




























































































































































































































































































































































































the needed bandwidth by the month, 
say, and allocate the individual channels 
among themselves. Also, these custom­
ers rather than their carriers should con­
trol the flow of packets between the end 
points of the message path. 

Typically the end points are the ports 
on the terminal side of a remote concen­
trator and the cpu side of a central 
com pu ter's fron t end processor. The 
codes include those that specify individ­
ual port addresses, control the initiation 
and termination of each transmission, 
limit the delivery of additional messages 
to prevent a receiving terminal from 
heing overloaded, keep track of error­
free messages, and perform related 
functions. 

Pouzin's scheme is generally referred 
to as "datagram service" to distinguish 
it from "virtual call service," where the 
carrier specifies-partly or complete­
ly-the end-to-end protocol. 

Pouzin realizes that even if a user 
leases only bandwidth from a carrier, a 
terminal/network interface is still re­
quired. But he insists that IBM'S SDLC 
protocol largely solves that problem, 
since it is already being implemented by 
a number of other manufacturers and 
link control standards hased on SDLC are 
under development for use within the 
United States and worldwide. 

All of the carriers oppose Pouzin's 
basic scheme-ostensibly because giving 
the customer such freedom would pre-

vent them from charging for network 
service, allocating channels among inde­
pendent users, and performing most of 
the other functions they now provide 
the user, and charge him for. There is 
some doubt that this objection is valid. 

Pouzin says he's talking only about 
some users. Their datagram traffic 
would flow over dedicated channels in 
parallel hut separate from the virtual 
call traffic generated by the carrier's 
other customers. Thus, the latter packets 
could be controlled in the usual way. As 
far as datagram customers are con­
cerned, since the carrier would be pro­
viding only transmission capacity, his 
responsihilities would be limited ac­
cordingly. So would his revenues, of 
course, which suggests one possible rea­
son for the opposition to Pouzin's 
scheme. 

What's involved is not just the charge 
for communication service, per se. Some 
carriers-notably AT&T, Bell Canada, 
and probably the British and French 
PTTs-see the hurgeoning datacom mar­
ket as a place for them to sell systems 
as well as channels. They realize that by 
specifying the end-to-end protocol, they 
can gain a competitive advantage over 
the equipment suppliers in marketing 
computer front ends, remote controllers, 
and intelligent terminals to the end user. 

Equipment manufacturers are also 
aware of this relationship. One result is 
that IBM and Bell Canada have been 

arguing for some time about how to re­
solve their differences regarding end­
to-end communication protocols as em­
bodied in sNA-the IBM scheme-and 
SNAP, the protocol developed by Bell 
Canada for its new Datapac network. 
Other equipment suppliers, having a far 
smaller market share at stake than IBM, 

figure they aren't threatened. 
Meanwhile, Bell Canada and CNCP 

Telecommunications are vigorously 
competing for primacy in the Canadian 
packet network business. Bell's Datapac 
system is scheduled to go into operation 
sometime this summer, while CNCP'S In­
foswitch network will he availahle "in 
the latter part of 1976." It is not exactly 
accidental that the two companies have 
differing views on virtual call service. 

An analogous situation may be devel­
oping in the U.S., where Telenet already 
is offering a packet switched service, 
and AT&T-if it follows through on its 
plan for "comm unications process­
ing"-seems likely to do so. 

The chief bone of contention at the 
Geneva meetings is a proposed virtual 
call protocol officially submitted by Bri­
tain and France (where it already has 
been adopted as an "interim standard"), 
but largely written by Bell Canada and 
Telenet. It specifies in great detail the 
codes and procedures that a user's pack­
et terminal would have to implement to 
transmit virtual call messages through a 
carrier's network. -P.H. 
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FOR EVEN BETTER DIAGNOSTICS OF 

DATA COMMUNICATIONS SYSTEMS 

It accepts all codes and line disciplines at data rates up to 64 Kbps. 

It receives, stores and retransmits data from a 1024 character memory. 

It provides for all aspects of full and half duplex testing. 
Its library of over 100 test functions includes loop instructions for 
software-like test programming. 
It calculates the Block check character for receive and transmit 
messages including bi-synch, SOLC and others. 

It provides for manual entry of eight 128-step programs in non-volatile 
memory. 
It contains eight preprogrammed stored tests of up to 128 steps each. 
It provides for simultaneous CRT display of the full duplex data 
stream. 
It provides for CRT display of all language codes in alphanumeric and 
hexidecimal. 

Come see us with the COMPUTER CARAVAN '76 in 
Boston, New York, Washington, D.C., Atlanta, Detroit, 
Chicago, Dallas, Los Angeles and San FranciSCO, March - May. 

Care to learn more? Write or call us today: 

(J;F.\.) ATLANTIC RESEARCH CORPORATION 
c: 5390 CHEROKEE AVENUE. ALEXANDRIA, VIRGINIA 22314.703-354-3400 

CIRCLE 135 ON READER CARD 
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• User-programmable and non-programmable display 
terminals; plus associated peripherals and 
complete systems 

• Many keyboards and character sets to meet 
your application 

• Complete applications/software assis1ance 
and services 

• Nationwide customer service in 42 
locations 

• Full documentation with every 
terminal 

• Reliability you can count on 

If you've got a job for a display terminal, let us prove 
that one of ours will do that job better-and save you 
time and money, too. Call or write for literature, 
demonstration or applications assistance. 

�~
�O�e�l�t�a� 

D. �~�:�!�~�e�n�l�s� 
Corporation 

Woodhaven Industrial Park 
Cornwells Heights. PA 19020 
(215) 639-9400 

DELTA DATA SYSTEMS. LTD 
London. 01-580-7621 

Service in 42 locations in the 
U.S .. and 13 European countries 
and Canada 

CIRCLE 111 ON READER CARD 
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News in Perspective 

BENCHMARKS 

Losing a Customer: Microdata Corp. 
president, Donald W. Fuller, told stock­
holders the company expects to lose its 
second biggest customer, Basic Four 
Corp. The mini-manufacturer's presi­
dent said he expects Basic Four to begin 
making its own processor. The small 
business systems company accounted 
for approximately 16% of Microdata's 
gross sales which totaled $5 million in 
the fiscal quarter ended last Nov. 30. 
The only Microdata customer account­
ing for more is Automatic Data Process­
ing which buys Reality, the company's 
small business system package. Fuller 
said Microdata's processor backlog 
from Basic Four runs until the end of 
1976. 

Its Own Terminals: Remaining quiet 
as to whether or not it will build its own 
processor, Basic Four Corp. has an­
nounced it will produce its own crt ter­
minals. The company currently buys 
terminals from Lear Siegler. Basic 
Four's new president, Theodore J. 
Smith, who left Sycor late last year to 
join the Irvine, Calif., small business 
systems company, said he will be resolv­
ing additional "make or buy" questions 
this year. He said the firm is "not inter­
ested in an acquisition" to gain instant 
manufacturing capability. 

Patent Infringement Charged: Milgo 
Electronic Corp. has charged AT&T, 

Western Electric Co., Southwestern 
Bell, and Boeing Computer Services, 
Inc., a user of AT&T modems, with in­
fringing four of its modems patents. The 
Miami, Fla., firm filed a patent in­
fringement suit in the U.S. District 
Court in Kansas. The suit alleges that 
AT&T Dataphone modems No. 208 and 
209 manufactured by Western Electric 
infringe Milgo patents. In addition to 
damages, Milgo is seeking a temporary 
and permanent injunction against the 
manufacture, lease, sale, or use of the 
Bell modems. Milgo also has filed a de­
claratory relief suit against Codex Corp. 
in response to a recent demand by 
Codex that Milgo cease the marketing 
of certain ICC modems that Codex 
claims infringe on a recently issued 
Codex patent. This suit was filed in the 
U.S. District Court in Southern Califor­
nia. 

Judgment Against Burroughs: A six­
member San Francisco jury found for 
Palmer Data Corp. which charged Bur­
roughs Corp. with activity to prevent 
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Palmer from obtaining customers in the 
San Francisco area. The jury levied tre­
bled damages of $3.4 million. The suit 
was filed by Palmer in 1971. It accused 
Burroughs, which pulled out of the ser­
vice business in the area in 1970, of con­
spiring with another local firm, Cubit, 
a subsidiary of Purity Stores, to transfer 
all of its data service business to Cubit. 
The suit said Burroughs had offered to 
transfer its customers to Palmer for a 
sum of money and Palmer refused. The 
company said Burroughs then made the 
same offer to Cubit and was accepted. 
Palmer went into bankruptcy subse­
quent to filing the suit. It was represent­
ed in the action by attorney Joseph 
Alioto, son of the former San Francisco 
mayor. 

Now It's Typewriters: IBM, on trial on 
civil charges of monopolizing the com­
puter systems market, now is under 
investigation by the Federal Trade Com­
mission regarding its position and prac­
tices in the office-typewriter industry. 

FRANK T. CARY 

IBM said it had received a letter from 
the FTC advising it that the FTC staff 
would investigate "to determine 
whether IBM monopolizes, or has at­
tempted to monopolize, or has engaged 
in unfair methods of competition in the 
office-typewriter market." Frank T. 
Cary, IBM'S chairman and chief execu­
tive officer said IBM would cooperate. 

Data General Buy: Data General has 
agreed in principle to acquire Incoterm, 
Natick, Mass., manufacturer of dedicat­
ed intelligent terminal systems for the 

banking, transportation, and insurance 
industries. Terms of the proposed acqui­
sition call for the exchange of 2.5 shares 
of Incoterm stock for each share of Data 
General with value of the exchange es­
timated at $38 million. The move is sub­
ject to final approval of both companies, 
their boards of directors and the stock­
holders of Incoterm. Data General's 
bylaws do not require stockholder ap­
proval. 

NCR Acquisition: Directors of NCR and 
Data Pathing Inc., a producer of factory 
data collection systems, have approved 
acquisition of Data Pathing by NCR for 
1.35 million shares of stock worth ap­
proximately $38 million. The transac­
tion is subject to stockholder approval 
which is expected in May. In addition 
to the central block of NCR stock in­
volved in the deal, an additional 190,000 
shares will be reserved by NCR for exer­
cise of current outstanding options and 
warrants for Data Pathing stock. 

Leases for IBM in POS: IBM has come 
up with long term leases for its pre­
viously purchase-only retail and super­
market point-of-sale terminals. The lon­
gest lease offered covers a 60 month 
term. It enables purchase option accrual 
of up to 50% of the terminals and unlim­
ited use without extra charge. IBM calls 
the lease program its alternative term 
plan (ATP). It also covers two financial 
terminals. Features of the ATP include 
unlimited one year extensions and some 
price protection in that prices can be 
raised no more than five percent per 
year. 

Staying Afloat?: Walter Haefner, the 
Swiss industrialist whose seemingly infi­
nite faith and apparently bottomless 
bank account have kept Datran afloat 
for the past several months, will be the 
subject of a Federal Communications 
Commission inquiry. The commission 
wants to know whether Haefner's in­
vestments in Datran and its parent, 
Wyly Corp., will give him ownership of 
either of the two corporations, and 
whether this is barred by -a section of 
the Communications Act that restricts 
alien ownership of U. S. common carri­
ers. Meanwhile, the commissioners al­
lowed Haefner to advance Datran an­
other $10 million on an interim basis 
and substitute his collateral for $2.4 mil­
lion of Wyly's money which is being 
held by the First National City Bank as 
security for a line of credit to Datran. ~ 
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With United Airlines' "First Freight;' 
you get guaranteed priority boarding 
and reserved space-to 113 cities. 

Priority boarding. 
"First Freight" is our priority air freight service, and 

it's always the first freight loaded in our planes. The big 
"I" on every piece makes sure of that. We're s<? sure 
your shipment will go on the flight you specify that we'll 
refund your premium if it doesn't. 

If your emergency shipment is one piece. under 50 
pounds and less than 90 inches in total dimensions. 
you may find United's Small Package Dispatch more 
convenient to use. Call United Air Freight for detail'i. 

Reserved space. 
I Just call United at least 6 hours before departure 

of the flight you need. (United has over 1,500 scheduled 
flights a day.) We'll reserve space for your freight and, 
as long as it arrives at our freight terminal 90 minutes 
before flight time, we'll make sure it's the 
"First Freight" loaded. 

Special handling. 
"First Freight" is segregated all the wayan United 

- in our terminals and in the air. And every piece is 
monitored all the way by our computerized A.F.l.S., the 
industry's most advanced air freight monitoring system. 
No restrictions on piece count or weight, either. If our 
planes will take it, so will we. 

Just say, "First Freight:' 
When that shipment has to be there, call United or 
your freight forwarder. Yours can be the "First 
Freight" there- to any of our 113 cities. 

No.1 in the US. sky 

unlTEO AIRLinES CARGO 
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LOOKAI-EAD 
(Continued from page 18) 
TRILLION BIT MEMORY IN FOUR YEARS 
Yes Virginia, 'there will be a trillion bit memory. 'And. it will be 
all in one tube. While we don't recommend holding your breath until 
its arrival, a Lexington, Mass., memory firm, may indeed be able to 
produce one in four years. The company, Micro-Bit Corp., is current­
ly working on a-production model MOS electron beam memory that has a 
4 mill,ion bit memory tube capable of storing 40 million bits in a 
10-tube cluster. 

The unit, like an earlier pre-production prototype that has 
already been successfully tested (April '75, p. 17) will be shipped 
to Control Data this summer. Next year Control Data, which is an 
investor in Micro-Bit, expects to market four or five units to large 
computer installations. They see the trillion bit memory tube being 
available within four years.' 

AND NOW, IN LAS VEGAS ••• 
California may have seen the',: last of Frank Marchuk' s Laser Computer 
Corp. and, for that matter, of Marchuk himself. Last month, after 
failing to convince Orange County Superior Court Judge Bruce Summers 
that he had a case in a suit he brought against Flick-Reedy Corp. and 
Bekins Moving and Storage Co. (Sept. '75, p. 18), he named Las Vegas 
as his place of permanent residence. And the phone long listed for 
Laser Computer Corp. had been disconnected. 

Marchuk had charged Bekins and Flick-Reedy with having stolen some 
property belonging to Laser Computer when they repossessed equipment 
he had purchased from Flick-Reedy for a health enhancement institute 
he operated briefly. Judge Sunnners heard the plaintiff's case during 
which Marchuk repeated earlier allegations that a big cause of Laser 
Computer Corp.'s demise was stolen plans and documents which never 
were recovered. The judge then granted a defense motion arid said, in 
effect, there was no case. In exchange for a Flick-Reedy promise it 
wouldn't press for court costs, Marchuk signed away any right to 
appeal. He once maintained an office for Laser Computer in Las Vegas. 
Maybe he'll try to get it going again there. 

RUMORS AND RAW RANDOM DATA 
Now that IBM has upgraded its-168, the company should be announcing 
upgrades for its 135 and 145 soon. The colossus of Armonk has a 
bigger machine--the l78?--on the shelf and its future will be decided 
by the competitive inroads made by the likes of Amdahl, Burroughs, 
Cray Research and Control Data ••• At the recent IBM users SHARE meet­
ing at the San Francisco Hilton, Amdahl Corp. ran bus trips to its ' 
plant in nearby Sunnyvale from a bus terminal next to the hotel ••• 
Control Data next month will announce the availability of its PLATO 
(programmed learning and teaching operation) system for management 
training applications (October '75, p. 18). CDC chairman Bill Norris 
says such training can be delivered at a quarter of the cost of tra­
ditional "standup" methods ••• Computer mainframe activity is still a 
major factor in the revenues of services-oriented Control Data--37% 
last year, the same as services revenue. Peripherals account for the 
remaining 26% ••• Cray Research was about to ship the first model of 
the Cray-l 64 bit word machine last month to an unidentified customer 
on a six-month trial basis, and some speculated the 500,000 word 
vector machine might be going either to ERDA's Los Alamos labs or to 
the National Center for Atmospheric Research in Colorado. Meanwhile 
Cray Research was seeking to raise about $10 million through a public 
stock offering ••• AFIPS thinks it will sell all 904 booths at the 
National Computer Conference June 7-10 in New York's Coliseum, a 
record. In late February 258 companies had signed up for 884 booths. 
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JOIN THE 
SERIAL PRINTER 

SWITCH 
You'll prefer Tally's design silTIplicity and realistic reliability. 
If you want a 120 character per second 
matrix printer that keeps running after 
the others have quit, that has better 
print quality (a 9 x 7 matrix font) and 
that is priced low, then direct your 
attention to the Tally T-1120. You'll get 
advanced design features like 
microprocessor electronics, low 
acoustic noise level, digitally 
controlled print head advancement, 
tractor engagement above and below 
the print line for positive paper 
advancement and positioning, and a 
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snap-in ribbon cartridge. And that's 
just the beginning. 

Forms flexible for data processing 
duty, you'll find the 132 column, 
multi-copy T-1120 is just the ticket for 
your minicomputer, business system 
or communications terminal. For all 
the facts, call your nearest Tally sales 
office. 

Tally Corporation, .8301 S. 180th 
Street, Kent, WA 98031. Phone (206) 
251-5524. 

CIRCLE 56 ON READER CARD 

OEM Sales Offices: 
New York (516) 694-8444, 
Boston (617) 742-9558, 
Chicago (312) 965-0690, 
Seattle (206) 251-6730, 
Los Angeles (213) 378-0805, 
San Francisco (408) 245-9224. 
Business Systems Sales Offices: 
Eastern Region (201 ) 671-4636, 
Western Region (415) 254-8350. 

TALLY 
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hardware 
Off-line 
Now you can take a $495 computer 
course and get the computer 
thrown in free. That's what 
Wintek Corp., Lafayette, Ind., is 
offering this month and next in a 
program designed to give 
engineers, scientists, and 
management hands-on experience 
with microprocessor hardware and 
software. Each attendee receives 
a "WINCE" 6800 microcomputer to 
use at the workshop and to take 
home at the end. The $495 price 
applies to courses being held in 
San Diego (March 15-17), and St. 
Petersburg Beach, Florida (March 
31-April 2), with a session held 
in Boeglerhof, Alpbach, Tirol, 
Austria costing slightly more at 
$645. Interested parties should 
contact the company directly for 
additional information. Phone 
(317) 742-6802. 

Looking for something a little out 
of the ordinary in a pocket 
calculator? How about Casio's 
Biolator. The new model cannot 

. only perform addition, subtraction, 
multiplication, .and division, but 
can also warn you that you might 
be accident prone tomorrow, for 
also on the IC chip are biorhythm 
tabies, the controversial measure 
of a person's physical, emotional, 
and intellectual conditions. By 
entering the date of birth, the 
calculator can indicate where the 
subject is on the cycles, which 
have lengths of 23 days for 
physique, 28 days for sensitivity, 
and 33 days for intellect. Casio 
is based in Fairfield, N.J. 

Exactly why we don't know, but 
Japan's Matsushita Electric 
Industrial Co. has developed a tv 
set with a built-in ink spitting 
color facsimile printer. Copies 
on any kind of plain paper take 
"only" two minutes ••• 

Air France pilots are undergoing 
flight training instruction for 
the supersonic Concorde transport 
in a simulator developed by Le 
Mat~riel T~l~phonique, one of 
ITT's sister companies. Three 
computers are used to reproduce 
all flying conditions that might 
be encountered by Concordes. 

Volkswagen doesn't think as small 
as it used to. Its cars are 
bigger now--and so are the systems 
used to design them. The Wolfsburg 
(Germany) headquarters has just 
placed an order for a CDC CYBER 
173 and two large scale graphics 
terminals. 
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Fast, Inexpensive Printer 
Some of the most exciting products 
result from combining technologies 
used in separate applications into a 
common one. That's the case with the 
first two models of high-speed electro­
static printers from this well known 
plotter manufacturer. It was, in fact, 
the stepper motor drives from its 
plotter line that made it possible for the 
8210 to print at a 2400 line per minute 
clip across 80 columns without costing 
a fortune. The 8210 is priced at only 
$3K. It wasn't that long ago that IBM 
introduced the 3211 2,000 Ipm printer 
for more than $100K! A second 
model, the 8230, may turn out to be 
even more popular than the 8210: the 
8230 runs a little slower (1,400 lpm) 
but prints 132-coh.lmn lines. It's priced 

at $3,7S5. 
Initially the new printers will be of­

fered to mini users. Potential custom­
ers will be asked to order either a serial 
Rs232 interface (if one isn't on the 
mini already), or an interface for a 
Centronics or Data Products printer. 
Data General, for one, has cooperated 
with the manufacturer and has the part 
number required identified and ready 
to send to its customers eyeing these 
printers. For some users, at least, the 
capability of getting a complete 64K 
memory dump in less than 30 seconds 
seems just around the corner. Delivery 
is currently four months, but the 
manufacturer has 60 day ARO as a goal 
for the near future. HOUSTON INSTRU­
MENTS, Austin, Texas. 
FOR DATA CIRCLE 231 ON READER CARD 

Networking 
The M3200 PACUIT Network Man-
agement and Switching System is said 
to combine the best of both worlds, 
hence the name: PAcket + cirCUIT. 
Microprocessing hardware enables 
users to communicate with each other 
from remote terminals and with a cen­
tral computer in a concurrent . syn­
chronous and asynchronous mode to 
facilitate network operation. The 
PACUIT switching method differs from 

traditional packet switching systems in 
that such systems group data from in.;. 
dividual or multiple terminals together 
at a node (switch) for block transmis­
sion to the next node. These systems 
temporarily buffer (store) the data at 
each node while they perform error 
checking and response functions. In 
contrast, a PACUIT network contains 
multiple channels traveling between 
the same source and destination nodes. 
Since all data in the network have 
common source and destination nodes, 
there's no need to error check or buffer 
data at each intermediate node. Thus, 
only the source and destination 
switches perform PACUIT control func­
tions, while all intermediate nodes op­
erate in a time-division, circuit­
switched mode for through traffic. The 
M3200 system is physically and logi­
cally a full-duplex operation and car­
ries data in both directions concurrent­
ly. Consecutive PACUITS may be trans­
mitted in either direction without wait­
ing for the response to each one in 
turn . 

A technique known as dynamic 
bandwidth allocation is also featured 
on the M3200. It permits the reassign­
ment of time slots in the network to 
different channels, allocating greater 
bandwidth to channels with higher 
traffic rates. The network is trans­
parent to its resources in the sense that 
no source-to-destination protocol or 
code conversion are performed by the 
standard switches at network nodes. 
Thus, terminals and computers that are 
normally compatible over direct links 
(point-to-point) are also able to com­
muriicate with one another over the 
network. 

Bear in mind that the M3200 is a 
collection of cooperating hardware 
and software with numerous features 
and options. It's therefore not so easy 
to price as a box: it's a true system. 
The first installation is going into op­
eration for Pacific Telephone and 
Telegraph Co. in a digital data network 
uniting the 19 campuses of. the Cali­
fornia State Universities and Colleges. 
This system cost $600K; absolute 
mInImUm systems are priced at 
approximately $ i OOK. COMPUTER 
TRANSMISSION CORP., El Segundo, 
Calif. 
FOR DATA CIRCLE 232 ON READER CARD 

Calculator Printer 
The gold medal goes to Texas Instru-
ments for introducing a low-cost 
printer that attaches to all of its hand-

DATRMATION 



rbe inlelligenl oil-line 
plolling syslem 
Ibal grows willa you. 
Zeta 6000 Series ... witll expandable 
general-purpose cODJpuler. 

Meet the first off-line plotting system built with your 
future growth in mind. It's a tape drive, a 36-inch Zeta drum 
plotter, and a PDP-11 - with lots of room in the rack for 
system expansion. 

Ideal for unattended operations calling for multiple 
copies of one or more plots, the 6000 operates at speeds up 
to 4,000 steps per second (14.14 ips diagonal)-and features 
a special speed selector for optimum speed/quality output. 

Key features of the control electronics include: un­
attended plotting from 1 to 159 files per tape, unlimited 
multiple plots, searching out desired files, storing and edit­
ing of plotting sequences. 

-----. 

March, 1976 

If you're in engineering, highway or city 
planning, structural design, map making, 
management reporting or electronic data 
processing, the 6000 Series is your plot-

ting system. It grows on you. 
Free literature 
awaits. 1043 Stuart 
Street, Lafayette, 
CA 94549. 
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hardware 
held programmable calculators. It's 
dubbed the pc-l00, with the pc stand­
ing for "print cradle." The printer can 
be used for printing out program steps 
and problem solutions. The calculator 
is inserted into the cradle where it can 
be used for anything from printing out 
long amortization schedules for the 
business world, or listing every step in 
an iterative problem for scientists. The 
printer weighs approximately seven 
pounds and measures about 1 0 inches 
square and four inches high. Print and 
paper advance controls are built into 

the printer, which is fully controllable 
from the calculator keyboard or card 
program. The price seems reasonable 
at $295-which means you can now 
have a complete stored program com­
puter, including card input (cards 
about the size of gum sticks) and 20-
column hardcopy for around $600. 
TEXAS INSTRUMENTS INC., Dallas, 
Texas. 
FOR DATA CIRCLE 233 ON READER CARD 

Data Entry Terminal 
The SOURCE 7600 is a programmable 
off-line remote data terminal for use 
with either in-house or contracted 
computer service centers, and as such 
represents a departure from this manu­
facturer's line of handheld data entry 
terminals. The 7600 incorporates an 
Intel 8080 processor that is permanent­
ly programmed with a full set of basic 
programming commands to allow the 
on-site, nontechnical operator to create 
original formats for data input. There's 
also a full typewriter keyboard and 
a separate accounting-style numeric 
touchpad for rapid entry of numeric 
data. One Philips-type cassette drive is 
standard; a second cassette is optional 
for greater convenience in loading pro­
grams, editing and duplicating cas­
settes. An external line printer can be 
interfaced to the SOURCE 7600 for on-
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site generation of full-page printouts 
and automatic completion of forms, 
invoicing, and other records. A 32-
position LED display permits the opera­
tor to edit each line of data while still 
buffered before it is printed on the 32-
character journal tape. Prices range 
from $3,500 to $4,500 in quantities of 
1-10 before discounts take effect. Pro­
duction quantities will be available in 
April. MSI DATA CORP., Costa Mesa, 
Calif. 
FOR DATA CIRCLE 234 ON READER CARD 

product 
spotlight 

The New DEC 
Most of us were probably beginning to 
think that since Digital Equipment 
Corp. was in both the minicomputer 
and large scale time-sharing businesses, 
with wholly different machines to ap­
proach them with, that's the way the 
mini king wanted it. Now, with the 
DECSYSTEM-20, it's obvious that it 
wasn't. The DECSYSTEM-20 is more 
than another computer system; it's the 
missing link that ties DEC'S widely 
successful minicomputer products to­
gether with high performance ma­
chines in the class of 370/145s and 
more. The new system shows the direc­
tion Digital is taking for the next half 
decade. 

As a system, the DECSYSTEM-20 fea­
tures a 36-bit word cpu, core memory, 
controllers and a front-end PDP-II 
processor, all integrated into a single 
functional unit. As such the system 
offers concurrent time-sharing, batch, 
and transaction processing modes in a 
complement of common high-level 
languages. Up to one megabyte of 
memory can be obtained with the sys­
tem. A field proven demand paging 
virtual memory system comes standard 
with the model 20, as it does with other 
members of the DECSYSTEM family. 
The cpu knows 383 logically grouped 
instructions, many that reduce result­
ing program size. There are hardware 
stack instructions to facilitate reentrant 
(shareable) coding, a full business in­
struction set, and 70-bit double preci­
sion fixed and floating point arithmetic 
handy for scientific applications. 

Upward software compatibility for 
PDP-II users is made largely possible 

Voice Response 
There have been quite a few voice 
response units on the market over the 
years but perhaps none like this one, 
called the model 200 voice generator. 
Digital vocabularies for this device are 
generated by automatic computer 
analysis of real speech. This means that 
,the intonation and dynamic character­
istics of the speaker are preserved, 
while at the same time the vocabulary 
data is compressed, allowing econom­
ical storage in ROMs or dynamic stor-

with a new operating system called 
Tops-20. It represents the merging of 
the TENEX system, developed on the 
PDP-l0 by Bolt, Beranek & Newman 
for the Defense Department's ARPA 
net, with the Tops-l0 technology de­
veloped for commercial applications 
by DEC. DEC is being honest about the 
high-level language compatibility be­
tween its 16-bit and 36-bit product de­
signs: "Significant effort is going into 
higher level language compatibility and 
subsequent releases on BASIC will pro­
vide for full compatibility with RSTS 
BASIC PLUS." Networking is a key ob­
jective of the DECSYSTEM-20, although 
not in the first software releases. Full 
implementation of DEC NET will be 
phased in together with other vendors' 
network interfaces. Some thought has 
also been given to unattended opera­
tion. Should a system crash occur, any 
nearby user can press the start switch 
which automatically bootstraps the sys­
tem. DEC is also experimenting with 
remote diagnostic capability in an at­
tempt to reduce the mean time to re­
pair of the DECSYSTEM-20 to one hour. 

A minimum configuration consists 
of the KL20 processor and PDP-III 40 
front end, 64K words of storage on the 
KL20 and 32K on the PDP-II, a 100 
megabyte disc and a 75 ips tape drive, 
eight communications lines, plus an 
LA36 keyboard. This system is priced 
at $250K, but most systems will go for 
around $300K to $350K, DEC believes, 
or around $1 OKI month. Shipments 
are underway. DIGITAL EQUIPMENT 
CORP., Marlboro, Mass. 
FOR DATA CIRCLE 230 ON READER CARD 
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age. Messages can be of any length­
words, phrases, sentences-all indi­
vidually addressable. Since the actual 
speech generator is a relatively inex­
pensive synthesizer, it's possible for 
multiple synthesizers to be operating 
simultaneously from a single vocabu­
lary store. It's claimed that only two 
percent of the storage space of a mini 
is required to store voice messages. 
Evaluation units with a standard 48-
word vocabulary are available now, 
priced at $2,500. SPEECH TECHNOLOGY 

CORP., Santa Monica, Calif. 
FOR DATA CIRCLE 235 ON READER CARD 

Phototypesetter 
The Comp/ Set 510 direct entry photo­
typesetter is capable of composing high 
quality type in sizes ranging from 5 1/2 

to 74 points in 70 size gradations. A 
11l!W optic system that enables the op­
erator to easily set the type in the 70 
gradations is the key. A second model, 
the 560 is the foreign language version 
of the 510 and has the same point size 
range. Type discs are available in 10 
foreign languages for the 560. The 510 
is capable of setting 70 different sizes 
in four fonts of 112 characters each 
from a single type disc with self-con­
tained character width programming. 
Additional features include 45 pica 
line length, hyphenless justification 
with fail! safe overset control, manual 

Sure there are a lot of DP 
accounting packages on the market 
and a lot of people develop their 
own. We even had a pretty good one 
that achieved moderate success. 

But we're the people who have 
never been satisfied with just good 
software products so we decided to 
give you the best accounting and 
statistical product available ... 
anywhere. 

We spent over 16 man years 
making CAS/CPA the most 
complete, 1110st flexible package 
you'll find. We added more than 
60,000 lines of new code to build in 
everything you would want in an 
accounting and statistical software 
system. 

Since no two computer systems 
are exactly alike, we let you charge 
back for the usage of various 
resources at rates you determine ... 
depending on the resource and 
amount of activity. 

CAS/CPA helps you to recover 
all your data center operating costs 
including non-CPU items. It will 
help you determine when you'll 
need additional equipment and what 

and automatic mortise control, and 
automatic leader insertion and leading. 
All typesetting and function com­
mands are under keyboard control at 
all times. A large 12-inch video screen 
displays the two-line tield and in addi­
tion, up to 512 characters in green 14 
point type. The 510 is priced at 
$12,950. ADDRESSOGRAPH MULTlGRAPH 

CORP. ,Cleveland, Ohio 
FOR DATA CIRCLE 236 ON READER CARD 

Honeywell Minis 
Honeywell has invaded the oem mini­
computer market full force with sys­
tems to do battle with the likes of 
Lockheed's System/ Ill, Data General's 
Nova and Eclipse lines, and ubiquitous 
DEC. The systems feature semiconduc­
tor memory available in 8-32K chunks 
on the model 6/34 and 8-64K blocks 
on the models 6/36 and 6/06. The 
6/06 is a low-cost extension of Honey­
well's Sy~tem 700 minicomputer line, 
which is largely end user and com­
munications oriented. 

Key specs:a six megabyte per sec­
ond Megabus data path and architec­
ture that will eventually allow imple­
mentation of systems with up to 16 
million bytes of directly addressable 
memory. Cycle times of 300 nsec for 
each 16-bit word; 64 vectored inter­
rupts; 20 traps for identifying program­
error conditions. Level 6 GCos/ BES 1 is 

the operating system, featuring multi­
tasking and program development 
capabilities. 

A basic 8K rack-mountable model 
6/34 with parity, multiply/ divide, real­
time clock and bootstrap loader is 
priced at $2,634 in quantities of 50. A 
6/34 with 16K, visual display console, 
dual diskettes, 60 Ipm printer and 

FORTRAN compiler goes for $17,500. A 
24K 6/36 configured as a data collec­
tion system can be purchased for 
$39,850, ·including two multiple device 
controllers, six crt's, a 300 Ipm printer, 
and 1.25 million words of disc storage. 
HONEYWELL INC., Wellesley Hills, 
Mass. 
FOR DATA CIRCLE 237 ON READER CARD 

SMF data only once and without invoking the sort. 
In fact, you can produce over 200 variations 

of reports from a single pass. Think of the 
savings in time, energy, and equipment usage. 

You can give your users valuable reports 
like job turnaround analysis and resources used 

by program so that they can see exactly what 
a job costs. 

If you need to recover your costs and 
statistically report on data center 

operations, check on the one product that 
gives you everything in a single package 

-CAS/CPA. It gives you 
information that anyone 

can understand. 

Boole ~ 
Babbage 

850 Stewart Dr .• Sunnyvale, CA 94086. (408) 735-9550 

My users can't understand their bills. and I want all the 
information out of my operation I can possibly get. 
Please send me information on CAS/CPA ... the single 
package answer. 

Name. ..... Title. 

.State. 

the new charges will have to be to insure 
total costrecover~ 

Best of all, CAS/CPA will easily process over 600,000 SMF records 
rapidly and efficiently. 'You can produce multiple CPA reports by passing 

Company .. 

Address. 

City .. 

Zip .. ... Phone. ....................................... 
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DATA C,ONTROLlER ;~~:.:o_ 

What's that? 
You've never 

heard of d<aJku 
conttolillerr 

Input/Output ~I(o)(o) ~~enCt~i~nsIC:'1I in~ut/ ~ [] [] 
output electronics, 
including terminal 
and communications 
interface cards. 
Completely modular 
construction. 

Control Electronics 
Contains all internal 
control circuits. All 
circuits are modular. 

Mass storage 
MAXI400 utilizes 2.5 
megabytes to 5 
megabyte moving 
head disc drive. 
MINI400 utilizes 
256K dual floppy disc 
drive. MICR0400 
utilizes semiconductor 
memory (lK to 10K). 

It's Multifunctional ..• 
• Cluster Controller 
• Data Concentrator 
• Message Switcher 
• Communications Controller 
• Front End 
• Data Multiplexer 
• Real Time or Store & 

Forward 
It has Many Features ... 

• Any number of devices 
may be controlled 

• Any type of device 
may be controlled 

• Any speed can be used 
• Synchronous/Asynchronous 

and/or Parallel Interface 
• Modular construction 
• Any size: micro, mini, maxi 
• Standard or Special 

Protocols 

Would you like to know more about Data Controller 
400? Write or phone today for complete facts. 

~gnorheld 
~ electronIC/Inc 

3 Depot Place/Norwalk, CT 06855/Phone: (203) 853-2777 
See us at Booth 926/INTERFACE '76/Miami Beach Convention Center/March 29, 30, 31 

CIRCLE 117 ON READER CARD 
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BROWNOUT 
PROBLEMS? 

Solve them with 98% efficient 

AC LINE REGULATORS 
TOPAZ AC Line Regulators solve brownout problems once and for all. Whether 
your application is a large computer system or a 
small instrument, TOPAZ regulators are the 
best availabl~ solution. 
Here are some' reasons why: 
• HIGH EFFICIENCY reduces heat losses and 

feeder costs. 
• FAST RESPONSE prevents problems caused by 

rapid short term voltage fluctuations. 
• NO DISTORTION is added to the output wave form. 
• SMALL SIZE AND WEIGHT ease tlandling'and 

reduce space reqUirements. 500 VA to 100 KVA 

• LOW AUDIBLE NOISE permits use in office areas without the Priced from 
annoying noise common to constant voltage transformers. $190. 

-OUTPUT VOLTAGE is unaffected by input frequency variations. 
All thisplus TOPAZ noise suppression and quality at a price lower 
than you'd pay for regulators without these 
features. So, if you have a TO'" R' U··· .... < 

.
bro.w .. no. ut problem, w.rite for... . ..... '. ...... . .' . S.OLUTIONS TO our brochure or give usa .' POWER PROBLEMS 

call-we know we can help. . . '. ELECTRONICS 
3885 Ruffin Road. San Diego, Ca. 92123-(714) 279-0831 

CIRCLE 126 ON READER CARD 
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hardware 
Microcomputer 
Intel's competitors are starting to gang 
up on the success of the 8080 micro­
processor. One of the first products to 
do battle with the "industry standard" 
is the SYSTEM 80. Though claimed to 
be fully compatible with the 8080 
microprocessor, the system is said to 
offer four times the speed of typical 
8080 based microcomputers and fea­
tures an extended addressing capability 
of up to 1 megabyte of memory. A full 
range of core and semiconductor 
memories is offered to complement the 
SYSTEM 80. The unit consists of an 
asynchronous bipolar MSI central pro­
cessor, a minimum of 16K x 8 read/ 
write· memory, direct memory access, 
ROM bootstrap loader, Rs232 interface, 

/« 
~m'9 ,jd .. ·.· ... · .. · .....•.....•. : .... · ........ > ...•.••.•• · ...•..• •• ad • . i!!F. 

-y • 

operator panel, and a 5-slot, 514 -inch 
chassis with integrated power supply. 
There are three basic speed/ memory 
configurations: the first features a core 
memory with 650 nsec cycle time; the 
second includes an NMOS semiconduc­
tor memory with 450 nsec cycle time; 
and the third is a high-speed NMOS 

version with 180 nsec cycle time. 
Memories can be intermixed to op­
timize solutions to cost, performance, 
and nonvolatility requirements. Basic 
system prices begin at $4,150 for 16K 
bytes of core memory, or $4,500 for 
32K bytes of semiconductor. SYSTEM 

80s are available now. ELECTRONIC 

MEMORIES & MAGNETICS CORP., Haw­
thorne, Calif. 

IFOR DATA CIRCLE 238 ON READER CARD 

Serial Printer 
The basic design for this printer caused 
quite a stir at its debut in Chicago at 
the 1974 National Computer Confer­
ence. It drew flocks of prospective cus­
tomers at the time, but some were 
heard to mutter that it should have 
been designed as a 132-column unit 
and not 80. That oversight has been 
taken care of. 

The Okidata 132-column printer is a 
desktop or pedestal-mounted model 
that produces 132 columns of 5x7 dot 
matrix characters at the rate of 125 
lines per minute. or 265 characters pCI' 
second. That's fully 100 cps faster than 

I:U:1TRMRTtON 
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Still Making 
The Best Data 
Terminals Better 
When you distribute data terminals manufactured by 
the best names in the business - like DEC, Diablo, Lear 
Siegler, Techtran - how do you make the best 
terminals better? 
Consider the DECprinter LA 180 - newest addition 
to our product line. A new, low-cost 180 character per 
second matrix printer with all of DEC's field-proven 
reliability. It comes with a wide array of features -
top-of-form, adjustable forms length, self test -
altogether the most cost effective 
matrix printer on the market in its 
standard configuration. And still 
we make it better - with 
exclusive options like RS232 
interface with 512 character buffer 
(expandable to 1024 ch.) and a 
polling adapter. 

I 
I 
I 

.-"-~ .-"_. _. 

I-
I 

I 
I 

i 

, I 

The DECprinter is available 
now from Randal Data 
Systems. 
And remember - we also 
make the DECwriter (LA36) 
Printer terminal better. The 
DECwriter is available only 
from Randal Data Systems 
with fully buffered top-of­
form and horizontal tab. 

At Randal Data Systems we have a full 
product line of the best data terminals on the 

market. We deliver off-the-shelf, at very 
favorable purchase or lease prices. We 

distribute terminals and provide complete 
customer service nationwide. 

We select the best terminals going -
then we make them better. That's what makes 

us better. Shouldn't you call us today 
about all your data terminal requirements? 

You couldn't make a better decision. 

Call us at (213) 320-8550 for 
the office nearest you. 

QUALIFIED DISTRIBUTOR INQUIRIES ARE INVITED 

.. randal data systems, inc . .......... W. __ . _. ____ ....... _ .. , ....... ... 
365 MAPLE AVENUE, TORRANCE, CALIFORNIA 90503 • PHONE (213) 320-8550 
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hardware 

most of the unit's competitors, and it's 
priced cheaper, too: $1,700 in quanti­
ties of 100. It's available, too: 60 days 
ARO is currently being quoted. Among 
the printer's other features are a new 
proprietary print head that utilizes 22 
pin drivers instead of the standard 
seven or nine found on other models; 
constant current drivers which are 
credited with more than tripling head 
life, and an unlimited duty cycle. The 

print font is available with full upper 
and lower case characters-the lower 
case is complete with descenders; you 
can choose from six or eight lines per 
inch at the flick of a switch, check the 
unit out with a self-test feature, run 
five-ply fanfold paper ranging in width 
from 5-16 inches through, etc. OKI­

DATA CORP., Moorestown, N.J. 
FOR DATA CIRCLE 239 ON READER CARD 

5/32 Enhancements 
As if IIlM'S System/32 weren't selling 
like hotcakes anyway, its designers 
have gone and made it an even more 
desirable machine. Starting around the 
middle of the year you can obtain an 
S/32 with as much as 13.7 megabytes 
of fixed disc storage, up from the pre­
vious high of 9.1 megabytes. The ac­
cess time and transfer rate for the new 
disc remain the same, however, averag­
ing 72.5 msec and 889,000 bytes per 
second, respectively. Since the disc unit 
is an integral part of the S/ 32's design, 
no separate price is listed for it; IIlM 

simply states that the five S/32 models 
with the increased disc capacity now 
range in price from $39,530 to 
$44,410. 

Card support is now available for 
the S/32 in the form of the 129 80-
column card data recorder and the 
5496 96-column data recorder. (Card 
support will be available in Novem­
ber.) 

If yours is one of the installations 
attempting to move away from re­
liance on cards for input wherever pos­
sible, take heart, for there's a data col­
lection system available for S/32 and 
System/3 users similar to that which 

(Continued on page 205) 
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EUROMI,CRO 
NEWSLETTER 
The international journal of microprocessing and microprogramming 

Scope 
The main purpose of the Newsletter is to facilitate the international flow 
of information in the field of micro-processing and micro-programming. 
The Newsletter contains, in addition to reports on recent research and 
technological progress, comprehensive surveys, state-of-the-art reports, 
short communications and announcements pertinent to the micro field. 
The journal includes in particular: 
theory, design, research, languages, simulation, emulation, teaching 
aids and evaluation/diagnostic methods 
relating to: 
micro-programming, micro-processing, micro-processor systems and 
networks, distributed computing, MSI/LSI components, computer 
structures, modular systems, integrated hardwareisoftware design, 
micro-architecture of computer systems. 
The EUROMICRO NEWSLETTER is the forum of the European Associa­
tion for Micro-processing and Micro-programming (EUROMICRO). It 
commenced publication in October 1974 on a quarterly basis. From 
January 1976, the EUROMICRO NEWSLETTER will be published and 
distributed by North-Holland Publishing Company, both for the EURO­
MICRO membership, which includes a personal subscription and the 
regular subscribers. Information about the Association is available from 
EUROMICRO, P.B. 233, 60206 Compiegne, France. 

EUROMICRO 
The membership to EUROMICRO is open to all persons active in the 
field. For 1976, the personal membership fee amounts to FF 55, payable 
to EUROMICRO, B.P. 233, 60206 Compiegne, France. Apart from a 
reduced fee at conferences, the membership includes a peronal sub­
scription to the EUROMICRO NEWSLETTER. 

Editorial Organization 
EUROMICRO's policies are set by its Board of Directors which also acts 
as the Board of Editors for the Newsletter. It includes National 
Correspondents for the countries active in the Association, with a 
balance between university and industry representatives. 

Regular Subscriptions 
The annual subscription price amounts to US $36.00/Dfl. 90.00 (post­
paid). The Newsletter is sent by air to the USA and Canada at no extra 
cost. 

Free Specimen Copies 
These are available upon request from North-Holland Publishing Co., 
P.O. Box 211, Amsterdam, The Netherlands. 

.------- ------- - -­
Datamation • 

I 
I 
I 
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ORDER FORM 
To: North-Holland Publishing Co., 
attn. Mr. D. Malt, 
c/o American Elsevier Publ. Co., 52 Vanderbilt Avenue, New York, N.Y. 10017 

o Please enter my subscription to EUROMICRO NEWSLETTER 
For 1976: US $36.00/Dfl. 90.00 (post-paid) 

o Check enclosed 0 Please send specimen copy 

Name: 

Address: __________________ _ 

I 
I 
I 
I 
I 
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The '76 NCC Landlnarks 
This is the year of landmarks at 
the National Computer Confer­ Ju ne 7-1 0 i~9 tribute to individuals from the 

Moore School of Electrical En-
ence, June 7-10 in New York. The '76 NCC ... during our 
Nation's Bicentennial ... will explore the latest trends in 
computer science and technology, systems and applica­
tions, societal concerns, EDP management, and profes­
sional issues. And that's only the beginning. Other landmarks 
include the largest exhibit program ever held at an NCC, 
plus the 25th anniversaries of both the first Joint Computer 
Conference and the first commercially available electronic 
digital computer. 

Register now for the world's most comprehensive com­
puter conference. More than 100 information-packed 
sessions will cover 12 major areas including complex sys­
tems, architecture and hardware, software, computer 
communications and networking, applications, and educa­
tion. And more than 275 organizations will display their latest 
computer products and services on three floors of the New 
York Coliseum. 

Heading five plenary sessions will be a keynote address 
by J. Paul Lyet, Chairman and Chief Executive Officer of 
Sperry Rand Corporation. In addition, the NCC will feature 
a variety of special events and activities, including a unique 
networking demonstration and a Pioneer Day Program pay-

gineering. And for an added fee, program registrants may 
also choose among a number of Professional Development 
Seminars. 

Apply now for the NCC Bicentennial Card covering all 
four days of the conference, including exhibits. You'll save 
$15 on full-conference registration. Just fill in the coupon for 
advance registration, or to get all the facts on the '76 NCC. 

'76 NCC, clo AFIPS, 210 Summit Avenue, 
Montvale, New Jersey 07645 DTM 

__ Please send me my NCC Bicentennial Card covering 
advance registration; my $60 fee is enclosed. 

_ Please send me all the facts on '76 NCC. 

Name __________________ _ 

Company ___________________ __ 

Street _____________________ _ 

Clty _________ State ____ Zlp __ _ 

ORTRMRTION 



t~ Versatility Package 

It's what data entry is coming to. 
If you've been looking for a way to get more data entry performance while 

spending fewer data entry dollars, Scan-Data has a package of capabilities that 
should help you do just that. 

It's called The Versatility Package, because it's built around the industry's most 
versatile data entry facilities - optical character recognition, shared-processor key 
entry, communications, advanced system software - and extended by a wide 
variety of options to provide the specific system you need to accomplish your job. 

The Versatility Package. It's available now, only from Scan-Data. It offers a 
balanced solution to the demands on your data entry operation. And a balanced 
budget as well. 

Find out what versatility in data entry can do for you. Contact Marketing Vice 
President Richard C. Thompson at 215-277-0500 today for more information. 

The Versatility Package. From Scan-Data. 
It's what data entry is coming to. 

Scan-Data Corporation 
800 East Main Street Norristown, Pennsylvania 19401 215-277 -0500 Telex: 846485 
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IT'S YOURS 
FOR 30 DAYS FREE. 

Find out how much you ought to expect from 
any printer/plotter before you buy. 

No empty claims here-see for yourself, 
in your own facility. We have absolutely 
the highest quality output and by far the 
best performance of any printer/plotter on 
the market. The blackest blacks, the 
sharpest contrast, the tightest accuracy, 
the most legible fonts, the greatest speed, 
the most efficient software (requires much 
less CPU time), and all controlled by micro­
processor techniques which make it 
CIRCLE 64 ON READER CARD FOR INFORMATION .. 
CIRCLE 49 ON READER CARD FOR SALES CALL. 

altogether versatile and far more efficient 
in use. It's our new series 4000. In all 
popular widths. For full details, write or 
call collect today. Like our 4000, we're 
ready when you are. Varian Graphics, 611 
Hansen Way, Palo Alto, California 94303. 
(415) 494-3004. OFFER EXPIRES MAY 1. 1976. 

~varian graphics 
~ clearly the best 

, 



hardware 
has been available on the System/ 7. 
Collected data can be processed direct­
lyon a computer capable of reading 
80-column or 96-column cards or disk­
ettes, or can be sent to a remote com­
puter through a data communications 
telephone link. Workers can enter in­
formation from 80-column or 96-col­
umn cards, badges, or numerically 
coded keys on data entry stations. 
Each station is capable of handling 
eight different customer definable 
transactions. Users can tailor the sys­
tem to specific applications by com­
pleting fill-in-the-blank formats. As 
many as 15 entry stations in any con­
figuration (including magnetic or 
punched-hole badge readers) can be 
attached to the system controller. Con­
figurations vary from $16K to $58K 
depending on particular models. Rental 
ranges are $445 to $1,765/ month. IBM 
CORP., GENERAL SYSTEMS DIV., Atlanta, 
Ga. 
FOR DATA CIRCLE 240 ON READER CARD 

Crt Terminal 
The W1625 is a microprocessor-based 
video terminal that can be customized 
to meet customer needs simply by in­
serting or removing read-only mem­
ories. The ROMS modify such operative 
characteristics as communication pro­
tocols and peripheral controls. The 
ROMS are implemented in several ways: 
straight ROMs that cannot be altered; 
EPROMS, which allow the user to get 
the programming in order before com­
mitting the logic to circuitry; and ROMS 

that can be program loaded from tape. 
The terminal displays 24 lines of 80 

characters and has sufficient storage 
capacity for five video pages. A con­
troller is available for handling up to 
24 terminals and, in addition, up to 
four hardcopy printers. Communica­
tion rates go as high as 9600 baud. 
Available in the third quarter of the 
year, the basic W1625 will be priced at 
$2,800 single quantity, for a terminal 
equipped with asynchronous com­
munication capahility, a synchronous 
printer port, and "wrap around on in­
sert" screen management. WESTlN,,-

~larch, 1976 

HOUSE CANADA LTD., Hamilton, On­
tario, Canada. 
FOR DATA CIRCLE 241 ON READER CARD 

Microprocessor Emulator 
A microprocessor emulator that pro­
vides from two to four times the 
throughput of Intel's 8080 micropro­
cessor unit is the first commercial 
product to come on the market from 
this systems house-though it has de­
signed many computers for other well 
known manufacturers. It's called the 
S080E, for enhanced, and it consists of 
79 multiple-sourced integrated circuits 
ol:cupying less than 80 square inches 
of pc board area. The 8080E is aimed 

primarily at current or prospective 
users of the 8080 set. The user that 
might he most interested in the 8080E 
however is probably the one who is 
beginning to realize that more power is 
required than the 80S0 can supply. 
The SOSOE is then the logical upgrade. 

As is, the unit is software compatible 
with Intel's unit. For now the instruc­
tion set is the same, but it is possible to 
add/ delete/ alter instruction codes in 
the unit's microRoM to make up classes 
of new or additional instructions. In 
performance, the SOSOE runs at ISO 
nsec machine cycles, compared to 500 
nsec on the Intel. The SOSOE can be 
manufactured under a license agree­
ment from its developers and is also 
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· .. and it's time to move SERVICE - Guaranteed Turnaround! 

to UNITED! COST- You'll Save Up To 50%! 

HARDWARE -IBM 360/195, OS·HASP (RJE), 
2.2 meg, 3330·s. 2314's (360/65 fallback) 
SOFTWARE - UALI ACS ICES! MPSX, GPSS, 
PMS, SSP, OSIRIS. BMD, All standard com· 
pilers, and more. 

EXPERIENCE - Over 4 years serving com· 
panies on a nationwide basis. 
RELIABILITY - Better than 98.5% uptime! 
The move to United will save you time and 
substantially decrease your data processing 

.expense. Let us show you. Contact us today to 
schedule a benchmark or for additional infor· 
mation. 

COMMUNICATIONS-2000 to 9600 BAUD, 
Dedicated or Dial·Up, Auto·Answer WATS lines. 

III 
UniTED AIRLInES 

Computer and Communications Services Division 
Denver Technological Center 

5350 South Valentia Way 
Englewood, Colorado 80110 

Phone (303) 779·2000 
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WHEN THE USERS SAY THIS 
"SLICK really does do the same job as the more expensive products. 
It's easy to use and trouble free so why pay more. " 

Mr. Dean Sauro 
McQUAY ·PE R FEX 
Minneapolis, Minn. 

"Considering the price of SLICK ana its performance, there's no 
reason to pay more for a library system. It's simple to use and easy 
to install. " 

Mr. Bob Martin 
CHATTANOOGA ELECTRIC POWER BOARD 

Chattanooga, Tenn. 

WHY PAY MORE FOR A SOURCE PROGRAM 
LIBRARY MAINTENANCE SYSTEM? 

SL IC K is the price performance leader of Source Program 
Library Maintenance Systems. 

SLICK is installed in over one hundred locations through­
out the world and costs only $78.00 per month. 

evaluate it on a free 15 day trial and receive a TI-1200 
Electronic Calculator for your efforts. 

nIl Write today for detai Is . 
. National Computing Industries 

6075 Roswell Road, Atlanta, Georgia 30328 I (404) 252·9474 
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available directly from the company. 
Single units are priced at approximate­
ly $1,200 or $200 per board in produc­
tion quantities. TECHNOLOGY MARKET­

ING INC., Costa. Mesa, Calif. 
'FOR DATA CIRCLE 242 ON READER CARD 

Microfiche Display/Printing 
The model 96 microfiche display / 
printer features both rapid access to 
fiche housed in special containers and 
hardcopy printout capability. Frames 
on the same fiche are displayed on the 
12 x 11 V2 -inch screen in less than 
three seconds. Frames on different 
fiche appear in less than five seconds, 
including the refiling of the previous 
fiche. Image positioning and focus are 
achieved with local controls. No 
warmup is needed. 

For hardcopies, a touch of the print 
button delivers an electrostatic print up 
to 11 x II-inches in just 10 seconds. 
Magnification ranges for the. 96 are 
available from 20X to 48X. The unit is 
priced at $5,990 for two national stan­
dard configurations of 24X and 42X 
fiche magnifications.. ADDRESSOGRAPH 

MUL TIGRAPH CORP., Cleveland, Ohio 
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Smallest System/3 
The machine that caused the revolu­
tionary small business computing 
phenomenon is now available in an 
even smaller model, the System/3 
model 4. Unlike its siblings, however, 
the model 4 is designed to control a 
group of terminals in an on-line, work 
station environment, which helps stave 
off one of the few bad raps ever put on 
IBM'S biggest selling computer: batch 
processing orientation. No keypunch­
ing or card handling need take place 
around the model 4. There's even con­
current processing of up to four tasks 

or programs on the 4, input or con­
trolled from up to five local visual dis­
play work stations. Printers can be 
substituted to provide printed copy. 
The new S/3 comes in one storage 
size: 64K "positions" of MOSFET. 

Typical applications anticipated for the 
4 are inquiry, file updating, order entry 
and other interactive applications. 
Prices range from $50,540 to $54,460, 
or $1,706 to $1,861 on standard 
monthly rental. First installations are 
slated for June. IBM, GENERAL SYS­

TEMS DIY., Atlanta, Ga. 
FOR DATA CIRCLE 244 ON READER CARD '* 
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The logical addilion 
. . . low cost, single or dual DATACASSETTE Re~orders 

Plug Compatible with: • Terminals 
• Keyboard-printers • CRT'S 
• Minicomputers • Dataloggers 

Techtran offers the only full family of DATACASSETIES 
• High Density Storage • Selectable Speeds 
• High Speed Search and Edit • Online/offline capability 

Add a Techtran DATACASSETTE 
- It's the logical thing to do. 

Techlmn 
. INDUSTRIES INC. 

580 Jefferson Road, Rochester. New York 14623 (716) 271-7953 

Built-in Logic lets you: • Store • Retrieve 
• Edit • Update • Transmit • Format 

Call or write for more information. 
r-------------------------. 

Please send me more information on the logical addition. 

NAME, ________________ _ 

TITLE, ________________ _ 

COMPANY _______________ _ 

ADDRESS, _______________ _ 

CITY _________ STATE _____ _ 

ZIP ________ PHONE _______ _ 

I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Techtran Industries Inc., 580 Jefferson Road, Rochester, New York 14623 I 
L~~~~~ _______________ ~ ____ J 
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software & services 
Updates 
A contract study to investigate 
the feasibility of a standard 
command language for the projected 
European Economic Community's 
EURONET on-line information 
network has been awarded to 
INSPEC, the information services 
division of the Institution of 
Electrical Engineers, London. 
The first phase of EURONET will 
create a community-wide tele­
communications network giving 
on-line access to a number of 
scientific and technical data 
bases. The adoption of a common 
command language for the network 
should make it easier for users 
to move freely between different 
systems and data bases. 

Readers who were interested in 
the new "MINICOMPUTER SOFfWARE 
QUARTERLY" publication and circled 
"bingo" number 257 in the October 
'75 issue (p. 154) will have to 
go through the exercise again. 
The issues are directories of 
programs available from software 
firms, mini users, colleges, 
consultants, etc. See the origi­
nal listing for more detailed 
information. (For data circle 
253 on reader cards.) 

The developers of the ADABAS 
data base management system at 
software ag really like their 
chief competitor (IBM) in a way. 
Recent postmarks coming from the 
Reston, Virginia, office have 
been carrying the message "Buy 
your hardware from the biggest 
and your software from the best." 

Six software products out of seven 
marketed in 1975 in Europe by 
Westinghouse Management Systems 
S.A. have been chosen for the 
DATApro 1975 Software Honor Roll, 
which includes 25 packages 
selected by American users of over 
1,400 software packages. Packages 
are evaluated on the basis of five 
criteria: efficiency/performance, 
ease of implementation, quality of 
technical support, ease of use, 
and quality of documentation. The 
six products included a disc 
utility for IBM DOS users, a 
spooling package (DOS ASAP), Fast 
Dump Restore for IBM OS users, 
Quikjob, the WESTI Teleprocessing 
Interface, and RELO-PLUS, an 
automatic relocation utility. 

Compatibility Is For Others To 
Worry About Dept: There is no 
definition of compatibility in 
IBM's French-Eng1ish-French Data 
Processing glossary. 
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CICS Program Development 
Progenitor is a fitting name for this on­
line application program generator, 
since it was used to develop this com­
pany's Distributor's Automated Real 
Time System (DARTS) that has been 
around for several years. Progenitor 
consists of a terminal interface man­
ager and three program generators for 
developing interactive application pro­
grams in modular form. It produces 
COBOL code to create the interface be­
tween any IBM or 370 computer oper­
ating under CICS (Customer Informa­
tion Control System) osl vs 1 and any 
3270-type terminal. The terminal in­
terface module contains logic that al­
lows it to automatically perform ap­
proximately 50% of the work in any 
individual application program. Pro­
cessing options may be specified with 
parameter cards. The three program 
generators include a map and table 
generator for producing programs to 
determine how data will be displayed 
on the crt and control the temporary 
storage of data, a validation generator 
that compares the file requirements of 
the program being generated to the 
customer's file organization, and a file 
generator for providing file-indepen­
dent access. Progenitor is priced at 
$25K. A batch processing program 
module generator and a typewriter 
terminal module generator are op­
tional. CMS INDUSTRIES, INC., Los An­
geles, Calif. 
FOR DATA CIRCLE 246 ON READER CARD 

Disc Housekeeping 
The Disc Space Manager automatically 
performs all periodic maintenance to 
direct access storage volumes sup­
ported under IBM'S OS and vs operating 
systems. Among the operations that 
can be accomplished with DSM are 
scratching selected data sets or mem­
bers of partitioned data sets, copying 
contents to backup files, uncataloging 
data set names, compressing parti­
tioned data set members when a desig­
nated capacity is reached, and prepar­
ing catalog, volume table of contents 
(VTOC) and program data set (PDS) 

lists for management. User exit facili­
ties have been designed into the pro­
gram to enable installations to easily 
perform the scratching and uncatalog­
ing functions according to installation 
requirements. DSM operates from a 56-
76K partition on all releases of the OS, 

svs, and MVS operating systems and 
supports all currently announced IBM­

compatible direct access storage de-

vices. The package is available on a 
one-time license agreement price of 
$1,4 7 5 or $451 month on a renewable 
six-month license agreement. MHT SER­

VICES INC., Englewood, N.J. 
FOR DATA CIRCLE 247 ON READER CARD 

Dump Diagnosis 
It's no longer necessary to agonize over 
the encoded contents of an IBM ab­
normal ending (ABEND) memory dump 
when the Dump Formatting Program is 
on any vsl, vs2 or os MFT/MVT IBM 

system. The program is automatically 
called whenever a program ends ab­
normally. It causes a normal dump, 
plus a diagnostic reformatting of aU 
internal tables with the vital informa­
tion printed out in plain English. As­
certaining the cause of aborted runs 
much more quickly can't help save an 
installation money and program sched­
uling headaches. The Dump Format­
ting program is priced at $200 for os 
systems and $495 for vs installations. 
Add $100 for the source code. A free 
three week trial is offered with the 
program. BOOLE & BABBAGE, INC., Sun­
nyvale, Calif. 
FOR DATA CIRCLE 248 ON READER CARD 

Electricity Consumption 
Tables that General Electric has used 
to help plot energy consumption trends 
are now offered concerned utilities, 
manufacturing companies, financial in­
stitutions, universities and government 
agencies for helping to plan future 
needs. The Electricity Consumption 
Analysis Data (ECAD) program is avail­
able from GE'S MAP Service on its 
MARK III Information Services (time­
sharing) Network. ECAD was assembled 
from federal government sources re­
ported on a month-by-month basis 
since 1971. Four electric utility opera­
tion variables (electricity sales, weath­
er, employment, per capita income, 
and industrial activity) for five cus­
tomer sectors (residential, commercial, 
industrial, resale, and other) plus 11 
correlated weather and economic vari­
ables for 63 local utilities provide a 
total of more than 1,900 time series 
that can be run. The 63-utility sample 
constitutes two-thirds of U.S. kilowatt­
hour consumption. ECAD data can be 
combined with other economic, indus­
trial, marketing and financial data 
banks and even other analytic tools in 
GE'S MAP Service, in addition to the 
user's own data files. 

As in all time-sharing rates, there 
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As reported 
by George Seeley 
Supervisor of 
Division Systems 
Fiber Glass Division 
PPG Industries 

"We did it in three years from 
scratch - designed, implemented, and 
went operational with: 

1. a product-costing data base 
covering 5000 products 

2. an order-entry and invoIcing 
system for annual sales of $90 
million, and 

3. programs covering all divisional 
DP requirements for daily 
operations - personnel, payroll, 
accounting, product planning and 
marketing. 

"And we did the entire job -
some 2500 programs in all - with 
just seven analyst/programmers and 
two supervisors. 

"The key to this 'impossibility,' as 
some genuinely felt it to be, is the 
MARK IV® System. 

"We had tried to develop our Order 
Entry System in Cobol, but user 
requirements changed so rapidly we 
were unable to provide quick response. 
MAR K IV gave us overnight 
turnaround. We were able to meet 
schedule requirements that would have 
been impossible with Cobol or PL/1. 

"In developing our product costing 
data base with MAR K IV, we 
designed and programmed as we went 
along. In 'conjunction with IMS and 
DL/I - and MARK IV' is a natural 
teammate with DL/I - we completed 
our work in a fraction of the time it 
would have taken with Cobol. And we 
didn't have to teach our people any 
new langauges. 

"Now we have a product-cost data 
base that gives us the complete picture 
from raw materials and labor to 
inventory and material requirements. 
And we're implementing another 
MARK IV module for work scheduling. 
When it's finished, we'll have a 
tailor-made system that meets our 
information needs from start to finish. 

"Our system has been running for 
about a year ~ And with extreme 
rei iabil ity." 

WHAT IS MARK IV? 

The MARK IV System is the most 
versatile and widely used computer 
software product for application 
implementation, data management, 
and information processing in the 
world. There are six powerful models 
(prices start at $10,000) in daily use 
at 900 computer sites in 40 countries. 
A program written in MARK IV 
requires approximately one-tenth the 
statements of Cobol. Users say that 
no other system offers the power, 
flexibility, and simplicity of 
MARK IV. 

If budget limits your programming staff, MARK IV gets the work done anywayl 

() 
ij~u'U'(Q)~~lFtla~ij(c8 ijU"u(G [J 
MARK IV Systems Company C) 

®[J 
NORTH AMERICAN HEADQUARTERS 

MARK IV Systems Company 
21050 Vanowen St., Canoga Park, Calif. 91304 

Offices in Atlanta, Chicago, Dallas, Los Angeles, 
New York, Washington, D.C., Toronto, Canada 

INTERNATIONAL OFFICES 
Informatics S.A. 

267, route de Meyrin, CH 1217 Meyrin 2 (Geneva) 
. Switzerland; Telephone: 022/41.76.50 

London, Copenhagen, Paris, Stockholm, Frankfurt 
Computer Applications Co., Ltd. 

3-1 'Hitotsubashi 2-chome 
Chiyoda-ku, Tokyo, 101 Japan 

Telephone: Tokyo (03) 263-7241 

Get an Independent Report 

For a copy of this report and a MARK IV information 
packet, use the coupon below. 

r-------------------------------
I Informatics MARK IV Systems Company 
I 21050 Vanowen St., Canoga Park, Calif. 91304 

Name ___________________________________________ ___ 

Title/Position ________________________________ _ 

Firm ____________________ Dept. ________ _ 

Address ______________________ . ____ _ 

City _________ State/Province ______ Zip __ 
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software 
& services 
are many dependent pricing variables, 
including system resource units, ter­
minal connect charges (in this case 
$10/ hour), a turn-on fee ($100), etc., 
but once that's taken care of, process­
ing costs approximately $5 for each 
variable processed. GENERAL ELECTRIC 
CENTER FOR ENERGY SYSTEMS, Wash­
ington, D.C. 
FOR DATA CIRCLE 249 ON READER CARD 

Trust Fund Accounting 
The Common Trust Fund Valuation 
program automates the calculation and 
manual posting of market values, in­
come, and profits for investment units 
of common trust funds. Announced in 
conjunction with the First National 
Bank of Denver, the package interfaces 
with "virtually all" personal trust ac­
counting systems that process common 
trust fund investments-as long as 
they're run on IBM OS systems. 

Comprehensive data on individual 
holdings is stored in a data base. Neces­
sary accounting information is ex­
tracted from the data base and moved 

through routines that add up-to-date 
prices and perform any required ad­
justments on each investment unit. For 
output, the new program produces 
unit values for fixed income, equity, 
municipal bond, and mortgage loan 
common funds, as well as unit values 
for income and gain or loss. These out:­
puts can be automatically transferred 
to the trust accounting system. Statisti­
cal reports, including an activity log, 
statement of assets and liabilities, and 
accrued interest! dividend schedules 
are also generated. Common Trust 
Fund Valuation is available either in 
package form (for something around 
$5K) or as a service from this ven­
dor. PROPRIETARY COMPUTER SYSTEMS, 
INC., Van Nuys, Calif. 
FOR DATA CIRCLE 250 ON READER CARD 

"Shorthand" Cobol 
SHORTHAN is just what its name sug-
gests, a shorthand way of entering 
COBOL source statements. It is not a pre­
compiler, but rather a means of reduc­
ing the COBOL coding effort required 
by using easy to remember abbrevia­
tions which, in turn, automatically 
generate COROL source code. This elim­
inates the need for monotonous and 
redundant aspects of COBOL coding. 
Abbreviations are usual1y determined 

from the first letter of each expanded 
word. For example, LABEL RECORDS 
ARE STANDARD would be coded on a 
keypunch form as LRAS and expanded 
accordingly. The purchase price is a 
one-time charge of $500 plus travel 
expenses associated with the installa­
tion. A training session, documenta­
tion, and warranty are included in the 
price. A 30-day trial period is offered. 
c. w. JACKSON & ASSOCIATES, INC., 
Tampa, Fla. 
FOR DATA CIRCLE 252 ON READER CARD 

Job Mix Optimization 
Production job scheduling is still very 
much an art and not a science, but this 
job mix optimization package just 
might shed some light on the process in 
large IBM shops. JOMO essential1y rates 
jobs in terms of how much of a sys­
tem's resources it uses. This informa­
tion can be used by the scheduler or 
the operator to determine which jobs 
can be run side by side in multipro­
gramming systems with minimum im­
pact, and which combinations should 
be avoided. While scheduling is more 
complex than that, JOMOjust might be 

. able to help the scheduler resolve situ a-
(Continued on page 214; 

Software Spotlight is on page 212) 
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THIS EVER HAPPENED TO YOU? 
Memory overflow problems can now be a thing of the past. The 
EM-30 Extended Memory System eliminates the necessity of re­
designing your programs as a result of ERROR 2. 

~~ You can now economically expand the read/write memory 
\fi§J capacity of your 9830 to a full 32K bytes. 

~~ You can easily work with large arrays of data without resorting 
'\!i§/ to peripheral storage. 

~~ With the EM-30 you are assured of full compatibility with all 
'\!i§/ software, peripherals, and HP ROM options. 

~~ The EM·30 is a direct plug-in replacement for HP memory and 
'\!i§/ you can install it in minutes with just a screwdriver. 

The HP9830A* already approaches the power of a minicomputer. 
The EM-30 Extended Memory System significantly furthers the 
dimensions of this versatile machine by giving you minicomputer 
memory capacity with desk·top convenience. For as little as $4,230 
you can expand a fully loaded 15K byte 9830 to 32K bytes. You 
can integrate the extended memory capability of the EM·30 into 
the 9830 without changing any of your existing programs. 

The design of the EM-30 Extended Memory System is based on 
proven 4K RAM chips for low power requirements and high reli­
ability. All units have passed .extensive tests to ensure that they 
are consistent with the high quality and reliability that you expect 
from HP products. 
INTRODUCTORY OFFER: Send us a list of your ROM's, options 
and peripherals and we will send you a cassette containing a col­
lection of appropriate commercial programs. Your name will be 
added to a growing list of 9830 users who are interested in a 
mutual exchange of programs and techniques. For additional in­
formation circle the reader number or call us collect. 

In"fo"lek Sys"lelns 
733 E. Edna Place • Covina, Calif. 91723 

(213) 966-7431 • TWX 910-584-1812 
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Tired of not getting the 
information you need 

from your data processing system? 

Tired of reading 
'Turnkey' success stories, 

and wondering if one 
can be written for you? 

Tired of putting off 
till tomorrow what your system 

can't deliver today? 

It's not going to get any better ... and that's the bad 
news. But there is a way to change all that ... and that's 
the good news. It's from Formation, the people who 
understand that you need more than just the newest 
hardware advances. You need information. 

Wonder no longer, Formation's MAVERICK Systems 
provide an "off-the-shelf" framework to answer your 
unique information requirements. Utilizing minis, 
peripherals, and proven experience in data basel 
communications to deliver a wonderful answer. 

Only problem is that your hoped-for "tomorrow" never 
comes. Unless you decide to hasten its arrival with 
more hardware, more software, more peripherals ... 
more dollars. It's like trading today for the future. 
Think about it. 

W@J1k®lliJ]p) 
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The Formation family of MAVERICK Systems has 
been helping a growing number of data processing 

users in business, industry, utilities and the government 
get the information they want ... fast enough and 

enough enough. And add the new applications and 
increased functionality they had talked about ... for 

too long. 

The MAVERICK Systems provide data processing 
answers that offer the break in tradition their name 

reflects. Molding a range of hardware capabilities to 
your needs, and integrating them to meet the 

information processing requirements of your organiza­
tion today ... and tomorrow. Bringing fourth-generation 

power and performance, and mini-generation price 
to large multiprocessor data basel communications 

systems. And smaller specialized systems too. 

Tell us what you're getting tired of in data processing, 
and what you'd like to get from your data processing 

system. 

We do more than just listen. 

The MAVERICKS. From Formation. 

~-~--
® 823 East Gate Drive 

U CU1 'lJ' 609·234·5020 I
&. ':1\ 0 If"1\ U1l Mt. Laurel, NJ 08057 

I'm tired of hearing that my system can't 

l 
I 
I 
I 
I 
I 

I 
(model) 

I . I'd like to hear how Formation's 
MAVERICK Systems can change all that. I Name ______________________________ ___ 

Title: __________________ Phone, _____ _ 

I Company----------------------------

Address 

~itY::~~ ________ -_s_ta_te: __ -_-~--_-_-_-_ZiP,====-J 
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software 
& services 

software 
spotlight 

Friendly Computing 
With Virtual Storage Personal Com­
puting (VSPC), IBM has attempted to 
expand tlie sphere of potential com­
puter users to a new low in sophistica­
tion, or what the firm likes to call the 
"problem solver" community. These 
are people who would like to use the' 
power of the data processing system, 
but have neither the time nor the in­
clination to become intimately in­
volved with the intricacies of classical 
data processing. 

IBM has had a problem in this prod­
uct area. Its Time-Sharing Option 
(TSO) submonitor was really oriented 
toward programmers and system de­
velopers and had more features than 
many people required. The VM/ CMS 
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(Vi rtu al Machine/ Conversational 
Monitor System) was, again, great for 
system designers developing an appli­
cation, but not very good in the pro­
duction world. Plus, there was a very 
high penalty in overhead. Something 
had to be done: text handling applica­
tions similar to Stanford University's 
Wylbur have been slipping through the 
giant's fingers. Something had to be 
done. 

vspc is the result. A non-sophisti­
cated set of approximately 40 instruc-
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tions has been created that includes 
such commands as LOG-ON, MERGE, 

CHANGE, SAVE, FIND, OFF, SEND, and 
others for specifying character strings 
attempts to make computing more ac­
cessible. More "friendly." Procedures 
can be created out of these instruc­
tions and executed by using simple 
words and phrases on terminal key­
boards. Programs will usually be cre­
ated by the user; but IBM has some new 
ones for VSPC, including Business 
Analysis, statistics, and mathematics 
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routines. The programming languages 
themselves are vs APL, VSPC FORTRAN, 
and vs RASIC. vSPC can he used with 
most models of 370 equipment, from 
the model 1 15 through the 168. 

What kind of capahilities does the 
package have? IRM gives several exam­
ples. A manufacturing manager can 
usc vSPC to create a routine to show 
how changes in raw material prices 
affect company revenue. A financial 
analyst could usc the program to help 
compute short-term investment data. 
Engineers can solve relatively com­
plex equations and analyze detailed 
lahoratory data. 

Users can interact with the system 
through many IRM terminals, including 
the 3767 and 2741 communication 
terminals, the 3770 and 1050 data 
communication systems and the 3270 
information display. 

Like most IRM software releases of 
late, security considerations have not 
heen overlooked in vSPC. The system 
maintains a user "profile," a descrip­
tion of the user's identification code, 
password, attrihutes and privileges. 
Similarly, accounting statistics arc kept 
in terms of connect time hy user, cpu 
time, the amount of direct access stor­
age used, the numher of accesses, and 
the numher of hardcopy pages re­
quested. This data is availahle either 
comhined with or separate from the 
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370's standard accounting file, the SMF 
data. Users can access all data files ihat 
are availahle to other suhmonitors such 
as IMS or GIS through the hatch entry 
facility of vSPC. 

If vSPC is vulnerable-both to user 
inquiries and to possihle competitive 
products-it's in the predictahle area 
of overhead. IRM wisely hesitates to 
state that so and so many terminals can 
he serviced by a given model 370. 
Each customer will be "counseled" in­
dividually hecause of the effects of the 
amount of hatch work already on the 
system, the amount of CICS and IMS 
activity, the types of terminals that will 
be used (higher-speed terminals re­
quire more huffer area, the number of 
terminals that will have to be supported 
concurrently, and the types of applica­
tions being performed under vSPC. 
About the only guidelines availahle are 
IRM'S findings after the first tests with 
the system-and the company has not 
yet put vSPC through stress testing. 
(The product will he availahle in the 
second and third quarters, however.) 
If you're a 370/115 or 370/125 user 
with the full 256K of storage, figure on 
lOOK of real storage for VTAM and 
30K real for VSAM, access methods 
that many users already have. (Stor­
age sizes are given in real recom­
mended partition sizes.) An additional 
60K of real is required for VSPC, plus 
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approximately 15K per active user. 
Ahout three concurrent users would 
seem ahout the reasonable maximum. 
The only other machine IBM has fired 
it up on is a 768K 370/145 running 
vs/l and it was able to support 40 
active terminals, but JRM admits that 
not much else was running on the sys­
tem at the time. The product will 
prohahly sell best to very large users 
with lots of computing capacity (or 
overcapacity), and those henchmarks 
are not available yet. One important 
point to rememher: The data process­
ing manager has control over the 
amount of cpu time and the lihrary 
data storage space availahle to vSPC 
users. This could conceivahly hecome 
an internal problem as the vSPC users 
expand and request that more of the 
computer he allocated to them. On the 
other hand, if an installation wishes to 
make the computer more accessihle, it 
must realize that it will probably have 
to increase the size of the system. 
Which means more money, of course. 

os/ vs 1 users can get vSPC during the 
second quarter; vs/2 users will have to 
wait until the third quarter, and 
DOS/VS users will have to wait until the 
last quarter of 1976. Prices for these 
respective users are $1,100, $1,200, 
and $900 per month. IBM CORP., White 
Plains, N.Y. 
FOR DATA CIRCLE 251 ON READER CARD ~{: 

213 



Buy proteclion. 
Orel_. 
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Or else when the power fails, your computer 
can lose its mind, its memory ... and your data. 
But an Elgard Uninterruptible Power System 
can give your computer all the protection it 
needs-up to several hours of back-up time, 
plus continuous isolation from line spikes 
and transients. Elgard models are available in 
O.5KVA through 40KVA capacities. 

You'd better buy protection. Get in touch 
with us for complete information. Before your 
computer is rubbed out. Elgar Corporation, 

LG 
8225 Mercury Ct., 

~ E ,AR San Diego, 
. ~ California 92111, 

~~gca:r ~(~~\~~~ag~~~I~~~-_ Phone (714) 
ers and AC Power Sources. 565-1155. 
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software 
& services 
tions where resource contention is not 
clearly defined. Every time a produc­
tion run goes through the system, 
JOMO automatically updates its library 
of resource ratings. There is a slight 
penalty for JOMO'S constant monitor­
ing-approximately 20 cpu minutes 
per day. On the other hand, we've vis­
ited os shops that could easily save that 
much by running better combinations 
of jobs. The system is priced at $4K 
but for a while will be priced at $2,495 
as an introductory offer. LABYRINTH 

SYSTEMS LTD., New York, N.Y. 
FOR DATA CIRCLE 254 ON READER CARD '* 

• 
A literate robot named Dot 
who loved to read novels a lot 

could never recall 
the aesthetics at all, 

but only page number and plot. 

• 
Computers won't flourish, we know, 
for another half-century or so, 

for the iconoclast 
machine may be fast, 

but man is intrinsically slow . 

• 
The robot a young couple trusted 
to baby-sit, just up and busted, 

for it dandled the wee 
young thing on its knee, 

changed a wet diaper-and rusted. 
-Gloria Maxson 

Perform a 
death-defying act. 

Stop smoldng. 
Give Heart Fund m 

American Heart Association\ L~ 
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"IDMS? 
Its the easy-to-use, 

yet powerful database system 
that saved us $50,000 the first year!' 

"We had narrowed our selection down to IOMS and one other system that appeared 
cheaper. But when we factored in systems programming, training costs, additional 
hardware needed, etc., we realized we'd save $50,OOO/year with IOMS." 

Our customer above, a major manufacturer, discovered what so many other users 
have long known: IOMS is extremely economical, because it is extremely efficient and 
complete. 

When you buy IOMS this is what you get as part of the price: 1. A brilliantly 
simple and powerful implementation of the COOASYL specifications for IBM and 
UNlV AC SPECTRA equipment. 2. A system that requires very little core. 
3. An excellent data dictionary. Competing systems don't have - or charge extra. 
4. The ability to use any communications monitor you choose - including your own 
in-house developed system. 5. The IOMS OML processor - which catches most 
database program errors in one pass to greatly reduce program development time. . 
6. The highly successful CULPRIT retrieval system - which allows user departments 
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to access IOMS databases. 
There's much more to tell you, and 

we'd like to begin by sending a tech '" 
nical brochure. Like to use the 

coupon below to order it? 
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Like some hard facts on this 
easy system? ------------, 
Name/Title _______ _ 
Company _______________ _ 

Address ______________ _ 

City State Zip __ 

D I'd like a technical report on IOMS 
D I'd like a Cullinane representative 

to call. 

Cullinane 
CorporatIon 
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Thenextslep 

Send for your 
free copy today! 
Do you know how much money 
your colleagues earn for performing 
the same duties you perform? 
Do you know which computer skills 
are most lucrative and what you 
can do to gain them? Do you 
know the "six steps" needed to 
become MI Director? 

Source Edp does. And we'll 
share what we know with you. Our 
tenth annual salary survey and 
career planning guide, "The Next 
Step", is now available without 
charge. This comprehensive study 
provides an in-depth analysis of 
the strategies and techniques you 
can employ right now to maximize 
long-term career development. 
You'll also receive our latest 
"Digest of Computer Opportunities" 
describing specific career open­
ings currently available within our 
client organizations nationwide. Just 
fill out the reader service card and 
we'll send you your copies 
absolutely free. Or write: 

Source Edp Corporate Headquarters 
100 South Wacker Drive 
Chicago, Illinois 60606 
(P.S. Be sure to use home address 
and indicate position title). 

source (::edP 
Regional Offices: 
Atlanta 
Boston 
Chicago 
Cleveland 
Dallas 
Detroit 
Houston 
Irvine, CA 
Kansas City 
Los Angeles 
~~~~~apolis 
New Orleans 
Northfield, IL 
Oak Brook, IL 
Palo Alto 
Philadelphia 
San Francisco 
St. Louis 

404/634-5127 
617/237-3120 
312/782-0857 
216/771-2070 
214/638-4080 
313/352-6520 
713/626-8705 
714/833-1730 
816/474-3393 
213/386-5500 
612/544-3600 
201/687-8700 
504/523-2576 
312/446-8395 
312/986-0422 
415/328-7155 
215/665-1717 
415/434-2410 
314/862-3800 
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CASIIIaA3 
NO MATTER HOW YOU LOOK AT IT ... 

CAS III 
IS THE MOST FLEXIBLE, MOST USER-ORIENTED 

FINANCIAL REPORTING SOFTWARE 
ON THE MARKET TODAYI 

SYSTEM HIGHLIGHTS 
• Cle"cdlly Dnvell/U,er CUlltwlled 
• C()ll!pr~h~rblve Ddtd Hd~e 
• Nl.'v.,.. LI)nCl:'pt irllJucum~f\tdtlon (lntt?rd':lh:~ndl:'nt 

Refer"'\(ln~) 

• Multi CompdrlY (~ef\"lCl:' diiO CurplJldtt! CII'vHOrllTLt?nts) 

• Apphcdtiun Progrdlll Chdf\9l..''' dr~' E::.lilnllldt~d 
• Muduldr Instdlldtlun Bd,,,d Upun Yuur Re4ulrements 
• Use, CUlltwlled ({eport Wnkr 

• Multiple Y"drs of H.'tur~' 
• F,n" dlld FleXible Bud~"t"'y (Oepdllmellt. Co,t Ce"ler 

ALC"unt Lewl) 
• Hlyh Vulume Autumdtlc hie Mdmt"ndnce 
• Ind"pendent Ld,tl Vdl,cidt,on ~unctl()n 
• ALLuunt Alldl)/~b to LJddll~d lr dn:)Jctloll L,::vl:'1 

COMPUTER REQUIREMENTS 
• IBM 360/370. Univac 9400 
• Available DOS and OS 
• Interface to Any Data Base Manager 

WHY NOT? 
Let COMSERV take the proper look at your requirements 
~oon. 

~ 

Call or write -
SANFORD ROSEN • 
3050 Metro Drive comserv ~ 
Minneapolis, Minn. 55420 ===== 
(612) 854-2020 CORPORATION • 
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SENIOR REAL TIME 
SYSTEMS SOFTWARE ANALYSTS 
McDonnell Douglas Technical Services Co., Inc., Houston 
Astronautics Division has immediate openings for employ­
ment at the Johnson Space Center for individuals with 
extensive aerospace real-time systems software analysis 
experience. Assignments in the areas indicated below can 
be expected, as they apply to analysis of the Space Shuttle 
Orbiter on·board multi·computer system: 
• Flight systems software development 

integration 
• CPU /IOP Microcode evaluation 
• Processing time and memory loading 

optimization 
• Functional partitioning and bus configuration 

analyses 
• Multi-computer synchronization and 

intercomputer communication studies 
• CPU/lOP hardware/software trade studies 
Please send your resume, including complete salary history, 
or write for an employment application to: 

Ralph A. Patterson, Dept. DAT-03 
McDonnell Douglas Corporation 
16915 EI Camino Real 
Houston, Texas 77058 

All replies will be held in strict confidence. ; 
/ 

MCDONNELL DOUG~ 
An Equal Opportunity Employer m/f 
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LDmpUTEA, 
PEAFDAmAnLE 

AnALYST 
Boeing Computer Services, in Seattle, WA, is seek­

ing experienced computer performance analysts 
with background in configuration design to: 
• Analyze computer workload to determine peak 

resource requirements 
• Perform benchmarking of new hardware/software 

components 
• Analyze performance of existing IBM 360/370 large 

scale data centers 
• Determine performance bottlenecks, and recom­

mend solutions 
• Develop conceptual and practical models of data 

centers and data centers operational procedures 
Candidates must have at least 5 years of Data 

Processing experience of which two years should 
be on IBM hardware/software. Experience with some 
of the performance tools desirable. Educational 
background in Computer Science, Engineering, 
Mathematics or Physics preferred. 

Send your resume to The Boeing Company, P.O. 
Box 3707-TBB, Seattle, WA 98124. 

An equal opportunity employer. 

I : r'i*l BOEING COMPUTER SERVICES, INC. I 
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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 employ'ment 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.) 

I Q I ~:~~~~~~'-~!~~1~2~4~~B® 
Baltimore: (301) 265-1177. Philadelphia::(215) 667-3322 
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EDP SEARCH 
WHY IS FOX-MORRIS THE FIRST CHOICE 

OF EDP PROFESSIONALS? 
A recognized staff of professional experts offering LOCAL, REGIONAL & 
NATIONAL COVERAGE through our direct'branches aswell as coast to 
coast coverage through our 75 member firms of National Personnel 
Consultants, Inc. 
Completely confidential service geared to your career objectives. 
Unparalleled contacts with industry based on years of successful results. 
Professional resume evaluation and career guidance. 
Client companies assume all employment costs-incl udi ng interview 
expense, relocation (if necessary) and search fee. 
SEND RESUME DIRECT, OR CIRCLE NUMBER BELOW ON READER CARD. 

fox-morris 
personnel consultants 
Philadelphia: (215) 561-6300,1500 Chestnut St., Philadelphia, Pa. 19102 
New York: (212) 697-1820, 605 Third Ave., New York, N.Y_ 10017 
Pittsburgh: (412) 232-0410, 6 Gateway Center, Pittsburgh, Pa. 15222 
Wilmington: (302) 654-4465, 2005 Concord Pike, P.O. Box 7017, Del. 19803 
Princeton: (609) 452-8135, P.O. Box 3490, U.S. Rt. 1, Princeton, N.J. 08540 
Baltimore: (301) 296-4500, 409 Washington Ave., Baltimore, Md. 21204 
Charlotte: (704) 527-4980,4000 Park Road, Charlotte, N.C. 28209 
Atlanta: (404) 321-3888, 2200 Century Pkwy., N.E., Atlanta, Ga. 30345 
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WHAT IS YOUR TRUE WORTH? 

JOB OPPORTUNITIES 
BULLETIN 

Associates represents the nation's largest and most reo 
spected professional placement service. Our close relationship with 
the nation's finest firms generates continuous career opportunity 
information and allows us to confidentially present your qualifica. 
tions to those at "decision.making" levels. 

Our bulletin, published quarterly, listing available opportunities in 
the Systems & Data Processin:;1 field is available free of charge and 
will be mailed to your home ..,pon your request. 

For your free bulletin, without any obligation, circle reader service 
card #115. Please USE HOME ADDRESS ONLY! 

CONFIDENTIAL 
PLACEMENT SERVICE 

If you desire immediate assistance in locating an opportunity con· 
sistent with your obiectives (professional/financial/geographic), 
CALL OR WRITE TODAY. A member of our staff of SYSTEMS & 
EDP SPECIALISTS will reach you by telephone to discuss your 
obiecti,ves and how we might help you satisfy them. A resume, 
or some details of background, will be appreciated. 

Remember: Our client firms are located from coast to coast and 
assume all expenses (agency fee, interviewing & relocation). 

E. W. MOORE 
Executive Vice President 

CADILLAC ASSOCIATES, INC.* 
32 West Randolph St. Chicago, III. 60601 

Financial 6·9400 

*"Where More Executives Find Their Positions Than Anywhere 
Else in The World." 

C IRC lE 115 ON READER CARD -------.-----------.. --- ------Ir======================--=-==-=-~ 
Bringing the 

"right people" together 
takes 

Romac experience 
R()llli..lC's Ut;pth dllU l;xperiel1Ce uffr;r 
IIIUlt~ UptiOI1S ill EDP, ACCuulltill~J ililU Filli..lllU.~. 
Our 14 uffices cm~ sti..lff(;u with kllUwledue-
dulr~ prui~ssiullals wi th experiellce Clt IBM, 
H()lleywt~11 '.lIlU Ili..ltiulli:l1 C.lCCUUlltiIlU finns. 
Yuur ROllli..lC P&tllt;r klluws whi..lt it 
tdkes tu "urillU til(; ri~Jilt peuple tuuethf~r" • 
... fruill uuti1 vir-;wpuilltS. Alwi..lYs ill 
COllfiut:IICfo. Alwi..lYs h;t! pdid. 

~ROM1\C 
& ASSOCIA TES/PerS()lllld CllllSlJi [dlltS 

Contact Romac & Associates, President H. B. Dunn at 125 High 
St., Boston, Ma., 02110, for transmission to our network Part­
ners in Portland, Hartford, New Haven, Stamford, Rhude Island, 
Buffalo, Rochester/ Syracuse, Wellesley Hills, Ma., Boston, 
Washington, D.C., Charlotte and Atlanta. 
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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 objectives, salary, location 

restrictions, education and experience (including computers, models, 

operating systems and languages) to either one of our locations. 

Or check the reader service card for a free sample resume. We will 

answer all 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. 

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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One plot is worth 
thirty pages of printout. 

There is no shortage of data. The smallest minicomput­
er can swamp you with a stream of alphanumerics. But 
words and numbers' aren't information. Not when they 
are buried in pages of printout. 

Why not use an electrostatic line printer that 
draws? Plotting translates pounds of data into a picture. 
And that data compaction does more than cut paper 
cost. It helps you interpret 
information. Isolate com-
plex variables. Spot 
trends. Reveal subtle 
changes. 

Pictorialized in­
formation is powerful 
proof, too. Charts, 
diagrams, maps, and 
other graphics are 
persuasive. 

Adding print/ plot 
capability is practical. 
Printing up to 1000 lines 
per minute, the Versatec 
printer/plotter costs less 
than an impact printer of 
comparable speed. 
Maintenance cost is about 
one-third that of impacts. 
And it's far quieter. 

You get a complete 
output package. Versatec 
computer-matched con­
trollers and Versaplot™ 

FORTRAN software make plotting as easy as plug­
ging in. Simple subroutines allow programming of 
virtually any graphic representation with a few words 
of instruction. 

So if you use your computer to organize informa­
tion, improve productivity, or aid decision-making, 
consider the line printer that draws- The Versatec 
printer/plotter. 

·---VERSATEC V- A XEROX COMPANY 

Versatec 
2805 Bowers Avenue 
Santa Clara, CA 95051 
(408) 988-2800 

Send me your 16-page brochure. My special interest: 
o Line printing 
o Plotting 
o Plotting software 
o Permanent copy from CRT display 

My computer model: _________ _ 

Name __________________ _ 

Telephone _______________ _ 

Company 

Address _________________ _ 

City ______ .State _____ Zip ___ _ 

™Versaplot is a Versatec Trademark 
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This forum is offered for 
readers who want to express 
their opinion on any aspect of information 
processing. Your contributions are invited. 

theforum 

Family Programming Teams 
A lot of noise has been made in the name of Structured 
Programming. Staggering increases in productivity, reliabili­
ty and maintainability have been claimed. If you were not 
careful, you could be led to believe that all this comes from 
eliminating GO TO statements, but huge programming pro­
ductivity increases don't come from using technicalities 
alone. As Baker and Mills have been so careful to point out, 
IBM'S Chief Programmer Team approach is as much an 
organizational solution to the problem of increasing produc­
tivity as a techni'cal one. A related organizational solution, 
"family teams," can yield even greater benefits. 

If there is one cardinal rule to observe in managing 
programmers, it is the sanctity of the team: 

Split new work against established teams; don't form 
new teams against each 1lew project. 

The idea of the family is important here. I have had a close 
interest in training data processing staff for about as long as 
I have been a father. It struck me recently that "raising" 
young programmers presents many of the problems of rais­
ing children. But while most children are fortunate enough 
to be brought up in a stable family environment, most 
programmers' upbringing is closer to that of an under­
privileged orphan. In their first impressionable years, they 
are shuttled from one team leader to another, each of whom 
has his own view of good programming practice. 

Typically after four years, many junior programmers are 
unproductive and unpredictable, and their programs are 
unreliable and unmaintainable. But what can you expect 
after their orphanage-style upbringing? 

In contrast, people in "family teams" help each other and 
compensate for each other. The team evolves an identity 
and a pride in performance. For data processing manage­
ment, the only actions required have to do with reinforcing 
the tribal structure. At a practical level, this means decent 
storage and working space, nicely demarcated, allowing 
each team member to communicate freely with the other 
members of the family but keeping disturbances from 
neighboring families to a min}mum. 

Another reinforcement involves rigorous respect for the 
hierarchical lines of authority, responsibility, and commu­
nication. Couple this with an eye-for-an-eye approach to 
performance, and you will have robust teams of high 
motivation. 

The beauty of the team arrangement is that it almost 
always works, although sometimes in fairly mysterious 
ways. The team recognizes the goals and constraints, so 
although there may be running teams and passing teams and 
scrambling teams, all usually do well, one way or another. 

The troubles with new teams 
To pick a team every time a project comes up, from an 

anonymous pool of programmers, is a terrible thing. If such 
an approach is used, a comprehensive management system 
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must be instituted. Consider the problems irl administering 
these systems: 

• Estimating. (How anyone does it with an unfamiliar 
team is beyond me.) 

• Planning/ commitment. 

• Staff scheduling, vacations, sickness etc. 

• Staff movement from an apparently completed project to 
a newly scheduled project. 

HOME. 

, ~oc.ESS~ 
q 6 

OATA • 

© DATAMATION ® 

• Communications of policy, technical or administrative 
matters that may need subtle explanation. 

• Maintenance of systems, where the original team 
members have now spread to the four corners of the 
department. 

• Training. (The staff member probably moves before the 
supervisor recognizes the need; and anyway, the super­
visor is not likely to see the person again, so why bother?) . 

• Quality control. 
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OVER 500 
DP Managers Have Selected 
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supports: 

the JOHNSON 
Job Accounting 
Report System 

for: 
• Performance 
Measurement 

• Cost Distribution 
• Softwear Evaluation 

• Customer Billing 
• Thruput Analysis 

• Operations Monitor and 
• Resource Utilization 

MFT -MVT -VS1-VS2 -MVS -HASP 
DOS-DOS/VS-POWER/VS 

Send for a free copy of our 30-page 
Systems Characteristics Manual 

JOHNSON 
SYSTEMS INCORPORATED 

Westgate Research Park 

1651 Old Meadow Road 

McLean, Virginia 22101 

(703) 893-8700, Telex 89-9100 
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• Office space allocation. On any given Friday, 10% of the 
people are packing; on Monday they are still trying to 
locate their belongings, and the turmoil stops effective 
work by everyone else. 

Even assuming that data processing managers can come 
to grips with all this, the motivations are such that the 
results are unsatisfactory. Ask a programmer in such an 
environment what he feels like, and what would he say? 
Probably that he feels like an auto-assembly worker, with 
little sense of involvement and nothing much to see for his 
efforts. Moreover, he will say that he has a pretty neutral 
feeling for his job, the department, and the company. 

All of the above management problems are solved by the 
family team approach. Moreover, the systems for planning, 
directing, controlling and motivating can only work effec­
tively with this type of organization. 

Know what can be done 
Knowing the limits of a team and its members is a big 

advantage. The concept that the sort of work that an 
individual or a team or a department tackles should be 
limited by previous experience is not usually among the 
prime planning considerations. In my view, it should be. In 
the execution of the job, the benefits are obvious. The 
achievements of departments that have put sensible limits on 
themselves so far exceed those of the uncritical big-thinkers, 
that deciding to work within known limits is a positive, 
aggressive, and mature response to a very muddled state of 
affairs. In any case, if one-tenth of the ingenuity that is 
currently put into trying to make ad hoc teams work is put 
into segmenting large system tasks, the distortion is probably 
negligible. 

Minimizing the unknowns 
A programming task can be characterized by: the size of 

the job, the hardware used, the software used, the applica­
tion know-how needed, and the people doing the job. 

Where only one of these aspects is new, the job will turn 
out successfully. With two unknowns, there may be trouble. 
Note that with a pool-of-programmers approach, the people 
and their interactions are unknown every time, so unless the 
job is a replica of some previous job, there is no assurance of 
success. With three (or more) unknowns, you have an 
almost cast iron guarantee of failure. 

Thus, the team leader and data processing management 
should be preoccupied with the skills and experience of the 
programmers. The goal in scheduling work should be to 
extend each team member in one new direction. Because the 
bulk of the work being done is familiar, the department is 
productive and predictable. The people feel competent and 
assured. Isolated efforts in new directions extend and inter­
est the staff. And the department's overall capability grows. 

This is not a simple thing to manage. Dictation of in­
house systems development policy by the level of maturity 
of this capability is not easy to swallow. But the whole issue 
is as central to success as are realistic technical and applica­
tion objectives, or stable hierarchical teams. 

The probable benefits of this whole approach are that 
programming productivity will be quadrupled. If that seems 
extravagant, consider the facts. In 1957, the average U.S. 
data processing department produced about 240 COBOL 

statements per month-designed, programmed, and tested. 
In 1975, the average U.S. department did exactly the same. 
Stable hierarchical teams should double that output. This is 
not difficult to do; the few departments that are anything 
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WHAT SIZE 
DIGITAL PLOTTER 

DO YOU NEED? 
" -.~) DP-1 - $3550 

, \ ~ _; "--\\ 450 Steps/Second 
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If you plot a lot, size is important. Many data 
processors, researchers, financial analysts and 
mechanical design people are perfectly content 
with the 11" wide DP-1. It's fast, accurate and 
economical. But larger size is important to 
many chart makers, N Ie checkers, etc. The DP-

3, with its 22" width paper, is popular in 
offline, online and time sharing modes. 
But big? The DP-7 is a real Texas-size 
plotter (fast on the draw) with a full 36" 
plotting width and 3 automatically selec­
table pens to add color in a hurry! 
Weather map makers, subdivision plan­
ners, and geophysical mappers insist on 
a DP-7. How about you? 

Write today or mail the reader's ser­
vice card for plotting facts, specs and 
applications. Also data on offline 
magnetic tape readers. 

CiZ)MPLCZIT® has them all 

, A registered trademark of Houston instrument 

DP-3 - $5150 
400 Steps/Second 

22" Wide x 144' Long 

Circle item 163 
Circle item 164 
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When I think networking 
products and systems, 

I think Tran. 
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MULTIUSER 
[."-.~ :T.~ I FOR~ ~ .~ ~ ., 

• 
"The total on-line system solution" 

• Interactive, Tutorial • Multiuser SORT 
• Large Data Base • Indexed I/O 
• On-line Debugging • Multi-Branch 

ANS'74 BlIS/COBOL DOS/VS 
For more informatiolJ in a hurry call ... 

I MINICOMPUTER 

SOF~EI 305/293-9431 
6237 EDGEWArER DR. • ORLANDO, FLA., 32810 
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the forum 
like organized do achieve this performance. Will scheduling 
within the limits of proven capacity (with orie unknown), 
result in increasing productivity still further? In my view it 
will. But quadrupling performance to 960 statements per 
month? This will only be achieved by adding the final 
polish. 

Having fun at it 
The one thing the family teams approach lacks is a bit of 

fun and excitement. The technology is almost under control. 
There is little panic. There is not even much confusion to be 
tackled (or succumbed to). In its favor, it offers clear 
responsibility and authority, a self-contained working envi­
ronment, recognizable and measurable results, interaction 
with the user and a chance to work within the bounds of 
one's steadily expanding competence. It provides warmth 
and incentive in its stable family structure, with acknowl­
edged leaders, on-the-job training, and established succes­
sion. Yet it is a demanding climate. 

To add the final polish, team leaders need flair. This is 
especially so when the programmers notice that they no 
longer live in a super-heated environment, but in a steady 9 
to 5 arrangement, with quadrupled performance. 

The excitement! fun/ additional satisfaction require: 

• A sense of pace and color-a team cannot be serious or 
. flat-out all the time; variety is the spice. 

• Occasional record-breaking endeavors. 

• Occasional mind-stretching technical problems upon 
which production work does not depend. 

• Papers or seminar contributions. 

• Periodic prominence inside the department, company, 
and hopefully, industry. 

Beyond all this, and left out because it is often considered 
unacceptable, is bonus money. For money the 240-state­
ments-a-month programmer will produce 2,400 a month 
(well, almost!) Bonus money, as distinct from salary, goes 
far beyond being a hygienic factor. It is a massive force for 
realism and clarity in the department. It is a massive force 
for productivity. The resulting tempo and affluence are a 
major positive factor in creating high morale. All around, a 
department is much better off with five 1,500-statements-per­
month people than with ten 750-statements-per-month 
people-especially if the performers are paid ("only") twice 
as much. 

Much rests on the competence of the team leaders. If a 
stable hierarchy prevails, this won't be much of a problem. 
Leaders train their successors in their own image. Their 
programs are always admired by the user and the operators 
and the other programmers. It is important to recognize 
these people and their seminal influence on the performance 
of the whole department. In the main, they seem to be able 
to pass on their art by example, rather than by the formula­
tion of guidelines or standards. Like so much else in the 
business, it is a matter of arranging personal interactions so 
that minds can relate, and learning and understanding 
follow. 

-A. J. L. Thorpe 
Presently manager of IBM services for the Hoskyns 
Group, a consulting, programming, and facilities manage­
ment firm in London, Mr. Thorpe has been teaching and 
managing programmers in the U.S. and England for 15 
years. 
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. for decentralized data collection 

. as accurate as verified keypunch 
Yes, as accurate as verified keypunch ... and 
source data used directly, so there are no delays or 
errors in entering data. Plus ... a series of powerful 
off-line edits (on-line too!) mean a "smart OMR" 
and improved quality of computer reports. 

With a Bourns Optical Mark Reader, you get a really 
good deal. You get faster turnaround on input data 
with source data entry. You spend less because 
OMR data entry preparation is just one step. You 
improve accuracy of data entry because OMR 
intelligence comes before your computer. 

What else? Well, how about an entire company 
dedicated to solving your problems. From applica­
tion, card design, programing, and field service to 
the guys and gals at the factory, we have a whole 
bunch of people just waiting to do their best for 
you. 
For the latest in "smart OMR's," why not call today? 
It might make your life a little less complicated. 
Bourns, Inc.-Management Systems Division, 6600 
Jurupa Avenue, Riverside, California 92504. Phone: 
714-687 -7220. 
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