
















































































































































































































Product Spotlight 
Input Editor 

The Model 1500 data editor supports 
an edp installation by providing 
comprehensive data editing and val­
idation functions and formatting the 
information onto tape for computer 
processing. By increasing the accura­
cy of coding the computer processes 
and reducing the number of opera­
tions necessary for program prepara­
tion, the data editor will probably 
increase operational efficiency. 

Consisting of a small processor 
with 8K of 16-bit core memory (ex­
pandable to 65K), an operator's con­
sole with a crt unit, and up to four 
magnetic tape units for production of 
computer-ready tape, the 1500 reads 
tape cartridges prepared on such de­
vices as IBM'S model 050· magnetic 
data inscriber. (A model to process 
standard-size tape is in the works.) 

The data is then displayed on the 
crt for the operator to duplicate, se­
quence, and expand record sizes, as 
well as obtain batch totals. More 
specialized procedures, such as table 
look-ups, field comparisons, field con­
tent checks, multiple and conditional 
verification, as well as insertion of in­
formation that remains the same from 
record to record, are performed by 

Century 200 Discs 

A new disc unit for the NCR Century 
200 Series will feature capacities of 
29.8 or 59.6 million bytes compared 
with a maximum 4.2 million bytes 
per spindle or 8.4 million bytes per 
unit for previous Century disc units. 
Two models will be available: the 
657-101, a single-spindle model, and 
the 657-102 with dual spindles. 

Time Sharing Computer 

The significance of the 2+2 comput­
er is that it was designed specifically 
to make large scale time-sharing 
profitable. Narrowing the application 
to t-s only allows tailoring the I/O 
architecture for this purpose and has 
in the case of the 2+2 resulted in a 
unique I/O layout. 

Basically the memory/processor 
unit has been divided into four parts 
(whence 2+2 designation-two gen­
eral-purpose processors and two spe­
cialized processors) and each pro­
cessor optimized for its respective 
function. There is a control processor 
( CP ), applications processor (AP), a 
peripheral processor' (pp), and a 
drum processor (DP). Where 90 nsec 
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the operator using a non-technical 
control language called ESCAPE. 

Output (input for the computer) 
tape records are IBM-compatible 9-
channel 800 and 1600 bpi, or 7-
channel 556 and 800 bpi EBCDIC, 
or Honeywell-compatible 7 -channel 
556 and 800 bpi. Records can be 
blocked up to 2K characters. 

Options include additional tape 
cartridge units (up to 14 allowed), a 
low-speed printer, tty, and provision 

Single-spindle units have an "add-on 
drawer" feature that doubles the stor­
age capacity by the addition of a 
second disc spindle. Conversion to a 
dual spindle can be made at the user 
location. 

Average access time, including la­
tency, is 72.5 msec, and maximum 
transfer rate is 315,000 bytes/sec. 

The new units will require a 625-
201 controller which can supervise 

ROM oould be used (in all processors 
except the DP), 3 or 4K 16-bit words 
are employed, the remainder of the 
memory being 900 nsec core in 
chunks of 8-32K for the CP and 32-
65K for the AP. The user will be 
dealing only with the four-way inter­
leaved memory in the applications 
processor and will be using 20 accu­
mulators and eight I/O registers. 

Where other t-s systems tended to 
become I/O bound very quickly, the 
2+2 utilizes a 2 megabyte/second 
transfer rate drum to keep 512-word 
memory pages on time. Computer 
simulations of the 2+2 show that the 
drum-based system can support 128 
terminals with a user having to wait 
no longer than two seconds for sys­
tem response under the worst condi-

for up to five communication lines to 
be attached for data transmission 
from terminals at 300 to 9600 baud. 

Monthly rental for a basic 8K sys­
tem is $1,450 plus maintenance. 
With a printer and output tape unit, 
the rental is $2K per month, includ­
ing maintenance. The basic model 
cap be purchased for $62,250. 
DATA ACTION, Minneapolis, Minn. 
For information: 
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up to eight spindles; rental is $875 
per month, or $40,250 sale. Rental 
for the 657-101 and -102 discs is 
$575 and $900 per month, or 
$26,450 and $41,400, respectively, 
on purchase. First deliveries are 
scheduled for the fourth quarter of 
next year. NCR, Dayton, Ohio. For 
information: 
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tions. The remainder of the hardware 
is the standard assortment of tapes, 
printers, disc units, etc. 

Excluding variations and privi­
leged instructions, there are 180 
microcoded instructions available to 
the user, as are MAP, BASIC, and a 
system editor. FORTHAN will shortly 
be added to the list. Data hase ma­
nipulation, interactive dehugging, 
and utilities are all included. 

Available next �~�l�a�r�c�h�,� a complete 
2+2 system leases for $20K per 
month on a 36-month contract, or 
can be purchased for $600K from the 
bundled vendor. LOGICON, INC., 
Los Angeles, Calif. For �i�n�f�o�r�m�a�t�~�o�n�:� 
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Singer's 
System Ten. 
The computer 
that goes where 
the work is. 

A computeron every desk. In shipping 
and receiving. In the stockroom. In billing. 
In payroll. In the Office of the President. 

And in the budget. 

by nearly everyone. 

It's the 
Singer System 
Ten. The com-

- puter that goes 
wherever your 
people need 
data process­
ing, or you 
need data i n­
put. And it's 
designed to be 
understood 
and used 
effectively 

System Ten goes so much further and 
does so much more because we've designed 
it with seven important advantages especially 
for business applications: 
1. The workstations can be located virtually 
anywere in your office or plant. 
2. The system can process up to 20 jobs 
simultaneously. Including batch processing. 
20 jobs, no waiting. 
3. The system has mass storage. 10K built 
into the CPU, expandable to 11 OK,and an 
additional 1 00 million characters is available 
with disc drives. Room for all. 
4. Time-sharing control is built in with 
hardware. So no expensive executive soft­
ware is needed. 
5. System Ten uses simple assembler-

language 
programming. 
Anyone 
can do it. 
6. Data com­
munications 
capability 
to interface 
System Ten 
with other 
on-site or remote computers. 
7. Total modularity, leading to remarkable 
cost economies. Total flexibility of size and 
configuration now, expandability for the 
future. For a new application, just add a new 
workstation. 

In addition to these functional advantages, 
System Ten hardware needs only minimal 
environmental control. And the simple two­
wire connections eliminate the need for ex­
pensive false-flooring to conceal heavy cable. 

Find out more about the computer 
system of the decade. Call where the System 

Ten people 
are, your 
nearest Friden 
office. Or 
write: Friden 
Division, 
The Singer 
Company, 
San Leandro, 
California 
94577. 

SINGER 
FRIDEN DIVISION 
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CRT Terminal 
Split screen displays, three separate 
keyboard styles, regular or double 
size characters, and two different 
screen sizes (9- and 12-inch diago­
nal), are some of the choices that 
allow 27 assorted configurations of 
the ADS-760 crt terminal. The models 
range from a simple display screen to 
a full stand-alone terminal with edit­
ing and storage capabilities. 

Using their patented 9 by 14 filled 
stroke method, the vendor claims 
that characters displayed (from four 
lines of 32 double-size characters to 
.30 lines of 80 standard-size charac-

OEM PDP-11 

The third in the PDP-II series of min­
icomputers is the 11/15, which 
nestles between the 11/10 and 
11/20 (Jan., p. 201), sharing the 
same cpu capabilities as the latter, 
but differing from both in being in­
tended solely for the OEM market. 
Equipped with a Teletype, the /15 is 
a general-purpose computer, com­
pletely capable of assembling its own 
programs. 

The basic PDP-II/IS includes the 
cpu, programmer's console, 4K 16-bit 
words of 1.2 usec core (expandable 
to 32K), the Unibus data path 
for communications between memo­
ry and peripherals without going 
through the cpu, and multi-device 
direct memory access. Included, too, 
is a warranty under which the firm 

Mag Card Processor 

Magnetic cards can be competitive 
with cassette storage, according to 
this vendor who is marketing a card 
processor as a minicomputer periph­
eral that uses 80-column-sized cards 
with a 768 (8-bit) byte capacity. 

The data storage side of the card 
is completely coated with oxide; data 
is recorded on 12 tracks at a density 
of 100 bpi. The other side of the card 
may be written or typed on. 

Each read or write pass over the 

September 15, 1970 

ters) are better . looking than cursive 
stroke displays-which might mean 
easier to read. The screen is refreshed 
.at 60 Hz, and a tape cassette unit is 
used to store the ASCII characters ei­
ther for later display or output. An 

will deliver and install the machine 
at the purchaser's site or that of any 
of his customers. Prices start at $6200 
and drop to $4960 in lots of 100. 
First deliveries are scheduled for next 
spring. 

The 11/15 is also available with­
out the programmer's console, for 
$200 less. Instead, it is equipped 
with a remotely controllable, tam­
perproof front panel. It seems that in 
many instances where the computer 
is part of a larger system, the pro­
grammer's console and Teletype are 
only used at maintenance time or 
when programs are being written. In 
the case of the 11/15 with this panel, 
programs can be written on - an 
11/20. An optional 32K read-only 
memory can be programmed to read 
such programs into the 11/15. For 
maintenance, the service personnel 

Modem 
Our north-of-the-border friends build 
modems too, and this is the first one 
from a company that has been devel­
oping telephone transmission equip­
ment in the past. Called the 48/QM 
modem, it operates at 4800 baud 
over voice-grade lines. Available in 

card takes about one second, but only 
one third of the card-four tracks or 
2K bits-can be read or recorded in 

accessory printer provides hard copy 
printout. 

Half- and full-duplex data provi­
sions are available. Operating in 
asynchronous or synchronous serial 
mode, input and output rates can 
range from 75 to 9600 baud. In par­
allel mode, rates range up to 15,000 
characters/ second. 

A basic configuration, including 
keyboard, is priced at $1900. A fully 
equipped terminal is $3900. AMER­
ICAN DATA SYSTEMS, Canoga 
Park, Calif. For information: 
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will be equipped with a field main­
tenance pack including. a program­
mer's console and paper tape reader 
for entering diagnostic programs into 
the 11/15. 

Options available with the 11/15 
include read only memory in 1K­
word increments, read/write memory 
in 1K- and 2K-word increments, au­
tomatic restart in case of power fail­
ure, extended arithmetic element, 
magnetic tape and disc storage, and 
a line printer. Software includes that 
developed for the 11/20. A special 
BASIC package permits programs 
written in that language for other 
computers to be run on the PDP-
11/15 without modification. DIGI­
TAL EQUIPMENT CORP., May­
nard, Mass. For information:' 

CIRCLE 369 ON READER CARD 

the U.S. near the end of the year, the 
modem sells for $4250 in single 
units; the price drop~ to $3200 in 
quantities of 100 or more. ESE LIM­
ITED, Toronto, Canada. For infor­
mation: 

CIRCLE 367 ON READER CARD 

one pass. Output cards can be selec­
tably stacked into eit~er of two hop­
pers. 

The card unit is available four 
months ARO for use with Data General 
Nova's; interfacing is being prepared 
for DEC processors. 

The card processor is unit priced 
at $5000. The cards start at 25¢ each 
in quantities of 1000. COMPUTER 
PROPERTY CORP., New¥ork, N.Y. 
For information: 

CIRCLE 371 ON"READER CARD 
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We designed the 
Tl13ATS Sangamodem 

for originate mode 
teletype· applications 

at up to 300 bits/sec. 

That's why it's so 
reasonably priced. 
Sangamo's T113ATS is a completely solid state 
data modem designed for two-wire full duplex 
operation. Total price is under $200. End to end 
compatibility with thousands of Western Electric 
103A2 or 103E data sets permits immediate 
assimilation into existing systems without any 
terminal modifications. Since the T113ATS is 
electrically connected to the telephone network, 
60 db channel separation is guaranteed. And 
performance is not degraded by second harmonic 
distortion prevalent in other coupling methods. 
By designing the T113ATS for a specific applica­
tion, the cost was minimized. Data set lease 

charges for only 7 months will more than equal 
the total purchase price. It's easy to install, with 
only a medium sized screwdriver. 

For more data on Sangamo's new T113ATS or 
any other Sangamodem contact: 

Communication Systems 

SAN GAM 0 
ELECTRIC COMPANY 
P.o. Box 3347, Springfield, Illinois 62708, 
(217) 544-6411 T7D7 
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· Data Set 

Designed for manual, full-duplex, 
originate-only operation, the model 
113A transmits and receives serial 
data at up to 300 baud over tele­
phone lines to phone company or 
customer-provided terminal equip­
ment. The unit can communicate 
with 101C, 103A and 103E data sets 
and is EIA Rs-232B oompatible. 

An interesting feature of the 113A 
is that it obtains the necessary oper­
ating current solely from the tele­
phone line. The lease rate ranges 
from $10 to $12 per month from your 
local Bell System company. A receive­
only model (113B) will debut in the 
last quarter of the year. AT&T, New 
York, N.Y. For information: 
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Key Security 

Locks for terminals in multi-user sys­
tems have been discussed at every 
session on systems security, and usu­
ally everyone disagrees on how they 
can best be implemented. Here is one 
company that has taken the lock lit­
erally and developed a key. 

It is a coded plastic key that is 
inserted into a reader assembly. The 
assembly can be incorporated into 
any terminal. It scans in serial or 
parallel. The key must be coded with 
28 bits of data in any code although 
BCD is most common thus far. It can 
also be color coded, since both it and 
the assembly are available in yellow, 
red, or blue. 

The price for this security is $56 
for a singie assembly. There are re-

MUltiplexor jConcentrator 

The Timeline 220 multiplexor oper­
ates as a character- or bit-interleaved 
multiplexor or both. It also pennits 
speed mixing and channel adding 
and collecting. The last two features 
enable it to function as a concentra­
tor by tying in low-speed channels at 
intermediate points in point-to-point­
to-point configurations and by col­
lecting high-speed channels ( carry­
ing already multiplexed low-speed 
traffic) at remote points or at the 
computer. 

The basic channel for the 220 is 
4800 bpi. This can be partitioned 
into 56 1l0-baud, 43 135-baud, 38 
150-baud or 19 300-baud channels or 
any combination thereof. Bandwidth 
partition, reports the manufacturer, 
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Coupler 

Utilizing IC technology and a simpli­
fied housing design, the IT-332A 
Acoustic/Magnetic data coupler sells 
for only $210 in single units, with 
discounts available for quantity or­
ders. The unit operates at a maxi­
mum of 300 baud for both transmit 
and receive modes, full or half du­
plex, and is intended to interface 
with Bell 103 series modems. 

It comes with a cable for the ASR33 
Teletype, reducing initial connection 
time to a matter of minutes. Perfor­
mance of the IT-332A is guaranteed 
for one year, with service provided on 
a factory exchange basis. ITI ELEC­
TRONICS, INC., Clifton, N.J. For 
information. 
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ductions for quantity purchases. The 
assembly and key were developed by 
Com peripherals Inc. and are being 
marketed by ADDO-X, INC., New 
York, N.Y. For information: 
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is exact. The diagnostic panel per­
mits isolation and definition of prob­
lems in the multiplexor, lines or data 
sets. 

A basic Timeline 220 with four 
channels is priced at $4860. This in­
cludes the base unit at $4500 and the 
channels at $360, plus two years of 
free service. The channels are full 
duplex 1/0; hence the $90 per chan­
nel-end price. Delivery for the multi­
plexor is 30 days ARO. INFOTRON 
SYSTEMS, Pennsauken, ,N.J. For in­
formation: 
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Drum Memory 

Boasting an average access time of 
4.4 msec, the SA 8000 series drum 
packs up to 1800 bpi on 256, 512, or 
1,024 tracks. Thus the 5- to 20-mil­
lion-hit-capacity units, rotating at 
7200 rpm, attain transfer rates of 
four megabits per track. 

The vendor will supply the neces­
sary controller to your specifications, 
and the unit is also available to OEMS. 
In single units, the five megabit mod­
el sells for approximately $17,000 
plus controller, and the 20 megabit 
model is $25,000 plus coritroller. 
SYSTEMATICS DIV., GENERAL 
INSTRUMENT, Hawthorne, Calif. 
For information: 
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Tape for Minis 

The Tc8009 can control up to four 7-
or 9-track tape units, either 12.5, 
18.75, 25 or 37.5 ips models. Reel 
size can be either 8~~ or 1mf inches. 
It is a synchronous read system that 
can be interfaced to the negative or 
positive logic bus· of the PDP-8, PDP-
8/L or PDP-8/1. (Many of the older 
computers make use of a negative 
bus.) 

A basic Tc8009 with an 800 bpi, 
25 ips recorder, 1m~ inch reel, all 
interconnecting cables, positive bus 
interfacing, software diagnostics, and 
one-year warranty will cost $9000. 
Delivery is 60 days ARO. DATA­
COME, INC., Fort Walton Beach, 
Fla. For information: 
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Magnetic Card Reader 

For the system that needs input from 
magnetic strip encoded credit cards, 
here is the MCR 100 series reader. A 
component-level unit, it can read up 
to 90 characters of information. It 
meets the lATA'S 120 VAC input stan­
dard and outputs data and strobe 
signals at logic voltage level. Single 
unit price for the Men 100 reader is 
$450, but it is directed at the OEM 
market. For quantities of 100 the 
price is less than $200 each. There is 
a 60 day wait ARO. ID SYSTEMS 
CORP., Lexington, Mass. For infor-
mation: . 
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Processing, communications, control. All in­
tegrated in a single, total, simple, easily under­
stood system. Reliability? One of its greatest 
strengths. Ask customers who depend on 
Collins processors for 24-hour-a-day, 7 -day­
a-week, 365-day-a-year operation. Applica­
tions? Name it. Process business data, solve 
scientific problems, collect· data, control an 
entire factory, switch messages. Do it all or 
any part of it - at one site or at widely sepa­
rated locations. Expandability? No need to 

purchase more capability than current or ex­
pected operations require. As needs change, 
simply add standard configuration units­
don't start over with a new system. A common 
file for the entire network gives you un­
equalled efficiency. Also: the C-System can 
work with your existing computer equipment. 
Contact Collins Radio 
Company, Dept. 300, 
Dallas, Texas 75207. 
Phone: (2i4) 235-9511. COLLINS 

~~¢' 

ANOTHER REASON TO THINK COLLINS WHEN YOU THINK COMPUTER SYSTEMS 
CIRCLE 57 ON READER CARD 
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AUTO NET PROGRAM 

CalComp has software you can draw on. 

No waiting. 
The day we deliveryour CalComp 

plotter, your plotter can deliver 
drawings like these. 

Because CalComp also offers a 
wide range of software packages to 
let your plotter go right to work. 

Our AUTONET program auto­
matically produces CPM/PMS net­
work charts. Easier to read. Faster 
to draw. Less expensive. And more 
consistently accu rate than hand­
drawn charts. 

Our SAMPS program can handle 
drafting for subdivision planning 
and mapping. To aid in design. 
Eliminate errors. Provide accurate 
working plots. Produce annotated 
final maps. And more. 

Our GPCP program is the most 
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complete, accurate and versatile 
package available for automated 
contour mapping. Including maps 
and diagrams of seismic, demo­
graphic, geological, thermal and 
pressure data. 

Our MASKGEN program for inte­
grated circuit design lets designers 
layout and verify computer-stored 
patterns. And actually cut circuit 
masks on a CalComp plotter. 

And our THREE-O program 
offers a way to visualize any struc­
ture described by XYZ coordinates, 
from an area of terrain to a 
mathematical formula. In any 
perspective. And even in stereo. 

No matter what your 
graphics problem, call your 
local CalComp man for fast 

CIRCLE 42 ON READER CARD 

relief today. He'll be happy to help 
you. 

He has the hardware. 
And he's a softy. 

TEACH YOUR COMPUTER TO DRAW. 
California Computer Products, Inc. 
2411 West La Palma Avenue, Dept. o·g 
Anaheim, California 92801 
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ObselVe one minute of siIenc€ 

The wbisper-quiet 
ink jet printer. 
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fmm A.B. Dick Videojet: 

One minute of silence from Videojet is worth 15 minutes of mechanical 
clatter from ordinary communications printers. 

That's because Videojet prints .a completely new way-with an ink jet. 
So at 250 characters a second, the sound of printing is no louder than the 
sound of ink hitting paper. There's another advantage to the ink jet-its 
simplicity. This makes for very little servicing. 

And because Videojet prints as fast as your telephone lines can deliver, 
you can use it in remote applications with your computer. It's also plug to plug 
interchangeable with IBM 2848/2260 terminals. 

Videojet prints full computer length lines on standard, fan-fold business 
forms. And unlike most impact printers, character sizes and number of 
characters per line (up to 200 characters) can be adjusted to fit your needs. 
So if you're looking for a flexible inexpensive printer, this is it. 

Now that you've observed one minute of silence from Videojet, wouldn't 
you like to see a lot more? Videojet .. Another infor-

mation handling product from A. B. Dick Company, A· B· 0 I CK "" 
5700 Touhy Avenue;: Chicago, Illinois 60648. "" 

"Vld~olet" and "ft.. B. Dk:k" .are registered trademarks of A. B. Dick Company. 
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THINK 

Think 
Compare the IBM 360/20 with the NCR Century 100. 

Compare language ability. 
The NCR Century 100 computer offers three 

languages: COBOL, FORTRAN and NCR's own 
NEAT /3. The NCR Century has an RPG Trans­
lator that easily converts RPG source programs 
to NEAT/3. 

Compare cost performance ratios. The NCR 
Century 100 computer proves itself to be 23 per 
cent to 43 per cent more productive than the 
360/20 Model 2 or 4, according to an independ­
ently conducted benchmark study. 

Think about the NCR Century 100. 
And to make you even more thoughtful, we'll 

send you a brochure that details the advantages 
of the NCR Century 100 computer. Write to NCR, 
Dayton, Ohio 45409 

® 

Computers 
NCR is proud to be the sponsor of the Space Exploration Exhibit 

in the United States Pavilion at Expo '70, Osaka, Japan. 

Think. Think twice. Think NCR. 
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IBM Printout Speeded 

The printout speed of System/360 
and 370 systems under DOS or TOS is 
increased 10-50% by Compuspeed, a 
software package that maximizes I/O 
processing overlap when using IBM 
1403, 1443, or 3211 printers. The 
greatest speed increases are realized 
when the system is utilizing pro­
grams with larger processing loads. 
Compuspeed operates in environ­
ments in which ASA spacing control is 

All Sorts of Sort 

SORT, for IBM 1130s, rearranges 
whole records into a specified order, 
using the two-way merge method 
and an in-core directory to keep 
track of the physical location of data 
strings. It works on files in FORTRAN, 
RPG sequential, or the company's 
own Disc Control System. The files 
can be in user areas, fixed areas, or 
working storage, and the sort can be 
either in place or onto a separate 
output file. New data can be merged 
with previously sorted data. 

SORT can handle up to 430,000 
records, single drive, or 509,440, 
multi-drive, at one time. An unlim-

T-S Monitor 

For PDP-10 users, the new Tops-10 
(Time-sharing Operating System-
10) monitor reduces the time a t-~ 
user needs to do· his jobs by enhanc­
ing the performance of the system's 
rotating memory. Tops-10 also en­
ables an installation to handle more 
users without expanding existing sys­
tems or lengthening response time. 

Library Maintenance 

A library maintenance and multifunc­
tion program, GAMMA is intended to 
simplify operations and reduce costs. 
For example, in going from card to 
tape or in modifying an existing 
deck, it will replace, update, add, or 
delete any existing cards or decks. 

GAMMA will also sequence or re­
sequence any specified length, field, 
increment from any starting point; 
and it will insert any constant to a 
specified field, making it applicable 
to any source language, COBOL, 
FORTRAN, BAL, PL/I, etc. Additional­
ly, it has the ability to execute cards 
from the library if ]CL is present. 

An accessible index keeps track of 
modification dates, making it possible 
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used, as in COBOL, which employs the 
ASA or write-after-advancing printing 
logic. Because it must be simulated, 
th~s form of high-speed printing is 
not normally efficient on IBM print­
ers, which are not designed to oper­
ate with these controls. 

Existing logical IOCS provides vir­
tually no processing overlap on the 
IBM printers in ASA mode. This con­
dition and the printing technique is 
compensated for by Compuspeed, 
according to the vendor. The im-

ited number of sort keys can be se­
lected· from the· following forma ts­
single or double integer; part-word 
binary; standard or extended preci­
sion floating point; AI, A2, A4, and 
A6 of any length; A3 (IDEAL), D1, 
and D4 (for a commercial subroutine 
package) of any length; and any 
length RPG A2 and RPG packed. The 
keys can be specified as either signed 
or unsigned and either ascending or 
descending. 

The package permits sorting of a 
12,000-record random data file of 16-
word records in place on 16 integer 
keys in 10 minutes on a 3.6 usec 8K 
1130 with a disc drive and console. If 
the file is partially. ordered, sort time 

The monitor's new file service in­
creases system throughput by 400-
800% by performing seeking opera­
tions on movable head discs and 
transfers on data channels in parallel 
whenever possible. Tops-10 also re­
duces interference from other users. 

Time-sharing installations may 
customize their PDP-10-based systems 
by varying a group of parameters 
that define how the monitor allocates 

to trace a program through many 
alterations. A parameter card initi­
ates each of seven distirict functions. 
The program is written in BAL, and 
operates on 360/30s and up. The 
price is $700. ASSOCIATED BE­
HAVIORAL CONSULTANTS, New 
York, N.Y. ,For information: 
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Payroll 
Yup-another payroll package. This 
one is from a small group specializing 
in commercial applications, and the 
price of $2850 includes normal in­
stallation and a full year of system 
support and maintenance. 

Basically tailored for a 360 Model 

proved speed is achieved with no 
source program changes; Compu­
speed is simply included in the user's 
program at link-edit time, when it is 
substituted for standard IOCS rou­
tines. The price is $2000 for all com­
patible systems at a single installa­
tion, with discounts for multiple 
installations. COMPUTING EFFI­
CIENCY, INC., Bohemia, N.Y. For 
info rm a tion: 
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decreases by nearly 50%. 
The package, written in 1130 as­

sem bIer language, takes 2K and 
needs 6K for a sort buffer. The pro­
gram can be input via cards or op­
tionally stored on disc. Another op­
tion is a rollout feature that clears the 
core, placing this data on a disc, and 
returns the calling program after the 
sort is finished. . 

SORT is available as a basic pack­
age-a stand-alone control-card sort, 
with manual and one year free main­
tenance-for $495. The optional fea­
tures are $45 each. DNA SYSTEMS, 
INC., Flint, Mich. For information: 
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disc space. The monitor also offers 
improved protection codes, monitor 
commands, error codes, and system 
programs; user storage quota limits; 
and the ability to handle additional 
rotating memories without modifica­
tion. It is presently available at no 
charge to PDP-10 users. DIGITAL 
EQUIPMENT CORP., Maynard, 
Mass. For information: 
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30 or 40, it can get by with as little as 
32K bytes utilizing overlays, but is 
more at ease with 64K bytes and four 
tape drives in a DOS environment 
(five for TOS usage) . 

With simple input data prepara­
tion, the multi-department, multi­
firm, multi-state, multi-tax capable 
package can process' an unlimited 
number of employees at the rate of 
one employee per second. 

Another version of the same pay­
roll package, geared more for banks 
and service bureaus, is $10K. LING­
BLOOM ENTERPRISES, Mill Val­
ley, Calif. For information: 
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'The incredible 
reducing machine 

isliere! 

A:K them at London Life, one of 
Canada's leading insurance com­
panies, how they like KEY-EDIT. 

They'll tell you that before they gave the 
Incredible Reducing Machine a trial, their 
operation was using roughly 23 million 
key punch cards a year. Next year, KEY­
EDIT could reduce that number substan­
tially. This remarkable data preparation 
system was installed in early April of this 
year. Ordinary transactions, Automatic 
Bank Check changes, health claims 
checks, and other checks that were pre­
viously coded on punched cards are now 
transcribed directly onto tape by KEY­
EDIT, and then fed into the big computer 
in Computer Operations. The reaction to 
this sixteen keyboard installation has been 
most favorable for a number of reasons: 

Nancy Foster shows the reel of 
computer tape that will replace 

the 32,000 punched cards she 
is sitting on. KEY·EDIT reduces 

floor space and costs to a 
minimum. 

Bill Thomson, Information Systems Executive, 
hasthis to say about the KEY-EDIT system: 
"A mistake, either made by the key·stroker or 
even on the original card, will be found and 

corrected the same day. With this time· 
saving factor, ultimately this will speed 

up our service to policy owners." 

Larry Fazakas, Data Input & Control says: 
"Every year, we've had a tremendous increase 
in our workload resulting in more overtime for 

our keypunchers. We've also had a continual 
rapid growth in the keypunch area. We hope 

that with KEY·EDIT we'll slow down this growth 
rate and reduce the overtime work." 

London Life 
Insurance Company 
data preparation 
problems reduced by 
KEY-EDIT 
-the incredible 
reducing machine. 

Mrs. Linda Brown says: "I think 
I'll enjoy working on the system. 

There's less work involved for every· 
one and it doesn't take 

long to catch onto it. 
The keyboards are 

pretty much the same as 
the keypunch machines. 

But these are so much faster 
-they're right on the spot. And 

they're noiseless. I think itwould 
be a good idea to have a II the work 
done like this." 

~ C~~~~':ID~!~~A CO~~~ER 
Waltham, Massachusetts, 02154 Toronto, Ontario North Circular Road 

617·891·0210 416·366·7643 LondonN.W.10, England 

Chicago Cleveland Detroit Los Angeles New York Philadelphia San Francisco Washington, D.C. Ottawa Montreal 
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Simulation System 

CSSL It I (Continuous System Simula­
tion Language) is equally at home 
simulating the Viking '75 Mars soft­
landing mission or a projected power 
plant. Applications other than aero­
space/ engineering and industrial dy­
namics could be in the petroleum 
and chemical processing industries, 
and the bio-engineering and bio­
chemistry fields. 

Providing hybrid and real-time 
capabilities on 360s, Univac 1108s, 
and CDC 6000 series computers typi-

Computer Load Scheduling 

Optimization of processor production 
is the objective of this job scheduling 
system. It works on System 360 
Model 50 and above, single or multi­
processor installations, with OS/MFT 
or MVT. It is written in PL/I version V 
and requires storage onlx,for process­
ing, since it is not a resid~nt program. 
The storage needs are based on the 
number of processors and job streams 
that are being scheduled. Scheduling 
three cpu and three job streams re­
quires 130K. One disc pack is said to 

Name Identification 

ENID (Ethnic Name Identification 
System) is a PL/I and COBOL p~o­
gram for searching a user's name file 
to locate people of a particular ethnic 
group. Greater efficiency than simi­
lar programs written in FORTRAN is 
claimed through improved character 
and character string manipulation, 
more extensive use of tables, and 
faster processing speed. An isola ted 
name is compared by an algorithm to 
a table of suffixes, prefixes, or infixes 
of names. If a match is made, the 

Cobol Test Data 

DATAGEN automatically generates test 
data by reading the source program. 
File definitions, device specification, 
logical unit specification, key loca­
tions, record formats, and field defini­
tions are extracted and used to gen­
erate test records. 

All sequential and indexed access 
methods and all formats are sup­
ported, as are the COBOL copy state­
ment and all devices supported by 
COBOL. DATAGEN runs on System/360 
under either DOS or OS with 24K of 
program core required. Generation 
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cally requires 180K bytes for the 
FORTRAN Iv-based system to accom­
modate such features as interactive 
debugging, diagnostics, and a highly 
flexible macro processor for generat­
ing conditional arguments, or gener­
ating macros to simulate certain spe­
cialized pieces of hardware. Control 
is via FORTRAN statements to obtain 
results in either listing or graphic 
form (sc 4020 now, others possible). 
Implicit structure used in CSSL III al­
lows standard functions to take place 
with a minimum of effort by experi­
enced programmers, while the ven-

be sufficient for file storage. 
The files required are job charac­

teristics and accounting history. Jobs 
are scheduled to be run before dead­
lines with the system reconciling all 
conflicts; i.e., deadline duplication' is 
resolved by the most flexible job be­
ing given an earlier start time. The 
system identifies and allows for such 
bottlenecks as printer or card reader 
overload. 

In addition to scheduling, the sys­
tem produces projected usage reports 
and analyses of job variability. It can 
also be used as an installation model 

record is written onto the output file. 
ENID' is available in two versions: 

version 16 is for users who maintain a 
name list in a single format, and is 
provided in object deck form with 
the specific I/O routines and file for­
mat required by the user; and version 
17, for users whose file is in several 
formats. Version 17 is provided both 
in source and object deck form. 
When compiled, the source deck 
provides a description of the I/O file 
and the location of the last name 
record. The identification algorithm 
itself is provided in object deck form 

time is usually less than a compile of 
the same program. ,The price is 
$2500, including installation and one­
year warranty. PROGRAMMING 
SCIENCES CORP.; New York, N.Y. 
For information: 
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Data Base Management 

The TOTAL integrated data base 
management system is for use on 
Spectra 70 TDOS and Honeywell Se­
ries 200 and 1200 systems. Minimum 
design level is normally 32K. TOTAL 

dor claims that programmers not 
familiar with simulations require on.::' 
tenth as much time to learn how CSSL 
III works compared to other similar 
systems. 

CSSL III has the blessing of the 
Simulation Software Committee of 
Simulation Council and is priced at 
$15,000 under a 3-year licensing 
plan, or a monthly lease plan is avail­
able. PROGRAMMING SCIENCES 
CORP., New York, N.Y. For informa­
tion: 
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to study the effects of hardware and 
application changes. 

Support for the scheduling system 
includes instruction in file prepara­
tion and system operation and some 
tailoring of the package to installa­
tion requirements. Program updates 
will be made available. The system is 
available either on a $30,000 fuiI 
payout lease at $1,500 monthly or for 
$25,000 through the exercising of 
a 60-day purchase option. TIME 
SHARING RESOURCES, INC., New 
York, N.Y. For information: 
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which can be combined with the 
source deck after compilation. 

ENID requires 32K bytes, and is 
available now for System 360. It can 
be readied for other computers, de­
pending on customer's need. Pur­
chase of ENID 16 requires $2800, and 
version 17 is priced at $3600; a lease 
plan is available. RESEARCH AND 
INFORMATION SYSTEMS EN­
TERPRISES, INC., Los Angeles, 
Calif. For information: 
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allows entry and association of in­
formation from a virtually unlimited 
number of data bases, featuring mul­
tifile and multilinkage capabilities. It 
includes a Data Base Definition Lan­
guage, and a Data Manipulation 
Language which functions at the call 
level with any "host language," such 
as COBOL or PL/I. The facilities of the 
DBDL and DML transform the host 
language into a data base language. 
Basic rental is $750 per month. 
CINCOM SYSTEMS, INC., Cincin­
nati, Ohio. For information: 
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'recommended 
reading 
Teletype has a number of bulletins on 
equipment, applications, and case his­
tory data. A short description of what 
is available is contained in: "How to 
get answers to your questions about 
Teletype, ~quipment." Write for your 
copy. 

Teletype data communication equip­
ment is available in send-receive capa­
bilities of up to 2400 words per minute. 
Included are hard-copy, magnetic-tape 
and paper-tape terminals, error con­
trol devices, options and . accessory 
equipment to fit most data communica­
tion system requirements. For informa­
tion, write: 

't, TELETYPE CORPORATION lrul' Dept. 81-12,5555 Touhy Ave., Skokie, 111.60076 
.. _~ .. __ ... ® machines that make data move 

Teletypeisa trademark registered in the U.S .. Pat. Office 
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The IBM 1:114 is a slower, 
more expensive replacement 

for a CDS 114/1014 disk 
storage system. 

The CDS 114/1014 and the IBM 
2314 direct-access storage sys­
tem do the same work. They're 
plug-fo'r-plug replacements for 
each other, they use the same 
recording format, and you can 
intermix libraries between the two 
and never know the difference. 

The CDS 114/1014 and the laM 2314 
ar~ plug-for-plug replacements for 
each other. 

But there is a difference. 
The CDS 114 gives you data 
transfer rates of 312,000 bytes 
per second, track-to-track access 
of 12 msec, and average access 
time of 35 msec. The 2314 
(according to latest published 
manufacturer's specs) gives you 
25 msec. track·to·track, and 60 
msec. average access. 

118 

Our electromagnetic positioning sys­
tem is the most reliable and accurate 
system there is because you can't 
wear out an air gap. 

And, of course, the CDS 114 has 
our electromagnetic positioning 
system which uses no mechanical 
pawls, detents, gears, or optical 
devices. Head position is sensed 
by a fixed variable-reluctance 
transducer mounted near the rack 
face. It's the most reliable and 
accurate system there is· because 
you can't wear out an air gap. 
The CDS 114 plugs into a 2314 
controller, or you can get it with 
the Century Data 1014 controller. 
The CDS 1014 controls eight on­
line drives and one off-line spare, 
and is completely interchange­
able with the 2314 controller for 
any system 360/30 or larger. 

CIRCLE 37 ON READER CARD 

Send for our complete specifica­
tions and description. You'll find 
that there's only one characteris­
tic of the 2314 which we don't 
match: The high price. 

The CDS 114 gives you data transfer 
rates of 312,000 bytes, per second, 
track-to-track access of 12 msec, and 
average access time of 35 msec. 

Century Data 
SYSTEMS 
1630 South State College Blvd. 
Anaheim, California 92806 
(714) 639·5900 
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MIS Proceedings 

The proceedings of last fall's SMIS 
Founders Conference are now avail-· 
able for $25 ($10 for libraries). Ses­
sions covered include "Fundamental 
Building Block for Management In­
formation Systems," "Decision Sys­
tems for Planning and Control," 
"Manpower Resources for Manage­
ment Information Systems," "Dis­
tributed Computer Communication 
Networks," "The Role Top Manage­
ment Must Play in MIS Planning and 
Implementation," and "Trends in MIS 
Technology." Also included are Con­
gressman Jack Brooks' keynote 

PERT Profits 

A 14-page report on the cost benefits 
of automated PERT ( CPM) networks 
vs. manual drafting consists of an 
economic analysis of maimal network 
preparation compared with automa­
tion through computer software and 
digital plotters. After a brief review 
of PERT and PERT graphics, the re­
port presents a cost benefit analysis 
of the company's EZPERT, EZNET, and 
EZCPM systems relative to a user's 

System Design Problems 
This 147-page book is the third in a 
series of surveys and analyses based 
on selective review of the literature, 
r&d efforts, and needs in the com­
puter and information sciences. It 
deals with those system design prob­
lems that involve more than one of 
the component processes, such as 
problems concerning programming 
languages and remote terminals used 
for both input and output. Cost: 
$1.25. (The first two volumes are 
concerned with generalized infonna-
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About OCR 

This plastic-bound guide contains 
more than 30 pages of information 
helpful in the understanding of op­
tical scanning and the forms re­
quired. The brochure includes infor­
mation on scanning terms, examples 
of bar coding, mark and character 
reading systems, plus readable OCR 
fonts. A brief explanation and dia­
grams of an optical scanning system 
and examples of scannable forms are 
also included. GAF CORP., Shelby, 
Ohio. For copy: 
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speech; the dinner address by Ter­
rance Hanold, president of Pillsbury; 
and the president's address, "Why 
s}'lIs?" THE SOCIETY FOR MAN­
AGEMENT INFORMATION SYS­
TEMS, One First National Plaza, 
Chicago, Ill. 60670. 

Individual Privacy 

A 77 -page study recently released by 
The RAND Corp. reports that the ag­
glomeration of data on individuals, 
via the computer, presents a serious 
threat to the individual's right to pri­
vacy and if allowed to proliferate, 
the deleterious effects on the indi-

PERT network volume per month. 
From the computed curves a user 
can derive the expected savings that 
apply in his specific situation. SYS­
TONETICS, Anaheim, Calif. For 
copy: 
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Students for Data Ed 

A folder outlines the new Students 
for Data Education (SDE) program 
of The Society of Data Educators. 

tion sciences. (Vol. 1, $1.50, is titled 
Information Acquisition, Sensing, 
and Input; Vol. 2, Processing, Stor­
age, and Output Requirements in In­
formation Processing Systems, is 
available for $1.25.) Specify SD Cata­
log No. C13.44: 113/Vol. 1, 2, or 3. 
SUPERINTENDENT OF DOCU­
MENTS, U.S. Government Printing 
Office, Washington, D.C. 20402. 

Getting the Most 

A 20-page illustrated report on "How 
To Get the Most Out of Your Com­
puter Staff" shows how to design a 
first-rate employee development plan 
and outlines steps to train operators, 
programmers, analysts, and man­
agers. Maybe should also be read by 
those who are going to get the most 
gotten out of. ADVANCED MAN­
AGEMENT SCIENCES, Lynnfield, 
Mass. For copy: 
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vidual, and therefore society, are 
likely to be irreparable. The re­
searcher concludes that information 
systems must incorporate certain 
properties in their initial design in 
order to safeguard individuality 
while still providing a complex and 
interdependent society the informa­
tion it needs to function effectively. 
He suggests ways of using available 
techniques to safeguard society. 
Order AD-706 963. Cost: $3; micro­
fiche, $.65. CLEARINGHOUSE, 
U.S. DEPT. OF COMMERCE, 
Springfield, Va. 22151. 

The SDE is said to be the only na- , 
tional student group seeking to in­
form students about th~ social oonse­
quences of automation, as well as the 
career possibilities and future user 
benefits of computers and data pro­
cessing. The group is urging the for­
mation of student chapters on secon­
dary school and college campuses. 
THE SOCIETY OF DATA EDU­
CATORS, Northfield, Vt. For copy: 
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Engineer to Manager 

A six-page pamphlet describes a 
home study course designed to train 
electronics and engineering person­
nel to manage a company by teach­
ing fundamental financial methods 
through simulated on-the-job experi­
ence. For what it's worth, more than 
5,000 executives have completed the 
course. MANAGEMENT GAMES 
INSTITUTE, Larchmont, N.Y. For 
copy: 
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Bound-up in EDP 
problems' 

(( 

Successful EDP management 
depends upon getting the right com­
puting power to the right place, at the 
right time, at the right price - in spite 
of problems! 

So, how do you untie knotty problems 
like peak-loading jam-ups or extend com­
puting service to remote locations that 
can't justify their own computers? And, 
what happens when your computer is down 
or not right for the job? 

More computers aren't the answer. That's old 
hat - and expensive. It's better to extend the 
computing power you have or, get access to 
more when you need it. How? Simple. Use 
intelligent data terminals! As computer 
extenders. Where you need them. For 
a choice of the computing power you 
want. In-house or outside. Dial-up or 
dedicated. 

And, that's where DTS-100 comes in. 
It's the "intelligent" remote batch 
data processing terminal. It's pro­
grammable for ready access to the 
computer you need - when you need 
it. That's the job it does. It talks with 
other terminals, too. It also works 
stand-alone for off-line data pre­
processing and formating.lt's a com­
plete data processing package. Con­
sider this, too. DTS-100 is simple to 

use. Operator program loading 
selects the program for the com­
puter of your choice. You merely dial­

up and get on-line. It's flexible, too. 
Change or add peripherals as your 

needs change.' 

The basic DTS-100 terminal includes its 
own mini-computer. To program commun­

ications formats and compress data. Its 
own I/O processor controls the peripherals 

and data set interface. And, its peripherals 
offer the right functional combination for the 

speed ranges you need: Card readers read at 
400 or 600 cpm. Line printers print at 300 or 

1000 Ipm. Card punches punch at 100 cpm. 
~~==~~~ Magnetic tape units - 25 ips 7 or 9 track 

transports intermixed-are IBM com­
patible. CRT's, too. 

One more thing before you go. 

We'd like to tell you more about DTS-
100. Write for our Bulletin 1035. Or 
call us. Remember you can use DTS-
100 even if you don't have your own 
computer but need computing power. 
It talks to them all. Besides, it costs 
a lot less to use. You'll like that. 

II'.IIOLLEA I 
, division of B,d,,, M,l" M,nuf,clurin, Comp.ny 

the colftputer extenders! 
MANUFACTURING FACILITY AND MAIN SALES OFFICE: 150 EAST STANDARD AVE. • RICHMOND, CALIF. 94804 • TELEPHONE 
(415) 233-8220 • CENTRAL SALES OFFICE: 4545 W. BROWN DEE~ RD. • MILWAUKEE, WIS. 53223 • TELEPHONE (414) 355-0400 
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Microfilm Systems 

Not only the components of micro­
film systems, but guidelines for sys­
tem selection are furnished in 24-
page full-color brochure, Engineer­
ing Documentation Microfilm Sys­
tems Plus. Ten evaluation questions 
are first posed, then answered 
throughout the remaining informa­
tion on everything from camera input 
through reader/printer. A summary 
contains six more operational con­
siderations that have been incor­
porated into design of the compo­
nents. ITEK BUSINESS PROD­
UCTS, Rochester, N.Y. For copy: 
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Handbooks 

Individual digests, guides and state­
of-the-art appraisals of the computer 
industry are described in a brochure 
giving the specific titles and prices. 
Subjects range from computer char­
acteristics and data communications 
to terminals and minicomputers. The 
first state-of-the-art volume is on 
time-sharing. Although the informa­
tion has been compiled from that fur­
nished in a detailed regular service, 
the idea was to condense it for quick 
reference to essential facts. AUER­
BACH INFO, INC., Philadelphia, 
Pa. For copy: 
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S/3 Card Peripherals 

Data sheet describes the cs 8000 
sorter and CR 8000 reader for the 96-
column card. The cs 8000 sorts at 
1500 cards/minute to six 600-card­
capacity output stacks. The reader 
option turns the off-line sorter into an 
on-line reader with 1000 and 1500 
cpm synchronous read rates. The 
reader can read IBM System/3 
punched code (all 96 characters in 
one pass) or Potter Magnetic Bar 
Code. POTTER INSTR UMENT 
CO., Plainview, N.Y. For copy: 
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WEMA Directory 

The 100-page 1970 WEMA Directory 
reports information on 600 electronic 
manufacturers and information tech­
nology firms in the West, including 
general office and plant locations, 
ownership, products, employment 
level, and top management. More 
than 80% of the member companies 
are small businesses with fewer than 
500 employees. Cost: $15. WEMA, 
2600 EI Camino Real, Palo Alto, 
Calif. 94306. 
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Off:the-shelf 
delivery: 
Another 
Remex advantage. 
~irst we gave you fiber optics, a Remex 
exclusive. Then a self-cleaning, vibration·proof 
quartz iodine lamp with unvarying illumination 
for 15,000 hours (another Remex exclusive). 
Now it's quick delivery: in most cases only 2 
weeks from receipt of your P.O. That goes for 
our standard Readers and the Remex Series 
3000 and 4001 tape reader/spoolers. Each 
offers sensitive, perceptive, reliable reading. 

And, in a very short time, a Remex Reader/ ~ 
Spooler can be a part of your system. Call us =.-~:.. 
at 213-772-5321, regarding our off-the-shelf - --
delivery. Or write for free literature to Remex 

Electronics, 5250 W. EI Segundo Blvd., REMEX ELECTRONICS 
Hawthorne, California 90250. In Europe and the U.K .• contact S.p.A. Microtecnica. Torino. Italy 

A UNIT OF 

""'XL~ ~~® 
EX-CELL-O CORPORATION 

CIRCLE 29 ON READER CARD 
121 



· A dirty tape can 
give a computer the DT~. 
Dirty tape causes data drop­

outs. And dropouts can make a 
computer see things that aren't 
there. That costs you money . 
And that's enough to make any­
one see red. 

RCA Computer Tape helps 
computers read and write right. 

122 

It's a special formulation that 
starts cleaner. Every inch of every 
reel is tested and certified in the 
cleanest of white-room conditions. 
(We think statistical testing 
leaves too many blind spots.) And 
it stays cleaner, longer. 

So? Fewer dropouts, more 
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efficient computing.-
Help your computer see 

things as they really are. Write 
RCA Magnetic Products, 
201 E. 50th St., New York 10022. 

Our tape keeps the DT's away. nell ¥~;!!puter 

DATAMATION 



Letters ... 

TICCET reservations 

Sir: 
The TICCET system,. developed by 
MITRE Corporation (Aug. 1, p. 60), 
offers a promising new option for CAl 

professionals concerned with the de­
cline of public and private invest­
ment in computer-assisted instruc­
tion. As was noted in the story, peo­
ple are more likely to invest in a 
$155,000 system than in a $10 mil­
lion system, especially in these times 
of declining research and develop­
ment funds. The restriction to short 
cable length requiring a self -con­
tained terminal classroom is not a 
bad one for mass implementation 
since curricula can be developed 
around specific purposes to keep 
such small systems busy. The off-line 
preparation of the curriculum also 
provides some measure of the protec­
tion that is necessary to provide an 
incentive market for the develop­
ment of high-quality curriculum ma­
terial. 

An advantage not mentioned in 
the story is that a small system can be 
justified by means of a relatively 
modest curriculum development ef­
fort. Engineering high-quality com­
puter-assisted instruction materials is 
a formidable task, requiring much 
time and money. Developing enough 
material to keep a IOO-terminal sys­
tem busy for 2000 hours per year i~ 
far less formidable than developing 
enough material to keep a 4000-
terminal system such as the one pro­
posed at the Univ. of Illinois busy for 
one year. There is no denying the 
statistical advantages which can ac­
crue in the costs of central equip­
ment and operations staff when a 
divisor of 4000 terminals is applied. 
However, with the present state of 
the art and the market, there are 
many factors which favor the smaller 
system con c e p t represented by 
TICCET. 

One concern which must be ex­
pressed regarding the development 
of TICCET is that the "algorithmic 
frame" capability be made as exten­
sive as possible. While it is possi­
ble to justify a frame-oriented system 
for computer-managed instruction, 
many of the more promising applica­
tions of computers in higher educa­
tion, including computer-assisted in­
struction, require more extensive log­
ical and proc~ssing capability. MITRE 

would be well to leave flexibility in 
their systems design for trading off 
terminals against processing capabil-

(Continued on page 126) 
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Photoelectric Tape Reader 
Maintenance? Hardly ever - not enough to even mention. The secret lies in 
simplicity: NO detents, ratchets, belts or gears; NO clutches or mechanical 
drives; NO on-off switching servos. Just three reliable SLO-SYN motors­
one stepping motor advances the sprocket and two torque motors drive the 
reels and tension the tape. 

There are models with 15-volt signal levels for discrete components 
and 5-volt signal levels for integrated circuits. Reading rates are up to 125 
characters a second asynchronous. All field offices have demonstrators for 
your personal evaluation. For full information, contact them or write, wire 
or phone: 

~""", 
'1 IWL-•• I "'" 

• "" I :~--l:~~~~ ~ 
""",7® 

THE 

SUPERIOR ELECTRIC 
. COMPANY 

383 Middle St., Bristol, Conn. 06010, 203/582-9561 

Sales/service centers: Atlanta. Boston • Chicago • Cleveland • Dallas. Detroit. Los 
Angeles • New York. Phi.ladelphia • Rochester • St. Louis • San Francisco. Washington 

L -- ... -.... -- .... --.. ----....... -.-------
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When the Goddard Space Flight Center 
wrote their specs for a 

hardcopy printer. they wound up 
with a choice of one. 

They didn't mean to. 
It just turned out that way. 

Because of all the printers around, the 
Gould 4800 was the only printer which could 
give the Goddard people all they asked for. 

Speed Goddard asked for 1000 lines per 
minute. The 4800 will whip out 4800. 

Silence Goddard planned to put their 
printer right in their on-line control room. And 

weren't about to put up with a noisy impact 
, printer. With the Gould 4800, they don't have 

to. It's electrostatic. And very quiet. 
Printout Width Goddard wanted a full 80 

columns wide. The Gould 4800 provides it. 
On convenient 8~" wide paper. 
The Goddard people also were 

impressed by several other important factors: 
alphanumerics and graphics - the Gould 

4800 delivers words and pictures, 
simultaneously, direct from computer 
output; permanent paper- special, 

high-contrast, won't curl, get 
yellow or brittle ... you can write on 

it with anything; reliability - smooth, qui~t, 
impact-free operation means less wear and 
tear on parts, less maintenance, little < 

downtime; versatility - Gould 4800 generates 
wide variety of fonts, from smallest matrix 
on up, in many weights, sizes and faces. It 
can be integrated into a console set-up 
(see Goddard installation photo on opposite 
page) or used independently as shown below. 
One more thing: The Gould 4800 is priced 
at or below printers that can't come close to 
the performance. So the Goddard people 
not only got quite a lot more than they 
bargained for. They also got quite a bargain. 
Talk to your computer people about the Gould 
4800. Then talk to us about a demonstration. 
We're ready whenever you are. 
Gould Inc., Graphics Division, 3631 Perkins 
Avenue, Cleveland, Ohio 44114. 

GOULD 
Gould 4800. The next generation 
of high-speed printers. 
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careers. 
And the 
salaries 

they 
command. 

The source edp 
computer salary survey 
& career planning guide 

Here is an up-to-the minute report on 
opportunities for computer professionals 
including new fields for career advance­
ment on a national and international basis. 
Plus the techniques and strategy of how 
and when to change positions. And for 
how much. (As high as $75,000.) 

It's in the all-new 10,000-word 1970 
Source EDP Computer Salary Survey and 
C~reer Planning Guide. Compiled and 
edited by the Source EDP Computer ex­
perts. To speed delivery of your free copy 
write or call your nearest Source EDP 
office. Or circle the reader inquiry card. 

source~dP 
Atlanta-~~ll)~~\wnett, 11 Corporate Square 30329, 

Chicago-Thomas D Walsh, 100 S. Wacker Drive 60606, 
f~n~m'r:151) ~~~_~~~~ommerce Drive, Oak Brook, 

Cleveland-Jack B. Sellers, Suite 715, Investment Plaza 
1801 E. 9th SI. 44114, (216) 861-0808 ' 

Dallas-rzal~) E63~~~t;sgr, 7701 Stem mons Freeway 75247, 

Detroit-Robert r. Stevens, 24500 Northwestern Highway 
Southfield, Mich. 48075, (313) 352-6520 

Greenwich, conn.-~~~)r~6t:3~~~en, 9 Benedict Place 06830, 

~ouston-Robert V. Kinney, ~300 W. Loop S. 77027, (713) 621-6070 
os Angeles-aH)38~:~~hgh 3550 Wilshire Blvd. 90005, 

Minneapolis-Fred N. Anderson 801 'Nicollet Mall 55402 
(612) 332-8735 ' , 

New Vork-fN2~7s5k_~i~6n,1414 Avenue of the Americas 10019, 

Palo Alto-r4~r~)0~kfI~J' 525 University Ave. 94301, 

PhlladeIPhla-r2eloJ~~ls.rmming, 1700 Market Street 19l0~, 
St. Louis-Robert H. Trumbull, Suite 207, 130 S. Bemiston 

Clayton, Mo. 63105, (314) 862-3800 ' 
San Franclsco-Rchard M. Clark, III Pine Street 94111 

Union, New Jers~~~~!~~:f~. Mickel, 2204 Morris 07~83 
(201) 687·8700 ' 

Affiliates in the United Kingdom. 
Client companies assume our charges 
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ity. Applications in high school, jun­
ior college, and college may be more 
promising than the applications in 
elementary school which MITRE has 
so far explored. Yet, system require­
ments for these applications favor far 
greater algorithmic capab9ity than is 
indicated in the presentl)1 conceived 
TICCET system. 
C. VICTOR BUNDERSON 
C AI Laboratory 
University 'of Texas, 
Austin, Texas . 

Use the dump 

Sir: 
I would like to share with other cur­
rent and potential users of commer­
cial time-sharing services a concern 
involving the ease with which one 
can ignore appropriate safeguards in 
their use, in the sense of not provid­
ing for system dumps or file dumps to 
tape from time to time. This is some­
thing we would not fail to do in our 
own computer centers, but somehow 
seem to be very willing to f~il to do 
when using facilities which we con­
trol to a far lesser extent. The most 
apparent hazard is, of course, fire or 
other physical damage to the con­
tractor's computer center. Ont! far 
less commonly thought of, but which 
is a very real danger at the present 
time, is the possibility that such a 
contractor may experience, if his 
business is failing, certain kinds of 
legal actions which might operate to 
tie up the contents of his disc or tape 
libraries for undetermined periods of 
time. This kind of hazard is particu­
larly important when the time-shar­
ing users are not professional edp 
people, but, rather, casual users who 
may not have much idea of risks to 
which their data or programs are ex­
posed. 
ROBERT HARRIS 
International Monetary Fund 
Washington, D.C. 

No ladies room 

Sir: 
Your July 15th issue. contained two 
extremely interesting articles on the 
people problem in the computer 
business. I thought you might be in­
terested in my own experience. 

Almost four years ago, at a private 
edp school, the teaching level wa~ 
good, but screening of applicants was 

so shoddy that although they profess 
to limit entrants by virtue of a two­
hour aptitude test score, in reality 
many are accepted who actually fail 
this test. This leads to a student 
population containing a wide spec­
trum of ability. The curriculum must 
be covered in the time allotted; the 
bright students absorb quickly, but 
others get further and further be­
hind. The slower students graduate, 
but when applying for jobs at work­
ing installations, they fail aptitude 
tests! 

Others, like myself, found no jobs 
in IBM installations for which we 
were ostensibly trained, but found 
positions as console operators, sorter 
operators, or jobs with other manu­
facturers. I went with a major manu­
facturer and had to learn all their 
accounting machines from scratch 
(which I could have done without 
spending time and money in the 
school) . Although I rose in three 
years to the level of programmed 
electronic accounting machines, there 
was no chance . to go up to third 
generation. 

All government regulations and 
private protestations notwithstand­
ing, many employers will not hire 
women programmers because of their 
insistence on late hours and/ or 
weekend work resulting from con­
stantly prevailing crisis situations in 
third generation work. 

With a B.A. in English and previ­
ous editorial and programming ex­
perience, I was able to change jobs at 
a great increase in salary to a private 
firm as a t.echnical writer, with the 
responsibility of developing system 
and user operation manuals, market­
ing proposals, corporate brochures, 
etc. This may' sound exciting to 
some, but for me it is not the same, 
since I think programming is the 
most fun a person can have, work­
ing! ! 

And here I sit, a woman with 
almost four years' involvement and 
exposure in the computer business 
. . . locked by pe~sonal responsibil­
ities to the Long Island area and at 
least the salary I am now receiving, 
and knowing I have the capability, 
and I can't move into third genera­
tion programming without taking a 
big salary cut and being a trainee 
again! Although I have done system 
analysis and design in conjunction 
with the electronic accounting ma­
chine programming effort, the lack of 
a. universal language keeps me from 
moving ahead. 
N arne withheld by request 
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PEes 
just filled the vacuum 

with a 45ips 
no vacuum transport. 
It does everything 
any other transport 

cando. 
For $3150. 

Here's the Transport. Here's the Proof. 

Here's a complete new line of low cost, 45ips 
transports that get up to speed with no velocity 
transients, no overshoot, and no ringing. And a price 
tag of $3150 in quantities of 100 for read-after-
write. Available in read/write at $2930 in the same 
quantities, and at similar low prices in 72 new 
models of read only for off-line applications such as 
COM. With exclusive PEG data recovery 
features, this new 45ips, 10%" reel 6000 series 
comes in 7- and 9-track, 800cpi NRZI. Also available 
in the new 9-track, 1600cpi phase-encoded 
USASII and IBM compatible formats. Get the full 
story on this 45ips breakthrough. Write Peripheral 
Equipment Corporation, 9600 Irondale Avenue, 
Chatsworth, California 91311. (213) 882-0030. 

PEe 
SALES OFFICES: Los Angeles (213) 882-0030 • Orange County (714) 546-4836 • Chicago (312) 696-2460 • Boston (617) 899-6230 • New York (203) 966-3453 • London Reading 582115 
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IMSUsers. 

UH = 
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This is the 
eouponyodd 
expeetIBM 
moWer. 
r-----------------------· I 

I 
Since IBM gave you IMS, you probably think I 

they'd offer you a query and reporting language 
for it. 

They don't. 
Wedo. 
We call our language OL/1. 
If you'd like to find out how OL/1 takes care 

of communications and reporting while it 
eliminates 90% of the programming time, we'll 
send you the technical information manual. 

Just send us the coupon. 
You can't get a better offer than that. 

Name __________________________ __ 

Title _________________ _ 

Company _________________ ___ 

Street _________________ __ 

City _________________ _ 

State ___________ Zip __ _ 

Mail the coupon to: 
General Analytics Corporation 
100 Main Street 
Reading, Massachusetts 01867 

GENERAL ANAL YTICS CORPORATION 
New York, Boston, Washington D.C., Los Angeles 

I ___ --------------------~ 
CIRCLE 39 ON READER CARD DRTRMRTION 



WEMA'S annual Medal of Achieve­
ment was awarded to Dr. Simon 
Ramo, vice chairman of the board of 
TRW, during the WEseON shqw last 
month .... James B. Moran, former 
vp, has been elected president of BASF 

Systems Inc., Bedford, Mass. He suc­
ceeds Dr. Dieter H. Ambros, who has 
been promoted to president of BASF 

Corp., Parsippany, N.J .... Jack Rose­
man is now exec vp and a director of 
On-Line Systems, Pittsburgh time­
sharing firm. He' had been vp of the 
Heliodyne Corp., where he founded 
its Washington Information Process­
ing Div. in 1966 .... CharI J. Beyle­
veld has been appointed president of 
Computer Sciences South Africa, 
Ltd., an affiliate of esc, which will 
provide Infonet t-s and other services 
throughout Southern Africa. . . . 
Frank McBee, Jr., who has been 
with Tracor since its founding in 
1955, is the company's new president 
and chief executive officer, succeed­
ing Richard N. Lane, who remains 
on as chairman .... Milton E. Mohr, 
former president, chief executive offi­
cer, and a director of Bunker-Ramo, 
now fills the same three posts at 
Scantlin Electronics. He succeeds J. 
Vance Holdam, Jr., who resigned for 
personal reasons. . . . Also resigning 
for personal reasons is Thomas T. 
Fleming, who was president and 
chief executive officer at Scientific 
Resources. He is replaced by Jack L. 
Wolgin who had resigned just last 
March as chairman and a director of 
the company, which he joined at its 
inception in 1953 .... Adrian C. Bos, 
president of esc's Computer Sciences 
Leasing Co., is now also president 
of the corporation's Information Sys­
tems Div., Los Angeles. Prior to 
joining esc, Bos was vp, commercial 
marketing, for Univac. . . . Michael 
E. McMahon has been appointed 
manager of data communications for 
The American Bankers Assn. with 
primary responsibility for the de­
velopment of standards in bank data 
communications. He had been com­
munications manager for Reuters .... 
At presstime Management Assistance 
Inc. had not named a successor to 
president L. A. Schwalm, who will 
continue with the company as a di­
rector and consultant. ... Robert L. 
Peshel, former president of Data­
mode Inc., Palo Alto consultants in 
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mag tape recording and data com­
munications, has joined Tri-Data 
Corp., Mountain View, as a member 
of the technical staff responsible for 
new product development. ... John 
D. Barbour, president of Xavier 
Corp., a Houston-based investment/ 
development firm, has been elected 
chairman and chief executive officer 
of Communications Logic, a Com­
puter Complex subsidiary .... Arno 
F. GIimn, manager of Raytheon's 
Missile Systems Div. software dept. 
for the past three years, has moved 
West and gone into business for him­
self in Northridge, Calif., doing en­
gineering oonsulting and contract 
programming. But he plans to open a 
Boston office next year. . . . Elected 
to the board of Xenex Corp. (for­
merly Management Methods, Inc.), 
Waltham, Mass., are: Robert C. 
Fisher, exec vp of Fisher Corp., Troy, 
Mich.; James D. LeVan, one of the 
founders of Sanders Assoc.; Donald 
R. Twyman, president of Industrial 
Data Processing and vp of Industrial 
Components, both of Detroit; and 
Theodore O. Yntema, a director of 
Bell & Howell, chairman of the Na­
tional Bureau of Economic Research, 
and much more .... James A. Yunker 
has resigned as president of troubled 
Astrodata and is succeeded by Rob­
ert B. Baker, treasurer and former vp 
of the company .... Robert A. El­
more will retain responsibility for fi­
nance and accounting functions at 
Transamerica Computer Co. and will 
take on the additional duty of com­
puter lease administration .... Harry 
Shaw, former exec vp, is now presi­
dent and chief executive officer of 
Maxson Electronics Corp., a Riker­
Maxson subsidiary. Former president 
Dr. Harold Goldberg, exec vp of the 
parent company, moves up to chair­
man of the board. . . . William B. 
McWhirter, former president of IBM'S 

Data Systems Div., has been elected 
a director of Itel Corp., San Fran­
cisco. . . . Herman L. Philipson, Jr., 
president of Recognition Equipment, 
has filled the vacant-since-Novemher 
posts of chairman, chief executive of­
ficer, president, chief operating offi­
cer, and director of REI subsidiary 
Corporation S. Philipson himself takes 
over the first two jobs, and Don W. 
Hartson, a Corporation S vp, the last 
clrree. • 

computer 
careers 

VVhy base your career on just one 
interview? Make your choice from 
among several career positions! 

EUROPEAN and 

NATIONWIDE CHOICE 
N.Y., N.J., NEW ENGLAND, WASHING­
TON, D.C., PHILA., MINNESOTA, 
TEXAS, HUNTSVILLE, FLORIDA, ARI­
ZONA, CALIFORNIA AND OTHERS 

Contact us if you have some experience 
or interest in any of the following: 

D Computer Hardware & Terminal 
Dev. & Design 

D. Software Development - lan­
guages, Compilers, Assemblers, 
Monitors or OS Design 

D Digital/logic or Circuit Design 

D Real Time/ Communications & 
Process Control Systems 

D Software Applications Tech­
niques for OS/DOS 360 or Minis 

D Systems Engineering or Pro­
gramming Systems Support To 
Marketing 

D Management Sciences/ Consult­
ing 

Unique opportunities exist in the 
$9000·30,000 class for Managers, 
Seniors & Professionals who can ac­
cept management responsibility and 
rapid growth 

DIRECT SALES 
MAR"KETING 

HARDWARE & SYSTEMS 
TO $35,000 

All expenses are assumed by our client 
companies. 

VVrite in confidence, including pres­
ent salary, acceptable locations or 
call (Collect) Mr. Nellissen (Area 
Code 212) Plaza 9·1720 

a~i1n 
aLBeRT. neLLlssen. Inc 

Leading Consultants to Management 
in the Data Processing Field 

510 MADISON AVENUE, N.Y., N.Y. 10022 
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Our memory disc blanks 
give you new freedom . 

from metallurgical flaws. 

Others Ordinary memory disc substrate (100x) after 
• machining. Rough valleys show where stringers 

were "torn" out. Disc could be rejected-or corrected by excessive 
lapping or polishing. Otherwise, finished disc would be subject to 
high data dropouts. 

Ours New Kaiser Aluminum ultiMemory O-temper substrate 
• (100x) after machining. Unique filtering minimizes 

stringers. Result: Lowest rejection rate in the industry for subsurface 
discontinuities. Finished disc can be expected to deliver minimum 
dropouts. 

Our new ultiMemoryTM sub­
strate has the least metallurgical flaws 
of any memory disc substrate in the in­
dustry. We've effectively reduced string­
ers and oxides with a unique filtering 
process. And eliminated all surface pro­
trusions to minimize your pre-sanding 
operations. 

In O-temper, ultiMemory also 
is the flattest substrate available. Our 
special thermal flattening technique is 
the reason. This means you cut produc­
tion time and costs. We deliver ulti­
Memorysubstrate in air-tight, heat-shrunk 
plastic packaging to keep blanks clean, 
scratch-free. And each "pack" weighs 
only 24 pounds which may be easily han­
dled by women. 

If you want to start cleaner for 
a smoother finish, use the reader inquiry 
card. Or write the knowledgeable source 
-Kaiser Aluminum, Room 2129, Kaiser 
Center, Oakland, California 94604. 

K'AISER 
ALU /VII N U /VI 
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w RLD ROUNDUP 
"DOCTOR, I'VE 
GOT A PAIN ... 

... BUT WHERE 
ARE YOU DOCTOR??? .. 

... NOW THERE, 
EVERYTHING IS ALL RIGHT." 

September 1.5,1970 

For some time, patients entering the Southern 
General Hospital in Glasgow, Scotland, have been 
meeting a computer instead of a doctor. Preliminary 
results of this experiment were explained last 
month at a London conference on Man-Computer 
Interaction at the National Physical Laboratory. 
Dr. Christopher Evans, senior research psychologist at 
NPL and one of the organisers, believes the man on 
the.street finally is beginning to feel the impact 
of computers. The "new math," he says, is only an 
indirect impact.~.just as most of the work with 
time-sharing has been conducted within large 
organisations and confined mainly to specialists. 

But the type of application under investigation 
at the Scottish hospital really does take the 
machine into ordinary people's lives. This involves 
a terminal which has been installed in the admitting 
room of an outpatient clinic at Southern General. 

It is used by patients with suspected gastric or 
duodenal ulcers visiting the gastroenterology 
specialist. On arrival they are asked to use a 
simplified typewriter terminal which has a special 
panel covering the normal keyboard so that there are 
only three large buttons to be pushed. There are 
"tes," "no," and "don't know" buttons. A short dialog 
between machine and patient gets the answers to a 
series of repetitive questions that the physician puts 
to ~ll his patients. They range from "do you get an 
acid or bitter taste in your mouth after eating 
food?" to "can you indicate where you feel pain?" 
Some subtle questioning compensates for the last type 
of inquiry where traditionally the patient has used 
gestures, such as placing the flat of his hand or 
a finger over the position of pain. The patient just 
pushes the appropriate button; but periodically the 
machine prints out soothing statements such as· "you 
are .being a great help" and "take your time, we're 
in no hurry." After the list of questions is 
completed, the printout is torn off by a nurse and 
attached to the notes that go with the patient to the 
doctor. An attitude survey of patients indicates that 
many are quite content to strike up a relationship 
with the impersonal machine~ Some even prefer it. 

The project has been devised by Prof. W. Card, in the 
department of medicine relating to computing and 
mathematics, Glasgow Univ. The psychology of the 
sotfware and terminal development, in terms of patient 
reaction, has been designed by a group from NPL. 
A second stage of the study is being considered, 
using a recorded voice response operated from the 
computer. However, this is causing some debate 
among the experimenters because they are uncertain 
about whether patients would like a warm chatty 
approach or the imperious attitude of many consultants. 
The cost of the scheme on a regular basis would 
probably be about $8 to $10 a patient, but the 
consultant should be able to give more time to each 
subject and also see more people an hour. For the 
trial, the terminal was linked to a GElS t-s bureau. 
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YOU DON'T HAVE 
TO TAP A TELE· 
PHONE WIRE TO FIND 

...... -II-... --=-fII 
OUT HOW YOU COMPARE 
WITH YOUR CONTEMPORARIES I I 

The Callahan Center, with offices in Philadelphia 
and California, has accumulated many facts over 
the past four years in placing computer profes­
sionals all over the country and overseas. We would 
like to share them with you; 

Now you can determine exactly how you com­
pare with your contemporaries. This FREE 1970 
edition lists typical backgrounds of professionals in 
the EDP field. This includes their year of gradua­
tion, a description of their experience, (including 
Machines, Languages, and Applications) , their 
present salary and bona fide offers. 

Ff(££ -/j} Find ,out 
where you stand. 

Write for this 

free booklet now. 

All of our services are employer paid. 

CIRCLE 503 ON READER CARD 

Senior 
Systems. Analysts 

j 

Large Florida corporation seeks senior systems 

analysts with computer oriented business sys­

tems background. Must have minimum of 1 

year computer programming experience and 

two years' experience in developing business, 

engineering, factory and job shop systems. 

Bachelor degree in business administration 

or allied area required. 

Send resume to T. E. Armer 

flORIDA RESEARCH AND DEVELOPMENT CENTER 
WEST PALM BEACH, flORIDA 33402 

Pratt & U 
Wh itney UIVISION OF UNITEO AIRCRAFT CORPORATION 

~ircraft ~® 
An Equal Opportunity Employer 

CIRCLE 507 ON READER CARD 

Si vous etes un "SYSTEMS ANALYST" de premier plan ayant quelques annees d'experience 
Si vous voulez conmiitre les problemes et les methodes des entreprises europeennes ... 

POURqUOI NE PAS SAISIR CEYTE OCCASION DE TRAVAILLER EN 

FRANCE? 

SERTI 
(Membre du Groupement Fran<;ais d'Informatique, 300 specialistes, chiffre d'affaires 1969 : $6 millions) 
est un Bureau d'Etudes et de Conseil en Informatique de Gestion, qui vousoffre la possibilite de 
participer a la conception et a la realisation de projets importants faisant intervenir des techniques 
avancees : 

Temps reel; 
Grands fichiers; 
Nombreux terminaux "on-line". 

LA PRATIQUE DU· FRAN9AIS COURANT EST NECESSAIRE 

Si vous etes interesse par cette proposition, ecrivez-nous: Pourquoi vaus intcresse-t-elle? Qui etes 
vous? Que pouvez-vous nous apporter? 
Pour assurer Ie succes de notre collaboration, parlez-nous de vos experiences et de vas projets. 
Precisez Ie salaire souhaite. 
N ous vous demandons de nous envoyer une lettre manuscrite. 
Nos correspondants aux USA recevront si necessaire les candidats selectionnes. 

S E RT I 
17 Rue Monsigny, 
P ARIS-2c, France. 

CIRCLE 511 ON READER CARD 
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WHAT IS YOUR TRUE WORTH? 
JOB OPPORTUNITIES 
BULLETIN 

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

Our bulletin, published monthly, listing available opportunities in 
the Systems & Data Processing field is available free of charge and 
will be mailed to your home monthly 'upon your ,request. 

For your free bulletin, without any obligation, circle reader service 
card #509. Please USE HOME ADDRESS ONLY! 

FREE CONFIDENTIAL 
PLACEMENT SERVICE 

$12,000 to $48,000 
move into upper brackets 
with OUR FREE . 
CAREER ANALYSIS 

• PROGRAMMERS-ANALYSTS 

• SYSTEMS MANAGERS 
• EDP SALES/MARKETING 
• OPERATIONS RESEARCHERS 

• MIS DIRECTORS 
• SoftV\(are-Timesharing-Conversion 

Communication Specialists 

If you're bigger than your present position, change it. 
Evaluate your career, with the help of our EDP·CAREER 
SPECIALISTS, and move up to a better position. One 
telephone· call can solve your problems for the 1970's. 

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 yoh to 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). 

Our staff is recognized by industry and individuals alike for bring. 
ing together the right person and the right job. BRyANT EDp. 
SYSTEMS serves the best.qualified Data Processors in the computer 
industry and in strictest confidence. Call collect 9 A.M. to 5 P.M. 
Every weekday or Saturday until Noon. 

LON D. BARTON, President 
CADILLAC ASSOqIATES, INC.* 
32 West Randolph st. Chicago, III. 60601 

Financial 6·9400 

West coast residents-contact: 
Lon D. Barton Associates, 3325 Wilshire Blvd. 
Los Angeles, California 90005 
(213) 385·9111 

*"Where More Executives Find Their Positions Than Anywhere 
Else in The World." 
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Richard Ondre, Mike Dorn, and Dick McCarty 
(312) 726-5860 or 726-6232 

or send your resume to: 

Rick Adonis, President 

BRYANT EDP· SYSTEM$ 
A Division Of Bryant Associates 

67 E. Madison, Suite 1608 Chicago, III. 60603 
Agency Licensed 

CIRCLE 501 ON READER CARD 

program us to lind you 
a better lob in programming 

Tell us about yourself 
and we'll be able to 
tell you where the 

, better opportunities 
lie in programming. 
Here's what we'd 
like to hear 
in a resume or letter: 
Jobs you've had in 
programming. 
Machine languages you 
can write. Hardware and 
software you're familiar 
with. Your education. 

Tell us too, what field you 
want to be in-investment 
and brokerage, 
manufacturing, 
retailing, insurance, 
accounting, engineering. 
If you're bored with the 
programs you're writing 
now, if you want more 
sophisticated techniques 
to handle, and if you want 
more room to move, we'd 
like to know about it. 

Program us to help you! 
Send us your resume' or letter 
including salary desired. 
When we have this input, we'll 
call and tell you about the 
various companies ' 
that have asked us to 
find you! We'll arrange 
for a client company to 
bring you in for a 
personal iJ:1terview 
at no cost to you. 

Tell UI ••• 
10 we can 
Itart 
telllni YOU ••• 

Wells Recruiting Systems, Inc. 
875 North Michigan Avenue, Chicago, Illinois 60611 (312) 664·8166 

170 Broadway, New York, New York 10038 (212) 964.5566 
3435 Wilshire Blvd., Los Angeles. California 90005 (213) 380·0212 

AN IMPORTANT ANNOUNCEMENT FROM WELLS 
W.R.S. franchises are now available to qualified applicants. Minimum capital requirement about $20,000. Partner· 
ships can be arranged. Write or call collect Toby S. Brimberg, Wells Management Franchising Corp., 170 Broadway, 
New York, New York 10038, (212) 964·0211. ' , 
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The Forum is offered for readers who want to express their 
opinion on any aspect of information processing. Your con­
tributions are invited. THE* 

F 
Maybe LSI Can \Nork 0 

apply to a project in digital circuitry, R 
that endeavor is in the field of lSI. U The subject of large scale C . : integration has seen con­

. siderable discussion. It has 
"run the gamut from wild 

enthusiasm to dour head-shaking. 
On the enthusiastic side, we have 

seen the normal headlong rushes to 
build ... to build anything, so long 
as it was lSI. We have seen curves 

. that promise large profits, that show 
astounding lIyield" rates, and that 
show how close to the ideal in data 
processors we can get with lSI. 

Anyone who wants recognition 
nudges management with lSI-pep­
pered talks and curves (there's a world 
of sincerity in a curve) showing how 
an lSI-oriented computer can save 
his company N millions of dollars in 
computing payrolls alone. No man­
ager worth his salt can afford to ig­
nore this double potent pitch. 

lSI is a recent development. The 
ballyhoo around it is not; it was 
merely passed on from the previous 
"recent development." For such a 
development to have enduring sub­
stance, it has to be examined via 
absolute terms. If there are no perti­
nent absolute terms it would be ad-
visable to dismiss the subject out of 
hand. 

What is absolute about lSI? A few 
invariant facts can be listed, and then 
some pertinent comments can be 
made. We can claim these things to 
be known about lSI: 

1. Its nature is monolithic; i.e., all 
the parts are formed into one 
non divisible unit. This is the sig­
nificance of the "integration" in 
lSI. 

2. Fabrication can occur with rel­
atively as few operations to 
make a complex lSI circuit as 
to mak~ a single gate. 

3. It can be complex. An involved 
gating tree,' or shift register, or 
other logic element grouping 
can be formed monolithically. 
Hence the "large scale" iden­
tity. 

These three items can be demon­
strated, repeatedly and predictably. 

September 15,1970 

They form an absolute reference. We 
will now consider their significance 
from a popular viewpoint. 

Point 1 might make the reader 
think that "compactness" is easily 
reached by lSI. This may be true. 
On the other hand, compactness is 
questionable if a hundred connectors 
have to be attached to an area 
about the size of the period at the 
end of this sentence. A large amount 
of "uncompacting" has to be dane to 
get resolvable terminals. 

It is not known for a fact that lSI 
is inexpensive. Point 2 says "few op­
erations" may be involved in making 
a com~lex digital circuit. Anybody 

. who equates this with "inexpensive" 
is jumping to conclusions. It might be 
necessary to make 10,000 digital cir­
cuits before a IIgood ll one comes 
along, even though few operations 
are involved for each. 

There seems to be no limit to what 
adventurous engineers can conceive 
in complexity, all the way to com­
plete computer systems. This is point 
3 above. There is a minor point of 
cO':1troversy, however. When the num-

. ber of gates falls below a certain 
level, the circuitry loses the dignity 
of its lSI standing. It becomes medium 

. scale integration. 
The MSI terminology is not to be 

discarded lightly. The letters MSI 
somehow carry the assurance of 
safety and conservatism of design. 
MSI components are commercially 
available. Everybody uses them. 

There is a dark suspicion that MSI 
is used sometimes to convince man­
agement that the associated venture 
will be profitable and safe. lSI, on 
the other hand, is used to convey the 
impression of fearless leadership and 
adventure. 

Since the MSI/lSI boundary is the 
least definable element in this article, 
it will be discarded entirely. Thus the 
spectre of 551 (small scale integra­
tion) is obliterated im'mediately. 

A three-point basis for the defini­
tion/evaluation of lSI has been made. 
We will say that if all three points 

Shortly after it was shown that 
complex digital elements could be 
fabricated with integrated circuitry, M 
there was a natural wave of applica-
tion. The early efforts were little more 
than a conversion of standard tech-
niques into the new elements. One 
would not expect a cross-disciplinary 
impact to burst out with the first 
discovery. 

Insight into problem areas came 
shortly thereafter. It was mentioned 
above that the simple matter of mak~ 
ing connections into the microworld 
of lSI is awkward. But the connec­
tions have to be made, if only to test 
the new elements. 

There is the new breed of prob­
lems. How are we going to apply the 
test probes? How are we even going 
to find the terminals? How are we 
going to hold the elements in regis­
tration, so we know exactly where 
they are? What constitutes an effi­
cient and comprehensive test pat­
tern? How can we keep from destroy­
ing the elements in the act of testing 
them? 

Clearly, such problems are beyond 
the fast man with an ohmmeter. Mi­
cromanipulators are painfully slow, 
and can still make mistakes. 

Enter design automation. Perhaps 
a man cannot handle probes with 
dexterity, and know correct signal 
responses from hundreds of stimulat­
ing combinations, but a machine can 
cope with the task. 

It is probably not new to the 
reader, but the design automation 
staff in the "average" company has 
had a curious history. To a certain 
degree, such a staff existed· in the 
first place because it was unseemly 
not to have one. To the extent that 
certain kinds of signal sortings and 
listings were undertaken, the staff 
was highly lauded. On the other 
hand, undertaking original work in 
such subjects as fault isolation, net­
work synthesis, package placement, 
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and conductor routing was likely to 
evoke a cold non response, or possi­
bly some billing as tinkerers with un­
desired esthetics. 

lSI has changed all that. Without 
automated assistance, for example, 
merely identifying good chips from 
bad chips can be expensive. 

The ice has been broken, and it is 
now in vogue to associate many other 
facets of lSI design and construction 
with design automation. A major im­
pact of lSI, then, is the recognition 
of design automation as a mandato·ry 

. adjunct. 

No sooner are the construction 
problems of lSI within conceptual 
range than other basic considerations 
arise. For example, might not our 
whole understanding of the design 
process be affected by the properties 
of lSI? 

Consider the three basic points 
above. Complex devices, fabricated 
with few operations in a monolithic 
configuration, can hardly be equated 
to a room full of relays. Yet the de­
sign philosophy being impressed on 
lSI is probably closer to the design 
philosophy one would associate with 
relays than with a completely new 
medium. 

let us ask a basic question: What 
did we stress with logic which was 
implemented with relays, diodes, or 
any array of parts realizing logic 
nodes which cost money on an indi­
vidual basis? 

Save the logic nodes! Find redun­
dant elements and eliminate them. 
Pay for the economy with time, if 
need be. Multiplex where possible, 
but save the hardware! 

It is painfully obvious now that 
there is another conservation law 
which should replace the conserva­
tion-of-Iogic-nodes law. Gates we can 
duplicate, says lSI (point 2). We can 
build logic nodes in astronomical 
quantities, says lSI (point 3). Then 
why try to conserve where the need 
for conservation is secondary at best? 

let us reconsider the lSI dot whose 
connectors make it look like it is 
growing hair. What should we be 
saving? We should be saving con­
nectorsl 

An interesting inversion has taken 
place: it is not the logic elements 
which cost the most, but the conduc­
tors leading to those elements. 
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The first reaction to this new kind 
of conservation is studies of optimal 
packaging. The idea is to arrange 
the logic internally so that conduc­
tors are minimized. This in itself does 
not lead to a change in design 
philosophy. 

Now it is well known that, in any 
subject, the greatest gains are made 
in philosophical orientation before 
commitment. The simple decision not 

to undertake a project can be the 
most profitable in a company's his­
tory. The gains that are made by 
technical adjustments after the fact 
of application are trivial by compari­
son. Rearranging logic to save con­
nectors is in this latter category. 

One would expect intuitively that 
a major development like lSI would 
have an impact on the way designers 
think. When we further combine lSI 
with the strides which have been 
made . in design automation, the 
change in thinking should be, quite 
measurable. 

No such change really seems to 
have come about. 

Now let us look at what at least 
a part of the change in thinking 
should have been. We can do this 
by retracing events and drawing 
conclusions. 

It was mentioned that current de­
sign in digital logic is still based on 
a conservation-of-nodes philosophy. 
"Relay logic" is a good description 
of this. It has been good practice to 
save hardware by identifying repeat­
ing logic patterns, and simply have 
one element operate repeatedly in 
time. Multiplication is an eX9mpie of 
this, where some form of repeating 
additions is an economical method 
of obtaining a product. 

One trouble with saving logic 
nodes at the expense of time is the 
time expense itself. For this reason a 
high priority has been assigned to 
the physical problem of "fast" logic. 
The controversy between MaS and bi­
polar logic implementation is based 
partly on relative speeds, 

Suppose that the logical elements 
came without cost. Would there still 
be the need for this saving in time? 
Clearly not. The elements c;:ould be 
used in parallel to a much larger 
extent. 

This is currently the case. Certain 
kinds of digital logic can employ 

parallel gating networks. This re­
duces multiplexing, interim storages, 
and all the connections needed for 
design which uses time-distributed 
logic. 

When we consider that parallel 
logic can be more easily tested than 
logic which contains storage elements 
and feedback lines, we wonder why 
it is not used more often. When we 
consider that parallel logic is by its 
nature faster than time-distrib!Jted 
logic, hence will permit slower ele-. 
ments to be used, we wonqer why 
it is not used more often. 

The conclusion is that major impact 
of lSI should have been the increased 
use of parallel logic as a standard 
design technique. 

As it appears at this writing, paral­
lel logic is not in common use, nor is 
its use imminent. A clear recognition 
of the need for it exists in paralleli.sm 
at a higher level, such as with paral­
lel proce~sing schemes, overlapping 
operations, and the like." But these 
devices beg the issue of basic design 
philosophy. If there is· some kind of 
a barri~r to thinking in terms of 
parallel logic, it behooves us to in­
vestigate it. 

Consiqer that the design of digital 
logic has always been a mqnual 
task. Books have been written on the 
subject. Courses are taught at the 
colleges. . 

Classically, the steps il"! designing 
a system are: 

1. Select or devise an algorithm 
through which an operation can 
be implemented. 

2. Draw time-steps of charts to il­
lustrate the algorithms. 

3. Convert the charts to detailed 
schematic diagrams or logic 
equations. 

4. Construct the circuits. 

The gross steps are perfectly ac­
ceptable, and have produced note­
worthy results. Note that only step 
1 is of a truly "creative" nature. 
What colors things heavily is that all 
the steps have been carried out gen­
erally under a conservation-of-nodes 
philosophy. 

There is another factor. It is based 
on a humar·property. This is the lim­
ited number of variables that a man 
can process reasonably at one time. 
There is little question that a man's 

(Continued on page 142) 
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At RCA 
it's 18 months from now. 

That's how far RCA is ahead of the 
field in the fastest growing segment 
of the computer market. 
We're talking about large time­
sharing,multi-function, multi-user 
operating systems. 
We're looking for EDP professionals 
whose minds run to broad-gauge 
thinking. In total systems planning for 
hardware and software. Professionals 

with a deft mind in hardware/software 
trade-ofts. 
We're thinking of people with an eye 
for advanced thinking. People who 
might find our lead of eighteen 
months isn't big enough. 
One thing for sure. T.he opportunity 
is big enough. 
It's a year and a half from now at RCA. 
You could be there. 
Your experience should be in any of 
the following: programming; language 
processing; control systems; 

o'perating systems; utility systems; 
communication systems; tnicro-

. programming; field sales and system 
support; education or product 
planning. 

Write to: Mr. Thomas Beckett, Dept. 18, 
RCA Computer Systems Division, 
Bldg. 202-1, Cherry Hill, New Jersey 08101. 
We are an equal opportunity employer. 
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Programmers / Systems Analysts: 

is alive and well at 

P&VVA 

While others talk about it, ours is operational. 
Just one of the feature attractions in Information 
Systems. at Pratt & Whitney Aircraft, world's leading 
producer of jet engines. 

Another is a full bag of tools, including 360 models 
20, 30, 50 and 65; tapes, random devices, 2314's; data 
collection equipment; on-line facilities; DOS and OS. 

Applications? The gamut! Manufacturing, Product 
Support, Engineering, Finance, Purchasing, Advanced 
Planning, Management Sciences ... name it! 

Best of a", P&WA offers an outstanding program for 
professional development in a planned environmont. 
Our Systems-Programming Analysts are exposed to 
virtually every phase of this dynamic business. 
They get to move around, and they get to move up ... 
just as fast as their talents wi" take them. Isn't 
it time you talked to P&WA? 

For openers, why not send your resume 
and salary reqUirements to Mr. H. M. Heldmann, 
Professional Placement, Office A-44, Pratt & Whitney 
Aircraft, East Hartford, Connecticut 06108. 
An equal opportunity employer. 

Pratt & 
Whitney 
~ircraft 
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The Forum ... 

processing ability in this dimension 
can be augmented by a computer. 

Why doing so is not general prac­
tice is not known for certain: Some 
designers claim that there is no need 
for parallel switching logics of much 
over six variables ... but it has to 
be noted that this is also the limit of 
what a man can contain easily. There 
can be coincidence, of course, but 
there does seem to be some corre­
lation. 

Now we have something of a par­
adox. Any stigma which may have 
been attached to parallel circuitry 
because of complexity and hardware 
count has been greatly suppressed 
via lSI. The advantages of parallel 
circuitry, such as inherent speed" be­
come more attractive by association. 

The paradox is the lack of drive in 
making use of these obvious facts. 
There is. a need for faster circuitry 
which is not encumbered by internal 
storage elements and feedback 
loops. The need can probably be 
filled to a large extent by parallel 
circuitry. The design of such circuitry 
is readily generated by computer, 
operating from Boolean functions. 
All signals seem to be "go." Why, 
then, are we not going? 

There is a secondary impact. If 
systems can be built in this manner, 
what of intercomponent logic? Once 
agaih the number of variables can 
get beyond easy manipulation, and 
so a computer has to be used. 

Once the design of systems using 
parallel logic becomes standard op­
erating procedure, it is clear that a 
new philosophy of system design will 
have been implemented. 

In this new philosophy, the use of 
the computer as a network synthe­
sizing device will be routine. So also 
will be the general acceptance of 
lSI parallel circuitry. This means that 
the discipline of design per se wi" 
deal almost exclusively with basic 
algorithms and concepts ... or the 
first "creative" step in the design 
procedure listed above. The rest will 
be largely automatic. 

The practical impact: designers of 
systems will be spending a greater 
percentage of their time in creative 
thinking, rather than the rou~ine of 
implementing standard concepts via 
long lists of signals. 

-J. Robert Logan 
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Add interactive 
graphic display 
capability to your 
IBM 1130 
for $5500! 

That's right. We wanted this capability for our 
own in..:house IBM 1130. But it was not available 
at our price. So we built our own system. And it's 
working so well we've decided to offer it to other 
IBM 1130 users. 
We call our versatile display the Bendix ICD-11 00. 
Its basic features include: 
• Hardware/software interface 
• FORTRAN callable routines 
• Compatibility with digital plotter software 
• High resolution (10 bit) 
• Two-speed joystick for program interaction 
• Alphanumeric display 
We have more good things to tell you about the 
ICD-1100, as a peripheral to the IBM 1130. 
Call (301) 825-7604. Or write: The Bendix Cor­
poration, Communicatio,ns Division, East Joppa 
Road, Baltimore, Maryland 21204. 
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