






































































































































































































hardware 
Off-line 
A consensus at a session on devel­
oping memory technologies 
presented at last year's National 
Computer Conference held that 
optical memories, much less 
optical computers, seem to be 
much furthur away than imagined. 
Optical interfaces may be another 
matter, however. IBM's Federal 
Systems Division has just deliv­
ered a package called ALOFT 
(Airborne Light Optical Fiber 
Technology) to the Navy for use 
on the Navy's A-7 aircraft. A 
cable weight reduction of 21:1 
was accomplished by using fiber 
optic cables for communication 
between the craft's on-board cpu 
and various avionics packages. 
Data rates up to 10 megabaud can 
be supported using the optic 
cables. 

Don't let your designers get 
fooled by the apparent ease with 
which a microprocessor can be se­
lected and implemented in products 
warns Don McDonald, Manager of 
Computer Development for Technolo­
gy Marketing, Inc., Costa Mesa, 
Calif. Misconceptions abound, 
says McDonald, including under­
estimating the complexities in­
volved in their use, and not 
fully understanding the differ­
ences between available micropro­
cessors in function and perform­
ance. It's every bit as 
complicated to design in micro­
processors as it is to use minis, 
McDonald believes. 

Time Sharing Resources, Inc., 
Great Neck, N.Y., is one of the 
first firms to offer IBM 5100 
portable computers on three, four, 
and five-year full pay-out leases. 
TSR, an APL time-sharing services 
vendor in the New York metropoli­
tan area, is offering its library 
of general purpose application 
programs at no cost to leasing 
clients. 

Users who purchase flexible disc 
media from K/Tronic, Inc., Santa 
Clara, Calif., in the near future 
will get an added bonus: a "Be 
Happy/Go Floppy" T-Shirt for every 
10 discs ordered. Prices are 
$7.50 each in quantities of 5-100. 

Warner & Swasey, the big U.S. tool 
manufacturer, has received exclu­
sive rights to manufacture and 
market the "MICRAL" microcomputer 
line in the U.S. and Canada from 
France's Realisations Etudes Elec­
troniques (R2E). 

136 

Portable Terminal 
Will there be a consumer .demand for 
portable computer terminals like there 
was for pocket calculators? Texas In­
struments thinks so and believes that 
its latest portable terminal, the 745, 
will be the first one to sell in the tens of 
thousands. The price has been whittled 
down to $ I ,995 (with considerable re­
ductions for large orders) and the 
weight is down to less than 13 pounds 
-less than many portable typewriters. 
In addition to traditional markets 
where portable terminals have been 
used-primarily time-sharing and re­
mote inquiry / reponse, TI sees large 
new markets among insurance, real 
estate, wholesalers, manufacturers,. and 
educational users. The numbers are 
certainly there-there are more than 
450,000 insurance agents in the U.S., 
most of them independents, by TI'S 
count. The feature that will catch most 
insurance companies' eyes is that with 
such a terminal capable of talking to a 
central data base in the home office, 
contract closures can be made on the 
spot instead of having to pack up and 
leave and get back to the potential 
buyer-who has often changed his or 
her mind. 

The 745 is a continuation of the 
"Silent 700" series of non-impact 
thermal printers. It runs at 10-30 cps, 
has a built-in acoustic coupler, com­
municates in half- and full-duplex 
mode, and has an ASCII keyboard com­
plete with embedded numeric pad. The 
microprocessor controlled 745 uses 
programmable read only memories 
(PROM'S) and can relatively easily be 
equipped with special keyboards. A 
KSR version of the 745 is priced at 
$1,395. TEXAS INSTRUMENTS INC., 
Houston, Texas. 
FOR DATA CIRCLE 226 ON READER CARD 

Calculator/Wallet 
If you have any belated Christmas 
shopping or business gift giving to do, 
consider the 24K, a combination wal­
let and built-in ultra-thin five function 
calculator, priced at $40. The 24K in­
cludes a ballpoint pen, check or note­
book pocket, and transparent credit 
card inserts. The calculator has a full 
four-key memory and functions in­
clude percent with automatic add-on 
and discount, square root and change 
sign. The 24 K operates in algebraic 
logic and maintains trailing zeros in 
add and subtract for monetary calcula­
tions. It positions the decimal point 
automatically and also performs chain 

calculations. Fairly impressive for a 
product that weighs less than half a 
pound and measures 51;2 x 2% x 1/2 -

inches. ROCKWELL INTERNATIONAL, MI­
CROELECTRONIC PRODUCT DIV., Ana­
heim, CaEf. 
FOR DATA CIRCLE 227 ON READER CARD 

3270 Printer Alternative 
IBM users of the 3270 intelligent termi-
nal are offered the model 4165 as an 
alternative to the 328X series printers 
supplied by IBM. The 4165 prints at 165 
cps and is plug compatible with the 
IBM unit. The price is $6,750. INTER­
FACE SYSTEMS, INC., Ann Arbor, Mich. 
FOR DATA CIRCLE 228 ON READER CARD 

5/3 Model 1 5 Printer 
Looking for a non-IBM printer to fit 
your new System/3 model 15? This 
firm claims it has the only one avail­
able in the country. It's called· the 
DAC/3 and it operates at 750 lpm, 
compared to the 600 lpm offering of 
IBM. Depending on length of lease, the 
DAC/3 is billed as capable of saving 
$5,232 per year compared to the IBM 
product. The product comes complete 
with sound deadening cabinet and 
static eliminator, single line memory, 
and paper slew rate of 20 ips. The 
printing mechanism uses what is called 
a "Chain train, " character links which 
ride on a monorail track, to assure 
alignment and good print quality. 
DIGITAL ASSOCIATES CORP., Stamford, 
Conn. 
FOR DATA CIRCLE 229 ON READER CARD 

Flatbed Plotter 
Versatec underscored just how big a 
plot its new 4472 flatbed plotter can 
generate by sending DATAMATION a 6 x 
6-foot news release about it. The new 
model is very probably the widest elec­
trostatic plotter ever made. Instead of 
paper drive stepper motors, shaft en-

CRTRMRTICN 



If You Are Transmitting Data 
Over The Dial Telephone Network ... 
You May Be Embarrassed To 
Discover How Much Time And 
Money You Could Be Saving With ... 

Datadial~ .. 
The Nation's First Digital 
Switched Dial-up Service! 

Ten. retail outlets might call their corporate computer to make credit veri­
fication ... as many times as 30 calls per day, per store. Each call lasts an aver­
age of 15 seconds and the average distance from each store to the computer is 
100 miles. The old way to send this data is very costly. The new way isn't. 

Monthly Usage Charge ~:~ 

New Datadial ....................................... $ 66.00 

DDD ............................................... $ 2706.00 

WATS (FeD) ........................................ $ 453.75 
':'AII services require additional charges (where applicable) for access lines, data sets, speed variables and special 

features. 

Datadial is the nation's first digital switched dial-up service. 
When you dial-up with Datadial, you have instant connectivity via the best, high 
speed, high quality digital circuit obtainable today ... with virtually error-free 
performance. There isn't any faster, cheaper way to send your data. 
Write or call: DATRAN, Data Transmission Company, 7200 N. Stemmons, Suite 
300, Dallas, Texas 75247, (214) 634-7390 . 

The Switch Is On! DATRAN 
January, 1976 CIRCLE 76 ON READER CARD 137 
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coder and servo motor drive had to be 
used to insure plotting accuracy of .3 
mil. Individual characters and plot 
lines are formed in an overlapping dual 
array, 100 dot per inch 7 x 9 matrix. 
Standard electrographic or translucent 
paper is viewed on a horizontal flatbed 
of over 12 square feet, or on an op­
tional extension table that provides a 
viewing area of over 36 square feet. 
Integral paper winder and cutter sim­
plify paper handling. A take-up roll 
handles paper lengths up to 1,500 feet. 
Paper speed is one inch per second. A 
second printerl plotter version is also 
offered. Prices begin at $43,500. VER­
SATEC, Santa Clara, Calif. 
FOR DATA CIRCLE 230 ON READER CARD 

Video Digitizer 
The model 270 video digitizer accepts 
standard CCTV signals and converts 
video information into 8-bit digital 
format for computer input. A matrix 
as large as 480 x 512 picture elements 
can be digitized with direct computer 
addressing of any point on the tv 
screen. The 270 can also reconstruct 
computer processed images by means 
of a photographic time exposure on a 
standard tv monitor. The unit is priced 
at $4K. COLORADO VIDEO, INC., Boulder, 
Colo. 
FOR DATA CIRCLE 231 ON READER CARD 

Network Processing 
The NP 180 is described by its devel­
opers as the "missing link" that will 
allow organizations to more closely 
pattern their distributed processing 
networks after the actual organization 
of the company. What the NPI80 is in 

Hand Holding: Enough 16K bits-per-chip 
are held in the outstretched hand for 
256K bytes of memory. 

January, 1976 

hardware terms is an impressive little 
box of from 16-256K bytes of memory 
optimized for data base management 
and high speed multiline communica­
tions. Compatibility with both current 
line disciplines and IBM'S SDLC protocol 
is preserved by the NP180. The unit is 
designed for use at intermediate net­
work locations. Up to 64 local displays 
can access an NPI80 data base of up to 
270 megabytes. The same displays can 
also access the central data base. at line 
speeds up to 50 kilobaud. While per­
forming data base management and 
communications services for local Sys­
tem IV I 70s (the vendor's own display 
processing systems), the NPI80 can 
concurrently provide master multi­
point control for a network of remote 
systems with speeds up to 9600 baud. 

To build such a device, Four-Phase 
had to push the state of the art in 
circuitry design, and the memory chips 
used in the NP 180 are 16K (per chip) 
LSI random access memories-at a 
time when other manufacturers are 
just breaking in 4KI chip technology. 
The payoff is impressive performance 
and small size. The mini has a 500 nsec 
cycle time. 

M on thl y rental for an NP 180 with 
16K bytes of memory and communi­
cations support for three 9600 baud 
lines is $312 on a 42-month lease. A 
system with 16K, 67 megabytes of disc 
storage, and support for one 9600 i 
baud line rents for $771 on the same 
length lease. Deliveries begin during 

product 
spotlight 

Digitizer 
This manufacturer is one of the first to 
realize the advantages of using a mi­
croprocessor in a digitizer. The result­
ing product, called the Digitrac, has a 
number of interesting capabilities at a 
price that should insure its success. Be­
sides converting a line drawing to X 
and Y coordinates, the Digitrac auto­
matically converts to and from polar 
coordinates and computes areas and 
perimeters. With built-in scale factor 
conversion and grid round-off, the Digi­
trac can also be used as an English-Met­
ric converter. The display readout is 

the first quarter of this year. FOUR­
PHASE SYSTEMS, Cupertino, Calif. 
FOR DATA CIRCLE 232 ON READER CARD 

Minicomputer 
The 6/16 is the new low-end of this 
manufacturer's product line and has 
been brought out to compete with the 
DEC PDP-11104 and PDP-11105 and 
Data General Nova 3 products in the 
very price sensitive bottom end of the 
spectrum. The 6/16 shouid do well: 
it's 30% faster than Interdata's own 
7 I 16, yet is priced in good aggressive 
fashion: $1,736 for 100 8K core ma­
chines, or $1,364 for 100 8K MOS 
units. Included in the architecture is an 
"IBM-like" instruction set, 16 general 
purpose registers, four high-speed di­
rect memory access channels and vec­
tored hardware interrupts to handle up 
to 225 110 devices. Instruction execu­
tion times range from 900 nsec for 
register-to-register operations to 10 
usec for fixed-point multiply with an 
optional multiplyl divide feature. 
INTERDATA, INC., Oceanport, N.J. 
FOR DATA CIRCLE 233 ON READER CARD 

Key-to-disc 
The model 77 remote entry system is 
probably the surest thing to a "can't 
miss" product announced so far this 
year. The manufacturer's considerable 
remote batch terminal base asked for 
the product. And though it doesn't 
look like one, the 77 might be very 

located on a calculator-like keyboard 
at the operator's fingertips where it is 
easy for the operator to see. Dual six­
digit coordinates are displayed in light­
emitting diodes complete with sign and 
decimal point. An output connector 
is provided for cabling to other devices 
such as printers, Teletype teleprinters, 
cassettes, floppy discs, crt's, or other 
computers. The Digitrac has a resolu­
tion of .001-inch, and repeatability of 
.005-inch. The unit is priced at $4,450. 
MELCO INDUSTRIES, INC., Denver, Colo. 
FOR DATA CIRCLE 225 ON READER CARD * 
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Now, theyre calling us "relational:' 
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Why? 
Because INQUIRE® has a 

solution to a mushrooming 
problem: increasingly complex 
data structures. 

INQUIRE lets the user and de­
signer build logical views of data 
structure and physical views of 
data storage. Hierarchies, net­
works, or flat files (we call them 
multiple group items) are selected, 
evolve and are fine-tuned through 
INQUIRE's integrated capabilities. 

Shouldn't we discuss the 
"relational" pay-off of your invest­
ment in information? Telephone 
703-578-3430 or write INQUIRE. 
Infodata Systems Inc. 
5205 Leesburg Pike, 
Falls Church, Virginia 22041. 

INQUIRE means business. 

INQUIRE® 
Infodato' Systems 

©COPYRIGHT 1976 ®INQUIRE REGISTERED U.S, PATENT OFfiCE TO INFODATA SYSTEMS INC .• 
ROCHESTER. NEW YORK. U.S.A. COVERED BY U.S. PATENT NUMBER 3670310 
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· We not only make 
all tlllS communications equipment. 

We make it all work together. 

64 terminal 
devices. 

DATA ENTRY 
Nova 3 (16K). 165 cps printer, video display. 

diskette. communicatiuns interface. 

HASPWORKSTATlON~------.., 
Eclipse S1200 (64K). 1200 lpm pr;nter,video display. 

card reader. 25MB disc, communications interface. 

{" 
STORE AND FORWARD I 

CONCENTRATOR ; 
Eclipse S/200 (128K). multiplexor. ! 
10MB disc. communications \11' terl'lce.\;=;:;:;;;;:;;==~; 

REMOTE PROCESSOR 
Eclipse C/300 (128K). 90 !\lIB disc. video displays. 

300 lpm printer. communicatiuns interface. 

MESSAGE SWITCH 
Eclipse S1200 (256K). video display. 800 bpi tape. multiplexor. 

,--'"C''-''''' ................ + .... _I. ____ ~-... -, 300 Ipm printer. 90 !\lIB disc. communications interface. 

FRONT END PROCESSOR 
Eclipse C/300 (256K). 90 MB disc, video display. 

1600 bpi tape. channel adapter. communications subsystem. 

If you buy your 
communications equipment 
from Data General, you can 
avoid a lot of problems. 

It's easy to configure 
your system. Because you 
get to pick from all the SI'-:> ... r1-:>,·r1 

communications equipment you see 
here. And you get to use all the Data 
General communications software 
you don't see here. 

And it's just as easy to expand a 
Data General communications system. 
Because it's completely modular. All 
our computers share the same 

architecture. our sand 
interfaces are interchangeable with all 
our computers. All pur software and 
all your applications programs are 
upward compatible. 

But a Data General communi­
cations system'isn't just less trouble~ 

DataGeneral 

It's also less expensive. You 
don't have to buy more than 
you need. You don't have to buy 
as many network spares. Because 
our subsystems are completely 

interchangeable. And you can get 
,., ... "' ......... discounts on your hardware. 

And when you buy all your 
equipment from Data General, you 
don't have to wonder who's responsible 
for service and maintenance. We are. 

Write for more information. 
That way, you'll end up with a 

communications system that works 
with you instead of against you. 

•• Data General. Dept. MI. Route 9, Southboro. Mass. 01772 (617) 485-9100. Data General (Canada) Ltd .. Ontario. Data General Europe. 15 Rue Le Sueur. Paris 75116. France. 
Data General Australia. Melbourne (03) 82-1361 ISydney (02) 908-1366. 
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competitive against distributed process­
ing input systems sold by IBM, Data­
point, Sycor, and others. 

The system permits one or two op­
erators to enter, edit, verify, and store 
data on removable diskettes. The data 
can then be transmitted in batch mode 
(attended or unattended) to a central 
processor. Off-line capabilities include 
diskette copying and formatted print­
ing to an optional line printer. Data 
from the host processor is transferred 
directly to diskettes in attended or un­
attended modes. Two diskettes are 
standard, a third optional, each with a 
storage capacity of 242 kilobytes. The 
system's printer is available in two 
speeds, 62 or 125 lpm from a 63 
EBCDIC character set. Full 132-column 
form widths are accommodated. A 
typical model 77 with communications 
(bisync) features, two diskettes, a sin-

gle keystation, a local formats feature, 
and a 62 lpm printer rents for $585/ 
month and sells for $20,118. A second 
keystation and a third diskette rent for 
an additional $110/month. DATA 100 
CORP., Minneapolis, Minn. 
FOR DATA CIRCLE 234 ON R'EADER CARD 

ComnlUnications Controller 
IBM appears to have aone a total re-
work of its 3705 communications con­
troller with the 3705-11. Some specifi­
cations have changed: you can now 
get from 32-256K of monolithic stor­
age-a new upper limit from the pre­
vious 240K. And the execution time is 
down to an even one microsecond 
from 1.2 usec. But the most novel fea­
ture of the "Mod Two" is a device 
called the communication scanner for 
managing the transfer of data between 
its storage and central control units 
and its communications lines. The 
scanner speeds data handling with a 
new "cycle stealing" feature that allows 
the control program to pause for one 
machine cycle while data moves direct­
ly to or from storage, bypassing the 
3705's control unit. Additionally and 
significantly, the new scanner transfers 
data in blocks of up to 254 characters, 
rather than in single characters, which 
should significantly cut down 3705 and 
cpu overhead. Finally, there's addi­
tional high-speed line capability with 

support of 56 kilobaud lines, compared 
to 50 kilobaud limits on the original 
3705. The partitioned emulation pro­
gram has been modified to allow the 
controller to be operated concurrently 
in two modes; as an earlier control unit 
and with the latest network control 
features, when attached to two host 
computers. Prices range from $53K to 
$228K for the 3705-11 depending upon 
specific configuration, with rentals 
ranging from $1,600 to $7K month. 
IBM CORP., White Plains, N.Y. 
FOR DATA CIRCLE 235 ON READER CARD 

Data Entry 
It's time for a new round of systems 
from the company that started the 
local key-to-disc concept nearly a de­
cade ago. Mohawk has announced sev­
eral new systems, the 2409-2 and the 
2409-3. The 2409-2 key-display system 
is designed for large installations key­
ing high volumes in multiple shifts and 
has a disc storage capacity of 90,000 
125-character records. The 2409-3 is 
an expansion system from the 2409-2 
and provides 150,000 125-character 
records of disc storage. Mohawk has 
also announced user programmability 
for 1204, 2409-0, 2409-1, and the two 
latest systems. Concurrent processing 
is also available now on all systems. In 
addition, the 2409 systems can be set-

Computer Scheduled 
MAGNETICALLY CASIII2A3 
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Write for 16 Page Illustrated Catalog FR E E 
• Keep your computer running.:..--not idle. 
• Schedule in 6,10, 15 & 30 min. cycles, 

for daily, weekly or monthly periods. 
• Know in advance when slack periods or 

heavy work loads are coming. 
• Make changes & additions immediately. 
• Every hour saved saves you $20-$40-$60. 
Representation throughout most of the United States 

mETHODS RESEARCH 
70 Asbury Avenue, Farmingdale', N~J. 07727 

CIRCLE 89 ON READER' CARD . 

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 
• Clerically Driven/User Controlled 
• Comprehensive Data Base 
• New Concept in Documentation (Interdependent 

ReferenCing) 

• Multi-Company (Service and Corporate Environments) 
• Application Program Changes are Eliminated 
• Modular Installation Based Upon Your ReqUirements 
• User Controlled Report Writer 
• Multiple Years of History 
• Firm and Flexible Budgeting (Department- Cost Center, 

Account Level) 

• High Volume Automatic File Maintenance 
• Independent Edit/Validation- Function 
• Account Analysis to Detailed Transaction Level 

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 
soon. 

Call or write -
SANFORD ROSEN • 
3050 Metro Drive comserv:s;;;: 
Minneapolis. Minn. 55420 ===e: 
(612) 854-2020 CORPORATION • 

CIRCLE .102 ON READER CARD 
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IF YOU'RE LOOKING AJ' 
DISJ'RI8UJ'ED DAJ'A PROCESSING, 
LINK-roo MAKES A LOJ' OF CENJ'S 
ANY WAY YOU LOOK AT IT, LlNK-100 from Randal Data Systems is the minicomputer system 
that makes the most sense out of distributed data processing. 

LOOK AT THE PRICE: • $12,000 for a complete basic configuration. 
LOOK AT THE STANDARD 

FEATURES FOR $12,000: 

LOOK AT THE COMPETITION: 

• 32K of memory in a 16 bit processor. 
• 1.2 megabytes of storage on dual floppy disk drives. 
• RTOS, a true timesharing operating system. 
• Custom designed CRT data entry/display terminal. 

• DEC, Datapoint, Data 1 ~O, Wang, Sycor - any of the 
rest. 

• None of them have standard features that measure 
up to LlNK-100. 

• And certainly not for $12,000. 

LOOK AT LlNK-100. With a system this powerful, with a sensible price tag, you can afford to 
put both data entry and data processing capability in the hands of the people who need them 
most - your company's decision makers. 

Data entry is simple - done at the source - and the system can also handle most processing 
requirements locally. If more processing power is needed, link up to your central system with 
a 2780 communication option. Expand the memory to 48K or 64K. Add up to three additional 

. dual floppy drives for a total of 4.8 megabytes. Add a printer for hardcopy output. We're still 
under the competition - and that makes a lot of cents. 

ANY WAY YOU LOOK AT IT, LlNK-100 makes the most dollars & cents sense for distributed 
data processing. We'll prove it; call or write Randal Data Systems today. 

ALL BUSINESS SYSTEMS FROM RANDAL DATA SYSTEMS. INC. ARE SOLD THROUGH QUALIFIED DISTRIBUTORS. 

randal data systems, inc. 
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up with three partitions to allow fore­
ground, background and independent 
activities such as communications, 
media conversion and printing to occur 
simuLtaneously. Up to 64 sub formats 
per job are now available on all MDS 

gear. A typical 16-key-station 2409-3 
configuration averages approximately 
$135/month on a three-year lease, in­
cluding maintenance. MOHAWK DATA 

SCIENCES CORP., Parsippany, N.J. 
FOR DATA CIRCLE 238 ON READER CARD 

Minicomputer 
The V76 sports some impressive fea-
tures, including price, made possible by 
the use of 64K words of memory / 

board packaging. A V76 with 128K 
words of 660 nsec semiconductor, 

DTERand 
l'IUIVlIDITY 

power supply and memory manage­
ment system is priced at only $28,450, 
compared to a similarly equipped V73 
from this manufacturer that was 
priced at $74K. These developments 
will help keep Varian competitive in its 
traditional real-time and scientific 
computation markets, and will get the 
firm into the transaction oriented data 
base management market where large 
memories are required. The V76 is 
software compatible with all other V70 
computers. Deliveries are scheduled 
for the first quarter of this year. VARIAN 

DATA MACHINES, Irvine, Calif. 
FOR DATA CIRCLE 236 ON READER CARD 

Disc Storage 
A full 30 megabytes of storage for 
Data General Nova, Eclipse and "simi­
lar" machines manufactured by Digital 
Computer Controls and Keronix is of­
fered by this manufacturer for just 
under $10K, which seems like a price 
breakthrough. The random access time 
is 55 msec; data is recorded at 2200 bpi 
on 203 tracks, with a transfer rate of 
312 kilobytes/ second. Storage media 
are 2316-type disc packs. A single cir­
cuit board controller is a fully em­
bedded element in the host cpu and 
requires no external interface units. It 
cables up directly with up to four disc 

Get 
• 

drives. Delivery is 60 days. DATUM, 

INC., Anaheim, Calif. 
FOR DATA CIRCLE 237 ON READER CARD :If: 

A robot regretted the way 
he was unfit for amorous play, 

and sighed, "It is true 
that I have an I.Q., 

but I don't have a bit of S.A." 
-Gloria Maxson 

:oiO 
maxim m 

are as destructive to computer 
systems as heat and cold. 

performance from 
magnetic heads 
It's no accident that mag­
netic transport and media 
manufacturers strongly 
recommend cleaning of 
magnetic heads. They know 
that regular maintenance is 
critical to prevent signal 
dropouts, wasted com­
puter-time and needless 
damage to magnetic 
heads, discs and tapes. 

you need. And every prod­
uct is designed and tested 
to meet the demand ing 
needs of the data process­
ing environment. 

There is one system which oversees all of these 
factors and has multiple other protective 
applications ... all at a reasonable cost, 
and it is available TODAY. 
Isn't your computer system worth a phone call? 
Certainly your peace of mind is. 

Call 504-522-0541. 

RO-TBmp COmROLB, inC. 
203 Carondelet St., Suite 817, New Orleans, LA 70130 

CIRCLE 88 ON READER CARD 
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The Kybe Kleen product. 
line provides a safe, easy 
and effective way of main­
taining your equipment for 
less than 25¢ a cleaning. 
It includes everything 

From Kybe-the company 
tape and disc manufactur­
ers turn to for their own 
quality control cleaning 
systems. They know Kybe 
Kleen is the best you can buy. 

1~IVel~¥'~~," ~ Tel. (617) 899{)()12; Telex 94-{)179 
: SalesOHlces 

Basion - (617) 899-00 1 2 
Ch,cago- (312) 658-7391 
HOl.Jston-(713~524-3111 
Los Angeles- 213)980-8365 
NewYork-(21 )594-9273 
WaSh, 0 C - (703) 527-2292 

CIRCLE 90 ON READER CARD 
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If you punch cards, 
read cards 

or do anything else with cards, 
we want to talk to you . 

We want to talk to you about the Tab 501 Data Entry 
Microprocessor. 

About the unique versatility and operating capabili­
ties resulting from its built-in microprocessor, RS-232C 
interface and unmatched performance characteristics: 

• Minicomputer card input or output. 
• Data transmission via modem or cable for terminal 

appl ications. 
• Interfacing to virtually any type of data entry or 

processing system. 
• On-line or off-line versatility. 
• Reading, punching, printing, verifying and interpret­

ing capabilities. 
• Attractive purchase or lease plans. 

. 1 

We want to tell you about our standard features. 

• Constants from memory-up to 220 columns. 
• Up to 28 program levels with automatic sequencing. 
• Instant verification. 
• Completely automatic error correction. 
• High speed character duplication. 
• Exceptionally quiet. 
• Unparalleled operator acceptance of over 2,000 

installed units. 
• Easy to learn-easy to operate. 

Let's talk about "specials~' We want your specials. 
Special applications. Special operating characteristics. 
Special interfaces. Special keyboard requirements. 
Because the Tab 501 Data Entry Microprocessor has 
this unique flexibility, we can give you what you want 
-easily and inexpensively. It's worth talking about. 

•••••••••••••••••••••••••••••••••••• 
• Gentlemen: Let's talk. Let's talk: • 

• Name 0 Interfaces. 0 Special requirements. • 

II Company 0 Terminal applications. 0 Send more information. !II 
• Address T.A. ~ 2690 Hanover Street • 
• City State Zip__ . .. --=- Palo Alto, California 94304 

• Telephone PRODUCTS CO • 

•••••••••••••••••••••••••••••••••••• 
CIRCLE 63 ON READER CARD 





COM perspectives from Kodak: 

Understanding 
the economic impact of 

a Kodak COM installation. 

The most cost-effective approach to 
COM is a lot easier to find now because 
of a Kodak service called PRINTCOM. 
It lets Kodak actually premeasure the 
savings you can expect, using your own 
cost figures, when you put a Kodak 
KOM-80 microfilmer 
toworkinyourEDP 
environment. 

During PRINTCOM analysis, we input 
as many as 300 of your cost variables into 
aPRINTCOM'terminal and get back 
a detailed financial analysis of your 
immediate savings and of your long­
term savings potential. 

You will find this information 
invaluable, particularly in light of the 
emphasis being placed on return on 
investment. 

Beyond PRINTCOM, Kodak is putting 
a great deal of effort into COM research. 
Some of this effort and investment has 
already paid off in technological im­
provements and versatile software pro-

grams Kodak can provide to its users. 
A case in point is our new INFO-LINK I 

software package. It does away with the 
need for new application programs 
each time a microfiche job goes 'live: 
It's just one more way Kodak can help 
you maximize your savings in the EDP 
environment. 

The closer you are to COM, the sooner 
you should check with us. For an informa­
tive view of microfilm and the computer, 
write today Eastman 
Kodak Company, 
Business Systems Markets I~ 
Division, Dept. DP 6670, I I • 

Rochester, N.Y. 14650. 

Kodak KOM -80 microfilmer. 

January, 1976 

For top throughput speed 
with high reliability. 
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software & services 
Updates· 

A survey of what is being 
accomplished through the use of 
structured programming techniques 
is being compiled by Infotech, 
one of England's largest software 
concerns. Any firm contributing 
to the survey will receive a copy 
of the results in exchange. All 
evolving programming practices, 
including chief programmer teams, 
structured walkthroughs, improved 
coding and organization techniques 
under what IBM terms Improved Pro­
gramming Techniques (IPT) will be 
covered. U.S. readers can send 
their materials to Datamation, 
1801 S. La Cienega Blvd., Los 
Angeles, Calif. 90035 ATTN: 
Software Editor 

Scientific Time Sharing Corp. , 
Bethesda, Md., which calls itself 
the world leader in APL services, 
announces that it plans to offer 
APL application packages for the 
IBM 5100. Since the 5100 can be 
used as a terminal, it can access 
STSC's APL*PLUS system in more 
than 80 cities, which includes 
application programs for shared 
data base and network usage. 

An opinion often voiced in the 
computer industry is that there is 
no need for any new programming 
languages and that there are too 
many already. It is therefore 
interesting to read the analyses 
of Intermetrics, Inc., Cambridge, 
Mass., to see why it rejected 
such common languages asPL/l, 
FORTRAN, ALGOL 60, and lesser ones 
such as JOVIAL, CLASP, SPL, and 
MAC for use aboard the space 
shuttle to be launched later 
this decade. Using code relia­
bility as a major criterion, PL/l, 
FORTRAN, CLASP, JOVIAL, and SPL 
were dropped from consideration. 
The elimination of PL/l was also 
prompted by the task of paring the 
language down to a desirable sub~ 
set, while FORTRAN Buffered be­
cause of its disregard for 
structured programming techniques. 
ALGOL's lack of character and bit 
string manipulation, its relative­
ly inefficient subroutine linkages 
and absence of any real-time con­
siderations were responsible for 
its rejection. In the end, the 
language .chosen was a new one, 
HAL/S(see October 1975, p. 154), 
said to be a highly reliable lang­
uage made up fr9m the best 
features of the original eight 
candidates. The name HAL/S was 
not taken from the movie "2001: 
A Space Odyssey". 
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Software Exchange 
The Computer Software Exchange is a 
service recently set up to help buyer 
and developer of software packages 
find each other. For developers, the 
service provides facilities for wide dis­
tribution of packages together with a 
catalog of available products, and even 
help in pricing the new package. For 
potential users, the exchange tries to 
represent high quality products by in­
sisting that they be bug-free and well 
documented. To help with documenta­
tion requirements, a proprietary input 
documentation package is applied to 
incoming programs that generates a 
software abstract, system narrative, 
system flow diagram, program flow 
diagram, installation requirements, and 
operational instructions. Perhaps the 
only barrier to the service (from a 
developer's point of view) is the insis­
tence that machine readable source 
code be supplied. A $25 registration 
fee is required for each item listed with 
the exchange, refundable when the first 

software 
spotlight 
CDC Software Aids 
The Control Data 6000 series and the 
7600 model don't usually draw the at­
tention of software developers, pri­
marily because the market (compared 
to IBM equipment) is relatively small, 
and this large class of user is known to 
be resourceful in developing its own 
software. But this vendor thinks it can 
help CDC users and is offering two 
software packages and an interesting 
service called the Program Optimiza­
tion Service. 

The optimization service is oriented 
specifically towards FORTRAN pro­
grams, and essentially consists of ef­
forts to redefine andlor recode algo­
rithms to produce the same output 
with substantially reduced cpu times. 
Equations and closed subroutines run­
ning less than two pages of listings are 
evaluated to see whether the service 
would be cost effective at no charge. 
For longer programs there is a $50 
evaluation charge which is credited 
against the fee for the service. In all 
cases the fee is guaranteed to be less 
than the cpu cost savings realized. The 
vendor gives as an example an optical 
modulation transfer function that was 
reduced from 225 cpu seconds to 21. 
FOR DATA CIRCLE 215 ON READER CARD 

copy of the software is sold through 
the service. Developers can choose 
from a variety of fee schedules up· to 
and including free trial periods. Poten­
tial buyers must send $5 for the cur­
rent software catalog. Entries are listed 
in all types of software: system (in­
cluding data base systems), scientific, 
and commercia1. THE COMPUTER 

SOFTWARE EXCHANGE, San Francisco, 
Calif. 
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DOS Partition Balancing 
Better machine utilization for IBM DOS 

and Dos/vs users is the function of 
EQULPRTY. The package continually 
monitors programs during execution 
and allocates higher priorities to 1/0 

bound programs. By dynamically 
modifying priorities, overall through­
put improvements of up to 30% can 
be realized, say the developers. There is 
a small amount of overhead involved 
in EQULPRTY'S performance, approxi­
mately five minutes in a 24 hour day. 

CURVFIT is a general curve fitting util­
ity offered users of the same machines. 
The routine is FORTRAN callable and 
allows unpacked matrices, solving M 
equations in N unknowns where M is 
greater than N. One equation at a time 
is accepted for building the matrix, ~nd 
a least squares solution is performed 
when all rows have been processed. 
Iterative use of CURVFIT allows solu­
tion of non-linear systems through the 
use of partial differential equations and 
evaluation of the functional difference 
at each step. The package's basic price 
is $3K. A large-matrix version, for ex­
tended core storage or disc residence, 
in which the user need not be con­
cerned with the direct manipulation of 
intermediate storage is priced at $4K. 
FOR DATA CIRCLE 216 ON READER CARD 

SIMEQ is a simultaneous equation 
solver in which the Cauchy-lordan 
row reduction technique has been em­
ployed in an algorithm designed espe­
cially for the CDC 6600. SIMEQ does not 
require extra buffers to allow process­
ing of unpacked matrices. Entry point 
name and arguments can be modified 
to be compatible with existing pro­
grams. "Worst case" performance of 
SIMEQ credits the package with solving 
systems of 20 equations in less than 10 
msec, according to the developers. The 
FORTRAN callable routine is priced at 
$1,425. CYBER ASSOCIATES INC., Pitts­
burgh, Pa. 
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The liS DB/DC qUERY lANGUAGE 

ASI/INOUIRY is an IMS DB/DC query language that operates completely as an interactive Message Processing Program. The 
design of ASI/INOUIRY is such that the structure of the data base is transparent to the user. Moreover, one need not have 
familiarity with D L/1 segment logic or the complexities of multi-pathing. Extremely rapid response time is assured. 

MAJOR HIGHLIGHTS 

o End-user oriented 
-Easy-to-use language 
-Requires no knowledge of IMS 
-Comprehensive diagnostic messages 

o Rapid response time for even the most complex queries 

o Dynamic priority scheduling to maximize system performance 

o Availability of default as well as user-defined screen formatting 

ASI/I NOU I RY has been fully operational for over six months, and is currently installed in multiple sites here and in Europe. 

In summary, ASI/INOUIRY represents the state-of-the-art product in an IMS DB/DC environment. It is the only system com­
bining an easy to use language, complete user flexibility, and rapid response time in a single package. If you want to start 
answering "What if ..... " immediately, call or write today for further information. 

The Software Manufacturer 

January, 1976· 

Appl ications Software, Inc. 
Corporate Offices 
21515 Hawthorne Boulevard 
Torrance, California 90503 
(213) 542-4381 
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Installation involves the cataloging 
of three programs and takes about 15 
minutes. Operators can change the 
partitions to be balanced by respond­
ing with one character on the system 
console. EQULPRTY is priced at $1,995. 
A one month trial is available for $100 
which is applicable to the purchase 
price. LABYRINTH SYSTEMS LTD., New 
York, N.Y. 
FOR DATA CIRCLE 219 ON READER CAR:D 

5/3 Disc Eliminator 
This systems house has taken advan­
tage of an IBM design peculiarity that 
requires users of the "big" 5445 disc 
drive to also rent a smaller 5444 drive. 
ELIMN8 "eliminates" this requirement, 
however. The package resides on the 
5445 drive, is said to be easy to install, 
and requires no OCL changes. ELIMN8 
has four basic functions: it copies a 
5444 pack to Dl; removes a 5444 pack 
from D 1; copies a 5444 pack to a 5445 
file; and copies a 5445 file to a 5444 
pack. ELIMN8 rents for $99/month 
compared to the $300/ month rental 
IBM gets for the 5444. The first three 
months rental can be applied to the full 

purchase price of $2K. INFORMATICS 
INC., GRoup/3 DIY., Woodland Hills, 
Calif. 
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Data Base Management 
DMS-170 is described as an integrated 
family of new and existing CDC soft­
ware products which has been modi­
fied and enhanced into a modular 
structure that gives users a host of 
options in implementing data bases. 
Two of the four components; the Data 
Description Language and Query Up­
date modules are updates, while the 
Cyber Record Manager is a part of the 
SCOPE 3.4 operating system, and the 
Cyber Database Control System is a 
new product. All the modules will soon 
be available under CDC'S Network Op-

. erating System (NOS) and NOS/ BE 
(Batch Environment) by early 1976. 

Perhaps the nicest feature of CDC'S 
new data base management emphasis is 
that it allows users to move gradually 
to a data base environment while con­
tinuing to run existing applications 
alone or in parallel with converted ap­
plications. Another major feature is 
the use of multiple indexing techniques 
for creating relationships between data 
records for integration of desired in­
formation. This method of data struc­
turing is said to incorporate some of 
the concepts of relational data bases. 

Since data bases are maintained sepa­
rately from programs, converted pro­
grams can access the same files as un­
converted programs. The new module, 
Database Control System, monitors 
and controls access to the data base, 
provides independence of data from 
the COBOL programs that access or 
manipulate it, performs data valida­
tion, encode/ decode, derived items, 
logging, and provides data base utilities 
for restart/ recovery. The modules are 
separately priced. The Data Descrip­
tion Language is $150/ month; the 
Query Update module is $500/month; 
and the Database Control system is 
$1 K/ month. Paid-up licenses are 
priced at $5,510, $18,110, and 
$36,500, respectively. CONTROL DATA 
CORP., Minneapolis, Minn. 
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Report Generators 
Three report generator packages are 
offered IBM 360 and 370 users and 
users oUhe Honeywell 6000 series line. 
Called "High-IQ," "Average-IQ," and 
"Low-IQ," the two lower packages are 
upward compatible. "High-IQ" fea­
tures matrix reporting capability, table 
lookup capability, multi-file input pro­
cessing, Occurs Clause (repeating in­
tra-record segment) capability, and 
file outputting. "Average-IQ" has all 
the power of "High-IQ" except for the 

The IDMS user's group keeps you 
right at the leading edge. It's database 
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state-of-the-art plus a step beyond. 
Customers who've attended user's group meetings for other types of software packages tell us 
there's something different and refreshing about an IOMS meeting. 

"You people actually want to listen," they tell us. 
And do we listen! Because through listening we've made IOMS the most advanced system 

in the industry. As far back as 1971, when IOMS was first conceived, it was done in compli­
ance with the recommendations of a user-oriented group- the COOASYL committee. 

And the many subsequent enhancements to IOMS have come from our attention 
to users' growing needs, many brought forth by the IOMS Technical Advisory 

Committee, which is made up entirely of users. 
This atmosphere creates an exchange of ideas which, when 

implemented by the Cullinane technical staff, does in fact 
keep our users a step beyond the database state-of-the-art. 

With a new 4.0 release soon to be announced, the next 
user's meeting will be exciting. Hope you'll be there! 

• 
Cullinane 
COrpOratIon 

Wellesley Office Park, 20 William St., 

Wellesley, Mass. 02181, (617) 237-6601 
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Your real tilDe solt~are 
is no place lor 

INSECTUS·PROGRAMMA. 
Insectus Programma, more commonly referred to 

as software bugs, can cost you money. These pests 
eat away at your profits and productivity by causing 
program development delays and costly system 
down-time. Not to mention the inconvenience. 

The only known cure for Insectus Programma is 
time. Over a period of years, virtually all bugs can be 
removed from a software system; but how can you 
afford to wait that long? 

When we designed the new SEL 32 minicom­
puters, we included the most extensive, reliable line 
of software available ... software originally devel­
oped for the SYSTEMS 85/86 computers. 

What does that mean to you? Plenty! 
It means that you'll see big cost savings, through 

quicker application implementation and increased 
programmer efficiency. That's because our software 

• 
• is virtually bug-free, completely documented, and 

fully supported. It got that way through five tough 
years in the field in hundreds of applications. 

It means you don't have to worry about obsoles­
cence. That's because SYSTEMS 32 software has a 
true 32 bit heritage, flexible enough to meet your 
future needs. The nucleus of our flexibility is pro­
vided by our powerful, disc-based Real-Time Moni­
tor, a true multi'programming operating system. 

Whatever your needs, we have the solution, like 
the extended FORTRAN IV Compiler, Process 
Control Executive ... and a Terminal Support Sys­
tem that provides comprehensive services for 
multiple terminal users. 

If Insectus Programma is bugging you, put it on 
the endangered species list ... look into the 
SEL 32 Minis. 

ENGINEERING LABORATORIES 

----------~ T 
o CALL ME 

o SEND ME MORE INFO 

o I HAVE PRESENT NEED FOR SYSTEM 

_______ .. ZIP ____ _ 

I SYSTEMS Engineering Laboratories 

11
6901 West Sunrise Boulevard Fort Lauderdale, Florida 33313 n --------------­European Inquiries: 85 bis Avenue Albert ler 92 Rueil·Malmaison, France Tel 967·8317 
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matrix reporting, table lookup, and 
Occurs Clause capabilities. "Low-IQ" 
is your basic report generator. The 
packages are priced at $15K, $12K, 
and $9K, respectively. 

Extensive defaults permit non pro­
grammers to learn and use the system 
easily. Headings and columns are 
automatically set up, so users do not 
have to concern themselves with report 
layout and specific field locations. De­
tailor summary reports can be pro­
duced by all systems. The two higher­
priced systems can interface with a 
specific data base application running 
under IMS or TOTAL relatively easily, 
it's claimed. THE MANAGEMENT GROUP, 

INC., Waltham, Mass. 
FOR DATA CIRCLE 222 ON READER CARD 

Personnel Administration 
Nearly every company has recently 
been forced to collect, maintain and 
report employee related data through 
governmental legislation such as EEO 

and ERISA. This firm offers a system 
called PASS, Personnel Administration 
and Skills Search, that should keep the 
Feds at bay if your firm has never had 

to do this type of record keeping be­
fore. PASS is offered both as a service 
and as a complete package for sale. 
The system reports (either auto­
matically or on demand) various items 
including personnel status and history 
records of each employee, salary re­
view notices, employee benefits, EEO, 

absentee accounting, budgeting re­
ports, wage analysis reports, staffing 
control, and others. A report writer 
makes it possible to access the data 
base whenever special information is 
needed. Representative costs on an 
average monthly cost basis range be­
tween $300 for a small (200 em­
ployee) firm, up to $10,2001 month for 
a 20,000 employee company. At that 
rate it would probably behoove the 
user to purchase the system for $22K. 
PASS runs on IBM 370 equipment. CUR­

TISS-WRIGHT CORP., Wood-Ridge, N.J. 
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Text Editing 
The Management Information and 
Text Systems 1 (MITS 1) package ex­
pands the text editing and source data 
manipulation capabilities of IBM'S ATS 

(Administrative Terminal System) and 
related ATMS systems to include over­
view capabilities. On-line sorting and 
formatting capabilities are featured, as 
well as user-definable commands de­
signed to automate cumbersome com-

mand sequences and simplify the job 
of the terminal operator. On-line ac­
counting information is also generated 
to allow users to more effectively con­
trol the text processing function. The 
package interfaces directly with OS, 

vs 1, or vs2 operating systems, elimi­
nating the need for a communications 
interface such as CICS. Command 
chaining is used instead of stepped se­
quential processing. Also included in 
MITS I is an RJE/RJO interface to HASP 

that doesn't require permanent alloca­
tion of tape drives. Other features in­
clude on-line debugging facilities; a 
roll-in switch routine to ease operator 
number reassignment; an extended roll­
out program that allows the operator 
to specify exactly which documents are 
to be rolled out; and a permanent stor­
age system that allows the operations 
manager to automatically delete doc­
uments not accessed since a specific 
date. The system will support 10,000 
users and 1,000 output queues, it's 
claimed. Typically a 30-terminal os 
version would require lOOK bytes of 
memory. The price is $50K including 
training and installation, or $1 KI 
month on a perpetual lease (not in­
cluding installation and training.) H & 

B COMPUTING INC., Fullerton, Calif. 
(Also available in Canada through 
ALPHATEXT LTD., Ottawa, Canada.) 
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PROGRAMMERS AND ANALYSTS Even Webster's 
KnolNs About 
GUEST 

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. 
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RSVP SERVICES, Dept. M 
Suite 700, One Cherry Hill Mall 
Cherry Hill, New Jersey 08034 
(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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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 prograrnming, systems, hardware sales, etc.) 
4. Quest is presently searcning for programmers and analysts (com­
mercial, scientific, systems software) for over 3,500 client companies in 
the U.S. Quest has openings in over 700 U.S. towns and cities. 5. 
Methodology - see Questsystem. 

QUESTSYSTEM (kwest sis'tem). n. 1. Discussing with an individual 
what he would like to be doing in light of what he has been doing. 2. 
Analyzing the realities of his objectives as they relate to the current job 
marketplace. 3. Contact1ng client companies and other Quest staff 
personnel to identify positions of possible interest. 4. Introducing the 
job candidate to his prospective employers by providing complete 
details to each about the other, ensuring the efficacious use of 
everyone's time. 5. Arranging interviews. 6. If employment offers are 
extended, Quest assists in evaluating the responsi.bilities, 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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They're both from Genesis One. 

January, 1976 

The rave notices are really pouring 
in for our new, super-performing, 
low-cost Display Terminal and 
high-speed Printer. 

From enthusiastic users as well as 
those tough-minded critics on the top 
trade publications. 

We call each unit, "The Plug." 
Because each one is 1000/0 

plug-to-plug compatible with IBM's 
3271/3272 Model 2 Control Units. 

The connection is totally direct. 
All you do is plug them in. 
The G77 Display Terminal is a fully 

interchangeable replacement for the 
IBM 3277 Model 2. 

The G-Series Printer is a fully 
interchangeable replacement for the 
IBM 3284, 3286 or 3288 (all Model 2). 

These remarkable GENESIS ONE® 
units, from the standpoint of price 
advantages and unique performance 
features, offer so much more than 
their IBM counterparts that you really 
owe it to yourself to see them de-

monstrated on your own system, 
in your own office. 

At the very least, you'll want to get 
the full details. 

Either way, just send 
in the coupon. 

1~.®~~!J5~t~p9n~ 
300 East 44th Street, Dept. Dll, New York, N.Y. 10017 
An MAl Company. 

o Send me your literature. 

o Phone me to set up a 
demonstration (Phone No) ________ _ 

Name ____________________________________ _ 

Title' ___________________________________ __ 

Company ________________________________ ___ 

Address ________________________________ _ 
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You'll Learn More at Number Four, 

INTERFACE '76 
Fourth Annual Presentation of the Original National 
Data Communications Conference and Exposition 

Here's the Committee ...... and here's the Program 
they've created ...... a three-day Program that will 
make INTERFACE '76 the most informative and com­
prehensive data communications conference you've 
ever attended. 

The INTERFACE '76 Program Committee, composed of 
these leading experts in the field of data communications, has 
formulated program policy and procedures, coordinated 
speaker selection, and structured session content. 

Ralph Berglund, Vice ~resident of 
Kranzley and Company 

900 1000 

Kevnote I I 
I OalaComm School" 1 Fundamental, '0' Managers 

The INTERFACE '76 Conference Program is three full days 
of 41 different fact-filled sessions, seminars, and panels with 
over 1 00 speakers designed to bring you the latest informa­
tion on every aspect of data communications. 

Product Workshops 

Keeping up to date with the latest product and systems 
development is almost a full-time job in itself. But in these infor­
mative sessions, leading experts will unravel the complexities 
of what's being offered in today's marketplace. You'll get a 

1200 200 

I Applications Banking. SecUritles.lnsurlnce 
MlnuflcluMg.andProce.slndustnea 

500 

I O.laComm School *2 Comm Se"'1C8allnlerfaces John Buckley, President of Tele­
communications Management 
Corporation 

JuS,~~r:r~~. ~~~~~t~n~~~~tSt:~,ng J _1 Network Imrn:I~:;~~~~~n~'~~~~~:~:r Selecllon 

~~~I--Ho-sts~F,-ont-En-d •. -.nd-M-tnlS-T-IO~.t.~~-•• ~.nd~co~mm-~-f~-.'.-I~-4-------+---~ltC-oUP-f.,-•. M~oo-.m-•• -nd-Mut-I'PI~.'.~"I~~T'.~ns-m"~llon~~-N'-C.S--~~ 
~r-~--~------~-------r---L--1-------+---~--r-----~~----~--~--~ Richard L. Deal, President of Rich­

ard L. Deal and Associates 
Donald Dittberner, President of 

Dittberner Associates, Inc. 
Dr. Dixon R. Doll, President of DMW 

Telecommunications Corp. 
Philip H. Dorn President of Darn 

Computer Consultants, Inc. 
Dr. Philip H. Enslow, Jr., Profes­

sor, Georgia Institute of Tech­
nology 

Phil Hirsch, Editor of DATA CHAN­
NELS 

Richard A. Kuehn, President of 
RAK Associates 

Robert A. Lively of Creamer, Trow­
bridge, Case and Basford, Inc. 

Einar Stefferud, President of Net­
work Management Associates 

Bernard Strassburg, Communica­
tions Consultant and Former 
Chairman. FCC Common Car­
rier Bureau 
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I I We·,& GOing to POint of Transaciion I 
1 Consullant"sCorner .1 1_ 

J EXHIBrTSOPEN 10 30·5 30 

DalaComm School"3 Comm Processors and Software .1 I DataComm School #4 TerminalS and Terminal Syslems 

Applications Utilities Government Law Enforcement 
Heatth Care and Education 

Applications Retailing ServlcelndusiTies 
TransportaTion Distribution, Computer Services (Repeat SeSSion) 

l Common Carrr~r Interconnect POliCy Update J 

EXHIBrTSOPEN 1000·500 

I ApphcaliOns Government, law Enforcement Health Care Education 
IAepeatSesslon) 

I Maintenance Managing with 
o.str.butedCompullng 

Networ" Management (Repeat SeSSion) I I ClIIrrlerS Are Olterlng Package Deals I 
.1 Flve·Year Planmng tor Data Comm J 

Keys to Privacy In DataComm Consultanl"sCorner I I 
I Data Entry Is SIIII In Transilion I I I 

EXHIBITS OPEN 1000-530 

thorough understanding of the role that specific products and 
services play in data communications along with advice on 
evaluation and selection. 

Methods Workshops 
In these updated sessions, you'll hear about the latest 

methods and procedures needed to plan, implement, and 
manage a data communications system. Emphasis will be on 
the latest networking approaches. 

Application Sessions 
You can select from a comprehensive schedule of industry 

application areas. Listen as experienced users and consult­
ants detail case history studies in specific application areas. 
You'll find out how to avoid expensive pitfalls ... how to oper­
ate productively and-stay within budgets and time constraints. 
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Bigger and Better Than Ever Before! 

Co-sponsored by DA.TA~R.TIaN® magazine 
MARCH 29-31, 1976 
MIAMI BEACH CONVENTION CENTER 
MIAMI BEACH, FLORIDA 

Highlight Sessions 
Hear incisive, in-depth analyses of the provocative issues 

of the day. Well-il1formed panel members discuss the pros and 
cons of issues that are likely to affect everyone working in 
today's data communications environment. 

DataComm School 
This conference-pleaser from INTERFACE '75 will be 

repeated at INTERFACE '76 - with additional material. It's 
designed especially for newcomers, experienced staffers 
who want a refresher course, and executives and managers 
from other areas who want an introduction and overview of 
data communications. 

Plus Exhibits Galore 
A great conference also means great exhibits. As in the 

past, INTERFACE will have a dazzling array of the latest pro­
ducts and services from the industry's leading suppliers. You'll 
have a once-a-year opportunity, in one place, to evaluate the 
hardware, software, and systems that make things happen in 
data communications - all on display for INTERFACE '76 
attendees. 

INTERFACE '76 Industry Editors Advisory Board: 
Ken Bourne, COMMUNICATIONS NEWS 
John Kirkley, DATAMATION 
Arnold Keller,lNFOSYSTEMS 
Robert M. Patterson, MINICOMPUTER NEWS 
Alan Kaplan, MODERN DATA 
Michael Sadofsky, TELECOMMUNICATIONS 
Ray H. Smith, TELEPHONE ENGINEER AND MANAGEMENT 
Leo Anderson, TELEPHONY 

Register For INTERFACE '76 Today 
Simply complete the Conference Registration and 
Hotel Reservation Form, using a separate form for 
each member of your organization. (Make additional 
forms on your office copying machine or type the 
required information on your letterhead.) 

CONFERENCE REGISTRATION 
Note the special Team Rate savings when you register 3 or 
more persons who are all from the SAME LOCATION of your 
organization. 

REGISTRATION FEE 3 Full Days Single Days, Each 
1 st and 2nd attendees, each $95 $50 

3rd and more attendees, each $50 $25 

Mail Form to: 
INTERFACE '76 
1 60 Speen Street 
Framingham, Mass. 01701 

Register Me Now for INTERFACE '76: 

HOTEL RESERVATIONS 
Write your 1 st, 2nd and 3rd hotel choices on coupon. 
Note the especiaIlY'arranged, low conference hotel 
rate. Confirmations will be made directly by the hotels. 

KEY HOTEL SINGLE DOUBLE SUITES 

1 Eden Roc $38·46 $38·46 -
2 Carillon 33·45 33·45 $76·81 

3 Deauville 33·45 33·45 64·205 

4 Fontainebleau' 35·47 35·47 ---

~ Konover (formerly Hyatt) 37·45 37·45 107·120 ---
f-? Montmartre 33·39 33·39 68·107 

--

7 Seville 33 35 70·75 

* Available only for nights of March 28,29,30 

Call TOLL-FREE 
(800) 225-4620 
Within Mass. 
Call Collect (617) 879-4502 

NAME _____________________________________________________ TITLE ______________ _ 

ORGANIZATION _____________________________________________________ _ 

ADDRESS ______________________________________________________________ _ 
My check payable to 

DataComm Interface Inc. 

CITY _______________________________________ ,STATE ZIP ______ _ 

TELEPHONE ( _____ ) ________________________________________________ ___ 

1 st CHOICE _______________ 2nd CHOICE 3rd CHOICE ______________ _ 

D SINGLE D DOUBLE D SUITE 

ARRIVAL: Date Time DEPARTURE: Date Time 
NOTE: Please make duplicate copies of this card for additional members of your organization wishing to register. 
In event of cancellation. registration fee will be refunded if notice is received priorto March 1. 1976.11 received after March 1,1976, fee will be applied 
toward registration for INTERFACE '77 
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in the amount of ____ _ 

is enclosed. 

D Please bill me. 

D Please send 
additional information. 
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new sound controller 
(for Line Printers, Teletypewriters) 

Gates introduces new walnut grain 
sound controllers for most noisy 
LINE PRINTERS and other noisy 
terminals. Acoustically effective, 
functional, and we have 250 
models. For information write us or 
call toll free 1-800-358-8265, or call: 

S.F. 391-6948 
L.A. 626-3320 
Wash., D.C. 52]-1115 
Chicago 498-1898 

N.Y.C. 682-5844 
Boston 426-7777 
Detroit 885-1900 
or call 1-800-358-8265 

GfStrES ~ 
P.O. Box 1406 
Santa Rosa 
California 95403 

Centronics shown 
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Exceptional Opportunities in 

SY'STEMS 
We are a large 700 bed teaching hospital with an active and growing Computer 
Systems Division. This division has both immediate and long term expansion goals 
encompassing the immediate development of a new major system and a total systems 
planning effort within administrative and medical areas. 

The following opportunities offer excellent salaries and benefit packages along 
with the unique opportunity to innovate and grow with us. 

SENIOR SYSTEMS ANALYST 
You will have the major responsibility for defining, developing and implementing large 
systems for a variety of users. To develop these systems you will manage a staff of 
systems analysts and programmers. 

Requirements are 5 years of quality data processing experience with a thorough 
knowledge of project planning, systems analysis and COBOL. Financial systems experi­
ence and a proven ability to perform as a project manager is also required. You .must 
possess the ability to communicate effectively with management personnel. For this 
position a college degree in a profes~ional area is required. 

Experience with on-line systems, mini-computers or health care industry is desirable. 
SYSTEMS ANALYSTS 

Your responsibilities in this important growth position include defining, designing and 
implementing new systems. In accomplishing these functions, you will report to and 
work closely with the senior systems analyst. 

Requirements are 3 years of systems analysis and programming experience with a 
thorough knowledge of financial systems and COBOL For this position a college 
degree is desirable. Experience in on-line systems, mini-computers or health care 
industry is also desirable. 
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Send resumes including salary history to: Personnel Division 

001 LUTHERAN 
GENERAL 
HOSPITAL 

1775 Dempster St., Park Ridge, Illinois 60068 
An Equal Opportunity Employer M/F 
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Technical 
Publishing Company 

Arthur L. Rice, Jr., Chairman of the Board 
James B. Tafel, President 
Gardner F. Landon, Exec. Vice President 
Calverd F. Jacobson, Financial Vice President 

and Treasurer 
Thomas A. Reynolds, Jr., Secretary 
M. Jay Turner, J.r., Director of Circulation 
Paul C. Jarvis, Director of Information Services 

Advertising Offices 

E~stern District Managers 
A. Treat Walker, 
Warren A. Tibbetts: Greenwich, Ct. 06830 

35 Mason St. (203) 661-5400 

New England District Manager & Vice Presid.,nf 
Warren A. TlbbeHs: Manchester, N.H. 03104 -

112 W. Haven Rd. 
(603) 625-9498 

Midwest District Manager 
John M. Gleason: Chicago, III. 60606 

205 W. Wacker Drive 
(312) 346-1026 

Weriern Manager and Senior Vice President 
Hamilton S. Styron: Los Angeles, Calif. 90035 

1801 S. La Cienega Blvd. 
(213) 559-5111 

District Manager 
Alan Bolt', Jr.: Los Angeles, Calif. 90035 

1801 S. La Cienega Blvd. 
(213) 559·5111 

Western Diririct Manager 
James E. Filiatrault: Mountain View, CA 94043 

2680 Bayshore Frontage Rd. 
Suite 101 
(415) 965-8222 

U.K., Scandinavia, Benelux 
In.tergroup Communications, Inc. 
Wallace K. Ponder, European Director 
Paul D. Dimmock, Regional Manager 
31 Lyncroft Avenue 
P,inner, Middx. HA5 lJU 
England 
Tel: (01) 868 9289 
Cables: PACOM, Pinner 

Germany, Austria, Eastern Europe 
Fritz Taeuber 
Solteauer Strasse 85 
D·340 lueneburg 
Germany 
Tel: (041 31) 43 849 

France, Switzerland, Italy, SpaiD 
Gerard Lasfargues 
32 rue Desbordes Valmore. 
75016 Paris 
France 
Tel: (1) 2889022 

Japan 
Shigeru Kobayashi 
Japan Advertising Communications, Inc. 
New Ginza Building 
3-13 Ginza 7·chome 
Chuo.ku, Tokyo 104, Japan 
Tel. (03) 571-8748 

Other 

Plant Engineering 

Power Engineering 

Research/ Development 

Magazines 

Pollution Engineering 

Purchasing World 

Consulting Engineer 

Beat the Big On •••• 
Heart Attack 

Give HeQrt Fund cD 
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Today tile world is marclling 
to a different dram. 

The Zela 3600 ... 
no druJII ploller is lasler, 
Dlore accurale, more versalile. 

Once, large plotters meant CalComp. No longer. 

Today, more and more people with big plotting needs 
are coming to the Zeta 3600-where they get up to 4,000 
steps per second off-line, 3,000 on-line. That means 
speed up to 14.14 ips with an accuracy that's truly 
astounding. The 3600's four pens each plot an area 
34 inches by 120 feet. Increment size is 0.0025 
inches. What's more, the cost is far less 
than CalComp's big drum. 

For remote users, our remarkable 
3640 version plots 3,240 steps per 
second. All that's needed is a 30 
or 120 cps telephone hookup to a 
central computer. 

Standard Incremental plot-
ting routines, using a 6-bit 
output command, generate 
the plots - creating length 
vectors in ±X, ±Y, Pen Up, 
and Pen Down movements. 

Modular IC construction 
keeps seldom called for main­
tenance quick and easy. Write 
us today for free lit. Better 
yet, march to your phone. 
Zeta Research, 1043 Stuart 
Street, Lafayette, 
CA 94549. 
(415) 284-5200. 
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Introducing 
the New Age of Achievement in 

In-house Data Processing Training 
CONCEPT 

Is Concept 80 an idea or 
an ideal? 

Concept 80 is both. Certainly 
many new ideas, many innova­
tions have been incorporated by 
Advanced Systems into Concept 
80. But Concept 80 is more than 
the greatness of any single idea. 

It is, instead, an ideal to which 
Advanced Systems has committed 
its energies and its innovations. 
That ideal is Achievement. 

Concept 80 will continually 
demonstrate that Advanced 
Systems is the leader in video­
assisted instruction. That 
Advanced Systems is a dynamic, 
ever-improving organization 
dedicated to a philosophy of 
achievement. Yours and ours. 

Here are some of the Concept 
80 innovations that are achieving 
for companies like yours right 
now ... 

New Technological 
Advances in Video 
Production. 

Now made possible through 
the finest broadcast-quality 
videotape hardware: a two-inch 
videotape recording and editing 
system; and the most advanced 
reproduction system to produce 
cassettes under the best quality 
controls in the industry. 

New In-house Computer 
Assisted Instruction . • 

Computer assisted instruction 
provides the student with a con­
stant, immediate feedback on 

January, 1976 

quizzes. It creates an overt, per­
sonal involvement with the 
course material. And, it's all 
accomplished in-house through 
your present equipment in most 
instances. In addition, we offer a 
computerized curriculum service 
for every student in your training 
program. 

New Course Development 
in All Major Fields. 

This coming year will see the 
release of 140 new videotapes for 
new courses in data processing, 
management development, 
marketing training, and manufac­
turing. Our aim is to continue our 
leadership in course content; 
communication of that content; 
customization of curriculum to 
customer organizations; and 
finally, to provide programs for 
on-the-job training throughout 
the career of each deserving 
person. 

New Language Programs 
and Course Translations. 

Currently some 200 courses 
have been translated into 
Spanish, 120 into German, and 12 
into French. New Linguaphone 
Language Programs are already 
proving their value with market­
ing and administrative people in 
many multi-national companies. 

New Concept 80 
Revolving Library. 

More flexible, more economical 
than any other library tape pro-
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gram. The new Concept 80 
library will contain everything 
available from Advanced Systems 
-including all future courses. 

New Computer Technology 
Video Update Series. 

Concept 80's commitment to 
achievement dictates that state­
of-the-art technology must be a 
major consideration in develop­
ing a total program such as this. 
In our new Computer Technology 
Video Update Series, we will 
offer a succession of reports 
presenting the latest develop­
ments in computer technology. 
Upcoming subjects include 
Systems Network Architecture/ 
SDLC, and fine-tuning VS for 
efficiency. 

New Toll-Free Customer 
Number. 

A single source for service and 
information. Feel free to call 
toll-free: (800) 323-0377. 

Over every great idea is 
the ideal to which it 
aspires. 

Advanced Systems, Incorporated 
and its VAl subsidiaries 
1601 Tonne Road 
Elk Grove Village, Illinois 60007 
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Congratulations: you didn't have 
a computer fire again last year. 

You're one of the 
lucky ones. 

Unfortunately too 
many companies last year 
did suffer major business 
interruptions due to fires 
in or near their computer 
rooms. 

What's even more 
unfortunate is the fact that 
a lot of the damage, 
clean-up and downtime 
could have been avoided. 

Days of Downtime vs. 
a Few Seconds of Halon 

These companies could have 
been protected by a high speed 
Fenwal Halon Fire Suppression 
System. 

The system that snuffs out fires 
dry. Just seconds after they start. 

And lets you get right back to 
work. No wet mess to clean up. 

With some systems you've got 
to evacuate 
a room 
before the 
extinguish­
ingagent 
can go to 
work. 

But 
because 
Halon 1301 
is harmless 
to people, it 

can start snuffing out the flames 
immediately. Which gives you the 
fastest jump on the fire. 

With ordi- FE nary systems 
there's usually 
at least 48 

hours of clean-up before 
your computer can go 
back on line. 

With a Fenwal sys­
tem there's virtually no 
clean-up, no shorted-out 
wires. No electrical shock 
hazards. No damage to 
tapes or records. 

Fenwal's unique, 
modular system permits 
rapid agent discharge and 
easy extension of existing 
systems. 

Why Push Your Luck? 
The consequences of a computer fire 
are a lot more devastating than you 
might think. Despite all the precau­
tions you take. 

At Fenwal we've got docu­
mented proof that our Halon Fire 
Suppression Systems are the solu­
tion to the damage 
and downtime of 
computer room 
fires. 

It's proof you 
can see for yourself. 
In a film called 
"The Fire aters " . 

We think it will 
convince you that 
you need more than luck to keep 
your computer in business. 

To arrange a viewing, call us at 
(617) 881-2000. Or write to Fenwal 
Incorporated, Ashland, MA 0172l. 
A Division of Walter Kidde & Co., Inc. 
OUf local, service-oriented distributors 

L 
are listed in the 
yellow pages 
under "Fire 
Protection" . 

Nobody in the world has more experience in fire and explosion suppression systems. FM Approved - UL Listed 
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1\ IDttlantiiun 
All FDM's Are 
Not Created 

Equal ... 

Ours are endowed with certain inalien­
able differences - mnong these are lower 
cost, higher reliability, and quality 
modular construction for easier, faster 
installation and reduced main tenance. 
HARRIS CORPORATION, RF COM­
MUNICA TIONS DIVISION, has Inanu­
factured Frequency Division MUltiplex 
Systems and Sub-Sets for 30 years. \Ve 
provide data rates from 50 to 1200 
Baud interfacing with EIA, High and 
Low Level TTY. Applications include 
Data Transmission, Data Plus Data, and 
Speech Plus Data. Declare your inde­
pendence - Call Us Today. 

When in the course 
of human events it 
becomes necessary to 
purchase - FDM - A 
wise man looks to 
Harris. 

m HARRIS 
COMMUNICATIONS AND 
INFORMATION HANDLING 

Get the full story ... 
Call: Harris Corporation R F Communications Division 

P.O. Box 160 
Melbourne, Florida 32901 
305·727·6700 Formerly Northern Radio 

MAJOR MANUFACTURER OF LINE CONDITIONING, 

DATACOMM TEST SYSTEMS, AND 

RADIO INTERFACE EQUIPMENT 
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WHAT IS YOUR TRUE WORTH? 

JOB OPPORTUNITIES 
BULLETIN 

Associates represents the nation's largest and most re­
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 Processind field is available free of charge and 
will be mailed to your home upon 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 objectives (professional/financial/geographic), 
CALL OR WRITE TODAY. A member of our staff of SYSTEMS & 
EDP SPECIALISTS will reach you by telephone to discuss your 
objectives 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." 
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Clinical Data Handling 
Manager 

Syntex Corporation seeks an innovative professional to 
head a new clinical data handling department within the 
Research Division. 

The successful candidate will be responsible for depart­
ment staffing, the selection of software and hardware 
for a data base management system and oversee system 
development and implementation. 

This individual will represent the department in clinical 
research data coordination with research project teams. 
Institute management, Biostatistics and Corporate 
Regulatory Affairs. Must provide on-going data 
handling services to user groups for data handling 
consultation, forms deSign, data entry and edit, file 
maintenance and standard report generation. 

In-depth experience should include five or more years in 
design and maintenance of data systems and extensive 
knowledge of the latest available and successfully 
operating software and hardware for clinical and 
research data handling. 

Proven professionals in the above areas with good 
management judgment and technical skills should 
forward their detailed resume, including salary history 
and requirements, in confidence, to Seldon Johnson, 
3401 Hillview Avenue, Palo Alto, California 94304. 
Syntex is an equal opportunity affirmative action 
employer male and female. 
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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 as well 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-including 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 2063, 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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designed 
over the functions 

during surgery. We~ve ul't;'OLt:::'u 

valves. We've made diagnostic r~agents 
to identify diseases. We've devised 
< disposable medical gloves. We've 

produced disposable dialysis products~ 
We've developed a whole spectrum of 

precision medical instruments. 

Right now, we're working on more. And 
we're looking for more new people to 
come and join our battle. People who 

think fighting disease is something worth 
doing. Maybe you're one of them. If you 
are, and if you have a talent in sales, or 

accounting, or engineering, or data 
processing to offer, call us. We're very 

interested. 

What you get in this life is one chance to 
do something that matters. And we're 

going to win the human race. That's all 
there is to it. 

Employment Department, 
(312)·948-2111 
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All the people who bought our DUMB 
TERMINAL (the ADM-3) because of its low 
$995* unit price didn't really expect a lot. 
But they hadn't coun(ed on the 32 switches. 
Switches that let you turn the DUMB. 
TERMINAL into a pretty clever animal. 

Take the 20 switches under the LSI 
name plate, for example. Among them, 
11 communication rate positive action switches 
that let you select bauds from 19200 to 75. Also an 
RS232 interface extension port switch. It allows you 
to connect the DUMB TERMINAL to all kinds of 
clever devices - to recorders, printers and smarter 
terminals. And switches for odd-even parity. Optional 
upper and lower case (the complete set of 128 
USASCII characters) - plus a lot more. 

Inside on the PC board, 12 more switches. 
More positive action types that instruct the DUMB 
TERMINAL how to behave. And for all those who 
bought the 24-line optional display, there's a switch 
to change over from the standard 12-line format. 
So instead of showing 960 standard characters 
in 12 rows, you have the option of displaying 1920 

The 32 Switches characters in 24 rows of 80 letters. And 
there are still more switches that make your 
terminal a cinch to operate. 

Now people aren't sure what turns 
them on: the low price, the 32 switches, or 
the DUMB TERMINALs standard features. 
Features like a full 12" diagonal screen. 

The 12 switches in the rear, 59 data entry keys, arranged like on a 
on the PC board. typewriter. Compatibility with all popular computers. 

Simple, quiet operation. An optional numeric key pad. 
And fast data throughput. All features that make this 
terminal a perfect video replacement for the old 
teletypewriter. 

The fact is, people keep finding more and more 
jobs for our DUMB TERMINAL. Because they can 
do anything within reason - with just a little switching 
and training. And that's why the DUMB TERMINAL 
really turns out to be a smart buy. Which may be the 
biggest switch of them all. 

@ 
For full information, write: Lear Siegler, Inc., IS ':.I 1· E.!. D./ Data Products, 714 N. Brookhurst St., 

The 20 switches under Anaheim, CA 92803; Tel. (714) 774-1010. 
the front name plate. ® 

DUMB TERMINAL. 
SMART BUY. 

: 
*u. S. domestic price 

THE ·995 DUMB 
TERMINAL CAN BE TRAINED 

TO DO PRACTICALLY 
ANYTHING. 
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\bu may have spent enough on timesharing 
to buy three timesharing computers. 

At one time, the only way many people 
could afford to use a computer was to go to 
a timesharing service. 

But that's no longer the case. Nowadays, 
a timesharing service can cost you a small 
fortune. 

Because you don't just pay for computer 
time. You also have to pay for connect time. 
Memory time. Disc time. Tape time. You 
even have to pay for back-up files any time 
you need them. 

By the time you finish paying off your 
timesharing bills, you may have ended up 
spending enough to buy one of our 
timesharing computers. (Believe it or not, 
there actually are those who have spent 
enough for three of our computers.) 

Small computers are costing a lot less 
than they used to. So our computers can 
cost as little as $6500. (For a single user 
system with 32K bytes of MOS memory, 
teletypewriter, our Stand-alone Operating 
System and Extended BASIC.) 

And they can cost as much as $87,405. 
(For a system that can handle 16 timesharing 
terminals concurrently and also do batch 
processing in the background. It has 128K 
bytes of core, a CRT, 10 megabyte disc, mag 
tape unit, card reader, printer, Extended 
BASIC, FORTRAN and our Mapped Real­
time Disc Operating System.) 

So, somewhere between those two 
extremes there has to be a system that does 
just what you're now doing, for a lot less than 
you're now paying your timesharing service. 

And when you buy a timesharing system 
from Data General, you get to use all the 
timesharing programs in the Data General 
program library. Including such favorites as 
the Stanford Business Library and Dartmouth 
Statistical Package. 

So, instead of sending money to your 
timesharing service, send us a request for 
more information. 

It won't cost you anything. 

Please send OAT 

D A Data General Sales Engineer. 
D Technical information on computational 

timesharing systems. 
D Information as to how people have 

switched from a timesharing service to a 
Data General system. 

NAME 

TITLE 

COMPANY 

ADDRESS CITY 

STATE ZIP PHONE 

DataGeneral 
f. Data General, Dept. K J, Route 9, Southboro, Mass. 0 J 772 (6 J 7) 485-9 J 00. Data General (Canada) Ltd., Ontario. 

Data General Europe, J 5 Rue Le Sueur, Paris 75 J J 6, France. Data General Australia, Melbourne (03) 82- J 36 J /Sydney (02) 908- J 366. 
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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 

What's Right About Computing? 
It is lots of fun to point out the sins, errors, and blunders 
that computer people have made over the years. But this 
approach has recently become too popular a sport, to the 
point where whole books are devoted to listing the horror 
stories of the things that computer people have done wrong. 
There must be a positive side. Considering that the total 
computing power of the United States is now about 50,000 
mips, * the sheer bulk suggests that we must be doing 
something right. The speed with which computers are being 
injected into our society implies that some group of people 
-a group with money and decision-making power-is 
pleased with computers and intends to have more of them. 

I submit that there is a fine list of things we can point to 
with pride. Every curve of activity still shows positive 
dynamic growth: speeds keep increasing; hardware costs 
keep falling; and new machines are installed at a furious 
rate. The only curve that goes in the wrong direction is the 
cost of software. 

But that's my first point. For the first time, we are putting 
our finger on things like the actual cost (per line) of 
software, and finding rational explanations for that negative 
growth rate (analyzed in the landmark article "The Myth­
ical Man-Month," by Fred Brooks, Dec. 1974, p. 44). We 
are beginning-just beginning-to analyze what computing 
is all about, where the inefficiencies lie, and what constitutes 
cost! effectiveness. These are signs that computjng as a 
discipline is getting its house in order. 

We have learned, I think, that a doubling of the internal 
cpu speed of a machine does not double the throughput, and 
that no amount of speed can mas.k improper program 
design. We are beginning to analyze and study systematical­
ly what the masters at computing have done intuitively all 
along, so that newcomers can be guided rapidly into the 
right way of thinking. Things like programming style and 
programmer efficiency are coming into the spotlight. It is no 
longer sufficient to ask "Does it work?"-we are starting to 
insist that it not only work, but keep working under in­
evitable change. It just may be that we are truly corning of 
age. Many of our outstanding blunders were committed 
long ago, when the industry was still groping in the dark; it 
isn't quite fair to hang ancient indictments on today's practi­
tioners. 

*That figure is a guess, and even if it's correct, its half life as a good statis­
tic is probably less than three months, so don't perpetuate it. That's one of 
the things wrong with our industry; we are short on metrics. 

January, 1976 

Personal preferences (such as the controversy over the 
relative merits of flowcharts vs. pseudocode as devices to 
facilitate coding) are yielding to acknowledgment of the 
broader question, which is that of intelligent program de­
sign. It seems to me that we are now making rapid progress 
by pinpointing where the true costs lie, and concentrating 
on how to improve the costliest areas. All the hoorah over 
structured programming (and the fuss is itself a sign of 
growing maturity) reduces, as Robert White of Informatics 
pointed out, to "Structured programming won't make good 
programmers out of klutzes, but it will help prevent good 
programmers from doing the klutzy things." 

We have also made it possible for the newcomers to build 
on an orderly, cohesive body of knowledge; they need not 
repeat the 20 years of fumbling that led today's old experts 
into becoming experts. Harlan Mills puts it this way: 

In any new area of human activity, it is difficult to 
foresee latent human capabilities. We have many exam­
ples of such capabilities: touch typing, speed writing, and 
70-year-old grandmothers who drive down our highways 
at 70 miles an hour. Back in 1900 it was possible to 
foresee cars going 70 miles an hour, but the drivers were 
imagined as daredevils rather than as grandmothers. The 
moral is that in any new human activity, one generation 
hardly scratches the surface of its capabilities. So it will 
be in programming as well. 

The next generation of programmers will be much 
more competent than the first one. They will have to be. 
Just as it was easier to get into college in the "good old 
days," it was also easier to get by as a programmer in the 
"good old days." For this new generation, a programmer 
will need to be capable of a level of precision and 
productivity never dreamed of in years gone by. * * 
To turn to something tangible, consider some instances in 

which the computer has changed the world for the better. 
The outstanding example is the area of computer-aided 
design. Take, for example, the design of electric motors. 
Less than 25 years ago, someone considering making a 
product that required an electric motor had two choices. He 
could design his product around a motor that was listed in a 
catalog, or he could call for a new motor design. In the 

"From the Foreword of Programming Proverbs by Henry F. Ledgard, Hay­
den Books, 1975. 
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the forum 
latter case, he would have a minimum lead time of nine 
months to a year just for that phase of the project, plus a 
whopping bill to pay for the design work which would have 
to be spread out over a great many items. There are many 
parameters that affect the design of an electric motor, such 
as: 

What size (horsepower) should it be? 
Will it be battery operated, or run from the power line, 

and if the latter, what voltage and frequency.? What will 
be its duty cycle? A motor for a swimming pool filter 
must tun under load Jor 12 hours a day or more. A 
refrigerator motor runs intermittently and starts under 
load. The motor for an electric pencil sharpener may run 
less than 15 seconds in a day. Except for clocks, few 
motors run continuously. 

What is its life expectancy? Should it be built to last 25 
years, or two years? 

What environment will it run in? Indoors, or outdoors? 
Buried in the handle of something? 

. . . and so on. A few experts could juggle these parameters 
(and their cost limitations) and come up with the design of 
a new motor, perhaps twice per year per expert. 

The computer has changed all that, and we can see the 
results all around us; a typical home has as many as 50 
motors in it, all different. The lead time on the design phase 
is measured in hours. The number of motor designers is 
either zero or hundreds, depending on how you look at it. 
The computer has enabled us to solve that problem once 
and for all. The parameters and constraints can be changed, 
and a program will output a design on demand, complete 

with directions for producing it. 
Many similar design problems have been solved, and 

entire professions thereby been wiped out. In 1950, for 
example, there were about 12 lens designers in the world. 
The lead time on a new camera lens was two years, and few 
people except professional photographers and rich eccen­
trics could own a good camera. 

The lens design problem is made to order for computeri­
zation. The end result can be seen in newspaper ads: a 
movie camera with an fl.7 lens, power zoom (using one of 
those specialized motors mentioned above), with through­
the-lens focusing and electric eye exposure control, sells at 
the local drug store for $80. Tourists by the thousands carry 
still cameras with fantastic lenses. The computer has wiped 
out the profession of lens design, and at the same time 
created a very large industry. 

A highly visible effect of the introduction of computers to 
our society is the automation of paperwork. Some aspects of 
this revolution have already gone berserk, to be sure. A 
retail transaction that used to take 20 seconds (you paid the 
dollar; they rang it up and gave you a cash register receipt) 
now takes several minutes and concludes with a 4-part form 
that is undecipherable by the ~ustomer. But the net effect is 
still good, since tedious paper work has been relegated to a 
machine that does it well . 

What is new about it is the opportunity to arrive at a 
correct procedure and make sure that it applies to each 
customer in precisely the same way. If a logical error is 
uncovered and is corrected, the correction maintains in­
definitely. For example, if a billing procedure for a depart­
ment store'is faulty (say, a payment is made on the same 
day that monthly interest charges are figured, and the 
service charge is applied before the payment is subtracted), 
then when that error is corrected, every customer benefits. 
Again, we can chalk up an improvement in society that is 

The Complete Microcomputer Series 70 
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• ECONOMICAL. MODULAR. EXPANDABLE. PERIPHERAlSUPPORT'.SOF,TWAREOPTION 

Model 70·100 CPU and 
Mode17Q.131 frontpanel console 

Standard Features 
.'nteISOSO 

. • 1 K bytes R'OM 
•. 4Kbytes RAM 
-. Asvnc controller 
• DMA 

~ •• Floppy Disk Controller 

Applications' 
• .' Communications Systems 
•. Office Systems 
• Small Business Systems 

- • Word Processing SystemS 
- Process Control Systems 
- Text Editor Systems 
- . Source Data Entry 
- Media Conversions 
- Interactive Software Development 
- Firmware Development, 
- Hardware/lnterface'Development 

Options 
-Add-on memory t064K 
- Add·in memory PROM to ' 

'4K, RAM to 16K 
- 'Front panel console 
• Enclosures, 

" - IBM fJoppydisk. 
- 3M tape cartridge '. ., 
- Programmable communication 
• PROM programmer, 
• tine printer controller 
•. 9 Track tape controller 
- .' Programmable clock 
• General purpose I/O controller 
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Software , 
• AOCJ..I.Executive for development 
• AOCextended BASIC/ODS ' . 
• RS232 Firmware 
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due to the computer. 
Along the same lines, procedures can be applied to all the 

records in a file with unerring accuracy. A change in the 
Social Security rules, for example, can be mass applied to 
every record in the Social Security files, a procedure that is 
inconceivable with non-computer handling of such files. 

We will soon have a full-blown computer (perhaps sev­
eral of them) on board every automobile, and I suspect that 
it will turn out to be cheaper to have each of them full size 
general purpose machines (98% idle even when the car is 
running) rather than to have special purpose machines 
designed for the function. The potential for this single 
application (eight million installations per year) is enor­
mous, not only to perform the control chores of the car, but 
for other purposes as yet unthought of. Computers are soon 
going to impact everyday living directly, and I think that 
such applications will largely count on the "good" side. 

We in the industry have said for years that the computer 
is simply a tool, but we went right on fostering the belief 
that this tool has a mystique that is revealed only to the few. 
Now the marketplace is forcing us to swallow our own 
words. Not every user of computers wants to be a computer 
scientist; he just wants to get his work done, and he'll buy a 
turnkey system that guarantees to do it. 

The mini and micro machines are moving the computer 
to the problem, reversing a 20-year trend of tyranny that 
had us all adjusting our lives to moving the problems to the 
computer. A fairly large proportion of what we used to 
regard as the domain of the computer now can be done on a 
pocket programmable calculator (with a purchase price 
currently at the $100 level), and the monster machines are 
having their work loads shifted over to monster problems, 
which is as it should be. 

Little has been said about it, but we are coming to the end 
of the fourth generation of machines and are about to find 

out what the fifth generation will be, and what it will do to 
as well as for us. The characteristic of the fourth generation 
(namely, moving the logical control of the machine from 
hard wires to a program on a floppy disc) has made it 
possible to have many units of a machine model operating 
identically in the field-something that was never feasible 
with hard wired controls. Thus, software that works at the 
factory will work in the field, and programs can be run at 
different installations with confidence of identical results. 

The fact that this shift in architecture was introduced for 
a totally different reason is irrelevant. The big question is, 
how will the industry react to the upcoming fifth genera­
tion? Will the users rush to replace their fourth generation 
machines (which have not yet been fully exploited, and 
which can function efficiently for many more years), or will 
they, for once, move cautiously toward new equipment, 
rather than panic into it? I'd like to believe that some of the 
maturity that now characterizes other parts of our field will 
evidence itself also in this area. If it does, then we can point 
to still another "good." 

I may be too optimistic. I see computing as a healthy and 
flourishing indutry, even while keeping aware of its weak­
nesses and its rampant idiocy. The idiotic things get all the 
publicity, but the things that we do right certainly dominate 
our activities. Those who publicize the faults of computer 
people-and thereby do us all a service-should take into 
account that we do correct our errors; that we do learn from 
our mistakes, and sometimes even from the mistakes of 
others; and that the computer can be a force for good. On 
balance, it seems to me, the net effect is highly positive. 

-Fred Gruenberger 
Mr. Gruenberger is the publisher of "Popular Computing," 
a periodical for the computer hobbyist, and a professor of 
computer science at Calif. State Univ. at Northridge. He 
has been in the field of "machine computation," as he 
describes it, since 1943. 
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• e easiest way 
beat the system. to 

The inventory system. The accounts payable and receivable system. 

The general accounting system. The general ledger system. The payroll system. 

For an easy price, you can beat your system with our '1-- - - - - - - - - - - - - DM~6 
System III computer. 

The versatile System III lets you add terminals so nine I Tell me how to 
people in different places can use it at the same time. Each I beat the system 
terminal features multifunction foreground operation. I with your system. 
Interactive capability includes data/entry and on-line 
file updating. I 

System III is supported by our industry compatible RPG I 
II software, assembly language and optional FORTRAN. NAME ________________ _ 
And it includes file management, sort/merge, operator I COMPANY TITLE ____ _ 
utilities and editors, all controlled by Lockheed disk 
oPyerating systemds.. b f d' k d . d II ADDRESS CITY I 

au can expan It to 64K ytes, our IS rives provi ing STATE liP 
20 million bytes on-line, up to 600 LPM printer, and six ------

models of 80 and 96 column card devices. I Lockheed ElectJion.·cs I 
You can't find System Ill's unique, low-cost combination I I 

of features in any other small business computer. Call Data Products Division 
collect: (213) 722-2151. Or fill in the coupon. L_~2~East Randol~~~os Angel.=.:. CA 9004~_J 

Lockheed System m. The easiest way to beat the system. 
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,"Thy buy just an 
OMR 

When you can buy 
a "",hole Company? 
... that's what you get with BOURNS 

Sales Specialist ....... Familiar with your application 

Systems Analyst ...... To help you get rolling 

Programmers. . . . . . . . .. For custom systems 

Secretaries ............. Who won't put you on "hold" 

Field Service .......... Dedicated nationwide 

Accounting. . . . . . . . . . .. Necessary, but friendly 

Management. . . . . . . . . .. Keenly aware of the value of a customer 

Clip the coupon for more information about Optical Mark Readers. 
Of course, if you can't wait, call us collect on our OMR Hot Line and 
we will discuss your application now. Call (714) 687-7220. 

BOURNS INC., MANAGEMENT SYSTEMS DIVISION 
6600 JURUP A AVENUE, RIVERSIDE, CALIFORNIA 92504 

~~'NSI·--------~~ - Yes,l'dliketoseeyourwholecompany I 
go to work on my problem I MY APPLICATION IS I 

II :::::aoy I 
Address I 

I City State -- Zip __ 

o I'd ,"Ihe' 001 wail; have yom sales ,cp,eseol~liv!, call me I 
1 _____ • __ _ 
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