 
East Coast/ 
Nationwide 
Since 1969, we've been providing Confidential 
and Industry-Knowledgeable placement for 
Programming, Software Development. Hard
ware/S~stems Design and Marketing Sales 
profeSSIOnals. Personal contact by former in
dustry personnel professionals, with close ties 
thr?ughout the Industry, puts us in the position 
to tmd the righ t position for you. 

Many in-depth power studies indicate a 
rotary filter will provide a more cost-effective 
solution than a UPS. Call PSC for information 
on how to conduct a low-cost power study 
and our Series RF Computer Power System 
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We curren tIy have openings a t alI levels for 
individuals with backgrounds in RSTS/E, 
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The Commission on Postal Service, in 
its recent report, estimated that if 
present trends continue, about 23% of 
the nation's first-class mail will be dis
tributed electronically by 1985. Com
mission Chairman Gaylord Freeman, 
who was among those appearing recent
ly before one of the House subcommit
tees, said that unless the uSPS "finds dra
matically new methods of combining 
its delivery system with some form of 
electronic communication, it will inevi
tably suffer such volume and revenue 
losses that services (will have to) be 
drastically reduced." Under such cir:" 
cumstances, the agency "couldn't sur
vive in its present form." 

It's doubtful that Congress would 
allow that to happen, considering the 
number of voters who depend on the 
present mail distributiori system and the 
probability that their needs, in most 
cases, won't be satisfied by on-line sys
tems for many years. One witness at the 
recent hearings-Roger K. Salaman, 
chief of the policy research division of 
the Office of Telecommunications
summed up this point succinctly when 
he said "traditional hard-copy delivery 
of mail must be maintained." 

A key question 
How to do this without restricting the 

options, and potential profits, of com
mercial telecom service vendors, is the 
key question. "Some have suggested 

that the survival of the Postal Service 
depends upon extending the postal mo
nopoly to include electronic messages," 
Salaman explained. "However, one 
must question whether the postal mo
nopoly should be extended into a mar
ket already actively served by competi
tion. Furthermore, there would certain
ly be difficulty in defining the boundary 
of such an extended postal monopoly." 

A friend in Bailar 
The commercial suppliers' best friend 

in this battle is Postmaster General Ben
jamin F. Bailar, who told the Wall 
Street Journal that "the electronic net
work is a fundamentally different busi
ness, where we have nothing special to 
offer. If we jumped in, we'd be acting 
in a predatory manner and I don't think 
the government ought to do that." One 
result of this philosophy is that the post
al system's R&D expenditures amount to 
only 0.05% of its budget, far less than 
what most companies spend. 

Others within the usps are pursuing 
a radically different path, however. 

THE BATTERED U.S. Postal Service, al
ready facing an accumulated deficit of 
$3.767 billion at the end of FY 1977, will 
become more competitive by going to 
electronic technology. But that is certain 
to stir up a hornet's nest of opposition from 
private suppliers. 

• RS-232 Serial Interface 

• Direct Access Mass Storage 

• Full ASCII Keyboard 

• 40 Character Plasma 
Display 

• Microprocessor 
Controller 

The Computer Operations 
Serial Box'· is a brand new portable 
way of communicating with your 
min i/m icrocomputer. 

Combining rugged direct access 
mass storage with a full alphanumeric 
keyboard and plasma display, the 
Serial Box'· is a program loader/data 
logger with a built-in interactive terminal. 

C~J Computer Operations. Inc. 

Among those who appeared at the re
cent hearings was Assistant Postmaster 
General John G. Wise and his deputy, 
William G. Miller. They reported that 
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news in perspective 

since 1974, the agency has been engaged 
in an intensive R&D effort aimed at spe
cifying an "electronic message service 
system" (EMSS). 

N ext month, reported Wise, three 
candidate EMSS configurations will be 
selected. Each will then be "subjected 
to a detailed economic analysis" and "at 
this point next year," the agency's front 
office will be given the results. The next 
step will be to decide what sort of EMSS, 

if any, to implement. 
Among the options being considered 

by the Postal Service R&D staff are: 
direct input of letter-type messages from 
tape, cartridge, facsimile, and key
board-actuated terminals, and direct 
output to data terminals, located on the 
patron's premises, that would record 
these messages on tape, microfilm, 
paper, or crt screens. Satellite transmis
sion between entry and exit post offices 
is "likely,:' although "this is not the only 
approach to be considered," said Wise's 
deputy, William Miller. 

Contracts already have been awarded 
to develop prototype EMSS equipment. 
Pitney-Bowes is working on high-speed 
printing and paper-handling devices, 
while Fairchild Camera and Instrument 

Corp., along with the Naval Electronics 
Laboratory Center in San Diego, is de
veloping a high-speed optical scanner. 
A.D. Little is analyzing the market for 
EMSS on a continuing basis and assessing 
the technology for usable ideas. (Inde
pendently, Quotron has developed an 
electronic mail system for Cook Indus
tries of Memphis, and has it up and 
running-June, p. 15.) • 

What happens next year when the 
EMSS package is dumped on the desk of 
the Postmaster General for a final deci
sion probably will depend, to a great 

Contracts already have 
been awarded to develop 
prototype EMSS equipment 

extent, on what happens in Congress be
tween now and then. This helps explain 
why the. recent House hearings were 
held at this time. (More are coming, ac
cording to a staff member.) 

Want it modernized 
One discussion was conducted by the 

subcommittee on postal operations and 
services, whose chairman is Rep. James 

Miniterm 1204 ASR. 

Hanley (New York). The ~ther hearing 
was conducted by the subcommittee on 
postal personnel and modernization; its 
chairman is Rep. Charles Wilson (Cali
fornia). Both legislators want the Postal 
Service to modernize, and Hanley has 
indicated clearly that he believes the 
agency has the authority to offer at least 
some services now being provided by 
commercial suppliers. 

The USPS, rather than Western Union, 
should be offering Mailgram service, 
said Hanley during the hearing, adding 
that if the Postal Service had moved into 
this market before WU, the postal deficit 
now would be significantly reduced. "It 
is very distressing that the present Postal 
Service does not see the need to put 
greater emphasis on research/develop
ment of new electronic mail services," 
he said in his opening statement. "Postal 
officials believe their ... priority should 
be improved mechanization in existing 
plants. However, if the Postal Service 
allows the private sector to fulfill the 
(demand) ... is that decision going to 
cast a very dismal mold for the nation's 
future mail service?" 

Hanley made it clear that the answer 
to this question is "yes" as far as he's 
concerned. Rep .. Wilson added that he 
"is very much in agreement with Mr. 
Hanley insofar as the failure of the Post
al Service to do something substantial 
in this field ... If they don't do some-

This Powerful New Desk-Top 
is one Smart Move. 
The new Miniterm 1204 ASR from COl is one of the most powerful terminals ever offered 
in such a compact package. 

IT'S A SMART MOVE to feature both a built-in Mini-cassette tape unit with 68,000 
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• Built-in Mini-cassette tape transport stores 68,000 charac
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keyboard-to-line. 
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Numeric cluster. 

• 35 characters per second printing speed, fully buffered. 

• Compatible with all minicomputers and central processors 
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thing substantial, we could lose our 
postal service." 

One way the usps might stave off the 
impending disaster is by interpreting 
the Private Express Statutes more 
broadly. Hanley indicated as much 
when, during the hearings, he observed 
that the Postal Service could be doing 
"more" under these laws. Basically, the 
Private Express Statutes confer upon the 
uSPS the exclusive right to carry letters 
for others over postal routes. 

" ... The most effective 
form of electronic mail is the 
telephone call." 

Rep. Lionel Van Deerlin (California), 
who heads the subcommittee now con
sidering the Consumer Com
munications Reform Act (CCRA) op
poses any broadening of the Private Ex
press Statutes, however. "Any exten
sion ... to 'protect' the postal service 
from the competitive effects of electron
ic funds transfer or electronic mail could 
. " cause grave harm to our domestic 
telecommunications industry," he told 
Hanley's subcommittee. "Many current 
carrier offerings, including Twx/Telex, 
Dataphone, Transaction Network Ser
vice, and all services of Graphnet, Te
lenet, and Tymnet, would necessarily 
collide with expanded private express 
statutes. The most effective and impor
tant form of electronic mail is, of course, 
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the telephone call." 
Henry Geller, the former FCC general 

counsel who's now with the Aspen Insti
tute, pointed out that the statutes, as 
currently interpreted by the USPS, do not 
cover keyboard-entered messages trans
mitted to the recipient in binary bit 
streams, but do cover certain facsimile 
messages. Graphnet, he reported, has 
been asked to pay postage on many of 
the fax messages now coursing through 
its network. Geller thought the Private 
Express Statutes should be "reconsid
ered" by Congress. 

It's hard to believe that the Postal Ser
vice will be allowed to abandon EMSS, 

after investing three years and several 
hundred thousand dollars in the project 
to date. It also appears likely, if not 
probable, that Rep. Hanley and/or 
Wilson will try to strengthen the com
petitive position of the Postal Service. 
One obvious way is by amending the 
Postal Express Statutes to show clearly 
that the usps has sole authority to de
liver newer forms of '~letters," such as 
facsimile. Alternatively, commercial fax 
services could be allowed to continue, 

\ provided they or their customers paid 
postage on each message sent. 

Tough to oppose 
Opposing such legislation will not be 

easy. The usps expects to rack up a loss 
of nearly $1 billion this fiscal year, on 
total operating revenue of about $13 bil-

lion. And as the Commission on Postal 
Service points out in its recent report: 
" ... progress toward self-sufficiency has 
fallen far short of the expectations of 
Congress when it enacted the Postal 
Reorganization Act in 1970. Despite 
three substantial rate increases in five 
years, (federal subsidies) of $1.2 billion, 
and large borrowings, the Postal Service 
faces severe liquidity problems ... " 
The agency's accumulated deficit, at the 
end of fiscal '77, according to the report, 
will total an estimated $3.767 billion. 

Thus, any proposal that holds out 
hope of stanching the flow of red ink 
will be particularly welcome. 

There's also the Postal Service con
stituency to contend with-the patrons 
and the employees. Both groups are 
well-organized. And, because postal 
rates and postal pay have been subject 
to Congressional oversight for many 
years, the user organizations and the 
employee unions have developed influ
ential friends on the Hill 

One indication of how these groups 
feel about electronic mail delivery is the 
recent comment of postal union leader 
James La Penta; he said it represents 
"a conspiracy to turn the mails back to 
private enterprise." 

-Phil Hirsch 
(Mr. Hirsch, a frequent contributor to 
this magazine, once was its Washington 
editor specializing in communications re
lated affairs). 

lbu're accountable for 
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BENCHMARKS . . . 
Marketing Shifts: New marketing struc
tures seem to be the in thing in the non
IBM segment of the computer manufac
turing industry. At least both Burroughs 
and Honeywell are doing it. Burroughs 
changed the top command of its Busi
ness Machines group, its domestic com
puter marketing operation. James Mc
Cullough, who had carried the title of 
corporate excutive v.p. was put in 
charge of the group replacing Ben L. 
Rouse who, at writing, was awaiting 
reasssignment. Honeywell Information 
Systems divided its centralized end user 
sales and marketing force along user 
product lines, splitting the organization 
into four groups. Two already existing 
groups will handle national accounts 
and federal systems. Two new groups 

will handle large and medium-to-small 
systems. The reorganization involved 
appointment of two new v.p.'s, Richard 
G. Meise, director of medium and large 
scale systems in 12 central states, and 
Joseph P. Roebuck, covering 15 western 
states. And Univac's executive v.p. for 
worldwide marketing, Harry A. Stein
berg, announced his resignation from 
the company effective July 31. He'll be 
replaced by Joseph J. Kroger, v.p. and 
general manager of Univac's Americas 
division. Steinberg, 57, took the top 
marketing spot in February 1973 after 
serving as the company's v.p. and con
troller. In that financial post, he put to
gether the deal to buy the user base of 
RCA Corp. after that company decided 
to quit the computer business. A year 
later, Kroger, his 43-year-old successor, 
characterized the acquisition in an inter
view as "the buy of the century. 

TWO NEW HONEYWELL V.P.'s, Richard G. Meise, left, and Joseph P. Roebuck, right, 
confer with Richard R. Douglas, v.p. and general manager of Honeywell's U.S. computer 
marketing division shortly after their promotions, part of a redirection of Honeywell's 
marketing efforts. 

New Amcat Owner: Datatrol, Inc., a 
subsidiary of Applied Devices Corp., ac
quired the Amcat product line of termi
nals from Addressograph Multigraph, 
which will be 'added to the company's 
other terminals and systems for retail 
point-of-sale, credit authorization, 
check guarantee, and others. Some 
5,000 Amcat terminals have been in
stalled by some 30 major users, includ
ing American Express, Co., First Nation
al Bank of Atlanta, Continental Bank 
of Illinois, Bank of America, and Cali
fornia Federal Savings and Loan. Ad
dressograph Multigraph pulled out of 
the business because it said it found it 
to be unprofitable. It will provide sup
port services to Datatrol during a transi
tion period of an undetermined length, 
and there will be a two-year deferred 
payment of an undisclosed amount of 
cash. 

Time Running Out: Two years ago the 
president of Benrus Watch Co., Victor 
Kiam, II, said, "I think the prices in the 
digital watch business are going to be 
so low that they will floor everybody." 

158 

Last month, Bemus pulled out of the 
market, posting a loss of $7 million. It 
will concentrate on conventional analog 
watches. It was the fifth casualty in as 
many months, the previous casualties 
being Litronix, Armin, Gruen, and Gil
lette. Others are reporting losses and 
Timex is relocating its watch-making fa
cilities offshore so that it can remain in 
the price cutting war. 

New From IBM: IBM introduced the IBM 
6240 magnetic card automated typewrit
er which uses a "daisy" print wheel 
which operates at up to 55 characters 
a second, instead of the rotating "golf 
ball" mechanism used on a previous 
model with a speed of 15 characters per 
second. The daisy-wheel subsystem is 
being bought from Qume Corp., Hay
ward, Calif. 

Varian Acquisition: Sperry Rand's Un
ivac Div. completed its previously an
nounced acquisition of Varian Data 
Machines, paying an estimated $25 mil
lion for the Irvine, Calif., minicomputer 
manufacturer. Varian, which had sales 

of under $40 million last year, will be 
operated separately in Irvine and not as 
part of other Univac operating divi
sions, although it will be headed by 
John F. Horton, a Univac v.p. in charge 
of new marketing ·ventures. Donal Dun
can, head of the Varian Associates sub
sidiary, will not join the approximately 
1,000 Varian employees going to Uni
vac. He'll remain with Varian Associates 
as president of the company's Informa
tion Systems Group and a v.p. 

Green Light for Compucorp Plan: 
Compucorp, Los Angeles producer of 
programmable calculators which filed 
bankruptcy proceedings late last year, 
has been released from Chapter XI fol
lowing approval by creditors of a reor
ganization plan. Major creditors are Lit
ton Industries, which bought and sold 
Compucorp products, and Security Pa
cific National Bank. Litton stopped 
buying from Compucorp last October. 
Elmer R. Easton, founder and president 
of Compucorp, said the firm now has 28 
employees and is completing new prod
ucts to be introduced this year, including 
a desktop computer system with 65K 
of core memory to compete with small 
business offerings by Hewlett Packard, 
Wang Laboratories, Olivetti, and IBM. 
Compucorp plans to have its own mar
keting and distribution network, he said. 

Conviction in Paper Case: Eugene 
Corey, central figure in a paper prod
ucts ploy (March, p. 148) alleged to have 
defrauded Hartz Mountain Corp. of 
more than $75,000, was convicted by a 
jury of bribery fraud after a five day 
trial in New York. John P. Cooney, Jr., 
the assistant U.S. attorney who prose
cuted the case, said evidence established 
that Corey defrauded the pet foods con
cern by having the company pay more 
than $200,000 for shipments of paper 
products it hadn't received, receiving 
more than $75,000 in kickbacks for 
doing this. Corey was v.p. of Hartz' data 
processing department. Hartz initiated 
the investigation of Corey when he 
elected to take early retirement at the 
age of 51 in April of 1976. . 

DEC Sues EM&M: Digital Equipment 
Corp. charged Electronic Memories & 
Magnetics with violation of four PDP
II-related patents in a suit filed in a 
Boston federal court. DEC'S allegations 
cited EM&M'S introduction of its PDP-
11/34 emulator and said the California 
firm infringed two PDP-II processor 
patents, one unibus patent, and one 
patent covering both. DEC is seeking a 
final injunction against further alleged 
patent infringement, an award of dam
ages, an accounting of profits, and an 
assessment of interest and costs. No 
amounts were specified. The suit states 
the EM&M will make "unlawful gains 
and profit from the infringement." * 
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Commercial ECLIPSE Systems. 
Because a computer should be a vehicle for growth. 

For most companies, buying a computer 
is a big step forward. So you want to be sure 
the computer yqu invest in will keep rolling 
with your company. That's why you want 
a Data General commercial ECLIPSE 
data processing system. 

Our systems can be expanded in several 
. directions at any time. For instance, as your 
transaction volume grows, you could move 
from two to eight, sixteen or more terminals. 
And as your files and records expand, you 
could add disc capacity from 10 megabytes 
and grow to over 1500 megabytes. And 
with our powerful communications capabili
ties, system configurations can range all the 
way up to a multiprocessor network with 
distributed processors as more applications 
are added. 

Plus our commercial ECLIPSE data 
processing systems also work easily with 
larger commercial computers. They use the 

same high level ANSI '74 COBOL larger 
systems use, the same language your staff is 
already used to. So, even if you start with 
our smallest configuration, you're really 
beginning farther up the ladder than with 
any other small computer system. 

Data General commercial ECLIPSE 
systems. They can take the pain out of 
growing. Now put your future on the line 
and send for our booklet. 

D Send me your commercial ECLIPSE brochure, "Smart answers to your 
data system demands. " 

D Send your brochure and have your sales representative call. 
Mail to: Data General, Westboro, MA 01581 

Name 

Title 

Company 

Address 

City State 

Tel. 

Zip 
ECUPSE is a registered trademark of Data General Corporation © Data General Corporation, 1977 

Data General, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., 
Ontario. Data General Europe, 15 Rue Le Sueur, Paris 75116, France, 50-006-06. 
Data General Australia, Melbourne (03) 82-1361. OM 

~ , Data General CIRCLE 28 ON READER CARD 

July, 1977 Its smart business. 159 



LOOKAI-EAD 
(Continued from Page 16) 
evidence that the certificate is gaining acceptance. Merton R. Walker, 
State Farm Fire & Casualty Co., Bloomington, Ill., v.p. of the Institute 
for Certification of Computer Professionals (ICCP) which prepares and 
promotes certification tests. for computer personnel, said his company 
will pay a bonus to employees who pass the CDP test and the newly 
announced Certificate in Computer Programming (CCP) test which will 
be held next October (April, p. 178). Fred Harris, Univ. of Chicago, 
and past president of ICCP, said he knows of at least one instance at 
one of the eight major acountlng firms where passage of the CDP test 
is a prerequisite for employment in its computer section. 

JOTTINGS FROM THE NCC 
The severe winter experienced this year in the East and Midwest has had 
an impact on data processing recruiting in the Southwest. Ron D. 
Andersbn, Recognition Equipment Inc., Irving, Texas, told an NCC session 
on dp executive searches his firm is receiving an unprecedented 50 un
solicited resumes per week, mainly from people from the East and Midwest 
who want to relocate to the "sun belt. n 

Dr. Robert E. Rakel is a family practitioner who wants help from com
puters in the future but doesn't want to be replaced by one (page 132). 
"I envision a guy on a slab," he says, "being fed into a machine then 
coming out the other side while the machine's display flashes 'The 
operation has been complete.d. Itt 

A listener at an NCC privacy session who said he isn't impressed 
with the "high costs of mailing" arguments used by firms who are fight
ing privacy legislation suggested this way to get around these costs: 
"Suppose I give a firm a list of people and say 'I don't care if these 
people want to know about me but) if anybody else asks, let me know. 'u 

RUMORS AND RAW RANDOM DATA 
Newly refinanced Cambridge Memories will offer three new product entries 
in August and September: an LSI plug-compatib~e memory for the DEC PDP-
11 line, a "processor speed-up system" for the 370/158, and the in
dustry's first 16 megabyte 370/158 add-on memory •••• Sometime before 
fall, Honeywell will offer their first ruggedized mini--the HIS model 
6/36, manufactured at Billerica, Mass., and modified by the avionics 
division in St~Petersburg, Fla ••• ~.Laura Gibson, corporate computer 
operator at National Gypsum Co. in Buffalo, was married in late April 
to Erby,Norris of National Gympsum's Huron Cement Div. in Detroit. 
Word got out the other day when it was learned their romance grew from 
daily voicecommunicatio~s Ove!" C{)dex mod~msinstalled seven ,years ago 
to allow Huron Cement's Univac 9200 to communicate with the Univac 1106 
atBuffalo •••• California ConiputerProduc'ts, Inc. not only is expanding 
into the add;... on memory business, it' salso cutt;:ingback some lines. 
The man in charge of the~utback progr~said the otller day its, colIlPuter 
output microfilm business is 'am.ongthe cutbacks: "We don't sell viewers 
and we don't sell film. We were in the razor blade business and all we 
sold were the razors. H •••• Computer lawyer Milton Wessel's book, 
"Freedom,"sEdge: The Computer Threa1:t() Society, It sells for $5.95, but 
friends can buy it at the author's courtesy discount oflO%--orso it 
seemed until Alan A. Benj amin,thehead oiBritain' s Computing Servic~s 
Assn., sent in'acheck for $5.35 (one-half cent below t.hediscount price) 
and· was told ,by ,the publisher "Addison-:W'esley ,:i.tcot1ldn 't s~nd him the 
book until it got an a.dditicinal l¢,' which Wessel later paid by check. 



Take an in-depth look at 
in-hollse timesharing: 
You know the problems facing 
the data processing department: 

Other departments in your 
company want faster response, 
broaaer capabilities, better service. 

And your management 
wan ts you to hold down your 
operating costs. 

You're probably looking hard 
for a solution. A closer look at 
in -house timesharing could give 
it to you. 

Fast, long-lasting relief 
Unlike upgrading a large central 
computer, expansion to an in
house timesliaring system isn't a 
time-and-money-consuming 
ordeal. 

And unlike buying outside 
computer time you're not build
ing in a monthiy bill that inevit
ably keeps building up. 

Adding an in -liouse time
sharing capability is a shrewd 
way to add computer power. 
Because it won't add significant
ly to your operating costs; in 
fact, it can pay for itself by reduc
ing current costs. 

Especially: if you add the sys-
tem specifically built for -
timesharing: our BTl 4000. 

A timesharer's timesharer 
The BTl 4000 Interactive Time
sharing System is made by us: 

Basic Timesharing, Inc. We're 
the computer manufacturer with 
timeshare experience. Which has 
helped us produce a computer 
uniquely right for timesharing. 

To help you do more-while 
helping your company spend less. 

Easy to begin, room to grow 
You can own your own BTl 4000 ' 
for as little as $35,950. For that 
you get a ready~to-go system with 
10 megabytes of storage and 8 
ports-just add terminals. 

BTl 4000 features modular con
struction, so systenl downtime 
for expansion is minutes, rather 
than days. You can add disk stor
age to 400 megabytes; increase 
user capacity to 32 ports; add 
peripherals like industry-com
patible magnetic tape and a line 
printer. 

Hard working, always working 
The BTl 4000 is a true timeshar
ing system. It allows doing any 
mix of tasks, all at the same 
time, all completely independent. 

It also gives you continuous 
system availability, because soft
ware housekeeping can be per
formed while users are on-line. 

There's also off-hours job
stream processing. So the BTl 
4000 can be working for you, 
even when no one's around. 

The BTl 4000 uses BASIC-X, 
an unusually powerful extension 
of the BASIC user language, en
hanced for business programming. 

What's more, the BTl 4000 
offers heirarchal account organi
zation and stringent security so 
that you can maintain total con-

trol over who's using it, and what 
they can do. 

And it does all this without a 
full-time operator. 

Inexpensive help 
Used during typical office hours, 
the operating costs for a BTl 
4000, including maintenance, are 
about $1 per terminal hour. And 
should you grow to 24 hour us
age, your operating costs shrink 
to less than 10 ¢ per terminal 
hour. 

Around-the-clock help 
We back our BTl 4000 with any
hour, anrwhere, on-line support 
with dia -up access for problem 
diagnosis. Yet in a typical instal
lation! our maintenance plan 
costs less than 1 % of the sys
tem's purchase price per month. 

Look to us 
The BTl 4000. The interactive 
timesharing system that will 
help your data processing de
partment do more, for less. 

For more information, just 
look to the Basic Timesharing 
office nearest you. 

And start-up won't cause a 
departmental hang-up. The BTl 
4000 can be installed and work
ing for you in one working day. 

Expanding to do even more Th B'T'T 4000 M B-
work takes even less work. The e II I eans uSlness. 

Basic Timesharing Inc., Headquarters: 870 W. Maude Avenue, Sunnyvale, CA 94086, Sales Offices: East: Cherry Hill, NJ (609) 662-1122; 
Midwest: Minneapolis, MN (612) 854-1122, Chicago, IL (312) 298-1177; West: Sunnyvale, CA (408) 733-1122, Anaheim, CA (714) 533-7161 
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hardware 
Off-line 
Although it's unlikely the "Chess 
Challenger" can beat the U. S. com
puter chess champ, CHESS4.5, it's 
said the Challenger can give a 
"good" player a run for his money. 
And, speaking of money, the $200 
Challenger is orders of magnitude 
less expensive than the champ and 
its Cyber 170 host. Chafitz, Inc., 
a Washington, D.C., electronics 
specialty store reports selling 
near1y.500 of .. the mi~roprocessor:-

based games since early April. 

The Air Force is studying the use 
of fiber optics as a communications 
medium in secure communications 
systems. Unlike in wires, where 
passing electrical current creates 
unwanted signals detectable at a 
distance, passing light through 
fiber optics communications lines 
cJeates no radiated signals. With 
wires the Air Force must use either 
elaborate coding or physical pro
tection of the transmission lines. 
Fiber optics are also expected to 
offer lower overall system cost. 

Customers of Commercial and 'Farmers 
National Bank in Oxnard, Calif", 
can receive instructions in English 
or Spanish from the bank's "Te11/ 
Star 24" automatic banking service. 
After inserting a plastic identifi
cation card into the machine, a 
voice greets the user in English 
and Spanish. An invitation to 
select either language for the 
balance of the transaction appears 
on the device's video instruction 
screen. This thoughtful touch is 
important because of the rich 
Spanish-American heritage of the 
bank's marketing area, according 
to executive v.p., Richard D. 
Spencer. 

"For solar energy to payoff, 
you've got to have two things: 
sun and cold weather," says William 
A. Beckman of the Univ. of 
Wisconsin-Madison. "The sun sup
plies the heat and the cold weather 
makes the heat valuable." Beckman 
and John A. Duffie of the univer
sity's Solar Energy Lab made 
computer simulations of houses 
equipped with solar heating in 170 
locations around the U.s. and 
Canada. 
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Microfiche Reader/Printer 
The 21st Century microfiche reader/ 
printer can make copies in any size 
from 4 x 5-inches to 12 x 12-inches. 
The fiche image is viewed on a 12 inch 
square screen; actual copy size is 
shown by vertical lines on the screen. 
The fiche carrier may be positioned 
manually or by turning horizontal and 
vertical "fine tune" knobs. An optional 
image rotator can turn the image up to 
90° to align skewed fiche. Other con
trols handle focusing, print density, 
high or low lamp intensity, and corona 
polarity (for positive or negative film). 

Warning lights indicate low paper or 
toner levels. Interchangeable lenses 
give magnifications from 24X to 54X, 
with higher magnifications available. 

The deluxe model 2001-D sells for 
$1,400, and includes the image rotator 
and corona polarity features. The stan
dard model 2001-S sells for $1,180, 
with the image rotator available for an 
additional $180 and the corona polar
ity available for $80. A coin-operated 
mechanism that accepts nickles or 
dimes carries a price tag of $125. De
livery is four to six weeks. MICRO IN
FORMATION SYSTEMS, INC., Atlanta, Ga. 
FOR DATA CIRCLE 269 ON READER CARD 

Big Disc 
This mass-storage facility will let Hew-
lett-Packard 3000 users attach as many 
as 1.2 billion bytes of storage to each 
selector channel port. Each controller 
can handle four 300MB drives. A single 
drive and a controller sells for $29,900, 
each additional drive goes for $17,500. 
An 110 handler, supplied by the ven
dor, maps the larger drive so +he 
change is transparent to an HP 3000 
system operating under MPE II. The 
controller allows multisector opera-

tions across head and cylinder bound
aries, thus increasing throughput and 
taking advantage of the controller's 
1,209K bps data transfer rate. 
TELEFILE COMPUTER PRODUCTS, INC., 
Irvine, Calif. 
FOR DATA CIRCLE 280 ON READER CARD 

Crt 
The Midas II, a microprocessor-based 
terminal, offers eight selectable data 
transmission rates ranging from 110 
bps to 19,200 bps, and half- or fu11-
duplex operation. It displays 24 lines of 
80 characters in 7 x 9-dot matrix form 
on its 12-inch diagonal display screen. 
A full 128-character repertoire is avail
able. The keyboard includes a numeric 
pad and cursor control keys. The unit 
offers either Rs232C or current loop 
compatibility. It sells for $1,225 in lots 
of 100. The Midas III has the same 
features as the Midas II, plus full key
board edit, field attribute edit, and a 
2K paging option. It sells for $1,345 
in quantities of 100. On a one-year 
lease, which includes on-site mainte
nance, the Midas II goes for $85/ 
month, the Midas III for $951 month. 
Crt workstations, which are also avail
able for purchase, have rental prices 
starting at $141 month. MINI-COMPUTER 
SYSTEMS, INC., Anaheim, Calif. 
FOR DATA CIRCLE 275 ON READER CARD 

High-Speed Printer 
At first glance, the model 9700 elec
tronic printing system looks pretty 
much like this vendor's four year old 
model 1200 printer. But that's only at 
first glance. New features and the use 
of newer technology make the 9700 
both faster and more versatile than the 

earlier 1200. As with the earlier print
er, the model 9700 operates from ei
ther computer-generated output mag 
tapes or directly connected to a 360 or 
370 mainframe. The 9700 can print 
twice as many pages per second (two 
vs. one) and up to four and one-half 
times as many lines per minute 

(Continued on page 164) 
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Infoton has always produced a special breed of terminals. 
Reliability is what has made seven generations of Infoton 

winners stand out from the field. And, like their predecessors, 
it's their reliability that makes the new Infoton 200 and 400 so 
very special. 

They are just built better than other terminals in their class. 
Take the 200, for example. A detachable keyboard of solid 

state construction guarantees 100 million operations ... ten 
times the performance of most mechanical keyboards. And the 
keyboard comes in various configurations to suit users' unique 
requirements. 

Other outstanding features include 96 character upper/ 
lower case format, addressable cursor, EIA "A 
and current loop interfaces and non-destruc
tive forward and back spacing. , 

The 400 has everything the 200 
has ... and more. Designed around 
the Z-80 microprocessor, it performs a 
multitude of functions. Capabilities include 
complete formating and editing with block mode 
transmission. Also character mode for normal log-in 
procedures or straight character operation. 

Last but not least. Both the 200 and 400 have 
prices among the lowest in the industry. No wonder 
they are such favorites. 

Write or call for full details. 

• Winners 

July, 1977 

mlnfoton 
Second Avenue, Burlington, MA 01803 
(617) 272-6660 

For full facts, iust contact any of the Infoton offices below: 
• Brooklyn, NY (212) 83~8391 • Atlanta, GA (404) 455-0060 
• Gaithersburg, MD (301) 840-9270 • Scottsdale, AZ (602) 994-5400 
• Pasadena, CA (213) 796<-9940 • Bellevue, WA (206) 454-9332 
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(Continued from page 162) 

(18,000 vs. 4,000). This increase in 
lines per minute print rate is due to the 
9700's ability to change type sizes (and 
fonts) under software control on a 
character-by-character basis. Type 
sizes range from four point to headline
size 24-point. 

The printer uses 8112 x II-inch paper 
in weights ranging from I6-pound 
bond to 110-pound card stock. Two 
paper hoppers let the user switch be
tween paper types, even during the 
same print job, and output can be 
printed horizontally or vertically. 

The 9700 also can print forms while 
printing data. Unlike the 1200, which 
projected form images from slides onto 
the page, the 9700 stores forms (and 
fonts, and other predefined images) on 
its 20MB formatted disc. The same 
modulated laser that images characters 
also draws the form (the 1200 used 
optical imaging). Users are said to be 
able to design their own forms in a 
matter of hours. As a service, the ven
dor will build a user library of logos 
and signatures which are stored on the 
disc for later projection (under soft
ware control) onto the printed page. 

Off-line the 9700 accepts its input 
from 1,600 bpi, nine-track mag tape. 
Character codes accepted include 
EBCDIC, ASCII, and BCD (nine-track). 
These tapes may be written in any of 

. the following formats: ANSI; IBM 
os/vs/370, os/360, 00s/vs/370, 
00s/360/370; Burroughs MCP 2500-
4700, MCP 6700; Honeywell os2000, 
os6000; Univac Series 70, and Univac 
1100-os Standard Files. The on-line 
interface is to 360 models 30 and larg
er and 370 models 135 and larger. 
The 9700 is compatible with 
os/vs/370, os/360, 00s/vs/370, and 
00s/360/370. In both on-line and off
line operation, the units buffer data on 
disc. 

The 9700 will be available in the 
third quarter of 1978. It sells for 
$295,000. Rental is $5,300 per 
month, plus a charge of 3.5 mills per 
page. XEROX CORP., Data Systems Di
vision, EI Segundo, Calif. 
FOR DATA CIRCLE 2n ON READER CARD 

Small Business Systems 
Aimed at small businesses and opera-
tional units in Fortune 2000 firms, the 
cs/40 family uses a modified version 
of this firm's Nova 3/12 minicomputer 
to provide a multiuser COBOL business 
system. Each of the three members of 
the family consists of a processor, 
10MB cartridge disc, printer, and a dis
play terminal. Interactive COBOL and 
support software are also included. 
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The two larger systems support addi
tional terminals, and all can support 
diskette and mag tape subsystems and 
additional disc storage (up to 40M B 

total). 
Developed by the vendor, the COBOL 

compiler meets level 1 1974 ANSI stan
dards. Several modules contain level 2 
capabilities. The compiler supports 
nested IF statements and the PERFORM 
verb with the UNTIL condition clause. 
Screen formatting and data field error 
detection and correction are also sup
ported. Files may be sequential, rela
tive, or indexed sequential. The cs/40 
operating system is adapted from the 
vendor's real-time disc-based operating 
system, RDOS. The optional RJ E ~O 
control program provides remote job 
entry and communications between 
other computers from the vendor or 
IBM-compatible systems. 

The smallest member of the family, 
the cs/40 model Cl, supports one ter
minal. A typical configuration, includ
ing one terminal, a processor with 
64KB of memory, 10MB disc subsys
tem, a single diskette drive, a 60 cps 
printer, workstation desk, and single 
bay cabinet sells for $33,415. The cs/ 
40 model C3 can handle up to four 

product 
spotlight 

Graphics Terminal 
The 2648A graphics terminal can pan 
and zoom, draw vectors using its "rub
ber-band" line and keyboard cursor 
controls, and even draw graphs from 
tabular data. It also offers the data 
entry and data communications func
tions of its sister terminal, the 2645A. 
Separate memories hold graphics and 
alphanumeric data; both can be viewed 
separately or simultaneously. The stan- . 
dard 2648A has 8KB of alphanumeric 
memory, expandable to 12KB. Sixteen 
16K RAM'S provide 360 x 720-dot reso
lution in the graphics display. Zooming 
and panning can be done off-line with 
a single keystroke. Any part of the 
graphics memory may be magnified up 
to 16 times, allowing closer investiga
tion, modification, and redrawing of 
dense areas. The rubber-band line lets 
the user stretch and draw lines from 
any point to the cursor. The automatic 

terminals. A typical C3 system, consist
ing of essentially the same hardware in 
the C 1 system, plus two more tenni
nals and workstation desks, sells for 
$40,245. The largest member of the 
family, the model C5, can have as 
many as nine terminals. In a typical 
configuration with five terminals (and 
workstation desks), processor with 
128KB of memory, 20MB of disc, mag 
tape, 300 - lpm printer, synchronous 
communications option, and two bay 
cabinet, the C5 sells for $82, I 00. All 
systems include COBOL and system util
ities. First shipments will begin in Sep
tember, with volume deliveries begin
ning in the fall. End user quantity and 
oem discounts arc available. DATA 
GENERAL CORP., Westboro, Mass. 
FOR DATA CIRCLE 268 ON READER CARD 

Logic Analyzer 
The 45-B logic analyzer allows users to 
display four channels of digital logic 
waveforms on a conventional, single 
trace oscilloscope. The user can simul
taneously display input and output 
signals. or look at circuit operation with 
respect to clock and various timing 
pulses. The small 45-8 can operate 

(Continued on page 168) 

plotting feature allows a user to draw 
graphs of data in tabular form. This 
can be done off-line with the terminal 
guiding the user through a menu of 
questions about the tabular data to be 
plotted. 

Capabilities shared with the earlier 
2654A include user-defined soft keys, 
off-line data preparation and editing, 
built-in self test, both page and charac
ter-mode operation, and optional char
acter sets. The 2648A displays alpha
numerics in a 24-line 80-column for
mat .on its 5 x 10-inch screen. It can 
com~nunicate at up to 9600 bps over 
an Rs232C interface. Optional built-in 
cartridge tape drive~ provide 220KB of 
local data storage. The terminal sells 
for $5,500; with tape drives it goes for 
$7,100. Deliveries begin next month. 
HEWLETT-PACKARD CO., Palo Alto, 
Calif. 
FOR DATA CIRCLE 279 ON READER CARD 
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"Which one of you. 
wanted this delivered 

before lunchtime?" 

We'll move your 
small package in a big huny. 

We make SPD as easy as 1, 2, 3~ at the 113 cities United serves, including Toronto 
1. Take your important sll1all package to United's and Vancouver. 
SI:>D Ce~1ter in the passenger tenninal a~ least _ How big is "small"? . 
thlliy n11nutes before depaIiure of the flIght you .,.~ .... 
choose. Prepay the charges. Up to ~O pou~1ds 111 weIght and 99 111ches 111 t?tal 
2 C 11 dd ·th th fl· ht b dImenSIOns (length, plus WIdth, plus heIght). . a your a ressee WI e Ig nun1 er, ~ "'_~ 

arrival time and the SPD.receipt nUlnber. S We keep your cost low. 
3. Y<?ur package can be pIcked up. at.the . PClc'~ For guaranteed, same-day service 
d~st111atlon baggage claIm area wIth111 thIrty Dis ~ge between New York and Chicago, you 
n1Inutes of cUTlval. ~1JCltCh pay just $27.50. Between Los Angeles 

and New York, $38.50. (Rates effective 
Send 'most anything 'most anywhere. January 1, 1977, and subject to change.) 

Printed n1atter, machine paIis, film, 
legal documents, adveliising materials Now-SPD it door-to-door. 
-or the book your daughter needs at Guaranteed delivery at low cost. Call 
college. And SPD service is available (800) 424-9899 toll free and ask about it. 

See why Uniteds No.1 in the cargo sky . 
It; uniTED AIRLinES CARGO 
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Distribu 
Confusion 
There are almost as many approaches to distributed processing as ther, 
By letting your needs dictate the right solution, Hewlett-Packard can hell 
You already have a large EDP 
investment. The last thing you need 
is a distributed data processing plan 
that makes your present operation 
obsolete. Or that will be out of date 
itself in a few years. 

At Hewlett-Packard, we've 
worked out several ways to simplify 
the problems of putting your 
computer power where the work is. 
Our systems can help you make the 
most of your system, let you 
computerize many functions you're 
now doing manually, and still give 
you central control through links to 
your big computer. And they're so 
versatile that they can adapt to 
future changes in distributed data 
processing. 

This all-around performance 
makes the HP 3000 an ideal 
departmental computer. You can 
dedicate it to solving a wide range of 
problems such as order processing, 
inventory control, cost accounting 
and materials requirement planning. 

You'll see a dramatic improvement 
in efficiency at your plant or sales 
office or distribution center. At the 
same time, you'll have a better data 
entry system with the capacity to edit 
and check data before transmission 
to the central computer. By reducing 
inaccurate entries, you can shrink 
your communications costs. 

Our system is also easy to expand, 
either within a department or into a 
complete network of computers that 
share information and programs. 

Putting an entire network of 
computers at your fingertips. 
We've developed new software, 
DS/3000, that turns a series of 

47703HPG5 
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HP 3000s into the simplest, most 
functional network available today. 
You can sit down at a terminal and 
use the programs, files and data in 
any interconnected HP 3000. You 
don't need a special program to do it. 
Simply identify the computer you 
want to talk to and you're on-line. 

With the same ease, you can shift 
programs and files from one 
HP 3000 to another. And you can do 
local and remote processing at the 
same time. 

Imagine how much faster remote 
sites can get accurate, up-to-the
minute information this way than 
they could by depending on the 
overworked central computer! 

How a small computer 
handles big computer jobs. 
The HP 3000 has versatile executive 
software that manages all the com
puter's resources. Advanced design 
gives it the speed and power needed 
to handle more jobs more quickly 
than comparably priced computers. 
(Our U. S. prices start at $110,000.) 

While you're getting information 
from the computer on one of the 
terminals, the system can be 
running batch programs. 

You can also use as many as six 
"big computer" languages, run 
large programs on our small system 
and develop software quickly and 
inexpensively. (A very important 
consideration when you look at the 
climbing costs of programming.) 

The executive software is so 
advanced that it will remain the 
heart of our computers for years to 
come. So you can keep adding to 
your system without having to throw 

your old programs out the window. 
And the built-in flexibility of the 

HP 3000 helps you stay up with all 
the latest trends, no matter what 
direction distributed data processing 
takes in the future. 

TheHP 3000: 
The system that makes 
it all seem simple. 

For efficient management, you 
should have a computer system that 
adapts to your EDP set-up while handling 
those day-to-day departmental jobs you 
need to automate. The HP 3000 does precisely 
that. By forming a network of HP 3000s, each 
department can take care of its own workload 
and also share programs / ..... -' 
and data bases with 
the rest of the i 

organization. At ( 
the same time,,,w 
you can com
municate with 
your big com
puter so you 
don't lose central 
control. What better 
way of avoiding dis
tributed confusion? 

CATRMRTION 



re computer companies offering them. 
au clear up the confusion. 

Turning raw numbers into 
usable information. 
Your big computer has data base 
management to consolidate related 
information into easily accessible 

files. This capability is just as 
important at remote sites. 

It allows your key people to call 
up the facts they need instantly, 
and get them in an easily under
standable form without wading 

through reams of paper. 
The HP 3000 has an extremely 

effective data base management 
capability. With its help, the 
computer will generate forms, titles, 
page and column headings, data 
sorted by categories, subtotals, 
totals and averages. And, through 
DS/3000 software, you can call up 
any HP 3000 data file in your 
network. 

Data base management on the 
HP 3000 has proven so efficient that 
it was recently named to the Datapro 
Software Honor Roll, placing it 
among the 38 top software products 
in the country. 

It takes more than a good 
product to make it a safe buy. 
Support has always been a top 
priority at Hewlett-Packard. For 
our computer customers, we have 
complete service before and after the 
sale, with on-site training and full 
documentation. Nearly 1000 
Customer and Systems Engineers 
provide regular maintenance and 
give you applications and program
ming assistance. They work out of 
offices in 65 countries around the 
world, offering you efficient service 
at a remote location as well as at 
your headquarters. 

So if. you want to take the 
confusion out of distributed process
ing, now and in the years ahead, 
call your nearest Hewlett-Packard 
office listed in the White Pages. 
Ask for a Computer Systems 
representative. Or write for more 
information to Bill Krause, 
Hewlett-Packard, 11000 Wolfe Road, 
Dept. 404, Cupertino CA 95014. 

HEWLETT~PACKARD 
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(Continued from page 164) 

from AC or battery power, and is com
patible with TTL, DTL, RTL, and CMOS 
logic. The device sells for $149.95. 
DIGITAL BROADCAST SYSTEMS, INC., 
Huntsville, Alabama. 
FOR DATA CIRCLE 274 ON READER CARD 

Prom Programmer 
The PP 2708/16 can program a 1K 
2708 PROM in less than 100 sec. or a 
2K 2716 PROM in less than 200 sec. A 
TTL-compatible parallel interface con
nects the programmer to ariy micro
computer. An internal address counter 
eliminates the need for adciress lines~ 
The unit requires an unregulated 
power supply that provides +8 to + 12 
vdc at one amp. Each unit comes with 
a black anodized aluminum case, a five
foot ribbon cable with prewired con
nectors, and software. It's available as 

a kit for $249, or assembled for $299. 
Availability is 30 to 45 days ARO. 
OLIVER AUDIO ENGINEERING, INC., 
North Hollywood, Calif. 
FOR DATA CIRCLE 270 ON READER CARD 

Crt 
The Model 675 crt terminal offers 
switch-selectable speeds up to 9600 
bps, switch-selectable parity, half- or 
full-duplex operation, Rs232C inter
face, and a nine-inch display capable 
of showing 1,024 characters in 16 lines 
of 64 characters. A 20ma current 
loop interface can be substituted for 
the Rs232C interface. The tty-like key
board may be located· as far as four 
feet from the display screen. The unit 
works with the upper case ASCII char
acter set. With display, keyboard, and 
workstand, the 675 sells for $895. It 
leases for $39/month on a one year 
lease. Other configurations, including a 
suitcase version and one with an acous
tic coupler, are also offered. The dis
play monitor interface is Rs170 com-

posite video; users can buy the termi
nal, without a display, and attach their 
own monitor or video tape recorder. 
Delivery is two to six weeks, depending 
on configuration. TERMINAL DATA 
CORP. OF MARYLAND, Rockville, Md. 
FOR DATA CIRCLE 282 ON READER CARD 

Eprom Board 
Capable of holding 16 2708 EPROM'S, 
this board can plug into a microcom
puter's S-100 bus. Unused 4K sections 

If you're interested in 
replacing obsolete ADD PUNCH systems 
you should be interested in Porta-verter. 

Porta-verter offers you a 
reliable, low maintenance 
electronic data gathering 
device that transmits 
information via telephone 
lines to your computer. 

168 

It's as easy to handle as a 
calculator. Everything you 
enter is visible on printed 
paper tape and is 

simultaneously recorded on 
magnetic tape cartridge. To 
transmit, just hook up 
Porta-verter to a telephone. 
The built-in modem and 
acoustic coupler will 
transmit data at 1200 baud. 

For full information on how 
you can process data faster, 
save on maintenance and enjoy 
greater reliability, give us a call. 

,,,; ~!.~~!!~~~~~n Systems, Inc. 
53 John Street, Cumberland, R. I. 02864. 
Phone: 401-724-8500 TWX 710-387-1171 
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may be disabled to allow random 
access memory to exist within the 
board's address space. The board has 
sockets for, but does not include, the 
EPROM'S. It sells for $85, with deliv
eries from stock. IBEX, Sunnyvale, 
Calif. 
FOR DATA CIRCLE 272 ON READER CARD 

Communications 
The cv 1100 Com Pak series of com
munications hardware, based on DEC'S 
LSI-II microcomputer, can mUltiplex 
as many as 31 communications lines to 
the LSI-II. The unit may find its place 
in a communications application as a 
buffered line concentrator, a network 
node, a preprocessor, or a message 
switch unit. 

Each line of the cv 1100 can be 
programmed to operate synchronously 
or asynchronously at standard data 
rates up to 19.2K bps. The unit offers 
full duplex operation and full modem 
control. The transmitter and receiver 
of each line can run at different line 
speeds. Characters may be five, six, 
seven, or eight bits. In synchronous 
mode, binary synchronous protocol is 
possible; SDLC is not currently avail
able, but may be in the future. 

A system consisting of an LSI-II with 
40KB of memory and a three line 
multiplexor sells for $4,425. Addi-

tional cv 1101 line multiplexors, con
taining the computer interface and 
three line controllers, sells for $750. 
The cv 1102 four-line group, consist
ing of four line controllers and bus 
cable for connection to the communi
cations bus sells for $600. NETCOM 
PRODUCTS, INC., Santa Clara, Calif. 
FOR DATA CIRCLE 267 ON READER CARD 

Tape Cleaner/Tester 
The SL T-80, an automatic unit that 
cleans, tests, and precision stacks a reel 
of mag tape in three and three-quarters 
minutes, now tops this vendor's line of 
tape cleaner/testers. This may be the 
first cleaner capable of handling con
ventional reels and designed to work 
with automatic loading tape reels. The 
unit comes in three versions: for nine 
track, 1,600 bpi format tapes; for 

6,250 bpi, nine track tapes; and for a 
combination of both densities. 

It is said that routine maintenance 
on the SLT/80 removes accumulated 
dirt, dust, and oxide debris that ad
heres to tape surfaces and causes signal 
dropouts and read/write errors. The 
unit also helps users identify un,reliable 
tapes by reporting on their exact con
dition, computer correlated at subcriti
cal, nominal, or hypercritical levels. 
The unit sells for $12,100; average lead 
time is 30 days. KYBE CORP., Waltham, 
Mass. 
FOR DATA CIRCLE 251 ON READER CARD 

Video Interface 
The VIURAM-Lll/16 contains lKB of 
random access memory and associated 
circuitry for generating a composite 
video signal from the ASCII characters 
stored in its memory. It works with 
DEC'S LSI-ll and PDP-ll /03 proces
sors. The video output complies with 
the EIA Rs170 standard for driving 
monitors with 75 ohm input imped
ances. The VIURAM (video interface 
unit random access memory), requires 
a half-slot in the LSI-II's backplane. Its 
addressing is strap-selectable to start at 
any lK word boundary. The display 
format is 16 lines by 64 characters, and 
the unit can generate 128 characters 
from the seven-bit ASCII code, with the 
eighth bit selecting normal or reverse 

~r= vou U~=~~~G~ U~=~~~~9~ ~OC:W~=J~~j«3 ~JLe:uu~~~~~i 
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The LDM 404 is the result of two years of intensive 
research and development work. A lightweight, 
rugged machine, the LDM 404 is designed to fill a need 
in the datacom marketplace for a data transmission 
device capable of moving data synchronously at 
distances up to 20 miles over standard voice channel 
lines. 

RELIABILITY. DEPENDABILITY. VERSATILITY. 

These are "quality" features built into every LDM 404 
modem. Not only will the LDM 404 outperform 
conventional short haul data sets, but, it enables the 
user to take advantage of tariffed lines and to transmit 
data over longer distances. ' 

THE LDM 404 IS A SENSIBLE CHOICE. 

For 1/2 to 1/3 the cost of most long haul modems, you 
could own an LDM 404 ..... giving you high performance 
data' transmission at reasonable costs. After all, if 
you're only transmitting up to 20 miles, why pay more 
for expensive longer distance modems? 

Just check these LDM 404 features: 

"112 to 1/3 the price of long haul modems. 

Vlmmediate delivery. 

"Products for the Digital Age" 
VSynchronous transmission up to 20 miles at 4800 bps over 

4 wire tariffed 3002 unconditioned lines. 

July, 1977 

If you would like to know more about the LDM 404, write or call us today. 
In U.S.: Gandalf Data Inc., 190 Shepard Avenue, Wheeling, Illinois, 60090 (312) 541-6060. 
In Canada: Gandalf Data Communications Ltd., Gandalf Plaza, 9 Slack Road, Ottawa, Ontario, K2G 087 (613) 225-0565 
Branch Offices: Montreal (514) 465-3200/Toronto (416) 445-7514/Calgary (403) 283-6333 
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video. If only 64-character, six-bit 
ASCII is needed, the seventh bit can 
select blink/ non-blink or full-bright
ness/ half-brightness, depending on 
how the board is jumpered. 

The VIURAM-Lll! 16 sells for $575 
for one to nine units, $530 for 10 to 

24, and $495 for 25 to 49. Delivery is 
30 days ARO. A PDP-8 version is also 
offered. A monitor for use with the 
VIURAM will typically sell for $200. 
COMPUTER TECHNOLOGY, Oakland, 
Calif. 
FOR DATA CIRCLE 273 ON READER CARD 

Watch/Calculator 
There have already been a few com
bination calculator/ digital wrist
watches brought to market, but they've 
typically been expensive (say $1,000) 
and rather limited in capability (four-

function). At $650, the HP-Ol hasn't 
entered the market where every school 
kid will buy one, but it does offer some 
interesting calculating and timekeeping 
capabilities. 

The six-ounce HP-Ol has six interac
tive functions-time, alarm, timer / 
stopwatch, date/calendar, calculator, 
and memory-actuated by 28 keys 
(six finger-operated, 22 stylus-oper
ated). Time shows up at the push of 
a button on the LED display in 12- and 
24-hour format. A two and one-half
second beeping alarm can be set up to 
24 hours ahead of time. Using the 
timer, a second alarm can be set to 
signal the end of an interval up to 99 
hours, 59 minutes, and 59 seconds. 
The timer/stopwatch displays elapsed 
time in hours, minutes, and seconds or 
minutes, seconds, and hundredths of 
seconds. It will take elapsed time read
ings and can store one of them in 
memory. This function, coupled with 
the calculating functions, allows dy
namic calculations, such as telling a 
user, while on the phone, how much 
his call is costing, continuously updat
ing the display every second. The unit 
can also display the curren"t date and 
perform calculations on dates. 

Calculator functions include add, 
subtract, multiply, divide, percentage, 
net amount, chain, and repeat opera
tions on previous results or new data. 

OataSync 
OS-100 

• Internal microprocessor control for high reliability. 
• True word processing with character and line 

insert/delete. 
• 24 lines by 80 characters on a full nine-inch screen. 
• A full cursor control key pad is included. 
• All switches are Cherry gold cross point for extra 

long life. 
• Two serial RS232 ports transmit up to 9600 baud. 
• Weighs under 30 Ibs. including strong ABS 

cabinet. 

It has eleven digits of internal accuracy 
rounded to seven for display. Scientific 
notation is used for displaying numbers 
greater than 107 or less than 10-4 ; the 
calculator's range is 1 x 10-99 to 9.999 
X 1099 • HEWLETT-PACKARD CO., Palo 
Alto, Calif. 
FOR DATA CIRCLE 281 ON READER CARD 

Computers 
After selling IBM-compatible periph
erals for eight years, this firm has taken 
the next step and come out with six 
models of two IBM-compatible cpu's. 
The Omega 480-1 and -II are said to 
provide system performance improve
ment of 10% to 100% over the IBM 
370 models 135, 138, 145, and 148 
they are intended to replace, at prices 
ranging from 5% to 30% less than the 
IBM equipment. Operational tests show 

• Special individual function keys control the block screen send, screen pro· 
tect, forms mode, tabs, scroll up and down, print page, line centering 
mode, and other modes. 

Kit 
$695 

• A full-function light pen attaches to the terminal for easy control of all dis
played characters on screen. 

• Tarbell format cassette interface reads and writes up to 4800 baud to and 
from the screen or your computer. 

• All switches, including baud rate, parity stop, local-RS232 CRT controls, 
and on-off are accessable from the front. 

Data6ync. Corporation 

Assembled 
$795 

201 West Mill • Santa Maria • California • 93454 • Phone (805) 682-4764 
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"Here's a hot tip 
for a hot topic--
CARDENTRY for 
computer security." 

"Figure it out. 
We've got a small fortune here in 

hardware alone. 
And it'd be hard to put a price on all 

the information we store-especially 
if it fell into the wrong hands. 

That's why I refuse to take chances 
with keys and locks to decide who 
goes where in this facility. Instead, I 
specified a Rusco CARDENTRY pro
grammable access control system. It's 
not only far more secure-it's a lot 
more flexible, too. 

For example, I can limit any em
ployee's access to specified areas and 
time periods. After hours, I can make 
sure only the night shift supervisor can 
take the elevator to this floor. And I 
can key in commands to lock and un
lock certain doors at preset times. 

I even get a mag tape log of all 
comings and goings that plugs right 
into my payroll program to eliminate 
time cards! And if a power monitor or 
smoke detector trips, CARDENTRY 
sounds the alarm and pinpoints the 
location and time. 

I really feel a lot more comfortable 
knowing CARDENTRY is on the job. 
Not just because it helps me manage 
better-I think of it as awfully cheap 
insurance for an awfully big invest
ment!" 

THE 
CAROENTRY 
COMPANY", 

For a brochure 
detailing CARDENTRY's exciting capabilities, 

call toll-free 1-800-528-6050, Ext. 691 
(in Ari70na call 1-602-955-9714, Ext. 691) 

or write Rusco Electronic Systems 
1840 Victory Blvd., P.O. Box 5005 

Glendale, CA 91201 

RUSCO 
ELECTRONIC SYSTEMS 
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that the Omega processors will run IBM 
software available for 370s--excluding 
time-dependent coded programs
without modification. Operating sys
tems that support the Omega include 
DOS, Dos/vs, OS versions MFT and MVT, 
osl vs 1, osl vs 2 (both svs and MVS 
versions), arid VM 370. 

The Omega 480-1 mainframe con
tains the cpu, microprogrammed con
trol storage, from 512KB to 2MB of 
central memory, and byte- and block
multiplexor channels. The memory is 
based on 4K MOS memory chips, and 
includes error checking and correcting 
to correct single-bit errors and detect 
double-bit errors. Data 110 channels 
support all peripheral devices compati
ble with published IRM standards, ex
cluding those that require direct access 
control. One byte-multiplexor and two 
block-multiplexor channels are stan
dard on the Omega; two additional 
block-multiplexor channels may be 
added as an option. Maximum data 
rate on the byte-multiplexor channel is 
50KBI sec. in byte mode and 180KBI 
sec. in burst mode. The block-multi
plexor channel operates at up to 
1.85MBI sec. 

Purchase prices for Omega systems 
begin at $355,000 for the 480-1 with 
512KB of memory. A 2MB 480-1 goes 
for $505,000. Maintenance charges 
range from $1,320 to $1,925 per 
month. Omega 480-11 systems will be 
available with 1 MB or 2MB of memory, 
priced at $490,000 and $590,000 (with 
maintenance of $1,915 and $2,165), 
respectively. A field upgrade kit, in
cluding processor speedup, operator 
display console, and two additional 
data channels, will transform a model I 
into the model II. It's priced at 
$85,000. Deliveries of the 480-1 began 
last month, the 480-II will be available 
in early 1978. CONTROL DATA CORP., 
Minneapolis, Minn. 
FOR DATA CIRCLE 276 ON READER CARD 

Line Printer 
Designed for oem's, the model 10 line 
printer prints a minimum of 150 lpm 
in an 80 column format using the ASCII 
64 character set. It's availahle in both 
friction feed and pin feed versions. A 
single friction feed model 10 sells for 
$1,800. The belt impact printer has a 
Centronics-compatible eight-hit paral
lel interface. Optional interfaces in
clude Rs232C and 20ma current loop. 
Deliveries are scheduled to begin in 
September. EPSON AMERICA, INC., Tor
rance, Calif. 
FOR DATA CIRCLE 271 ON READER CARD 

Big Computers 
This firm is rounding out its Cyher 170 
family by adding an entry-level system 
and a top of the line higgie. Both ma
chines use the Cyber approach of us
ing a large (60-bit) number-crunching 
cpu augmented by a system of smaller 
(12-bit) peripheral processing units 
for 110 and operating system support. 

At the low-end of the line, the 
Model 171 has a cpu capable of exe
cuting about 800,000 instructions per 
second. Memory (MOS) sizes range 
from 65,536 words to 262,144 words. 
Lease price for a Cyher 171 main
frame starts at $5,200 per month on a 
three-year lease. A typical system with 
peripherals, software, and maintenance 
starts at $19,700 per month. 

The top of the line Model 176 is 
about 18 times faster than the 171; it 
can execute about 15 million instruc
tions per second. Bipolar memory sizes 
range from 131 K words to 262K 
words. System pricing, including pe
ripherals, 'Software, and maintenance, 
starts around $150,000 per month. 

Software for the Cyber series in
cludes two operating systems, compil
ers for FORTRAN, COBOL, and COMPASS, 
and an assembler. 

Deliveries of the 171 will begin next 
month. The 176 will be out in the 
fourth quarter. CONTROL DATA CORP., 
Minneapolis, Minn. 
FOR DATA CIRCLE 250 ON READER CARD * 
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POSITION AVAILABLE 

SVSTEms 
PROIiRAmmER 
CDC CYBER/7000 Operating Systems 

Broadly diversified energy systems company, Combustion 
Engineering runs one of the most advanced computer and 
international data communications networks currently in 
operation. Our equipment includes a CDC 7600 and CYBER 
172, both used to support engineering and scientific work
loads. 

In an environment matched to the broadest professional 
scope, opportunity exists for a Systems Programmer 
skilled in operating systems software. Qualifications in
clude 2-5 years experience with CDC SCOPE or NOS 
internals, including modifications and extensions to im
prove system capability and stability. Degree in Computer 
Science, Math or an exact science desirable. 

Our Data Center is located in Windsor, Connecticut, 
a pleasant suburban area offering excellent housing, 
educational and recreational facilities. For immediate 
consideration, please send your resume and c~rrent 
salary in complete confidence to Mr. H. R. Kam, or 
call him COLLECT at (203) 688-1911, COMBUSTION 
ENGINEERING, 100 Lamberton Road, Windsor, Con
necticut 06095. 

I~ COMBUSTION 
iilS ENGINEERING 

The Energy Systems Company 
An equal opportunity employer M/F 
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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 programming, systems, hardware sales, etc.) 
4. Quest is presently searcfiing 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-.) 

lQ I ~:~~~~~~'~~~~1~2~4~~B(·1 
Baltimore: (301) 265-1177. Philadelphia: (215) 667-3322 
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Profit from 
our 32-bit 

experience. 

I I~I'~'O 

Scores of customers are taking advantage of our 
lead in 32-bit design right now, because we were 
there first ... with the first mini with true 32-bit 
architecture. Hundreds of Interdata Megamini® 
computers have been working throughout the 
world since 1973. 

Interdata's 8/32 computer processes data at 
one-half the speed of the IBM 370/158, for about 
one-tenth the cost. And the Model 7/32 offers 
even greater economies. With our Multiport Mem
ory System, up to 14 processors can share a 
single memory bank, increasing throughput and 
processor-to-processor operation even further. 

And, although they cost as little as the 16-bit 
DEC 11/70 or DG Eclipse, Interdata's Megaminis 
are the only low-priced computers with no con
straint on program size. That's just one benefit of 
32-bit architecture. 

You also get 219 IBM-like standard instructions, 
and can create even more of your own with up to 
512 words of Interdata Writable Control Store, rais
ing throughput by a factor of five. And for still 
greater throughput, Interdata's exclusive Hard
ware Floating Point option improves the speed of 
scientific calculations ten times faster than 
software-bound minis. 

Send me 1977 specs on your 7/32 and 8/32 
Processors and field proven software. 

NAME _________________ TITLE __ _ 

COMPANY 

ADDRESS _ 

CITY __ _ _ ____ STATE __ ZIP __ 

X1W'-r:E::a, .... .A..-r~ 
A UNIT OF 

PERKIN ELMER DATA SYSTEMS 
OCEANPORT. N.J. 07757 (201) 229-4040. 0-7 
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There's nothing hard about Sycor 
software. Our step-by-step approach 
guides your operator through the maze 
of data processing procedures. Simply. 
And virtually without errors. 

Even untrained clerical help can 
become comfortable with it-and 
productive - after a day or two of 
familiarization. 

The reasons are simple. Sycor 
terminals and software are operator
oriented. They simplify data entry tasks 
by greatly reducing the number of 
keystrokes. 

Our step-by-step approach has 
built-in checks to insure completeness 
and correctness of data. Since the 
system assures accuracy, your operators 
can concentrate on speed. 

COBOL, BASIC and TAL II. 
Sycor speaks your programmers' 
language. We, now offer multi-terminal 
COBOL, so your programmers can use 
one industry-standard language for 
both data entry and distributed data 
processing tasks. 

174 
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We also offer BASIC and TAL II. All 
three languages can be easily 
programmed to perform index file 
look-ups, range checks, calculations and 
edits of numerical information. 

This kind of versatility gives your 
programmers the software capability 
they need to customize data entry 
programs. The result is software that 
answers your needs for fast, accurate 
performance. 

You can communicate with Sycor. 
You can operate in your own communi
cations environment using Sycor 
software. We have BRJE, remote job 
entry software that operates in a 
Burroughs communications environ
ment, and IRJE, for interactive remote, 
job entry needs in an IBM environment. 

For your multi-leaving applications, 
Sycor has software that can handle 
your HASP work station requirements. 
We also offer spooling, powerful 
systems utilities and command chaining 
to help get your jobs done as quickly 
as possible. 

July, 1977 
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And Sycor software is configurable, 
so it works in a broad range of 
environments. Your systems analysts 
can adapt the communications protocols 
of one program to talk to a variety of 
host computers. 

The Sycor 440 gives you concurrent processing. While 
communicating with the CPU in a variety of environments, it 
still has the processing power to do up to eight other jobs. 

re. 

Sycor is a pioneer in the distributed 
data processing industry. Our experience 
over the years has helped us develop 
hardware and software that can get 
your job done better. At less cost. 

Get the hard facts about 
Sycor software. 
If you've been looking for a distributed 
processing system that won't boggle 
your workers or your budget, take a 
hard look at Sycor software. 
Write Sycor, Inc., Corporate Offices, 
Ann Arbor, MI 48104. 

Better yet, contact one of our. nearby 
sales offices. We're in the Yellow Pages 
under "Data Processing Equipment:' 

Sycor puts computer power where the work is. 
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software & services 
Series/1 Cobol Updates 
This COBOL compiler runs on Seriesl 1 

The minicomputer peripheral market processors under CPS and conforms to 
will total $37 billion cumulatively a low intermediate level of COBOL (lev
through 1986, according to a market el 1 of: nucleus, table handling, se
research study conducted by Frost & quential I 10 . relative 110 segmenta
Sullivan. A two year old projec- tion library' debug and i~terprogram 
tion of a minicomputer/microcompu- ' . ~ '.. . 
t k t t 1 · $30 bi11i communIcatIon). CompIlations reqmre er mar e ota 1ng on . 
th h 19 85 " itt" a system wIth at least 32KB of mem-roug rema ns on arge. , . 
Software for minicomputers should o~, an operator s statIon,. and two 
total $3.4 billion in the period d~rect access st?rage devIces (~wo 
from 1977 to 1987 the firm dIskettes or a dIskette and a dISC). 
predicts. , Compiled code executes under a run 

"The most accurate mWlicipal bond 
pricing system in the country" has 
been announced by Interactive Data 
Services Inc. and fifteen regional 
brokerage firms. Members of the 
Muni/Net network will feed regional 
market information to IDSI's muni
cipal bond matrix system, which 
covers some 42,000 issuers and is 
capable of evaluating more than 
1.75 million municipal bonds. 

AT&T says it is enhancing its 
Transaction Network Service by 
adding an interface designed to 
more readily support character
polled terminals manufactured by 
oth~r vendors. TNS is designed 
for high volume, short message, 
inquiry/response applications. 
The enhancement, described by ANSI 
Standard X3.28-1976, will be avail
able in mid-1978. 

As part of its mission to make the 
u.S. energy self-sufficient, the 
Energy Research and Development 
Administration (ERDA) has accum
ulated a data base of energy re
lated information. This data is 
available for custom designed 
computerized retrieval at the New 
England Research Application 
Center in Storrs, Conn. The data 
base covers six basic areas: 
energy conservation; fossil fuel; 
solar, geothermal, and advanced 
energy systems; environment and 
safety; nuclear energy; and nation
al security. An estimated 140,000 
citations are added each year to 
the ERDA Energy Information data 
base. 

The Chicago Tribune is installing 
a total publishing system with an 
estimated price in excess of $10 
million. Hendrix Electronics, Inc. 
will design and install the system. 
The Tribune system includes edito
rial, pre-press, classified, and 
business functions. DEC System 
lOs will be used. 
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time monitor which provides file as
signments at run time and paging of 
the procedure division and working 
storage tables. Program size is limited 
to 15,000 statements when a diskette is 
used for page storage. Version 1 of the 
compiler supports a maximum of 64KB 
of memory. 

Additional features to be added in
clude ISAM and SORT during the third 
quarter, and Report Writer during the 
fourth quarter. A version of the com
piler for IBM'S Series! 1 real-time sys
tem is planned for release by the end of 
the year. 

The compiler and run time monitor 
are licensed on a cpu basis and include 
maintenance for a minimum of two 
years. The compiler license fee, includ
ing a single site license for the run time 
monitor, is $1,800. Additional run 
time monitor licenses have a one time 
charge of $1201 cpu. Documentation is 
provided with the compiler license. Us
ers are expected to acquire their own 
CPS licenses from IBM . ADVANCED 
SOFTWARE PRODUCTS, INC., Arlington, 
Va. 
FOR DATA CIRCLE 255 ON READER CARD 

ISAM Replacement 
A functional alternative for current us
ers of IBM'S ISAM and VSAM, lAM is said 
to improve throughput and make more 
efficient use of disc space. At most one 
seek I searchl read operation is needed 
to retrieve a record in random access 
operation, and the system keeps track 
of which records it has buffered, so it 
doesn't go to the disc if the record is 
already at hand. The system supports 
fixed and variable length records, and 
it's designed for use in both batch and 
on-line applications. It is said lAM re
quires no system modifications, will 
coexist with ISAM and VSAM, and can 
run under IBM'S OS, VS 1, SVS, and MVS 
operating systems. The package has 
such record manipulating facilities as 
GETNEXT processing, generic key 
search, program specification of data 
length, and dynamic record tabling. 

Utilities create lAM files directly from 
ISAM and VSAM files or recreate ISAM 
and YSAM files from lAM files. Programs 
interface to lAM through CALL state
ments. In an interactive mode, for us
ers of CICS or similar teleprocessing 
systems, lAM supports mUltiple concur
rent 110 requests, internal queuing of 
those requests, and buffer management 
of lAM'S 110 buffers. An "interactive 
mode interface," uses a modification of 
the teleprocessing system 110 module 
to provide dynamic interpretation of 
standard ISAM 110 functions, allowing 
existing IS AM requests to invoke equiv
alent lAM functions. 

lAM is offered on a lease basis. The 
price starts at $10,000 for the first year 
decreasing by $2,000 per year until the 
fifth and subsequent years when the 
price stays at $2,000 per year. These 
prices include maintenance INNOVA
TION DATA PROCESSING, Clifton, N.J. 
FOR DATA CIRCLE 260 ON READER CARD 

8080 Debugger 
The Dynamic Debugging System 
(DDS) is a debugging facility for Intel 
8080 assembly language programs. DDS 
can single-step a program, run in 
breakpoint mode, and automatically 
monitor and trap user selected condi
tions. It maintains and updates a status 
display showing the next five instruc
tions to be executed, all operating reg
isters, and the words pointed to by the 
BC, DE, and HL register pairs, the stack 
pointer and the last five words pushed 
onto the stack and the words they 
point to, mnemonic expansion of con
dition codes, and the return addresses 
from the last five CALL instructions. 
The user can request memory displays 
in a combined hexadecimal and char
acter format, or as program mnemonic 
codes. 

While debugging a program, DDS al
lows register modification, data modifi
cation, stack modification, breakpoint 
insertion and memory moves, memory 
filing, and memory searching. Users 
can have DDS monitor addresses and 
stop when a specific address is reached. 
It can also monitor opcodes, values (in 
registers, register pairs, bytes, or 
words), storage addresses or read ad
dresses, and stack pointers, stopping 
when any condition is met. 

DDS is available on Tarbell cassette 
tape, hex paper tape, Altair cassette 
tape, or leom diskette. On tape, in
cluding a manual and updates for six 
months, it sells for $30; diskette is $35. 
COMPUTER MART OF NEW JERSEY, 
INC., Iselin, N.J. 
FOR DATA CIRCLE 254 ON READER CARD 
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The IMS OBI DC QUERY lANGUAGE 
USED BY MORE IMS INSTALLATIONS THAN 

ANY COMPETING PRODUCT 

'j • 
ASI/INQUIRY 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 segment logic or the complexities of multi
pathing. Extremely rapid response time is assured. 

MAJOR HIGHLIGHTS 

o Rapid response time for even the most complex queries o End-user oriented 
-Easy-to-use lal1guage 
-Requires no knowledge of IMS o Dynamic priority scheduling to maximize system performance 

-Comprehensive diagnostic messages o Availability of default as well as user-defined screen formatting 

Recently delivered, Release 2 of ASI/I NQU I RY contained a number of major enhancements, including: 

• Development of a TSQ-supported version 

• Full support of IMS/VS secondary indexing 

• Qp~n-ended computational facilities-

• Ability to SORT display output 

In summary, ASI/INQUI RY represents the state-of-the-art product in an IMS DB/DC or TSQ-supported 
IMS environment. It is the only system combining an easy to use language, complete user flexibility, and 
rapid response time in a single package. If you want to start answering "What if .... " immediately, call or ) 
write today for f~ rther infdrmation. 

The Software Manufacturer 

!uly, 1977 

Applications Software, Inc. 
Corporate Offices 
21515 Hawthorne Boulevard 
Torrance, California 90503 
(213) 542-4381 
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Terminal Monitor 
Providing a common application pro-
gram interface between the operation 
system (os/vs) and user-written pro
grams, this Terminal Monitor System 
(TM) runs on 360/40, 370113S, orlarg
er mainframes, and, according to the 
vendor, supports virtually any type
writer, display, or printer terminal. 
The software has on-line data manage
ment capabilities and can support line
image and structure data transactions, 
as well as handling· source program 
library management. The package op
erates in a dedicated or mUltiprogram
ming environment. Services are ac
cessed by a 360/370 Supervisor Call 
routine. Applications programs are 
written in COBOL, PLI1, FORTRAN, or 
assembler. 

Project identifier codes and pass
words provide system security. The 
package offers terminal-to-terminal 
message switching, controls over edit
ing and printout, and provision for 
remote batch job entry. TM'S data 
management component can compress 
data, saving an average of about 40%, 
according to the vendor. Disc space is 

immediately available for reuse, if not 
explicitly saved. 

The vendor is using the system in
house to support on-line text process
ing and document file management 
systems. A permanent license is 

software 
spotlight 
Word Processing 
What DEC has done for small word 
processing users (with its PDP-8-based, 
two user WPS system), this firm has 
done for larger PDP-II users. Operat
ing under RSTS/E (or CTS SOO/E), the 
WORD 11 word processing system pro
vides up to 60 users with editing, print
ing, and list processing capabilities. 
Since WPS is just another job to RSTS, 
concurrent time-sharing can take place 
at some terminals while others are per
forming word processing. WORD 11 
offers capabilities including editing 
based on grammatical entities, menu
driven operation, margin control, justi
fication and tabs, simultaneous editing 
and printing, spelling error detection, 
shorthand abbreviations, block text in
sertion, and list processing (which al
lows record selection from lists of data 
based on Boolean operations). Se-

en·tre·pre·neur 
(an'-tre-pre-nOr') n A person who organizes, oper
ates, and assumes the risk for business ventures. 
With a ComputerLand franchise you can maximize 
you, rewards and minimize your risks. 
If you are ready to own your own business, you can 
now have the best of both worlds. You own your 
business and your profits with the support of a 
national retailer: ComputerLand. 
ComputerLand offers a complete retail business 
system and provides ComputerLand store owners 
with the finest professional management guidance 
and support available in the explosive personal 
microcomputer industry: 
• Breadth of branded • Exciting store design 

products • Intensive management 

$23,SOO. On a one-year lease it's 
$88Slmonth, on a three-year lease 
$6901 month, and on a month-to
month basis it's $1,0001 month. ASPEN 
SYSTEMS CORP., Germantown, Md. 
FOR DATA CIRCLE 252 ON READER CARD 

lected records may be merged with 
predefined forms to provide automatic 
form letter generation. Diablo Hytype 
printers are supported, providing justi
fication (with spacing increments of 
11120-inch), and super- and subscript
ing. Users also can use any other print
er supported by their PDP-II. 

Minimum hardware required to 
support WORD 11 consists of any valid 
RSTS/E V06B-02 or CTS SOO/E Level 2 
system with at least 32K words of user 
memory, a hardcopy printer with up
per and lower case, and DEC vTS2 ter
minals. In addition to the operating 
system, BASIC-PLUS is also required. 

Currently undergoing beta-testing, 
WOlU:) 11 is scheduled for release Au
gust 1. A copy of the program on nine 
track mag tape (800 bpi or 1,600 bpi) 
goes for $12,SOO including installation 
notes, user's guide, manager's guide, 
and six months' support service. DATA 
PROCESSING DESIGN, INC., Buena Park, 
Calif. 
FOR DATA CIRCLE 257 ON READER CARD 

• Volume buying power and operations training 
• National advertising • Field operations support 
• Professional • Technical support 

PDP-II USERS put a calendar in your computer! 

merchandising 
Interested? We're interested in you. 
Contact us today. 

ComputerLand™ (Formerly Computer Shack) 

~-----------------------~ I Mail to: E. E. Faber, President ComputerLand Corp., Dept. D I 
I 1922 Republic Avenue, San Leandro, CA 94577 I 
I (415) 895-9363 I 
I Name I 
I Address I 
I City I 
I z. I State IP I 
I Phone Occupation I L _______________________ ~ 
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A TCU-lOO will tell you what month and day it is. It will tell 
you the time of day. It doesn't have to be initialized every 
time you turn the computer on; you don't have to service 
interrupts every 60th/second, nor update counters. The 
TCU-lOO is shipped to you already working, pre-set to your 
local time. Just plug it into a peripheral slot, address it, and 
the date (month and day), time (hours and minutes). and 
seconds are available. While your computer is off the TCU-1 00 
will continue to operate on its own rechargeable battery 
power. If this isn't enough, the TCU-1 00 can also be set by the 
user to interrupt at a particular date or time or at intervals 
which are integral multiples of 1/2048 seconds. Once you have 
it, you'll wonder how you ever managed without it. There's 
nothing comparable on the market at this price. 

Price $495 in quantities of 1 - 9 

<.;; ~ DIGIT i'lL PflTHWflY'i INC. 
~/· ~ 4151 MIDDLEFIELD ROAD 

PALO ALTO, CALIFORNIA 94306 
(415) 493--5544 
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Data Base Management 
Add the team of TOTAL and Interdata 
32-bit processors to the growing roster 
of small computers with big data base 
management systems. This version of 
TOTAL is said to offer the same capabil
ities currently available with all other 
versions of the product. Examples in
clude data relationships in either net
work or hierarchical structures, reduc-

tion in data redundancies, and efficient 
utilization of disc space. 

The package runs on Interdata's 
7/32 and 8/32 processors under 
os/32. The package will initially be 
available in a basic version ($13,500) 
with a compatible central version 
($16,500) slated for the fourth quar
ter which will allow users in different 
partitions to share a copy of the system 

resident in another partition. Multiple 
copy and oem discounts are offered. 
CINCOM SYSTEMS, INC., Cincinnati, 
Ohio. 
FOR DATA CIRCLE 258 ON READER CARD 

DOS/VS Balancer 
Not just a partition balancer, this dy-
namic system balancer for IBM DOS/VS 
users balances I/O as well as cpu time, 
and it's said the package can help in
crease system throughput by 20%. Be
cause DOS/VS only gives up control 
when a job stops using the cpu, the 
system can become unbalanced, with 
some jobs creating bottlenecks by hog
ging the cpu. This is said to be the first 
system that allows the user to "fine
tune the balancer," changing the com
position of work as the job mix or job 
profile varies. The price is $2,100. 
VALUE COMPUTING INC., Cherry Hill, 
N.J. 
FOR DATA CIRCLE 253 ON READER CARD 

Basic 
BASIC/TCP is a BASIC interpreter that 
runs on 360s and 370s under DOS or 
DOS/ VS. The terminal control program 
(TCP) requires a minimum of 65KB of 
memory, and uses a dynamic priority 
assignment technique for cpu schedul
ing. TCP minimizes disc activity by or
dering requests and combining com
patible requests into single channel 

programs, allowing BASIC/TCP to run 
on machines as small as the 360/40 or 
3701125, according to the vendor. The 
BASIC interpreter handles upper and 
lower case character strings, performs 
APL-like operations on arrays, manipu
lates random and sequential access 
files, and can segment large programs 
into smaller, more easily manageable 
parts. Editing and debugging facilities 
are also provided. BASIC/TCP may be 
licensed for $2,550/year with full doc
umentation, source code, and mainte
nance included. Trial license arrange
ments are also offered. CBM ASSOCI
ATES, Lansing, N.Y. 
FOR DATA CIRCLE 256 ON READER CARD 

M6SDD Floating Point 
Users of Motorola's 6800 microproces
sor can now get floating point pack
ages and a cross-assembler with float
ing point pseudo operations. The float
ing point packages come in three ver
sions with four and one-half, seven, 
and 10 digits of accuracy. The basic 
packages perform addition, multiplica
tion, subtraction, division, fix, float, 
and conversions between ASCII strings 
and floating point numbers. Extended 
packages offer comparisons, square 
root, sine and cosine, conversations be
tween polar and rectangular coordi
nates, natural log, exponentiation, 
floating point move, change sign, and 

The VS memory diet plan • 
Everyone seems to be moving 
toward using VS because it's so big 
and powerful. 

It also has a giant appetite. 
It often eats up a lot of 

CPU and memory. That 
can lead to sluggish per
formance and reduced 
throughput. 

APO lets you put 
your VS system on a diet 
so it uses less CPU 
and improves memory 
utilization. By reducing 
fatty overhead you 
can improve through
put by 25%. 

Best of all, APO 
puts your VS system 
on a diet automatically. 
• APO automatically restructures 

programs to optimize mem-
ory and reduce overhead. 

July, 1977 

25% fat free 

CIRCLE 102 ON READER CARD 

• APO works on all pro
grams, including compilers, 
vendor-supplied programs, TP 

.J> programs, and your own 
programs . 

• Users report improvements 
of up to 91 % in individual pro
gram paging rates. 
If your VS system is overeating, 

put it on a diet-automatically. 
Write Boole & Babbage Inc., 
850 Stewart Drive, Sunnyvale, 

California 94086. 

~
. Or call us today: 

't', . In California: 
1,\ \ 408~735-?55~. Outside 
it CalIfornia dial toll free: 
\.. ' 800/538-1872. 
~ ~ 

rf:Vf}\ Boole ~ 
\~A~) Babbage 
Member SIA ~ SofrNare Industry Association 
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arctangent. Execution times run from 
500 usec for a 4.5 digit add to 1,500 
usec for a 10-digit divide. Basic and 
extended packages may he ordered as a 
combined package, if desired. The ha
sic and extended packages sell for $120 
to $240, depending on accuracy and 
whether they are loaded in 5204 or 
270S ROM'S. The comhined packages 
cost from $240 to $360, again depend
ing on accuracy and ROM. 

Written in Standard FORTRAN IV, the 
cross-assembler may be adapted for 
any computer with at least a 16 bit 
word length. For users of Data Gener
al minicomputers, the vendor can de
liver the cross-assemhler ready to run 
under ROOS or DOS operating systems. 
For OG'S computers, the cross-assem
bler sells for $450 on paper tape (mag 
tape is an additional $20); the source 
program sells for $450; or hoth for 
$600. Delivery time on hoth the cross
assembler and the floating point pack
ages is 20 days. SCI-PRO INC., Denver, 
Colo. 
FOR DATA CIRCLE 264 ON READER CARD 

Data Compression 
This data compression package is said 
to save ahout 25 % of the disc space 
used to store variahle length alphanu
meric records. It runs on any 360 or 
370 system, and can be called from 
main programs written in any lan
guage. Compressed records can he 
sorted hecause the compression routine 
maintains the collating sequence of 
sort keys. The program compresses ei
ther complete or partial alphanumeric 
records. Fixed-length records remain 
fixed-length. A one-time license fee of 
$250 covers the assembler source decks 
of the compression routine, CMPRES, 
and EXPAND, a subroutine to restore 
data to its original form. COMPUTER 
ACTION, INC'., Dallas, Texas. 
FOR DATA CIRCLE 261 ON READER CARD 

11 30 Emulator 
The Ellipse (Eleven-thirty Information 
Processing System) runs on Data Gen
eral minicomputers under ROOS, 
MRDOS, or AOS, allowing the host mini 
to run programs and systems developed 
for IBM'S widely used 1130. Data Gen
eral ASCII files are interchangeahle with 
IBM ERCDIC files, and it is said that no 
conversions are required. 

Ellipse runs the full IBM 1130 oper
ating system, DMV-2, allowing Data 
General users to run the 1130's lan
guage processors for COROL, APL, RPG, 
FORTRAN IV, and COGO, It also lets users 

run 1 130 applications, such as pc:s. 
PERT, PHOTOCOMP, STRESS, AIR-Alp, 
STAT-PACK, and others. To run Ellipse, 
the OG mini needs at least 32K words 
of memory and a random access stor
age device (a 10MB disc is "more than 
adequate," the vendor says). Ellipse 
has a one time charge of $5,000, with 
quantity discounts availahle. ICON 
CORP., Rockville, Md. 
FOR DATA CIRCLE 259 ON READER CARD 

Assembler/Disassembler 
This firm's MIKADOS assembler for Mo
torola's 6800 microprocessor now in
cludes a disassembler which accepts 
object code and translates it into 
source code consisting of instruction 
mnemonics and absolute hranch ad
dresses. The assemhlerl dissassemhler 
package, known as MIKADOS + n, is 
designed to simplify the assemhle, de
bug, and modify cycle of program de
velopment. The package occupies 3KB 
of memory. The assemhler generates 
ohject code for the micro's 72 hasic 
variable-length instructions with all ad
dressing modes, for a total of 197 
different instructions. Dehugging aids 
include breakpoints and monitor 
points. MIKADOS + D sells for $17.95, 
including a 2S-page user manual, oh
ject code listing, and limited 90 day 
warranty, INPRO MICRO SYSTEMS, Van 
Nuys, Calif, 
FOR DATA CIRCLE 262 ON READER CARD 
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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 and support 

Call or send resume or rough notes of obiectives, salary, location 

lestrictions, education and experience (incl,!ding 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 correspondence 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. 
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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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PORTABLE KEY PUNCHES 
for remote data collection or encoding of 

access control, 1.0. and credit cards 

For punching machine readable holes in 80 column 
cards, 22 column cards, 51 column cards, card sets, 
credit cards and plastic 1.0. badges. Standard manual 
and electric models or special 
configurations in OEM quantities. 
Send today for brochure giving 
details. 

WRIGHT LINE INC. 160 Gold Star Blvd., Worcester, Mass. 01606 
CIRCLE 124 ON READER CARD 
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110 Device Assignment 
DETOUR allows operators of 370s run
ning under DOS/VS to assign or remove 
devices from any active partition with
out bringing the partition down. With 
one command, the operator can assign 
or release any I/O device to or from any 
active partition. If a partition is execut
ing a long job and uses an input tape 
file for a short time at the beginning of 
the job, the operator may use DETOUR 

to release the tape driver without in
terrupting the job. Conversely, a de
vice can be assigned to an active job 
at any time during its execution,as 
needed for an on-line application. The 
DETOUR system, including all enhance
ments for the next year, sells for 
$1,000. SOT A COMPUTER SYSTEMS, 

Great Neck, N.Y. 
FOR DATA CIRCLE 266 ON READER CARD 

Cyber 1 8 Software 
Users of Cyber 18 minicomputers can 
now get an interactive terminal-ori
ented software system (ITos) and a 
dozen application software modules. 
Of the dozen modules, eight apply to 
distribution businesses and the remain
ing four are for manufacturing con
cerns. 

The ITOS package permits simulta
neous, on-line communication between 
the mini and up to 16 remote terminal 
users. It has a monthly charge of $200, 
plus a $1,000 initial fee. The applica
tion modules for distributors include: 
order entry and invoicing, accounts re
ceivable, inventory control and physi
cal inventory, general ledger and pay
roll, and purchase order processing 
and accounts payable. Manufacturing 
firms can get modules for materials 
requirements planning, bill of material 
processing, and work in progress and 
routing programs. The twelve modules 
carry monthly charges from $10 to 
$27, and $150 to $750 is charged ini
tially for necessary software licenses. 
Users can order any or all of the mod
ules, which are available now. ITOS de
liveries are scheduled 60 to 90 days 
ARO. CONTROL DATA CORP., Minneapo
lis,Minn. 
FOR DATA CIRCLE 265 ON READER CARD 

Data Base 
Earlier this year this vendor promised 
a number of new products in its line of 
data management software. These 
management data query system 
(MDQS) enhancements, MDQs/n and 
MDQS/rv, are said to offer improved 
direct data base communication for 
experienced and inexperienced users of 
the vendor's Series 6000 and Level 66 
large-scale computers. 

MDQs/n is an end user facility with a 

data base retreival and report genera
tion system. MDQS/IV offers these ca
pabilities and data base creation and 

luly, 1977 

maintenance functions. Both otfer an 
end user orientation for retrieval and 
report generation using conversational 
commands and procedural statements. 
They can access data managed under 
the vendor's Integrated Data Store 
(IDS), Index Sequential Processor, and 
associated sequential files. The systems 
can call subroutines written in other 
languages to manipulate data, and the 
system itself is callable from programs 
written in other languages. Data base 
maintenance is offered under MDQS/IV. 

Users can retrieve, modify, and place 
data back in the data base; update 
multiple data bases from multiple 
transaction files; read and write aux
iliary files; create a subset data base; 

and combine data bases. A user-profile 
subsystem, subscripting, table look-up, 
removable media, check capability for 
data validation, and large record pro
cessing have also been added to MDQS. 

MDQS/ II has a monthly license of $520; 
MDQS/ IV is $908/ month. HONEYWELL 

INFORMATION SYSTEMS, Waltham, 
Mass. 
FOR DATA CIRCLE 263 ON READER CARD * 

Afterthought 
Capricious and troublesome muse! 
Your promptings J cannot refuse 
To insert some small ode 
Twixt two lines of code 
And the documentation confuse. 

-David H. H. Diamond 

"TOP DOWN" definition and design concepts call for a 
high level of engineering skill. These positions are long 
term, continuing project assignments on the staff of a 
Top-10 Electronics Manufacturer. We're looking for in
depth experience in the following areas: COMMAND & 
DECISION SOFTWARE DEFINITION & DESIGN; 
SOFTWARE SYSTEMS DESIGN & DEVELOPMENT; 
INTELLIGENCE SYSTEMS SOFTWARE DESIGN; 
RADAR SOFTWARE SYSTEMS; NAVAL SYSTEMS; 
SHIP INTEGRATION (Mechanical/Electrical); COMBAT 
SYSTEMS; SIGNAL PROCESSING DESIGN; DIGITAL 
DESIGN; MICROWAVE DESIGN. 

If you have been working at the state-of-the-art in one or 
more of these fields, we want to talk with you about an 
outstanding offer; excellent benefits; relocation to an 
attractive suburban area near ocean resorts, and 
significant opportunity for professional advancement. 
Please send your resume to LRK ASSOCIATES, 6845 
Elm Street, (D-7), McLean, Virginia 22101. 

U.S. CITIZENSHIP REQUIRED 
Representing an Equal Opportunity Employer M/F/H 

LR< 
ASSOCIATES 
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A BURST OF SPEED. 
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Speed is relative. our own 2470 (at 1200 LPM) or any other 
You may already have the best 600 1200 LPM printer is our 2550. 

LPM printer on the market. It was created for large volume EDP 
The Dataproducts 2260. computer and terminal installations that 
Or you may already have the most require high-quality printing, a flexible font 

dependable 1200 LPM printer made. mechanism and high-volume throughput. 
The Dataproducts 2470. The 2550 is a 1500 LPM, horizontal 
But if neither is fast enough for font Charaband®printer that sets a new 

your increasing needs, theres no need high-speed standard. 
to leave the family you trust. And it costs less! 

You can put on a burst of speed. The Charaband action eliminates 
And maintain interface compatibility sliding friction and, combined with the 

while you're at it. Mark IV hammer, offers consistent, 
The 2290 at 900 LPM straight -line, high-quality printing. 

The obvious (and smartest) move Whats more, the 2550 is compatible 
up from the 2260 is the 2290. with almost every major computer system 

Perfect for all high-performance, that requires high-speed performance 
mini-computer based systems and at low operating costs. 
remote terminals at 9600 baud and up. Accelerate now! 

It offers superior quality printing at Both the 2290 and the 2550 are 
900 LPM (with a full 64 character ASCII available for immediate delivery. 
set); it offers the Mark IV print -hammer· And both offer high-speed, high-
system for unmatched reliability. quality printing at low operating cost. 

All for about half the cost of current Dataproducts specializes in printers. 
high-speed printers. Thats why we can offer you an answer 

Couple that with extraordinarily low for your specific high-speed application. 
operating costs, and the 2290 is like For full specifications on the 2290 or 
money in the bank. the 2550 (our high-speed team), write or 

The 2550 at 1500 LPM call collect. 
The most economical move up from Quickly. 

THE PRINTER COMPANY 

NORTH AMERICAN SALES HQ: 6219 DE SOTO AVE., WOODLAND HILLS, CA. 91365, TEL: (213) 887-8451, TELEX: 69-8492. 
EUROPEAN SALES HQ: DARMSTAEDTER LANDSTRASSE 199, FRANKFURT, W. GERMANY, TEL: 681-034, TELEX: 841-416344. 
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PERSONAL COMPUTING 

• 80 CHARACTERS/LINE 
.24 LINES/SCREEN 
• ADDRESSABLE CURSU A 

CJ, 10, or 11 BIT WORDS 

'All equipment 
F.O.B. Dallas, Texas 
orAnahelm,Californla 

-Terms-checkor 
money order with 
order 

-Oellveryln30days 

• Add S20 for Shipping 
and Handling 

OPTIONS: 
-lowercaseoplion 

add $100.00 

• ~~tToe;i~d~el/5~80 
• 75-19,200 BAUD 
• FULL & HALF DUPLEX 
• ODD/EVENINO PARITY 
• RS232 INTERFACE OR 

20 ma CURRENT lOOP 

GET COMPLETE DETAILS WITH A DIRECT CALL: 

~.j c~'pfi-;I";;:'~;'~;~ 
equipment brokers 

'

930 N. BELTLINE - IRVING, TEXAS 75061 

-------------~ CIRCLE 167 ON READER CAkD 7842 

LOOKING FOR GRAPHICS? 
Try the MERLIN Intelligent Video Interface. 

MERLIN provides 320H x 200V raster graphics, 
alphanumerics, and a 2K byte ROM Monitor! 
Editor. MERLIN Is 5-100 compatible and Is 
available In kit form for $347 and assembled 
at $442. 

.... . MmlTerm Associates, mc. 
IA"""f/l/:.. Bo. 268. eedlord. M,ss. 01730 (6171 648·1200 
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COMPUTER 
WAREHOUSE 
STORE 
pEPT. D, po BOX 6~8~,I!I!IK~ENI!IM"O~,~RE!!IS~T~A~TI!I!!O"N-" 
BOSTON. MA 02215 - 617/261-2700 

THE PROFESSIONAL 
MIC COMPUTER SYSTEM 

- IMSAI16K -ICOM MICROFLOPPY 
WITH 22 SLOTS -CENTRONICS PRINTER 

$4"99 $6299 _ . 
KT'T B I L T&T STED LEAR ADM-3A CRT 

SYSTEM BUILDER'S CATALOG 
THE ONLY ONE OF ITS KI'NO:: FULL DETAI LS ON OUR $1 
COMPLETE LI NE OF KI TS AND UN I TS, REV I EWS OF OVER 
150 BOOKS, LI STS OF NEW AND SURPLUS PARTS AND 
"ALL ABOUT HOBBY M I CROCOMPUTERS"--AN I NTRODUC-
TlON TO PERSONAL COMPUTING. 
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ca..n.ada. Boards DO Something @t".r''' ...... 'nc.. , ,_ ... 

{~Il~-:' I., ,~ Realc~~~o~IOCk 
rtif~,l·!~.li f 
~,.,. ~,,!~,,~ , i S9B-Kit S135-Assembled 

If your system needs to know what time it Is, our CL2400 is 
the board for you. The present time in hours, minutes, and 
seconds is always available for input, and is continuously 
updated by the highly accurate 60 Hz power line frequency. 
Need periodic interrupts? The CL2400 can· do that, too, at any 
of 6 rates. Reference manual with BASIC and assembly 
language software examples included . 

~. '-l'r~\""""""'" PC3200 
~ !..l'l'l (~.' ,_ \ Power Control System 

""I~ ".~~ .• '11; .. PC3232 S299-Kit S360-Assm. 
1'> __ .... / .,,) PC3216 Sla9-Kit. S240-Assm . 
{.:~ .. ".... PC3202 S39.50-Klt S52-Assm. 

If your system needs on /011 control of lights, motors, 
appliances, etc., our PC3200 System components are for 
you. Control boards allow one 110 port to control 32 (PC3232) 
or 16 (PC3216) external Power Control Units, such as the 
PC3202 which, controls 120 VAC loads to 400 Watts. Optically 
isolated, low voltage, current· limited control lines are 
standard in this growing product line. 

c.a.n.ad.a.. 
s,.tems, Inc. 

(formerly comptek) 

P.O. Box 516 
La Canada, CA 91011 

(213) 790-7957 
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OMSI SORT-1 
FOR 

PDP 111 RSTS/E 
-Up to 50 times faster sort/merge 
-Can replace sort/merge modules in DEC 

packages (V07-1A and V08-1A) 
-Can sort over a million' keys (by itself) 
-$500 complete for RSTS/E V6A and 

V68 (multiple unit discount available) 
-30-day refund if OMSI SORT-1 fails to 

meet specifications 

Celli (503) 248-5900 for a 
FREE DEMONSTRATION 

_ ..... ~ • J ~'f~ I ::1.. 
4015 S.W. Canyon Road 

Portland, OR 97221 (503)248-5900 
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HAVE MASTER SCHEDULE 
-WILL INSTALL-

WHY WAIT ..• and pay development costs 
when you can be getting results from 
ARISTA'S MASTER SCHEDULING system 
featuring: 

• Rougn-cut Capacity Planning 
• Planning Bills of Material 
• Time Fences 
- Exception Messa~es 
- Time-phased Available to Promise 

in a matter of weeks at a fraction of the cost. 
ARISTA is recognized as the leader in AP
PLYING Master Scheduling concepts and 
techniques. 
ARISTA is installing into EXISTING MRP 
environments a Master Scheduling software 
product that enables those same concepts 
and; techniques to work for our clients.· 
ARISTA'S Master Schedulin~ software is 
written in ANSCOBOL and utilizes an inter
face allowing use in multiple data base en
vironments. 
For THE MASTER SCHEDULE contact DICK 
LING at I 

-+f\~Nro'=.';~w!~~t=':~'NC------------
~~S~~~I~~~t;tt~7~~.1~~~~'7Z2.5187 
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SOFTWARE MARKETPLACE 

Hovv to get at 
the heart of the 

information puzzle 
One of the problems faCing decision-makers is 
the glut of data. How to get it, move it around
how to change it into information-can be a real 
puzzle. 
RAMIS provides all the facilities needed for the 
economical design and operation of information 
systems in batch, remote job entry and time
sharing environments. 

• Complete and automatic data base 
management technology 

• An English-like language for report 
preparation 

• A nonprocedural language for 
processing and validating transactions 

• A data base interface for procedural 
languages 

• An executive to control complex 
sequences of RAM IS routines 

RAMIS lets DP professionals build complex 
systems in one-fifth the time while permitting 
management staff to tap corporate data bases 
without putting unnecessary pressure on the DP 
department. 

ra_is Mathematica Products Group P.O. Box 2392 Princeton, N.J. 08540 (609) 799-2600 
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SOFTWARE 
MARKETPLACE 

MIL- sTo-15 52 PACKAGE 
PROVISIONING SYSTEM 

Designed to provide your engineering and logistics 
people with the latest in automation. System acc
epts Bill of Material structured data and generates 
an exploded provisioning file ready to meet any 
service implementation of MIL-STD-1552. Here are 
some of the cost-effective features: 

• BILL DF MATERIAL COMPILER - Automatic Explosion. 
• QTY COMPUTATIONS - Automatic per family tree. 
• FIRST APPEARANCE STANDARDIZATION- Automatic. 
• DIDS SCREENING AND RESULTS - Automatic. 
• NHA COMPUTATION- AutomatiC. 
• EDITS FOR CONSTANTS/EXCEPTIONS - Automatic. 
.ANSI Y32.l6 EXTENDED REF. DES - Automatic. 
• SEQUENCE NUMBER REASSIGNMENT - Automatic. 
• ALL PTD DOCUMENTS FRO~l ONE DATA BASE. 
• VENDOR SPEC CONTROL, MIL STANDARDS INTERFACE. 
• IPB AND RPSTL PARTS BOOK INTERFACE. 
• CONFIGURATION MANAGEMENT OUTPUTS - Automatic. 
• ILS OR EXISTING FILE INTERFACE. 

Irrmediate installation for most third aeneration 
sys tems. Demons trati on wi thout obI i gati on. Use the 
logistics software that has been used by computer 
manufacturers for over B years. 

SOOC 
2B W. Baltimore Ave., Media, Pa. 19063 

(215) 565-5660 
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AUTOCODER 
TO 

COBOL 
Dataware's software translator automatically 
converts a high percentage of Autocoder 
source code to ANS COBOL (DOS or OS). 

The translator converts from: 

} • IBM 1401 
• IBM 1401 SPS 

• IBM 1440 
• IBM 1410 
• IBM 7010 

can be mixed 
in a single 
source 
program. 

B> Dat:aware, Inc. 
495 Delaware Street ~ Tonawanda, New York 14150 
(716) 695-1412 

CIRCLE 164 ON READER CARD 

RPG TO COBOL 
Dataware's software translator converts 
RPG and RPG II programs to the Industry 
standard ANS COBOL (DOS or OS). The 
translator achieves an extremely high per· 
centage of automatic conversion (approach
ing 100%) of the source code. 
For information on our other translators, 
please check the appropriate box below and 
send, direct.to Dataware. 

C RPG/RPGII-Ta-PL/1 
C PL/1-To-COBOL 
C Easycoder ITran-lo-COBOL 
C BALI ALC-Ia-COBOL 
C 7070/7074 Aulocoder-Ia-COBOL 
[] COBOL-la-COBOL 

B> cat:aware, Inc. 
495 Deraware Street ~ Tonawanda, New York 14150 
(716) 695-1412 
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Compiler 
Writing 
System 

COGENT is a software tool used to 
reduce the costs and lead times 
normally associated with developing and 
implementing compilers for 

• Systems languages 
• Applications-oriented languages 
• Industry standard languages 

COGENT is operational on most 
computer systems which support 
FORTRAN IV. 

U~RTlJf1L SYSTtr:1S, ~~C. 
1500 Newell Avenue, Suite 406 
Walnut Creek, California 94596 
Phone: (415) 935-4944 
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Referred to by DATA PRO as "among the best liked 
software products in the EDP Industry," the success 
and satisfaction of this product is clearly evidenced 
by more than 2,800 installations to date. The prod
uct provides users with a fast, reliable and easy to 
use .mea~s of. backing up or copying disk files (in
cluding libranes and data bases, either to tape or 
disk and time savings in general, the programs can 
dump multiple disk volumes and/or files of differ
ent organizational structure to tape, can selectively 
restore any file or volume dumped to tape and can 
copy complete volumes and/or files from disk to 
disk. 

Features of the product include full verification of 
data, self relocation for running in any'or all parti
tions, ISAM reorganization and reblocking VSAM sup
port, device independence among an IBM supported 
disk devices and equivalents, self adaptation to core 
and channel configurations, simple format parameter 
card input and library backup, condense and reorga
nize capabilities including selective bookname re
store offer considerable operation convenience and 
time sayi ngs. 

Test Your COBOL 
Complier with the COBOL 

Compiler Va lidation System 
This program validates CO BO L Com pilers and in

sures they conform to the Federal Standard (FIPS-PUB-
211_ 

Consists of Executive Routine and Comprehensive 
Audit Routines. 

The Executive Routine resolves implementor 
name problems 

provides a method for 
updating source pro
grams 

generates operating con
trol cards 

Compiles and executes each audit routine. The 
output report produced by each routine tells whether the 
compiler passed or failed the tests. 

Order CCVS today--ADA-017941!CPM $500($1000 
outside North American continenti from: 

NIlS ~~~~~a~ :~~h; ~C~INI~f~rFm ~g~n MS~~~c~ 
5285 Port Royal Road 
Springfield, Va. 22161 

For more information on this and other computer 
products contact Frank Leibsly at (7031 557-4763 
or write him at the address above. 
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WESTI 
THE ONLY Tp·INTERFACE THAT MADE IT 

The Westi nghouse Teleprocessi ng I nterface Sys
tem is the first and only teleprocessing monitor to 
be selected by its users since 1975 for the DATAPRO 
Software Honor Roll. 

WESTI provides a low cost, low overhead, easy-to
interface for 3270, 2260 and teletype (33/35) display 
terminals or equivalents operating in a DOS or 
DOS/VS environment. 

• Complete Management of Terminals and 
Application Programs 

• Cobol, Assembler, and PL/1 Application 
Programming 

• Over 225 Users 
• Extended and Improved Data Entry Capability 
• Data Base Independence 

(DL/I, Total, DBOMP, Etc.) 
• Logging, Journaling, Enqueueing for 

Advanced On-Line Applications 
• Sophisticated Error Recovery 
• Subtask Communication and Operations 
• Supportive Utilities At No Extra Cost 
• Training, Installation and Trial Period Available 

Operating Software Packages Operating Software Packages 
Westinghouse Electric Corporation • Westinghouse Electric Corporation 
2040 Ardmore Boulevard ~ 2040 Ardmore Boulevard 
Pittsburgh, Pa. 15221 Pittsburgli, Pa. 15221 
(412) 256-5583 (412) 256-5583 tU1\ 

®.4--------------~.® ®44--------------~.~ 
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JOB ACCOUNTING 

. A low cost accounting system designed to inform 
you how your computer is being used and how to 
make better use of system resources. 
The Westinghouse Job Monitor provides Job Account
ing information for DOS, DOS/VS and/or POWER/VS 
installations. Captured information is put into com
prehensive reports which provide systems, opera, 
tions and management personnel with the following: 

• Daily Job Stream and Partition Activity 
• CPU Hourly Activity 
• Graphic Analyses of Overload Conditions and 

Machine and Device Availability 
• Start I/O and Paging Summaries 
• 30 Day Statistical Summaries 
• POWER/VS Statistics By Day and Job 
• New Charge Back Capabilities for Cost or 

Profit Centers 
• Free Trial Available 
The complete package is provided requiring no spe

cial education or programming costs and no dedica
tion of hardware units. One time charge for purchase. 

DISK SPACE MANAGER 
20% AVERAGE DISK SPACE SAVINGS 

This automatic disk space managing system uses 
low system overhead techniques to allocate and keep 
up with permanent and/or temporary (work) files for 
disk devices. 

FREE YOURSELF FROM NEEDLESS DOS/VS 
SPACE MANAGEMENT HASSLES AND WASTE 

• Automatic disk file space allocation 

• No modifications to standard DOS/VS 
JCL software 

• Automatic or user controlled release of space 

• Any or all portions of disk area managed 

• Free trial available 

JOIN THE MORE THAN 3000 USERS OF WESTING
HOUSE SOFTWARE THROUGHOUT THE WORLD 

Operating Software Packages Operating Software Packages 
Westinghouse Electric Corporation • Westinghouse Electric Corporation 
2040 Ardmore Blvd. ~ 2040 Ardmore Blvd. 
Pittsburgh, Pa. 15221 'Pittsburgh, Pa. 15221 
(412) 256-5583 (412) 256-5583 

®~4~------------------.~® ®~4~------------------~.~® 
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SOFTWARE 
MARKETPLACE 

SOFTWARE ANALYSTS 
experienced in 

REAL-TIME CONTROL 
SYSTEMS 

As a result of several recent contract awards, 
TRW Controls; an international leader in the 
design and development of energy control sys
tems, has immediate openings in Houston, 
Texas. Software professionals with a back
ground in system development or testing are 
urged to apply. 

Interviews will be scheduled for qualified can
didates. Please send resumes in strict confi
dence to: 

TRW CONTROLS 
7250 Harwin 

Houston, Texas 77036 
Attn: Kelly Eversole 

An Equal Opportunity Employer 
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Get the famous 
MMS General.Ledger 

and Fllianclal 
Reportlngs,stems 

or Payables, Receivables, 
Payroll, Net Change MRP 

• Over 800 Users 
• Over 100 Fortune's 500 Companies 
• Automatic Budget Generation 
• Cost Accounting 
• ExceptionNariance Reporting 
• Statistical Accounting 
• Graphics' , .. and more 

~Y&\IDUil (R) 

~~@~ 
Registered Trademark of Software Intermltiorial 
Elm Square, Andover, Mas!:>. 01810 (617) 475-5040 
New York (914) 332-0040 Chicago (312) 729-7410 
San Diego (714) 292·9833 Toronto (416) 862·0521 
Philadelphia (302) 995·7101 Dallas (214) 233·5856 
Columbus, OH q14-773-2167 San Francisco 415-433-5797 

Washington, D.C. (301) 770·6460 

CIRCLE 155 ON READER CARD 

DP MARKETPLACE 

BURROUGHS USERS! 

PRINTERS 

-1800 LPM, 132 PP 

- B500 Through B6800 

- Utilizes Proven DPC 2470 
(Burroughs Type B9246-2) 

- Printer Controllers are also available 

- Low Cost: $33,000 
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3025 Palos Verdes Drive North 
Palos Verdes Estates 90274 

(213) 378-7002 

CIRCLE 171 ON READER CARD 

THE SUNSHINE STATE 
OFFERS HIGHER PROFIT 
POTENTIALS TO ELECTRONIC 
PRODUCTS MANUFACTURERS 
THAN ELSEWHERE IN THE 
COUNTRY! 

Florida's substantial labor 
and operati ng cost advantages, 
plus ready access to the markets of 
the United States, Latin America and 
the world, combine to offer a unique 
profit opportunity for a Florida-
based manufacturer. 

Before you make any decisions 
regarding your business, this new industry 
study documenting Florida's position 
should be reviewed carefully. 

To get your copy of Florida Profit Potentials 
in Electronic Products Manufacturing, write or call: 

1"'1 41tlt-I'-1 Joe Hennessy, Director ~"'4.4 ...... 1 I Division of Economic Development 
'IIIIIIII Florida Department of Commerce 

1 07 W. Gaines Street, Room 1030 

WE'RE MORE THAN SUNSHINE !~61!)h!~~~~56jorida 32304 
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BUSINESS APPLICATIONS 

If you have outpaced your colleagues in professional growth, ] 
and intend to stay in front .. .if you want a career where progress ~l 
is based on performance ... we could 'be the employer you seek. 

As the soundly established consulting practice of a world-wide "Big 8" 
CPA firm (located in N.Y. City) we can offer you high career visability 
with opportunities to achieve substantial earnings and leadership 
responsibilities in a climate conducive to professional & managerial 
growth. This position offers an assured rate of progress to the individual 
who produces high quality results and can demonstrate an aggressive 
and imaginative approach to the solution of business systems design 
problems. 

Candidates must possess a thorough knowledge of general operating 
systems, one or more higher level programming languages, computer 
center operations and program structure techniques. The ability to 
communicate effectively (oral and written) at all levels is essential. A 
Master's degree, experience in data base, teleprocessing, timesharing, 
RJE, minicomputer processing and/or performance measurement are 
highly desirable. 

Our starting salaries would be attractive to those professionals with 3 to 
8 years of outstanding performance. We will respond to all inquiries and 
maintain complete confidence. If interested, please submit your resume 
or letter indicating qualifications, salary history & requirement to: 

ROBERT E. DYAR, Dept. G-77 (18th Floor) 
277 Park Ave., New York, N.Y. 10017 
A n equal opportunity employer M/F 
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HAVE YOU BEEN TO A JAMES MARTIN SEMINAR YET? 

"Much of the future of computing 
will be distributed processing. " 

"There is a right way and a wrong 
way to structure data logically. 
Most designers are doing it wrong 
today and this will incur great 
future costs. This seminar will teach 
how to do it the right way. '~ 

"We are seeing the beginning 
of a revolution of rising 
expectation from the end users. 
This will be the D.P. Managers 
biggest problem. " 

"The gap in dollars between a 
good design and a poor design 
is growing wider with each 
new technological advance. " 

THE JAMES MARTIN WORLD SEMINAR 
The outstanding computer education event of 

the decade 

ON THE DESIGN, MANAGEMENT AND FUTURE OF DISTRIBUTED 
PROCESSING, DATA BASE, TELEPROCESSING AND NETWORK SYSTEMS 

12 - 16 SEPT 
26 - 30 SEPT 
10 - 14 OCT 
31 OCT - 4 NOV 
7 - 11 NOV 
14 -18NOV 

JOHANNESBURG 
LONDON 
PARIS 
CHICAGO 
BOSTON 
LOS ANGELES 

CARLTON HOTEL 
EUROPA HOTEL 
NIKKO HOTEL 
ARLINGTON PARK HILTON 
PARKER HOUSE 
MIRAMAR, SANTA MONICA 

James Martin is the author of the most comprehensive series of textbooks on data processing and tele
communications. The James Martin Seminar is rated "THE BEST COURSE OF ITS KIND IN THE WORLD". 
Martin has an outstanding ability to explain the most complex issues simply. This seminar will provide you 
with a unique opportunity to learn and appreciate the significance of the latest technology trends and design 
methods. With the development of distributed processing and the LSI based microcomputers, these oppor
tunities are now wide open and are no longer just for the giant multi-national corporations. 

These seminars are part of the 1977 James Martin World Tour Programme including: 
SAN FRANCISCO HOUSTON AMSTERDAM TORONTO TOKYO MELBOURNE SINGAPORE 

JOHANNESBURG LONDON PARIS CHICAGO BOSTON LOS ANGELES 
For full details telex: 65288 (U.K.) or telephone:-

415-525-7430 or 312-686-0400 in the U.S.A. (0253) 21662 (U. K. code) in Europe, 
or Johannesburg 314176 

or complete the following coupon or write AIRMAIL to:
ABAQUEST,221 St. Annes Road, Blackpool, FY4 2BL, U.K. 

or 1719, Rose St., Berkeley, Calif. 94703 
r-------------------------l 
I Please send me full details of the James Martin Seminar in .............................................................................................. . 
N· 0 . . I 

_I 
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SR. PROGRAMMER ANALYSTS 
• To analyze state-of-the-art software and systems technologies and 

determine the feasibility of implementing new software tech
niques on future Point-of-Sale terminal systems. The analysis will 
involve consideration to the applicability of microprogrammable 
microprocessors to the requirements of future P.O.S. terminals. 
Prime areas of concern are implementation of high level lan
guages, operating systems, communications, memory utilization, 
and diagnostic approaches. A strong computer science training 
(MS/PhD) and background of 5-10 years experience will qualify 
you to guide us in software and system technologies for our future 
terminals . 

• For the General Merchandising segment of the Point-of-Sale 
market to develop special system-stimulation software for system 
loading analysis. Should be experienced in basic 0/ S software 
and be capable of understanding real time system operations on 
critical parameters. 

We invite your response as soon as practical. 

Robert W. Donovan 
Terminal Systems 

rn8nl 
Division-Cambridge 
NCR Corporation 
Box 728 
Cambridge, Ohio 43725 
614/439·0291 

An Equal Opportunity Employer 

Controls Division 

SOFTWARE DESIGN ENGINEERS 
SYSTEMS/APPLICATIONS ENGINEERS 

Career Opportunity with Harris Controls in Florida 
Harris Controls is a highly decentralized division of Harris Corporation, a strong and rapidly 
growing communications and information handling company with current volume above the 
half-billion level. Our reputation as a leading supplier of computer-centered supervisory control 
and digital data acquisition systems for the electric utility, railroad, and pipeline industries 
is further enhanced through expansion in Power Control Centers, and energy management 
systems. We offer a very challenging growth environment, and the advantages of our uncrowded 
Florida East Coast location. 

SOFTWARE DESIGN ENGINEERS 
Positions are now available for software engineers with a minimum of 2 years experience in 
real-time computer control applications. Engineering or computer science majors. These posi
tions offer a wide variety of duties including customization of standard products for use in real
time specific application, enhanced applications development, marketing sUPP9rt and develop
ment of new control algorithms and strategy. Experience with real-time assembly language and 
scientific FORTRAN is required. 

SYSTEMS! APPLICATIONS ENGINEERS 
New positions require technical degree with minimum of 8 years in hardware and/or software 
design with most recent experience in real-time, computer based data acquisition and 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, 
and new product development essential. 
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Please send resume in confidence with salary history to: 
R. W. Underill, Harris Corporation, Controls Division, 
P. O. Box 430, Melbourne, Florida 32901. 

HARRIS 
COMMUNICATIONS AND 
INFORMATION HANOUNG 

An Equal Opportunity Employer-Male and Female 
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I~I Technical 
Publishing Company 

Arthur L. Rice, Jr., Chairman of the Board 
James B. Tafel, President & Chief Executive 

Officer 
Gardner F. Landon, Exec. Vice President 
Robert L. Dickson, Exec. Vice President 
Calverd F. Jacobson, Financial Vice President 

and Treasurer 

Thomas A. Reynolds, Jr., Secretary 
M. Jay Turner, Jr., Director of Publishing Services 
Paul C. Jarvis, Director of Information Services 

Advertising Offices 

Eastern District Managers 
A. Treat Walker, 
Warren A. Tibbetts: Greenwich, Ct. 06830 

35 Mason St. (203) 661·5400 

New England District Manager & Vice President 
Warren A. Tibbetts: Manchester, N.H. 03104 

112 W. Haven Rd 
(603) 625·9498 

Midwest District Manager 
John M. Gleason: Chicago, 111.60611 

444 No. Michigan Ave. 
(312) 644·3970 

Western District Managers 
Alan Bolte, Jr.: Los Angeles, Calif. 90035 

1801 S. La Cienega Blvd. 
(213) 559·5111 

James E. Filiatrault: Mountain View, CA 94043 
2680 Bayshore Frontage Rd. 
Suite 401 
(415) 965·8222 

U.K., Scandinavia, Benelux 
Intergroup Communications, Inc. 
Wallace K. Ponder, European Director 
Paul D. Dimmock, Regional Manager 
31 lyncroft Avenue 
Pinner, Middx, HA5 lJU 
England 
Tel: (01) 868 9289 
Cables: PACOM, Pinner 

Germany, Austria, Eastern Europe 
Fritz Taeuber 
Sohauer Strasse 85 
D·314 Lueneburg 
Germany 
Tel: (041 31) 4 38 49 

France, Switzerland, Italy, Spain 
Gerard Lasfargues 
32 rue Desbordes Valmore 
75016 Paris 
France 
Tel: (1) 288 9022 
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Shigeru Kobayashi 
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New Ginza Building 
3-13 Ginza 7-chome 
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Tel. (03) 571·8748 

Technical Publishing Company 
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Consumer Books 

~ Training Systems 

Consulting Engineer 
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Electric Light & Power 
Plant Engineering 
Plant Engineering Directory and 

Specifications Catalog 
Pollution Engineering 
Power Engineering 
Purchasing World 
Research/ Development 
TPC Training Systems 
DBI Books, Inc. 
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If your computer ever suffers from a lapse of memory, here's what you can 
do to help: 

Always remember to use Maxell magnetic products. Because we put a 
lot of things into them to ensure that nothing ever drops out. 

Our digital cassette tape, for example, is so good some of the biggest 
OEM's in the business use it. 

And we firmly believe that our new floppys are every bit as good. 
They're made to the strictest ISO and IBM Diskette specifications. 
They're made of computer grade, super-fine magnetic materials for high 

density recording at 3200 BPI. 
And they have a specially developed binder for 

improved particle dispersion and an incredibly smooth 
coating surface. 

So if your computer has a problem remembering 
things, contact a Maxell sales representative and ask 
about the data products with the good memories. 

But you better do it soon. Before you forget. 
Maxell Corpormon of ArreCiLG. 130 VVest Commercial Ave. Moonocrlle. N J 07074 
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Just Out! 
The New 

Call for your FREE copy today! 

Source Edp's 1977 Computer Salary 
Survey is now availabie. This 
authoritative and up-to-the-minute 
report will allow you to compare your 
compensation directly with 
professionals across the country 
performing the same duties you 
perform. It also examines in detail the 
strategies and techniques thousands 
of successful computer professionals 
have used to enhance their careers. 
After fifteen years of recruiting 
experience, Source Edp knows how 
you can gain broader professional 
exposure, maximize your 
compensation and break into 
management. It's all in Source Edp's 
1977 Computer Salary Survey and 
career planning guide. 

For your FREE copy, call the 
Source Edp office nearest you. 

East 
Boston 
Greenwich 
Hartford 
New York 
Philadelphia 
Union, NJ 
Washington, D.C. 

Midwest 
Chicago 
Oak Brook, III. 
Cleveland 
Detroit 
Kansas City, Mo. 
Minneapolis 
st. Louis 
St. Paul 

South/Southwest 
Atlanta 
Dallas 
Denver 
Fort Worth 
Houston 
New Orleans 

West Coast 
Irvine, Ca. 
Los Angeles 
Palo Alto 
San Francisco 
Torrance, Ca. 

617/237-3120 
203{869-5977 
203/522-6590 
212/736-7445 
215/665-1717 
201/687-8700 
703/790-5610 

312/782-0857 
312/986-0422 
216/771-2070 
313/352-6520 
816/474-3393 
612/544-3600 
314/862-3800 
612/771-0544 

404/325-8370 
214/387-1600 
303/773-3700 
817/338-9300 
713/626-8705 
504/561-6000 

714/833-1730 
213/386-5500 
415/328-7155 
415/434-2410 
213/540-7500 

source(:e¢ 
If unable to call, write: 
Source Edp 
Department 0-7 
721 Enterprise 
Oak Brook, Illinois 60521 

(When writing, please be sure to indicate 
home address and current positJon title.) 
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SYSTEMS ENGINEER/PROGRAMMER 
Digital design and maintenance of all systems related to our industry lead
ing Computerized Tomography (CT) Scanner. BSEE plus 5 years experience 
emphasizing digital circuitry, computer diagnostic capability, Fortran, and 
NOVA assembly language required. 

SUPERVISOR 
SOFTWARE DEVELOPMENT 
For our growing Utility Load Management Division, responsibilities include 
definition of software requirements, design appropriate architecture, select 
minicomputer hardware, perform trade-off studies and prepare user man
uals. Experience in documentation, scheduling and budgeting and pro
posal preparation necessary. BSEE degree or Computer Science Curricu
lum, Data General or DEC hardware and 8-10 years experience required. 

SENIOR SYSTEMS PROGRAMMERS 
Design programming requirements through documentation, integration and 
debugging of programs as well as helping to establish budgets and 
scheduling in the Utility Load Management Division: A BS degree, 
courses in programming and 4-6 years of programming experience 
on minicomputers and Fortran programming for multi-task real-
time disc operating systems a must. Data General mini- ~® 
computer experience also required. 

Excellenl compensalion/benefil plans wilh .~~\) 
relocation allowances included. Submit 
resume including salary history or contact 
C. Lee Binni~, Corporate Headquarters, 
American SCience and Engineering, Inc., 
955 Massachusetts Avenue, Cambridge, 
Massachusetts 02139, 617-868-1600. 

An Equal Opportunity Employer m/f 
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SYSTEMS S,OFTWARE MANAGERS 
Grow, expand, advance your 

career with Burroughs 
These are immediate openings with the Small Systems Group, a high technology 
division responsible for the development and manufacture of business mini
computers, terminal systems, encoding equipment and small applications devices 
such as electronic calculators. 

We are looking for Senior Systems Programmers with experience in the develop
ment of operating systems, compilers, and microprogrammed emulators for mini
computer systems. Must have ability to recruit, train, motivate and" retain more 
junior professionals. Some management experience is required. A total of 7 to 
10 years' related experience plus a Master's degree in Computer Science is 
preferred. 

Intermediate and Junior Systems Programmers are also 
required for challenging assignments. 

Our facility is convenient to attractive Ann Arbor and the University of Michigan. 
We offer an excellent salary and benefits package, plus the stability and growth 
of our highly successful company. For prompt and confidential evaluation of 
your credentials, please forward your resume and salary history to Manager of 
Professional Employment, Burroughs Corporation, 41100 Plymouth Road, Plym-
outh, Michigan 48170. . 

An equal Opportunity Employer M I F 
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you need in 
data communications 
network control 

nothing 
more 

nothing 
less 

Which is how it should be. 
Because the last thing a per~ormance-minded, 

economy-minded manager wants is a technical 
control system that can't provide the network 
efficiency that is vital totoday's information 
processing requirements. Or can do more, and costs 
more, than required. 

Assemblec;j from standard components into a 
"custom" answer to meet your unique requirements, 
Spectron Technical Control Centers bring together all 
the equipment necessary to perform monitoring, 
testing and switching funCtions. To enable you to 
stay on top of your data communications network 
today and yet permit you to grow into your network 
of tomorrow. To allow you to conveniently monitor 
and test line interfaces, protocols and terminals. To 
perform routine diagnostics~ To pinpoint and 
diagnose problems. To easily rearrange modems, test 
equipment and phone lines to bypass faulty lines or 
network components. 

. And doing it with an unmatched level of flexibility, 
accommodating a wide variety of network 
arrangements, handling all data levels, codes and 
speeds. 

It's what Spectron has been providing to a wide 
range of banking, utility, trucking, insurance, retail, 
and government installations throughout the world. 

And it's ready, now, for you. 
From Spectron Corporation, the people who work 

with you to help you find the best answer to your 
data communications test and control requirements
from Simple cables to the most sophisticated manual 
or automatically controlled tech control systems and 
diagnostic equipment. 

Specialists in Data Communications 
Church Road and Roland Avenue 
Mt.' Laurel, NJ 08057 
609/234/5700 
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The HAWK 
lets you see data. 
Captures and stores information. 
Makes solving data communications 
problems 

The Hawk 4000. It's IDS's new Data Trap 
with a microprocessor that lets you diagnose 
data communications problems quickly. The 
Hawk is interactive. It can monitor, transmit, and 
receive data between a modem and terminal on 
a big 9", 512 character screen. And, 2000 
characters can be trapped and stored for later 
recall and study. 

The Hawk is easy to use. The operator 
issues commands via a simple keyboard. All 
switches are "stored" in memory which means 
the Hawk will never become extinct. The system 
operates with BISYNC, SOLC, HOLC, and all 
AOCCP standard protocols and handles 
full-duplex asynchronous data rates from 75 to 
19,200 bps; synchronous line rates up to 72,000 
bps. Transmit and receive data can be displayed 
interleaved by character, by row, or on a split 
screen. ASCII, EBCDIC, and Hexadecimal 
formats are standard. LEOs and test jacks 
monitor and access all signals in the EIA 
interface and a printer and floppy disc are 
optional. The Hawk 4000. It will help you attack 
and solve your communications problems. 

INTERNATIONAL 
DATA 
SCIENCES, INC. 

ADVANCED TECHNIQUES IN DATA COMMUNICATIONS 

100 Nashua St., Providence, R. I. 02904 
Tel. (401) 274-5100 TWX 710-381-0285 
EXPORT EMEC, BOX 1285, HALLANDALE, FLORIDA 33009 
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The pioneer of 
small business computers 

now makes 
small business computers. 

Actually, Basic/Four Corporation has been making its 
own central processing units since August, 1976. We 
now make our own terminals, too. 

We wanted tighter rein on manufacturing and 
testing, choice of the latest components, total control 
of Quality, production and delivery. So we could offer 
even more reliable, better products. 

Now we do. 
The Basic/Four@ CPU's new semi

conductor memory means 40% faster 
cycle time, down from 1 microsecond to 
600 nanoseconds. New models make 
expansion even easier, accommodating 
one to 16 terminals. There are other 
improvements, too, with more to come. 

And the Basic/Four systems we 
make have been running, bug-free.Just 
like before-only better. The best small 
business 
computers 
available. 

Look to the pioneer 
Ever since we pioneered the 
field, our operating system 

has been acknowledged 
as the best of any small 

business computer. It 
had to be-because 
our systems were 
always interactive, 
even when others 
were batch. 

Nowadays, 
everyone in the field 

is talking "transaction processing" -following our lead, 
some six years later! 

All-around simplicity 
We also made sure our system 
would be the easiest to install. 
And operate. 

The software U.;J~<.;J,>·· 
BUSINESS BASIC. An 
we have applica
tions modules 
that are pre
planned and 
packaged, including 
such eminently 
usable programs as 
CBS (Comprehensive 
Business System) and 
EASY, an exception analysis system. Plus 
a multitude of specialty packages. For 

hospitals, insurance, travel agenCies, 
bond brokers, banking, the apparel 
industry, trucking, publishing -literally 
dozens, and more on the way. 

Full time commitment 
Our specialty is small business com
puters; it engages our full attention, 
dedication and effort. And, of course, 

as the pioneer, we've been at it longer. 
Long enough to have established 
through SORBUS INC., our sister 
MAl company, a national net
work of support and service, 
24-hours a day, if needed. 

All this leadtime 
and concentration 
keeps us ahead. 

And now we 
make our own. So we 
know we're offering 
the best. 

If you'd like to 
know more, call or write: 
Basic/Four corporation, 
18552 MacArthur Blvd., 
Irvine, CA 92714 

basIc I Four corporatlon._ 
anMAIcompany ,D 

® 
Albuquerque' Atlanta· Baltimore/Washington· Birmingham' Boston· Buffalo' Chattanooga' Chicago' Cincinnati' Clark, N<J • Cleveland· Dallas' Denver· Detroit· Fresno· Grand Rapids' Hartford 
• Houston· Indianapolis· Kansas City· Las Vegas· Los Angeles· Lubbock· Madison· Memphis· Miami· Milwaukee· Minneapolis/SI. Paul' Nashville' New Orleans· New York' Orange County, CA • 
Philadelphia' Phoenix/Tucson • Pittsburgh· Portland· Richmond· Sacramento· Salt Lake City· San Antonio· San Diego' San Francisco' Seattle/Tacoma' SI. Louis' Syracuse 

Basic/Four Systems are also marketed in more than 30 foreign countries. 
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