




























































































































































































































The units have a "fast access" switch 
which will move tape forward or 
reverse at a speed of 33 inches per 
second. A digit counter provides a 
reference point to help locate vari­
ous areas of the tape. 

Four ASCII control code characters 
can be recorded in the data format 
to aid character search operations. 
When the terminal's "search" but­
ton is pressed, tape moves at the 
rate of 400 characters per second 

until the control code selected is 
detected. Then the terminal stops 
the tape automatically. 

A "single step" switch is also pro­
vided which enables you to move the 
tape forward or backward one char­
acter at a time. In editing or correct­
ing tape, you can send a single 
character using this feature. 

machines that make data move 

May 15, 1971 

DATA COMMUNICATIONS 
equipment for on-line, real-time processing 

Also magnetic tape adds high speed 
on-line capability to low speed data 
terminals. 

You can zip data along the line at up 
to 2400 words per minute. For ex­
ample: Take a standard speed Tele­
type keyboard send-receive set, and 
a typical typist. Add a new magnetic 
tape unit to this combination and 
the on-line time savings can pay for 
the magnetic tape terminal in short 
order. 

You can take better advantage of 
voice grade line speed capabilities. 

An operator can prepare data for 
magnetic tape transmission using 
the keyboard terminal in local mode. 
Then send it on-line via the magnetic 
tape terminal up to 2400 words per 
minute. 

These new modular magnetic tape 
data terminals offered by Teletype 
are perfectly compatible with model 
33, model 35, model 37 and Inktronic® 
keyboard send-receive equipment. 

CIRCLE 16 ON READER CARD 

Straight-through threading makes 
tape loading and unloading excep­
tionallyeasy. 

They can send or receive at high or 
low speed. Or can be used indepen­
dently as stand-alone terminals on­
line. 

If you would like to know more about 
this new line of Teletype magnetic 
tape data terminals, please write 
Teletype Corporation, Dept 81-15, 
5555 Touhy Avenue, Skokie, Illinois 
60076. 

Teletype 4210 magnetic tape data ter­
minal with 37 keyboard send-receive 
set. 

TELETYPE 

f Inri :' 
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How did we manage to 

hide our light 

under a bushel 

for so long? 

Very simple: Cummins Scanak 216 

110 

While our competitors were talking to Security Analysts 
and selling stock, we were busy making 407 installations 
of OUJ Cummins SCANAK Optical Scanners 
Illustrated above is the Cummins Scanak 216, 
an input tool for off-line processing that 
outperforms more expensive OCR scanners in 
reliability, throughput, simplicity and flexibility. 
Faster installation, fewer rejects and misreads, 
elimination of keying error~, reduced labor, faster 
report preparation. The Cummins Scanak line 
also includes the Scanak 220 for converting 
information from original paper documents to 
punched cards, punched paper tape or magnetic 
tape ... and the Scanak 229 high speed tag reader. 
The Cummins Scanaks cost less than $1,000 a 
month. No wonder we prefer talking to customers 
and prospective customers rather than to Security 
Analysts! We'd like to talk to you. 

Write today for Scanak 
booklet with case histories 

Let us send you a copy of our 
new illustrated Scanak bro­
chure, with case histories of a 
broad spectrum of Scanak 
installations. 
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This is not a data displ~ terminal 
It's a complete input/output system. 

We call it CONRACTOR. CONRACTOR is a new 
concept, designed specifically for the OEM mar­
ket, which lets you mix modules until·you match 
your customers' requirements at a cost lower than 
ever before possible. Your end user may need a 
stand-alone terminal on a dedicated linear a very 
sophisticated time-share cluster. More than likely, 
he'll need something in between. Regardless of 
requirements, CONRACTOR design permits an ap­
propriate choice of terminal characteristics and 
equipment groupings at an economical cost. 
CONRACTOR reduces cable and installation costs 
significantly, also. 

There are five basic modules - the video display, 
keyboard and unit controller, a serial distributor 
which expands the output of a aata modem to eight 
ports, and a serial distributor expander which 

CIRCLE 76 
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expands each of these ports. Plug in as many 
terminals as needed. Plug in a hard copy printer, 
dedicated or shared. Or bulk storage. As the re­
quirements grow, simply add on what your cus­
tomer needs. No more, no less. CONRACTOR 
solves your customers' application problems, 
minimizes your inventory holdings and saves you 
money. 

There's more. We make more professional CRT 
displays and terminals than anyone. You want ten 
a month, 1000 a month, we'll produce. No prob­
lems. Producing in volume for OEM's is nothing 
new, we've been doing it for over 21 years. We 
also make them better. CONRACTOR's list of 
features, options and applications is long. Write 
for it before you consider building your own I/O 
terminal or buying from someone else. Con rae 
Corporation. 600 North Rimsdale Avenue. Covina, 
California 91722. (213) 966-3511. 

Booth 1513,SJCC 



Now, the "Silent 700*" goes portable: 
The Electronic Data Tertninal 
you can take with you. 
Your computer data is as close as ' 
the nearest telephone. At 10, 15 or 
30 characters-per-second. Full or 
half duplex. All switch selectable. 

It's so unnoticeably quiet, you 
can use it anywhere. 

Like all "Silent 700" terminals, 
the Model 725 Portable Data Ter­
minal uses Tl's unique solid-state 
printhead, an integrated circuit 
matrix of 35 elements which in­
stantly create the characters on 
thermographic paper. 

*Trademark of Texas Instruments Incorporated 

Without noise. 
Without impact. 

"Silent 700"terminals, 
in operation more than a year 
now, use the most advanced elec­
tronics available ... including mod­
ular, plug-in MOS/LSI ICs and 
solid-state keyboards. Moving 
parts are greatly reduced, and 
maintenance simplified. 

They're available now. Portable 
or desktop. 

For a demonstration call the TI 

See it at SJCC Booth 1505 

office in the major city nearest you. 
Or contact the Digital Systems Di­
vision, Texas Instruments Incor­
porated, P.O. Box 
1444, Houston, Tex,­
as 77001. Telephone 
713-494-5115. 

TEXAS INSTRUMENTS 
INCORPORATED 
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Business Language 

~I()st common commercial program­
millg problems should be easily han­
dll'ci by FOHCE, a compiler said to 
combine the ease of reading and 
writing COBOL and the matching and 
tahle handling logic of RPG, yet be 
almost as efficient and require only 
ahout 10% more core than HAL. The 
FOHCE commands are closely akin to 
COBOL, while syntax is identical to 
IIAL. A FORCE compilation produces a 
flllly commented expanded assembly 

Subroutine Library 

LI BlL\HY 1 is a collection of scientific 
amI statistical subroutines written in 
FOHTRA;>\ IV for os and DOS 360 com­
pllters. Included in the first edition 
an~ programs dealing with analysis of 
I'xperimental design data; basic sta­
tistics; differential equations (Quad­
ra ture and Differentiation); approxi­
Illation and smoothing routines; sta­
tistical and mathematical special 

Programming Language 

A suhset of the Dartmouth BASIC 
compiler is now available for this 
manufacturer's Century 100 com­
puters in two versions. The first ver­
sion of BASIC-l dedicates the entire 
sYstem to BASIC-l and accommodates 
\;P to 15 data terminals. The required 
hardware configuration is 16K of 

Cobol Cross Reference 

The EXCHECK package provides cross­
reference listing of source programs 
in A:"\SI COBOL, COBOL D, COBOL E, or 
COBOL F. A unique feature, according 
to the vendor, is that the cross refe­
rences print on the same lines as the 
source statements. And an alphabetic 
reference to all data and paragraph 
names is printed. EXCHECK does not 
compile, but it turns out a temporary 
data set on elise which may be used 
as input to the COBOL comp·iler. Since 
EXCHECK generates the same line 
numbers as the compiler, the com­
piler's listii1g may he suppressed; the 
EXCIIECK listing may then be used to 
correlate maps and diagnostics. It re­
quires 16K core on any System/360 
configuration with at least one disc. 
The price is $:39.5. ARKAY COM­
PUTER APPLICATTOl\'S, Lowell, 
~lass. For informatioll: 
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language listing, so that any FORCE 
programmer should be able to com­
prehend a program written by 
someone else within a few minutes. 

Full compatibility is maintained 
with System/360 BAL, permitting the 
user to produce an expanded source 
deck with BAL coding inserted any­
where in the program, for assembly by 
any IBM ievel D and Ul' assembler. 
FORCE produces a.load-and-go object 
deck with automatic production of 
all job control cards necessary to test 
the program. 

functions; regression analysis; linear 
programming; vector and matrix 
arithmetic; and a set of utility func­
tions including special I/O routines, 
library maintenance and retrieval 
programs, and library testing pro­
grams. Implementation of forecast­
ing, econometrics, polynomial, sam­
pling, and transformation subrou­
tines is scheduled for the near future. 

The LIBRARY 1 subroutine package 
will rent for $70/month, $200/ quar-

memory, a communications multi­
plexor, and an asynchronous charac­
ter adapter for each data line em­
ployed. It is priced at $9K, or can be 
rented for $310/month on a three­
year license. 

The second version of BASIC-1 re­
quires 32K of memory and disc stor­
age area to accommodate up to ~O 
data terminals while simultaneously 

Fortran Resequencing 

The NEAT program resequences all 
statement numbers within standard 
FORTRAN II or IV card decks to give a 
neat appearance to the final code 
and make it much easier to trace the 
flow of the program after a GO TO 
statement, for example. NEAT punches 
a new card deck complete with 
sequence numbers and identification 
as to the program or subroutine name 
in columns 73-80. It accepts cards 
punched on 026 or 029 keypunches 
and produces cards in 029 format. 
The program is written is 360 FOR­
TRAN IV. The price of $500 includes 
a source deck, program listing, and 
user manual. Versions of NEAT for 
other hardware are subject to special 
price quotations. ENVIRONMEN­
TAL COMPUTING, INC., Lowell, 
~Iass. For information: 
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FORCE does have significant limita­
tions; it doesn't support things like 
variable length records on tape, nor 
is it teleprocessing oriented. But for 
simpler jobs, it could cut program­
ming time in half over a COBOL pro­
gram. The price is $16,000 plus $50 
per month for maintenance. It's the 
primary product of an eight-man firm 
founded in 1969. THE DATA 
FORCE, New York, N.Y. For infor­
mation: 
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ter, or $720/year. Subscribers may 
return the library within 30 days 
without charge. The pricing includes 
telephone consultation, maintenance, 
source code, later augmentations, up­
dates, and a newsletter. Distribution 
will commence in August. INTER­
NATIONAL MATHEMATICAL & 
STATISTICAL LIBRARIES, INC., 
Houston, Texas. For information: 
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allowing concurren t background 
processing using the B-1 executive 
operating system. The price of the 
dual installation is $10K; rental is 
$365/month on a three-year con­
tract. NCR, Dayton, Ohio. For infor­
mation: 
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Test Debugging 

A $395 os/360 debugging aid that 
uses the SPIE macro to detect and 
correct data exceptions during test is 
called, appropriately, 007. The pro­
grammer, rather than having a test 
end after one error, can use this util­
ity routine to handle a specified 
number of errors, such as un initial­
ized counters, bad test input, and 
incorrect data definitions. It prints 
out all information on the error, such 
as the operation code, length code, A 
field, B field, and actual location of 
data causing the exception, as well as 
the new data changed by 007. An­
swering programmer objections to 
manipulation of any macros, the 
vendor says it will guarantee trouble­
free operation by the "simple" 007. 
COMPUTER METHODS CORP., 
\Vhite Plains, N.Y. For information: 
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SYSTEM 2400, Data-Converter Configuration 

The 2400 turns cards, communications, paper tape, 
magnetic tape, and keyed data into cards, magnetic tape, 

paper tape, communicatio.ns, and printed matter. 

Set up as a Data-Converter, the 
Mohawk Data SYSTEM 2400 can go 
from anyone medium to any me­
dium or mediums your computer 
prefers. And it can handle any tape 
density or code in the bargain. 

The real bargain, however, is all 
the things the SYSTEM 2400 can do 
for you. It will block, unblock, edit, 
reform, sort and merge all of your 
processed data. Capable of concur­

rent I/O operations, the MDS SYSTEM 2400 is also capable of satisfying all your 
utility needs off-line. 

In its standard Data-Converter configuration, the 2400 has a 1250-lprn high 
speed printer. So you can convert main frame output into usable form without 
having to spend vast quantities of on-line main frame time. Yet rentals of the 
2400 start as low as $600. 

The 2400. It's our new generation of peripheral control, timed to meet the 
newest generation of computer equipment. 

Truly, peripherals have come of age. Mohawk Data 2400. 

Data-Satellite Configuration Data-Editor Configuration Data-Printer Configuration Data-Communicator Configuration J)ata-Sorter/Collator C..onfiguration 

Mohawk Data Sciences Corp. 
Herkimer, New York 
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Minicomputer Commo 

The Telecommunications Program­
ming System lets l6-bit minicompu­
ters interface with and serve as front­
end processors for System/360 and 
370 cpu's. It consists of three mod­
ules: a communications processor 
program that resides in the minicom­
puter and permits it to emulate a 
2701, 2702 or 2703, or serve as a 
front-end processor; a 360- or 370-

PL/I Programming Aid 

NEATER 2 contains a number of fea­
tUres that seem to make it a desirable 
program acquisition for installations 
running PL/I. Basically it is referred 
to as a reformatter, changing the ar­
rangement of the source coding, 
which may be in a free-form format, 
without changing the content. But 
additional features check for logic 
errors, and an option called USAGE 

inserts statements to tally the number 
of execution cycles required by the 
user's program, thus helping him pos­
sibly to better optimize its perfor-

THINK AHEAD 
to a great futu re 

with a great company ... 
Xerox Data Systems! 

resident communications ace e s s 
method which can replace BTAM, 

QTAM, and TCAM for nonemulatory 
preprocessor applications; and a 
communications program generator 
that permits the user to create new 
communications processor programs 
on his 360 or 370 without writing 
assembly language code for the mini­
computer-the user develops, assem­
bles, and loads on the mainframe. 

Core requirements for the mini-

mance. This range of capabilities 
suggests that NEATER 2' is really a 
precompiler-though not a replace­
ment for the preprocessor stage of 
the PL/I compiler. 

The logical structure of the source 
program is listed in the indentation 
pattern of its output. This might be a 
very great documentation aid. Non­
essential blanks are removed, and di­
agnostic statements are included to 
explain unsuccessful runs. This stage 
of NEATER 2 is said to run 3-6 times 
faster than the PL/I compiler, which 
should make it a money- and time­
saving tool. Additionally, NEATER 2 

· . . SDFT\I\IARE 

computer are about 8K Ot1 most mod­
els for the communications processor 
program, and 9K on the 360/370 for 
the access method. The communica­
tions program generator requires a 
lOOK partition and operates under 
OS/MFT or /MVT; it can be modified 
for DOS. Price range is $50-70,000 for 
most installations. PHI COMPUTER 
SERVICES, INC., Arlington, Mass. 
For information: 

CIRCLE 503 ON READER CARD 

scans the entire source deck regard­
less of whether fatal errors are pres­
ent. A number of parameters con­
trol formatting, sequence numbers, 
PUNCH/NOPUNCH, and other specifi­
cations. Approximately 60K bytes of 
memory are required for NEATER 2, 
and the price for commercial institu­
tions is $1K. Academic institutions 
can obtain the program for $200. 
CHEMISTRY DEPT., KANSAS 
STATE UNIV., Manhattan, Kansas. 
For information: 
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WHA T IS YOUR TRUE WORTH? 

FREE JOB OPPORTUNITIES 
BULLETIN 

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

COMPUTER SALES REPRESENTATIVES 

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

SOFTWARE SYSTEMS and 
APPLICATIONS ANALYSTS 

Communications/ Message Biomedical Systems 
Switching Systems and Applications 

File Management Information Retrieval 

Send resume in confidence to: 

Tom Cunningham 
Eastern Technology Center or 
1701 Research Boulevard 

Rockville, Md. 20852 

Ryan Cyr 
P.O. Box 916 
EI Segundo, 
Calif. 90245 

May 15, 1971 

Xerox Data Systems 

XEROX 
An Equal Opportunity 

Employer 
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For your free bulletin, without any obligation, circle reader service 
card #301. Please USE HOME ADDRESS ONLY! 

FREE CONFIDENTIAL 
PLACEMENT SERVICE 

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

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

JACK JEROME, 
CADILLAC ASSOCIATES, 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 90010 
(213) 385-9111 

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

CIRCLE 301 ON READER CARD 
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Are you interested in a low cost Opdcal Mark Reader ... 

That... ~ reads marks, Hollerith image, and handprint numerics? 

~ reads forms from card size up to 8V2 x 11 sheets? 

~ reads IBM 1230, Digitek, and Motorola forms? 

• reads up to 4,000 marks on an 8V2 x 11 sheet? 

yes no 
o 0 
o 0 
o 0 

o 0 

~ may be used as a remote terminal or on-line to any c.p.u.? 0 0 

• has computer interfaces and teleprocessing software 
available? D D 

If you are ... return this ad for scanning on the OMR 650. 
It is the yes answer to your data entry questions. 

D. Send us more information. 

o Call us. 

NAME PHONE 

:-:~:;~: --ClellleN 
C_IT_Y I_ST_A_TE ___________ Z_IP ___ DECISION INCORPORATED 5601 COLLEGE AVE OAKLAND CA. 94618415/654-8626 
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APT Processing 

APT processing on Honeywell H-316 
or XDS Sigma 2 computers having at 
least 8K of memory is possible using 
Interactive APT. Among the features 
of the program are full three-axis 
contouring capability and standard 

IMS Reporting 

A special version of the CULPRIT out­
put processor called IMS-CULPRIT al­
lows the IMS and/or Data Language 
1 user to efficiently produce summary 
reports from DLI files in a batch en­
vironment. It will extract and pro­
duce up to eight reports in a single 
scan of the data base. IMS-CULPRIT is 
written in assembly language and re­
quires 80K bytes on 360/40 or larger 
cpu's. Purchase is $20K, or a three­
year lease runs $15K. IMS-CULPRIT 
can also be rented for $500/month 
for three years. Installation, training, 
documentation, warranty, and main­
tenance are provided. CULLINANE 
CORP., Bos~on, Mass. For informa­
tion: 
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APT-compatible center-line data; full 
on-line interactive parts program 
editing capability; expanded motion, 
pocket and part surface commands; 
postprocessors written in FORTRAN 
IV; and a design said to ease expan­
sion into direct numerical control. 
The price of $12K includes installa-

Utilization Reporting 

A computer utilization reporting sys­
tem for IBM DOS POWER users accesses 
all the pOWER-generated data ele­
ments and provides additional con­
trol fields of its own. It offers greater 
flexibility by allowing custom formats 
to be catalogued within the system. 
Detail and summary reports are pro­
duced, as well as totals and subtotals, 
and it provides the ability to weight 
the hourly usage figures by shift or 
priority, and to produce billing or in­
house memorandum figures. The sys­
tem is written in COBOL and requires 
about 44K bytes of memory. The 
price is $950. COMPUTER GEN­
ERAL CORP., McLean, Va. For in­
formation: 
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tion, manuals, and free maintenance 
for one year. An IBM 1130 version of 
Interactive APT is near completion 
but no price is available as yet. IN­
TERMOD, Long Beach, Calif. For 
information: 
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Report Generator 

The Dummy II report program gen­
erator is a BAL program written for 
the 360/25 and up, DOS or Os, and 
Spectra 70/45 and up under TDOS. It 
includes a report writer, test tape 
crea tor, load and go operation, card, 
tape, or disc input and output plus 
print output, sequential and indexed 
sequential files, arithmetic capability, 
data and bit manipulation facilities, 
etc. Core requirements begin at 32K 
for 2,000 tape positions. The price is 
$5500. COMPUTER SYSTEMS & 
EDUCATION CORP., East Hart­
ford, Conn. For information: 
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$1,836~' HOW MANY 
MILLIONAIRES 

This low price doesn't mean a bare bones, unusable terminal! 
With TEC's Series 400 DATA-SCREENTM Terminal, you get a 
1000 character display unit with full edit capabilities (insert! 
delete character/line; erase to end of line/page; blink; screen 
protect; tab; and full cursor controls). You get Teletype (cur­
rent loop; TTL; RS 232) or high speed parallel (TTL com­
patible) interface. Price includes keyboard! For more facts, 
contact TEC, Incorporated; 
6700 South Washington 
Avenue; Eden Prairie, 
Minnesota 55343; or phone 
(612) 941-1100. 

*IN QUANTITIES OF 25 

~NCD •• D.ATED 
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ARE THERE IN THE 
UNITED STATES? 

JOHN SAUER, Pres . 

. . . and how many NEW milliunaires join the ranks 
every year? How did they acquire their wealth? The 
number and the reasons may astonish you! This 
amazing story .is revealed in a valuable new booklet, 
"NEW ROADS TO OPPORTUNITY AND 
WEALTH." 
Even more exciting are the factual details about a 
specific business opportunity that is nothing short 
of a gold mine. Why'? Because, as an associate of 
the organization providing the opportunity, you 
help others to succeed. 
For your free copy of "New Roads to Opportunity 
and Wealth," phone, wire, or write immediately to: 

"X:W;;,»< 
"'Opportunity" Today! 

NAME ____________ PHONE ____ _ 
ADDRESS ___________________ _ 

CITY ________ STATE ____ ZIP __ _ 

John Sauer, President 
D.A.T.K.lnc. - P.O. Box 22125; Denver, Colorado 80222 
(303) 757·5500 
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Hardcopy for your 
data terminals? 

For a Free Demonstration, Call Now: 
Western Region ~ .... (213) 986-7350 
Mid-Western Region. (303) 771-2010 
Central Region ...... (312) 297-3138 
Eastern Region ...... (516) 694-8325 
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Announcing 
the birth of a beautiful slave 

FACOM 6541A, 
the entirely new CRT printer that delivers 
hardcopy alphanumerics and graphics in seconds. 

Take a close look at the '71 SJCC. 

It works for any CRT display. 
Without programming, without 
interface. Because it directly utilizes X, 
Y and Z signals of the master display. 
Behind the beauty stands the world's 
first electrostatic deflection system 
which fea'tures very wide frequency 
bands and a newly developed slave CRT 
with fine resolution and high brightness. 

In other words, it's compatible with 
all CRT display units and oscilloscopes, 
regardless of scanning method, speed, 
size, or kind of phosphor. 
And it's fast. Works at a speed of 
7500 characters a minute, or 8 seconds 
per sheet. Just push the button and 
you'll get up to 10 clean 
electrophotograph copies automatically. 
Without waiting. 

® f~~~nI~~, a~} ~c~r!~D 
Marunouchi, Tokyo, Japan 

Why not take a close look at the '71 
SJCC EXHIBITION. At the booth 
1622 & 1624 our engineers will be on 
hand to discuss about your particular 
hardcopy requirements. 

MAIN PRODUCTS 0 Telephone Exchange EqUipment 0 Carrier Transmission Equipment 0 Radio Communication Equipment 0 Space Electronics Systems [l Auto Radios & Car Stereos (TEN) ~ Electronic 
Computers & Peripheral Equipment (FACOM) 0 Telegraph & Data Communication Equipment 0 Numerical Control Equipment (FANUC) 0 Remote Control & Telemetering Equipment 0 Electronic Components 
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WeB33 
Disc Storage 
System 

P1ug-to-plug 
Compatibility 
with the 2314 

UJ1onoli thi c 
Circuitry 

c5More Inline 
Diagnostics 

Complete 
Field Service 

Arzd far less 
Expensive 

Peripherals General, Inc. 

CHERRY HILL INDUSTRIAL PARK. CHERRY HILL, N.J. 08034 (609) 424-2010 

SUITE #4 2516 OVERLAND AVE., LOS ANGELES, CALIFORNIA 90064 (213) 836-7140 

21360 CENTER RIDGE ROAD, CLEVELAND, OHIO 44116 (216) 228-3400 
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See it at SJCC: Booth 1219 
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Data Transmission 

This 12-page brochure describes the 
type 25B data transmission system 
whieh provides speeds from 75 to 
GOO bps on a standard voice-grade 
telephone eircuit, describing it as 
"olle of the world's most versatile 
data, telegraph, and telemetry trans­
mission systems." LENKURT ELEC­
THIC CO., San Carlos, Calif. For 
copy: 
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Real-Tin!,· Peripherals 

Sixteen-page ,chnical brochure de­
sl'ribing the HTP 7400 series of real­
time peripheral devices comes with a 
l"omnanion piece, an eight-page 
pril'e list. The series includes low­
level analog input systems containing 
transformer-coupled low-level multi­
plexors, high-level analog input sys­
tems, dl a output systems, sample 
and hold dl a output systems, and a 
variety of digital 1/0 systems. COM­
PUTER PRODUCTS, Ft. Lauder­
dale, Fla. For copy: 
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Eleven Modems 

Eight-page catalog of data eommu­
nication products includes descrip­
tions and technical specifications on 
11 different modems operating at 
speeds from 300-1 million bps. Also 
included are multiplexors, transmis­
sion test equipment, and specialized 
modems for oem users. INTERNA­
TIONAL COMMUNICATIONS 
CORP., Miami, Fla. For copy: 
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Census Data 

Enumeration district and city block 
group data appearing in the first 
count of the 1970 census of popula­
tion and housing was aggregated by 
a special computer program into 
census tracts for this 24 page catalog 
which, its publishers say, will enable 
census users to obtain basic census 
tract information without waiting for 
the second and subsequent counts of 
the census. NATIONAL PLAN­
NING DATA CORP., Rochester, 
N.Y. For copy: 
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ALPHA DATA 
HAS A 128 

TRACK MIND. 
If that is too many for your 

present needs, we have 

a starter unit with only 
sixteen. If you need 

more later, it is easily 
expandable. With all of 

these features our magnetic disc memory is 
still the best buy in the industry: 
• Head lifters to eliminate disc 

contact starts and stops. 
-S.4 milliseconds average 

access time. 
-Sealed construction. 

-Choice of interfaces -
bit serial or parallel. 

IN.CORPORATED 

8759 Remmet Avenue, Canoga Park, 
California 91304 • (213) 882·6500 
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In the Family 

This 112-page brochure contains 
specifications for more than 150 cir­
cuit fUllctions for what the vendor 
describes as "the broadest TTL family 
in the industry." It ineludes design 
information about logic, memory, 
and interface circuits in standard, 
low-power, and high-speed ranges. 
FAIRCHILD SEMICONDUCTOR, 
Mountain View, Calif. For copy: 
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T-S Phone Book 

The "Time-Sharing Phone Book" has 
been called the first published na­
tional inventory of the data com­
munications telephone facilities of 
remote-access computing services. 
More than 1,000 local data dial-up 
points are listed by city and state, 
plus the IN-WATS coverage of the 
companies which provide such toll­
free data access. The spiral-bound 
book sells for $10. TIME-SHARING 
ENTERPRISES, INC., University 
City Science Center Building One, 
3401 Market St., Philadelphia, Pa. 

In Living Color 

A digital picture analysis system des­
ignated System 800 is described as 
enabling "the unique marriage of 
digital computers to color television," 
in a four-page technical publication. 
A photo of the two-unit, desk-sized 
system is featured on the cover. The 
technical text describes such perfor­
mance features as: high-speed arith­
metic for picture processing; high­
speed, high-capacity disc for picture 
storing; digital-analog interactive 
processing; and full-color television­
compatible display. SPATIAL DATA 
SYSTEMS, INC., Goleta, Calif. For 
copy: 
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Buffer Stores 

Twelve-page brochure describes 
what the vendor claims is a new ap­
proach to buffer storage. The bcoklet 
uses photos and diagrams to show 
how the new units operate and to 
demonstrate how they can increase 
the effiCiency of data communica­
tions systems. WILTEK, INC., \Vil­
ton, Conn. For copy: 
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· . . LITERATURE 

Venture Capital Guide 

"A Guide to Venture Capital Financ­
illg" was published to "help young 
companies and young businessmen 
understand how to approach the fi­
lIancial community." Its section 
headings include: What is Venture 
Capital; Sources of Venture Capital; 
How to Find Venture Capital; What 
Qualifies as an Attractive Venture to 
the Investor; What the Investor Re­
quires to Make an Investment Deci­
sion; When to Seek Initial Financ­
ing; Legal Considerations and Re­
quirements in a New Financing; 
How to Market the Venture to the 
Investment Community; and, The 
Venture Brochure: Eight Essential 
Components. AMERICAN SCI­
ENCE ASSOCIATES, New York, 
N.Y. For copy: 
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Computers in Japan 

Latest in an annual series, the "Com­
puter White Paper" is an English­
language report on the state of the 
computer industry in Japan. It covers 
developments through 1969 and 
early '70, and includes data on users 
and vendors, as well as governmental 
activities. User sites are surveyed to 
show configuration sizes, personnel 
and salary practices, training pro­
grams, and communications usage. 
Educational activities at secondary 
schools and colleges are also traced. 
The 106-page volume is priced at $8, 
sans postage. COMPUTER AGE CO. 
LTD., Kasumigaseki Bldg., P.O. Box 
122, 3-2-5, Kasumigaseki, Toyko, 
Japan. -

Computer ECG Analysis 

Brochure -describes a service offering 
computer analysis of electrocardio­
grams to physicians and hospitals 
throughout the country on a 24-hour­
a-day basis. The analysis includes 
measurement of all pertinent ECG 

amplitudes and durations, character­
ization of the wave forms from each 
of the 12 leads of the scalar electro­
cardiogram, calculation of such fac­
tors as rate and electrical axis, and 
production of an interpretation of the 
status of the electrical function of the 
heart based upon these parameters. 
TELEMED CORP., Schiller Park, Ill. 
For copy: 
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computers 
delivered 
gently 
When you ship cOJl1puter hardware, 
look for an experienced computer 
mover like Data Transportation 
Company, an agent of Burnham 
Van Service, which helped pioneer 
the nationwide moving of "elec­
tronics" and other high value 
cargo .. Data Transportation Com­
pany has air-ride vans with power 
tailgates and the most advanced , . 
tie-down systems. But more important Data Transportation Company 
has the know· how to load, move, and unload your computer hardware 
without damage. And the know-where to spot your shipment at a" 
times, day and night, from one end of the. countr~ to the other. Call 
the man from Burnham Van when you're ready to ship. Call Data Trans­
portation Company, Burnham 
agent specializing in delivering 
computers gently. 

DATA TRANSPORTATION COMPANY 
the computer movers 64 Barnard Avenue/San Jose, Calif. 95112/Phone (408) 294-3812 

Los Angeles, Cal. 213/266-0303 • Chicago, III. 312/671-1560 
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an added dimension 
with Manrnachine™ 
Reliability through a true under­
standing of keyboard failure 
modes, extreme design simplicity, 
minimum component count, con­
servative design margins, wide 
environmental tolerances, and 
exhaustive testing and evaluation. 

There's more to Manmachine tm 

-modularity, coding flexibility, . 
serviceability, and low cost. 

Send for your brochure. Or 
call (617) 272-7460. 

eJE DataElectronics Corporation 
12 Cambridge Street 
Burlington, Mass. 01803 

Manmachine™ 
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Fatl: . 

Only a Transile I 
Communicalorcan be 

to talk at half ••. 
to get you through under 

6acI1ine conditions 
(even at bps). 
Just flip our half -sp.eed switch. 
Its like turning off the weather. 
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Under normal line conditions, the 
Transitel Data Communications 
Terminal (7 or 9 channel tape 
models) transmits 1200* or 3600 bps 
over Direct Distance lines. 
Transmission is error-free and 
without loss thanks to character, 
format and parity error detection, 
as well as odd-even record check. 

But what happens under storm 
conditions? Or any other noise-on­
the-line conditions. Just flip the 
exclusive half-speed switch. 
Instantly the Transitel Data 
Communications Terminal slows to a 
more intelligible 600 (or 2400) bps. 
Which, with Transitel error checks, 
assures clear, correct 
communication. 

* 1600 bps on private lines also available. 

Alay 15, 1971 

Easiest all the way. Basically an 
expanded Transitel Key-to-tape Data 
Station, the Data Communications 
Terminal can be quickly learned by 
any office clerk. It offers the proven 
advantages of English display and 
easier error recovery for simplest 
possible operation. 

Uninterrupted transmission is 
faci I itated by 10112" tape reels with 
2400-foot capacity. And transmission 
is fast with the Transitel Terminal's 
large 240 character memory. 

Grows with your needs. You can 
quickly increase the capabilities of a 
Data Communications Terminal 
with addition of a Transitel Buffered 
Data Line Printer. The latter 
produces reports at remote locations 
after data has been transmitted from 

the computer site. An optional 
133-character memory allows 
transmission and printing of most 
tapes without modification. 

Also available from the expanding 
line of Transitel products: a low cost 
character printer, compatable with 
its high-speed counterpart; a 
card-to-tape transcriber with 
blocking capabilities; and an input 
proof adder for batch totals. 

Whatever the case, you'll find a 
Transitel Data Communications 
Terminal the most efficient of all. 
Under any line conditions. With any 
operator you choose. Additional 
facts in the new Transitel line 
brochure. Free on request. 

equipment 
that's nice 
to people­
plus service 
to keep it that way_ 

IIITRANSITEL. I. COMPUTER SUPPORT SYSTEMS 

DIVISION OF SANGAMO ELECTRIC COMPANY 
P.o. Box 7255, Park Hill Station, Denver, Colorado 80207 0 PHONE (303) 399-2263 
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Picture your terminal 
(even if it's IBM) 
with our $3,300 
graphic plotter. 

At last, everybody can see their time­
share data plotted in smooth, clear 
-gnrphs. Hewlett-Packard's Model 7200 
Graphic Plotter will add a new visual 
dimension to any terminal in the busi­
ness. Now, even if you're partial to 
IBM's 2741, you can have instant 
graphic solutions to every type of en­
gineering or mathematical problem. 

There's no special operation or 
programming knowledge needed. You 
control the program. Plot numerical 
data in points, lines, curves, circles, 
ellipses, bar graphs or pie charts. Or, 
manipulate and expand computer data 

and plot in finished graphic form. You 
get smooth lines-not the staircase 
drawn by the incremental recorder. 

Use the HP 7200 simultaneously 
with your time-share terminal or 
silence the terminal and use the plotter 
alone. Because it goes to work when 
the data comes in, there's no time lag. 

Simple manual controls allow you 
to set the graph limits to fit any pre­
printed grid. HP's Autogrip electro­
static holddown firmly grips any graph 
paper up to llx17 inches. 

You can arrange to add a graphic 
plotter to your existing time-share 

terminal by contacting Hewlett­
Packard. Buy it at $3,300. Rent it. Lease 
it. Or lease to buy. 

We can match a 7200 with any EIA 
ASCII terminal in the business ... or 
even IBM's 2741. So now, everybody 
can be the arty type. For details, contact 
Hewlett-Packard,.Palo Alto, California 
94304; Europe: 1217 Meyrin-Geneva, 
Switzerland. 

HEWLETTWPPACKARD 
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Fortune's 
494 unfortunates 
Everybody in Fortune's 500 could use one of Information International's 
FR 80s but only a favored few have gotten the word. 

We wonder how the other 494 are making it. 

All of you have big computers. Most of you have some 
sort of microfilm facility. But what you need is the 
perfect interface between the two: the FR 80. No 
ordinary graphic COM recorder, the FR 80 is a high 
speed digital computer integrated with the world's 
most precise electro-optical imaging. The highest res­
olution, flexibility, accuracy and quality available. It 
accepts any kind of digital format, and without tying 
up precious mainframe time, converts it to pictorial 
information, displays it, and records it on microfilm. 

494 APPLICATIONS. Talk applications, and you must 
talk resolution. Begin with positional addressability of 
one point in 16,384. That means 100 line pairs per mil­
limeter on 105mm microfiche, and up to 80 line pairs 
per millimeter (additional cost option) on 35mm 
aperture cards. 

The FR 80 is the only COM system currently meeting 
standards for PCMI® ultrafiche masters, and also the 
micropublishing standards of a major computer 
company. 

What does such resol ution mean? Well, for some it 
means higher quality masters for printing or micro­
publishing. For others, greater condensation of com­
puter output-more data per page. To the world's 
largest COM service bureau, it means generating a 
complete, up-to-date record of the price fluctuations 
of every stock on the New York and American 
Exchanges. Complex, detailed; but Information Inter­
national's FR 80 has the resolution to execute. these 
plots six pages per frame! 

But, whether physics, finance or inventory control, it 
comes down to this: doing what previously couldn't 

[ccc 1 III 

be done, saving film, saving pages of plots, saving 
money. We can scarcely guess what it means to you. 
But 494 of you do have the need. You tell us. 

WE LIKE YOUR COMPUTER. The FR 80 works with 
any large computer. No adjustments necessary. If you 
want to use the FR 80 as a super line printer, it has 
the software to print six or eight pages on a frame. 
64 character sizes, 128+ different characters, 8 char­
acter weights. Untold format flexibility. 

Your needs may include animation. Or color. For a 
small additional cost, you can have graphs and charts 
in color. You may want to generate PC boards, PERT 
charts, parts catalogs, logic diagrams or schematics. 
The FR 80's accuracy, flexibility and plot capability 
makes it a universal graphic medium. 

AN INVITATION. Come see the FR 80 for yourself, 
and bring your favorite tape along. Simply call us to 
arrange a demonstration, or stop by our display at the 
NMAconvention. (We'll be in booth numbers 1687-89/ 
1798-1800.) And while you're there you'll meet the 
new COMp 80; it does everything the FR 80 does but 
specializes in high speed electronic typesetting and 
composition. We know that when you see the FR 80 
in action you won't settle for anything less. 

INFORMATION INTERNATIONAL® 
12435 West Olympic Boulevard, Los Angeles, California 90064 
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How to save your paycheck 
. from you. 

It'~ great' to have a potk~t fU'II'of'pa~sheck. 
BlJt.t~mptationbefng wha~n is, things,~Happen to 
thep~rtofityouintended to save. Itdi~appears. 

" thatf~why-the p~yrolt S~vingsPI~mJQrU.S. 
Sg'llh'tsBondsw()rk'sso well. It gets toyour money 

do.)(quJ4~tdecide hovv much you want 
eashpay~heck and it'stak~.nout 
'AIi~p~in/ess/y. , ,. .. .... . ... ' 

, a bonus interest rate on all 
:~:pom:l~o-':".'T< ")r E Bonds,5V2% when held 
if5f.vp',::\r~···ln months'(4%the first year). 

a bonusa~9iaturity~' 
si nee JUrl.~~1,:1,~70 ... 
. . . for GlfU)fder Bonds. 

, .... oney. Let·ttl~;eaYroll 
some otJt;w~rl<sf9t you. 

"naH of 



Conventional display terminals are fine for 
certain jobs. But some people want a terminal 
that can adapt to change. Or tackle a lot of 
different jobs, even do some thinking on its own. 
So we developed one-a display terminal with a 
built· in computer. 

It's small, but it's plenty powerful. It's also 
versatile: to change the project, change the 
program. This resident computer gives the 
terminal user its undivided attention, instantly 
and always. Of course, when access to vast, 
central data banks is called for, our terminal, 
like all the others, is perfectly capable of acting 
as an electronic window ... it's intelligent, but 
not proud. 

We'll tell you more about our new brain· 
child at the Spring JOint Computer Con­
ference. Look us up, we'd like to meet you. 

Who are "we"? 

Raytheon Data Systems Company. We're 
new, but we have some distinguished 
ancestors. Raytheon Data Systems 
Company has fused Raytheon's Com­
puter and Teleprocessing activities 

with our expertise in telecommuni­
cations. The result is an entirely new 

company-with decades of experience. 

It's also a unique company: the only supplier with 
proven expertise in both data processing and data 
communications. The only one able to provide an 
entire information system, from start to finish 
including the transmission of data. We can design 
it, build it, install it, refine it, maintain it, and 
teach your people how to use it. All of it-from 
hardware to software. All you have to do is tell 
us what you need. If you don't need a whole 
system, we can handle any part. 

We offer all there is. 

Raytheon Data Systems ~AYTHEO~ 
Norwood, Mass. 02062,.Tel. (617) 762·6700 

see us at the Spring Joint Computer Conference, Area 2405. 
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A lot of companies 
offer plug-compatible 

disk storage systems for minicomputers. 

We have a lot more than the plug. 

Like easy-to-use systems that really work. 
Fully tested production units you can de­
pend on. Plus all the other plusses you're 
entitled to. Like help with your application. 
Like complete manuals and spare parts. 
You'lJ also get designed-in serviceabifity, 
backed by our warranty and over 900 ser­
vice engineers in 50 locations throughout 
the U.S. Take a look at the system below. 
Then ask us· for more information. And 
check our response time! 

·System"nd~stries 

This 3500 Series system 
combines the Model 3010 
Controller with two field­
proven disk drives.· The 
removable cartridge disk 
provides large capacity 
storage at low cost1 while the 
head/track disk gives you 
rapid retrieval. We have other 
data storage systems, too _. 
with interfaces for all popular 
minis.' Find out more about 
them. 

535 Del ReyAvenue -Sunnyvale, California 94086 • Phone (408) 732·1650 
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DOD AND JCS CLASH 
OVER WIMMIX PLANNING 

CPU DEAL UNDER 
NEW EXIMBANK PROGRAM 

DO AS I SAY BUT ... 

CAPITOL BRIEFS 

Full development (but not full implementation) of a 
Machine-Independent Data Management System (MIDMS) by 
the Defense Intelligence Agency has been okayed by DOD 
Comptroller Bob Moot, despite JCS efforts to half the 
project (April 15, p. 83). Non-IBM'ers contending for 
the WIMMIX buy applauded Moot's actions, since---if 
MIDMS works---it could mean that the WIMMIX buy will 
be awarded to mUltiple suppliers. This would give 
the non-IBM'ers a better chance. But subsequently, 
Deputy Defense Secretary Packard announced that 31 
"second standard" installations consisting of 360/40-G 
core cpu's or larger, can be upgraded instead of being 
replaced. This decision, besides helping IBM hang 
onto the 31 sites, also increases the appeal of NIPS, 
one of'several Data Management Systems being evaluated 
for WIMMIX. NIPS is IBM-dependent, so if it's 
selected, Armonk will gain leverage in competing for 
the non-second standard sites. 

Honeywell has sold a GE615, valued at $1.175 million, 
to a Finnish customer, with financial help from the 
Export-Import Bank and a French bank. This is the 
first deal consummated under Exim's new cooperative 
financing facility program. Several similar computer 
deals are now in the works. Meanwhile the Senate 
passed a bill (S.581) that would allow Eximbank to 
finance u.S. exports to Eastern Europe (with 
presidential approval). The vote on this proposal is 
expected to be close in the House. 

We hear Congo Jack Brooks has written Attorney 
General Mitchell complaining that Justice has 
acquired nothing but IBM since 1963. GSA officials 
are probably chortling; a few months ago, they were 
accused of discouraging competitive computer 
procurements by--the Justice Dept. 

FCC has okayed Western Union's plan to build a hybrid 
digital-analog microwave link between Atlanta and 
Cincinnati. But WU must go back to the c,ommission 
before offering new services ..• United Telephone, GT&E, 
Western Union, and ITT are protesting FCC's recent 
decision on carrier-owned dp affiliates (April 15, p. 
83); meanwhile, the commission has agreed to hold a 
hearing on a related issue, Bunker Ramo's unfair 
competition allegations against Western Union ••. 
Illinois Bell has withdrawn a 600% rate·increase, 
directed primarily at dp service bureaus, from a 
pending rate case. But the company probably will try 
again. The rates were embodied in a new information 
service access line (ISAL) schedule .•. Legislation to 
extend the Government Procurement Commission for 
another year is being pushed by House GovOps Committee 
chairman Chet Holifield (D-Calif.) ••• S.1469, which 
would tighten control over use of gov't. production 
equipment by private contractors, has been introduced 
by Sen. William Proxmire (D-Wis.). 



answer: 
1. Turn to Chapter III, Terminals, 

in the Datamation Industry Directory, 

2. Check the format of the list-
ings in the introduction: 

question: 
"Where can I find an interactive hardcopy terminal 
that is plug and logic compatible with my system, portable, 
fits' my column and speed requirements, uses ASCII code, 
has facilities for paper tape, includes a built-in phone 
interface, sells for under $3,000, has a reasonable 
monthly maintenance charge, and is supplied 
by a well-established vendor who has service facilities 
in my part of the country?" 

Product Date of first 
. identification,- ./ acceptance 

Manufacturer",-- "' / 
--............. MODEL 1000 Portable Terminal05j70 Number of print 

C t 'b'l' I' ABC COMPUTERS CORP ________ columns/pr'lnt speeds ompa I I Ity c alm........---..,5Plug compatible Teletype/33 . 
t Logic compatible Teletype/33 

Portable (weight)-portable (25Ibs), 16 cols/80 cps 
_____ Char set:. 96 char (ASCII) ----------- Codes used 

Character set size------ Available I/O: punched tape, built-in phone interface ~ 
_____ Requires Raytheonj703-4 controller --........... 

Controller required""""""- $2300 to $2500 (Maint $20/month) Available I/O devices 

/ 
Purchase price range and minimum maintenance charge 

3. Select the products that fit 
. your requirements, 

Now you're ready to send for their 
sales literature, , , or talk to their salesmen, , , 

and you know you're not 
wasting your time, 

but first you need a 
. datamation industry directory 

To get your copy, mail the coupon today­
with check or company purchase 

order enclosed. 

..................................................... 
DATAMATION® 
INDUSTRY DIRECTORY 
Technical Publishing Company, DID Order Dept. 
1301 Grove Avenue, Barrington, III. 60010 

D 5.15 

Send me _____ copies of the 1971 Datamation Industry Directory 
at $25* a copy. __ Check enclosed __ Co, purchaseorder enclosed. 
("in U.S.A. and Canada; $35 elsewhere) 

Name ______________ Title ___ _ 

Address _________________________________ _ 

Company ________________________________ _ 

Department ___________ . __________________ ___ 

City State Zip . .......................................... -.-.. -.-.-.-.. -.-



PEOPLE 
DatI"an (Data Transmission Co.) 
must raise close to $400 million to 
huild a data transmission network 
which it hopes to have functioning 
hy 1974. One of the men who will 
playa key role in raising the money 
is Harry G. Bowles, a former Bur­
roughs financial m<~n who joined Da­
tran this spring when the company 
still was awaiting a go-ahead from 
the FCC to build the network in com­
petition with AT&T, Western Union, 
and other established carriers. 
Bowles retired in February as senior 
vp-finance with Burroughs in Detroit 
where he had held financial and ad­
ministrative posts for 41 years. 
Bowles will join Datran's IOO-man 
staff in Vienna, Va., where the sub­
sidia,ry of University Computing Co. 
maintains its headquarters. But he'll 
also have an office in New York City, 
close to the monev markets Datran 
will need to pluck if its network idea 
is to work. . .. In San Diego, mean­
while, Cubic Corp. announced the 
appointment of William J. Johnston 
to vp-finance with Process Consult­
ing and Computing, Inc., a Cubic 
service bureau subsidiary. 

Richard Kelly, a man who likes to 
buy ailing companies and turn them 
around, moved into the computer in­
dustry in March with purchase of a 
majority interest in Scientific Control 
Corp., Dallas (April 1, p. 52), and 
found last month he was in with both 

J. Landon H. Bowles 

feet. Kelly took over reins of the 
company as resident chairman of the 
board in the wake of the resignation 
of John Boness as president. Boness 
left to become vice president, Com­
puter Services for Braniff Air Lines. 

Three new vice presidential posts 
have been created by Logic Corp., a 
small Cherry Hill, N.J., specialist in 
huge key-to-disc systems. The former 
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directors of marketing and engineer­
ing, Lewis A. Barr and Joseph Mow­
ery, both two-year veterans of the 
firm, are now vp's of their respective 
sectors, while William E. Fahy, Jr., a 
CP A hired a year ago as controller, is 
now vp-finance. 

James N. Landon, who headed up 
marketing programs for IlCA'S Com­
puter Systems Div. before it was in­
corporated into the new Data Pro­
cessing Div., is now directing RCA 

marketing and field engineering op­
erations in Canada as vp/ gm of Com­
puter Systems, RCA Ltd., Canada ... 
John R. Martin is the new director of 
information services in the corporate 
systems division of Montgomery 
\;\lard & Co. He moved to corporate 
headquarters in Chicago from Balti­
more where he was Ward's eastern 
regional systems manag~r .. , Ed­
ward J. Roberts, a former manage­
ment consultant, joined Zenith Radio 
Corp., Chicago, as manager of infor­
mation systems ... Joy Manufactur­
ing Co., Pittsburgh, named Robert E. 
Higgs director· of data processing, 
Higgs had been manager of data 
processing and customer service for 
RCA'S electronic components division 
... Emanuel J. Kissner, new director 
of management systems for Lenox 
Hill Hospital, New York City, has 
been assigned the job of expanding 
the hospital's dp systems into the 
areas of patient care and information 
systems. He formerly was data pro­
cessing consultant for Computer 
Specifics Corp. where he was respon­
sible for the development of edp and 
associa ted training programs for the 
disadvantaged .,. Sigmond Hart­
mann, a senior manager in the Elec­
tronic Systems Div. of TRW Systems, 
was promoted to become vice presi­
dent and assistant general manager 
of TRW Data Systems ... Thomas A. 
Cleary was named director, business 
administration for Information Stor­
age Systems, Cupertino, Calif., pe­
ripherals manufacturer. He moved 
up from the position of manager, 
marketing administration ... John E. 
Fitzgerald was named to the newly 
created position of vp-administration 
of Elgin National Data Services, Inc. 
He had been manager of systems for 
Reingold Breweries, Inc .... Assum­
ing another newly created post was 
Mrs. Dagnija D. Lacis, named man­
ager, scientific programming, in the 
Management Systems Development 
Dept. of Burroughs' Business Ma­
chines Group. She was project leader, 
mathematical programming. • 

NEW SUMMER IFILL '71 EDITION 

25,000 EDP 
asers and! 
6,000 EDP 
sappliers 
at yoar 
fingertips! 
The Official Directory of Data Processing (ODDP) 
is now published in two sections and available 
at special pre· publication rates. 
The two separate books, Eastern USA and 
Western USA, list every known EDP installation 
with such pertinent information as: complete 
description of the system in use; back·up 
equipment; time sharing availability and cost; 
name and title of EDP executives in charge; 
manpower analysis of the department, and 
languages used. 
The suppliers' section features: equipment 
manufacturers and dealers; service bureaus and 
software companies; employment agencies and 
training schools; business form manufacturers 
and general suppliers. 
ODDP is the industry's primary reference book ... 
the only computerized directory covering the 
entire EDP industry. 
Place your order now and SAVE 25% on special 
pre-publication rates (Publication-July 1). 

Eastern USA or Western USA-$30 per copy 
Pre-publication price--$22.50 

Complete Set (Both Sections)-$50 per set 
Pre'publication price-$37.50 

Use the coupon below to order the number of 
copies you require. 

Listings available on 
custom mailing labels 

@ $25.00 per thousand. 

®[f[?O©O~[L 
[IDOOO[©'lJ®OOl1 ®[f 
DATA 
PROCESSING 

ODDP 
444 BurcheH St .... t 
Glendale, California 91203 
Please send mit-copies of Eastern Section, 

@ $22.50 ea. 
-copies of Western Section, 

@ $22.50 ea. 
-copies of both sections at 

only $37.50 per set 
___ Enclosed please find my check (Publisher 

assumes mailing costs). California orders 
add 5% Sales Tax. 

-Bill me at prices quoted, plus postage and 
handling. 

Company Name _________ _ 

Mailing Address _________ _ 

Cily _____________ _ 

State ________ Zip, ___ _ 

Ordered By _____ TItle ____ _ 
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OURS IS 
THE LAST COM 

PLOTTER/PRINTER 
YOU'LL EVER BUY. 

Visit us at SJCC. 
Booth-1713 
and NMA. 
Booth-3228 
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Things should last. 
So when we created our new COM plotter I printers, 

we gave them ~Rwards eXRandability. In both hardware and software. 
They are the only systems you can buy or lease that 

you can't outgrow. 
And when you see how they work, you'll never want to 

outgrow them. Both are high speed systems. Images are crisp and 
sharp, border to border. Nobody else offers such high resolution. 

Our MS-5000 works off your digital computer, 
on line or off line. 

Our MS-6000 comes with a digital computer of its own. 
Both offer expanded page printing and typesetting 

capabilities too. 
Let us give you the complete picture. (Nobody else can.) 

For technical literature and applications assistance, write: 
Singer Micrographic Systems, 1077 E. Arques Avenue, Sunnyvale, 
California 94086. 

Computer 
Output Microfilm 
Systems by 
SINGER 
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Peter Denning, 29, is an Assistant 
Professor of Electrical Engineering at 
Princeton. He's also an ACM 
member and chairman of our 
committee on special interest groups 
and committees (SIGs/SICs). He 
wasn't always as active in ACM. 

"I joined in 1965 while working on my 
thesis," says Peter. "Mainly for 
technical material and a chance to 
meet other computer professionals. 
In 1968, I was asked to edit the 
Operating Systems (SIGOPS) news­
letter. I got involved and quickly 

Now he's involving 
other members 
in everything from 
microprogramming 
to data banks 
and privacy. 

took on more responsibility. After two 
leadership positions, I ran for 
SIG/SIC chairman. 

"Special interest groups are what 
ACM is all about," says Peter. "We've 
got 27 now, from microprogramming 
techniques to the impact of 
computers on society. One out of 
three ACM members belong to at least 
one group. I want this share to grow. 

"Now I can do something about it. 
Like help restructure the whole 
SIG/SIC operation. Some groups may 

Association for Computing Machinery 
1133 Avenue of the Americas 
New York, New York 10036 

I would like to consider joining ACM. 
Please send more information. 

Name 

Position 

Address 

City State Zip 

have to be split up, to cover less 
ground. Others need stronger leader­
ship. A few we should have don't 
even exist yet, like performance 
evaluation and computer architecture." 

Peter Denning is involved in ACM, 
the oldest and most respected 
association in the computer field. 
He's advancing his career. Sharing 
his ideas. And making a contribution 
to the computer profession. 

Look into joining ACM. Fill out and 
mail the coupon today. 

Association 
for Computing 
Machinery 



·san-ga-mo-dems 
(sariga rna dernz), adj. 
1: Modems compatible with Bell data sets and all business machines. 2: Modems 
compatible with the F-57951, F-58012, F-58118, 1000A, 100lA, or 1001B data coup­
lers. 3: Modems that have been supplied for over eight years to the communica-

. tion industry. Also see SANGAMO: 1: A company that has a data test center for 
your use in proving-in modem performance. 2: A company that is delivering 300 
bps, 1200 bps, 2000 bps, 2400 bps and 4800 bps modems. 3: A company that pro­
vides on-site service, repair center service and schools for training your techni­
cians. 4: A company that guarantees a full one year warranty. 

To find out what Sangamodems can mean to you, call or write: 
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Visit us at Booth 2507 SJCC. 
Communication Systems 
Springfield, Illinois 62708 
Phone: (217) 544-6411 
Telex: 406-421 

SAN GAM 0 
ELECTRIC COMPANY 
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BOOKS 
Teleprocessing Network Organization, 
by James T. Martin, Prentice-Hall, Inc., 
Englewood Cliffs, N. J., 1970, $12.50. 

This is the third of a trilogy of books 
supporting the same author's Design 
of Real-Time Computer Systems 
(1967). Like the latter, and like its 
two other companion volumes, it is an 
accurate, complete compendium of 
information. The present volume is 
devoted to the equipment and tech­
niques of teleprocessing, with particu­
lar emphasis on terminals, control of 
terminals, line characteristics and 
network concepts. 

It should be noted that the view­
point of the book is that of the system 
designer, rather than of the program­
mer. It begins by describing various 
types of communications links-an 
awesome task for the 25 or so pages 
the discussion fills, but well-done­
then proceeds to describe codes, 
transmission modes, and transmission 
errors. The central portion of the 
book is devoted to the organization 
and control of communications lines. 
Descriptions of hardware, including 
terminals and intermediate devices 
such as controllers and concentrators, 

follow. The final chapters deal with 
over-all considerations of computer­
based communications systems. It is 
a thoughtfully-organized book, one 
that leads well from relatively simple 
to very complex concepts. 

Anyone who becomes involved in 
the design and implementation of a 
network of teleprocessing equipment 
will necessarily go quickly beyond 
the material Martin has provided, 
but the book is a valuable primer. It 
is the only source known to this re­
viewer that draws together so many 
elements pertinent to working with 
computer/ communications systems, 
and that explains them so lucidly. It 
is a highly recommended first expo­
sure to the field. 

-Richard H. Hill 

May 15, 1971 

A WINNER FOR 

L[]r:1PlJTER 
WISE 

For Systems Software ... 
Field Support ... 

System Design Engineers .. . 
Systems Process Engineers .. . 

Why not communicate with an industry whose forte is communications ... large systems, elec­
tronics and computers and will offer both growth and stability. 

GTE Automatic Electric Laboratories Incorporated has challenging problems to be solved now, 
this decade, and for the many decades to come. We are in the midst of producing various types 
and philosophies of computer controlled telecommunication systems, equipment and devices 
that will enable men to communicate with each other, not only person-to-person but by com­
puters, machines, data devices, video sets, etc. These systems will be reliable (less than 1 % hours 
down time in a lifetime) and will have a long life span (30 years or more). One extremely im­
portant factor in our industry is that these systems must be capable of interfacing with all other 
systems in existence today and in the future. Consider the following factors in addition to the 
positions available: 

STABILITY .•. 
The telephone communication industry in itself requires steady long term development to service 
the general public, industry, government and commerce. Our industry is the life line to man's 
need to interact with his fellow man. 

GROWTH ... 
The number of GTE Automatic Electric plants have more than doubled in the past five years. 
Our 10 year forecast requires us to double our current production. 

We need experienced computer personnel who are knowledgeable of the problems in their field 
and how to solve them. Opportunities that exist are: 

APPLICATIONS SOFTWARE DESIGNERS ... 
Responsible for the development of real-time call processing and control programs for a stored 
program controlled telecommunication office. Must have two or more years experience in soft­
ware design of real-time control systems plus knowledge of computer design and logic circuits. 

MAINTENANCE SOFTWARE DESIGNERS ... 
Responsible for specification and design of system maintenance software required for fault iso­
lation and localization in large computer controlled telephone switching systems. Will have re­
sponsibility for all facets of program design including analysis, specification, coding and testing. 
Must have two or more years experience in software and hardware design of computer controlled 
systems: 

SYSTEM DESIGNERS ... 
Responsible for the design of the common control of a Stored Program Electronic Switching Sys­
tem. Must have several years experience in the design and electronic digital hardware using 
I.C.'s and be knowledgeable of L.S.1. and M.O.S. techniques . 
. . . Responsible for the development of networks, trunk circuits and other peripheral hardware 
in Electronic Switching Systems. Must have several years of development experience with cross­
bar or semi-electronic switching systems or have knowledge of PCM and digital data transmission 
techniques. 

FIELD SUPPORT ENGINEERS ... 
Responsible for field testing and evaluation of computer controlled field testing and evaluation of 
computer controlled switching systems. Must have experience with assembler level languages in 
applications programing (design through documentation). Working knowledge of hardware and 
testing is essential. 

SYSTEMS ANALYST ... 
Responsible for the establishment of mechanical control of schedules and costs for a newly devel-

. oped systems section. Must analyze and modify available canned software. Some original pro­
gramming for special purpose will be required. Will be responsible for control and maintenance 
of internal procedures. B.S. Degree with courses in computer science, industrial engineering, 
systems and procedures and PERT. Must have one to three years of systems and procedures or 
project management experience. 

SYSTEMS PROCESS ENGINEER ... 
Initially learn the functions of a computer controlled system, then specify the extent of produc­
tion testing required as well as the necessary test equipment (hardware and software); may also 
be involved with design of test equipment and programming. Additionally, provide technical 
process services to factory personnel. BSEE with digital circuit, I.C., and programming back­
ground. Two to three years experience in manufacturing with emphasis on testing digital elec­
tronic communication systems. 
SALARY OPEN! Salary will be commensurate with experience and qualifications. Applicants 
should submit a detailed resume outlining applicable experience, education, salary history and 
goals. Resume will be held in strict confidence. Send to: 

Russell DeRose, Professional Employment 

[ ,... • =-1 AUTOmATIC ELECTRIC 
,.:.! !::!I LABORATORIES 

INCORPORATED 

A Part of General Telephone & Electronics 

400 North Wolf Road Northlake, Illinois 60164 
An Equal Opportunity Employer 
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IBM'S 
SYSTEMS SCIENCE 

INSTITUTES. 
WE'RE SPREADING 
OUR KNOWLEDGE 

AROUND. 

Now IBM customers can 
take advanced systems science 
courses in Chicago, Los Angeles 
and Washington, D.C., as well as 
in New York City. 

These four centers make up 
IBM's Systems Science Institutes. 

And the courses we offer give 
data processing professionals and 
their companies the benefits of 
the latest thinking and techniques 
in information systems. 

For example, how to construct 
sophisticated mathematical models. 
With this knowledge you could 
simulate the operations of your 
system under a variety of possible 
conditions. And knowing how could 
save your company a lot of time 
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/ 

.

........ : .. i' packed the latest data processing 
ideas into them. And compressed 
them into one to four weeks. 

and money. 
Another course we offer brings 

you up-to-date with the latest 
developments in data-base systems. 

And another shows you how a 
computer can assist your executives 
in managing company finances. 
By evaluating capital investments. 
By determining how product line 
changes could affect production. 

Right now we offer six courses. 
All demanding. Because we've 

CIRCLE 12 ON READER CARD 

We want you to get the most 
out of your computer. 

Which is why we offer these 
advanced courses injust how to do it. 

If you'd like more information 
describing the Systems Science 
Institutes and the courses that are 
now available, write to the ' 
Registrar, IBM Systems Science 
Institutes, 1133 Westchester Ave., 
White Plains, New York 10604. 

The company behind the computer. 
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Now, a new way 
to transmit expensive 

computer data. 

May 15,1971 

In a time of rising costs, Western Union is channel subdivision techniques that 
proud to announce a service that will cost increase information carrying capacity at a 
you less. And best of all, a service that will given bandwidth. Speeds of 75,110,135 
improve the cost efficiency of one of your and 150 baud with 12 to 24 multiplexed 
biggest investments. Computers. channels are available. 

We call it Datacom. A new common- With Datacom, you don't need multiplex 
carrier service for the transmission of digital equipment of your own. Hardware is located 
data. And it can save users r------------, at Western Union facilities 
as much as 80% of present Datacom is available in terminal cities. We take 
costs for transmitting large in these cities. care of all maintenance. 
amounts of information. Albuquerque Hartford Oklahoma City Datacom is part of the 

I dd 't' D 'II Atlanta Houston Omaha ' ~ 'I f \A l n a I lon, atacom WI Baltimore Indianapolis Philadelphia growing laml yo vvestern 
allow you complete flexibility Birmingham Jacksonville Phoenix Union services that 

Boston Kansas City Pittsburgh 
for adding or changing your Buffalo Knoxville Portland we call electronic data 
terminal locations or service Charlotte Los Angeles Richmond communications. EDC 

Chicago Memphis St Louis 
arrangements on short notice Cincinnati Miami Salt Lake City for short. These include a 

'th t h Cleveland Milwaukee San Diego t' 'd t ' d WI OU eavy expenses, Dallas Minneapolis San Francisco na lonwi e compu enze 
Datacom provides two- Denver Newark Seattle network, leased private wire 

way multi-channel service Des Moines NewOrleans Syracuse systems, the TeleX/TWX 
Detroit New York Tampa 

between any two of the 45 EI Paso Oakland Washington. D.C. networks and a digital 
terminal cities linked with communications network 
our 7900-mile transcontinental microwave Contact Mr. C. S. Kilcourse, General 
network And it permits dropping off Manager, Administration, Western Union 
messages to third cities. No matter where Telegraph Company, 60 Hudson Street 
you are, you can tie into the Datacom N~w York, New York 10013. Or get in touch 
service via private wire extension to the with your Western Union representative, 
nearest terminal city. TWX (710) 581-4072. • ..... 

The new service is possible through Telex: 12-5600, western union 

Cheaply. 
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valOR 

In 05/360 
Accounting 

Education, 
& Control 

Valor is normally associated with battle, and that is precisely 
what we at PACE believe our mission to be: a battle against 
wasted money and manpower through 05/360 inefficiency. 
Valor alone on the part of users and vendors alike, will decide 
this long-overdue confrontation. 

Strength of purpose is the key. Therefore we began by defining 
two problem-fronts. Two years ago PACE began on the 05/360 
education front. The issues were instruction quality and un­
availability of badly needed courses. Today we offer 68 
courses as a vanguard to fu ture growth. 

This year PACE advanced on a new front: 05/360 system con­
trol. From over 6 months of intensive research and develop­
ment came PACES. PACES is an 05/360 usage accounting 
and control system designed to give you information such as: 

a workload profile • a detailed workload breakdown • I/O device 
usage reports • Unit Costing reports (easily adjustable to changing 
price factors) • a revenue simluation capability 

On the fronts of 05/360 education and system control we are 
ready to help you at any time. If you have a new front, we are 
always interested. Call or write for details: PACE Computing 
Corporation/1117 North 19th Street/Arlington, Virginia 22209/ 
(703) 527-4810 

PA~E 
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NOW AVAILABLE FROM McGRAW-HILLIINTER-ACT 

Two complete, authoritative guides for the prac­
ticing programmer ... 

The Programmer's 
COBOL 
A COlnplete Reference 
By Marjorie Berk 
250 pages I 8V2 x 11 1$19.50 

Here is a brilliant new guide to the 
most popular and widely-used com­
puter language in existence. Pre­
pared by Miss Berk in collaboration 
with other practicing professional 

members of the Advanced Computer Techniques staff, 
this guide reflects the expertise and understanding of 
people who have used COBOL extensively ... have 
taught it ... and have themselves contributed to its 
development. Because it provides the most complete and 
comprehens.ive treatment of the COBOL language avail­
able on the market today, it will be invaluable to the 
highly skilled COBOL programmer, as well as the student 
or trainee. Organized for easy use and direct appliea­
tion of content, the volume is fully indexed and includes 
a Summary of Information for fast reference. In addition, 
appendices provide an Explanation of Asynchronous 
Processing and a Complete List of COBOL Reserved 
Words. 

The Programmer's 
RPG 

A Complete Reference 
By Rochelle Gershon 

443 pages I 8V2 x 11 I $22.50 

This book· contains the most com­
plete guid~nce avaHable on the RPG 
programming language. It defines 
and discusses the RPG language 
... provides a higbly detailed pre- . 
sentation of· each language element ... and presents 
many sample programs illustrating the definitions and 
rules. Detailed language element formats, field defini­
tions, rules for usage, and examples have been carefully 
prepared to anticipate the difficulties with which the 
practicing RPG programmer is normally confronted. 
Since the guide was prepared by Miss Gershon in collab­
oration with her RPG systems analyst/programming 
associates at Advanced Computer Techniques Corp., it 
reflects the qollective experience of many years· of RPG 
involvement, documentation, and usage. It will be highly 
useful to systems analysts and programmers as well as 
to students and professionals who must understand the 
BPG language. 

/ ,-------------------, 
/ .". • McGRAW-HILL BOOK CO. I 

/ 330 West 42nd St. I 
( New York, N.Y. 10036 

Please send the volumes checked below for 10 days' free exam ina- I 
tion. At the end of that time I will remit the full price plus local tax, I 
postage, and handling, or return the volumes and owe nothing. I 

I 0048959 The Programmer's COBOL-$19.50 

0231583 The Programmer's RPG-$22.50 

Name •...••......•••••••••••.••.•.•..•••••••••••••• 

Address ...........•..•...••••.•.....•.•....•.••••••• 

City .•••.•...••..••...••.•.•••••••••.••••••••••••••• 

State ........••...•.•.•..••••••.••.••• Zip •.••••••••• 
23-DM 515 

I • .I 
I 

II • 
I 

I 
I 
I 

II 
I 
I o Send me information on other McGraw-Hlllllnter-Act books. • I 

Offer good only in the U.S. and Canada. • I ______________________ J 
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Idea 
Machine 

Here's where you can always reach us: 

Executive and Professional Placement 
NCR 

Main and K Streets 
Dayton, Ohio 45409 

Weare an Equal Opportunity Employer M/F 
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We are a leader in the manu­

facture of computers, peripherals, 

and computer systems. 

We're also a company full and 

running over with new ideas, 

created by people using the 

simple machine shown here. 

As a result of these ideas, the 

annual revenue from our world­

wide operations exceeds one 
billion dollars, and we've more 

than doubled our growth in the 

past ten years. 

We're interested in people who 

will grow and flourish in this 

kind of environment: idea people 

with the kind of imagination that 

.solves problems in new and 
unusual ways. Will you play an 

important part in our next ten 

years? You and your own 

personal idea machine? 

You may not be quite ready yet 

to make a change. Keep us in 

mind when you are. 

\N\C\RI 
DRTRMRTICN 



The Forum is offered for readers who want to express their 
opinion on any aspect of information processing. Your con­
tributions are invited. THE* 

Of Vice and Virtue 
The article "The Myriad Vir­C tues of Text Compaction" 
(Dec. 1, page 36) has so 
many virtues that it may be 

the act of a pedant to point out its d.e­
fects. Perhaps by first recounting these 
virtues, one can avoid giving the im­
pression that one is merely carping. 

The method described works. It pro­
duces an impressive saving. It is em­
ployed in a useful application. Best 
of all, one does not discover, at the 
end of the article, that the system will 
go on-line in late 1972, if only some­
one would write the program. 

The vices of the paper are two. 
First, the idea is not "unique." Sec­
ond, the specific method used is not 
the most efficient, by a non-negligible 
amount, granting a modern computer 
and the general conditions of the ap­
plication. It turns out that these two 
points overlap in the discussion which 
follows. 

It might be better to abandon the 
term "compaction" in this context. 
"Compression" is the word used in the 
body of the article, as well as by other 
authors. "Compaction" is applied by 
Knuth 1 to garbage collection, and is 
used in that sense by Haddon and 
Waite2 also. 

The idea of alphabets which include 
sing!e symbols for two letter combina­
tions (digraphs) is quite old in cryp­
tography. Although in greater part 
the driving force is increased security, 
the need for economy in composition 
or transmission of a message was 
always recognized. For example, 
d'AgapeyefP exhibits a so-called Sol­
omon's Alphabet, in which several di­
graphs are included. Napoleon's Petit 
Chiffre, set forth in the same work, 
uses code symbols in the form of two 
or three digits. Interestingly, single let­
ters are sometimes rr~presented by 

REFERENCES: 
1. D. Knuth, Art of Programming, Addison­

Wesley, 1968, Vol. 1, p. 421. 
2. B. K. Haddon and W. M. Waite, The Com­

puter Journal, Vol. 10, No.2, p. 162, Aug. 
1967. 

3. Alexander d'Agapeyeff, Codes and Ci­
phers, Oxford University Press, 1939, p. 
37 and p. 48. 
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three digits, while digraphs are some­
times represented by two. Unfortu­
nately, this system does not decom­
pose uniquely. A German army cipher 
described in the book includes both 
digraphs and complete words. This 
type of cipher falls into the class of 
nomenclators, discussed in detail by 
Kahn 4

• More mundanely, in telegraph 
practice, commercial code books in­
variably include a large number of 
groups which stand for digraphs and 
even larger combinations of letters. 
These 'groups, which sometimes are 
collected into a separate appendix 
for convenience in enciphering, are 
used to reduce the cost of spelling out 
proper names or other words not 
found in the vocabulary covered by 
the book. Needless to say, all groups 
in the code book are of the same 
length. 

The ASCII and EBCDIC codes are 
specially designed for accurate trans­
mission of information from one place 
to another over commercial circuits. 
For this reason a distinctively coded 
block of binary groups (characters) 
was set aside for control of commu­
nications. Among these were some 
characters which had both informa­
tion and control characteristics, e.g., 
NAK and EOT. Even then, it was not 
possible to use all combinations, and 
the suggestion to employ unused 
groups for local purposes was made 
both explicitly and implicitly, e.g., by 
IBMs,6 and Morenoff and Mclean7

• 

Taking advantage of the mismatch 
between number of binary groups 
made available by using a certain 
number of bits, and the number of 
characters in a basic alphabet, has 
been suggested by BelevitchB

, Fraser9
, 

and Bemerlo. 
More important than the foregoing 

4. D. Kahn, The Code Breakers, Macmillan 
1967. 

5. IBM System/360 System Summary, Form 
A-22-6810-9 (1968), p. 9. 

6. I BM System/360 Principles of Operation, 
Form A-22-6821-7 (1968), Appendix F 
150.3. 

7. E. Morenoff and J. B. McLean, "A Code 
for Non-numeric Information Processing 
Applications on On-line Systems," 
Comm. of ACM, Vol. 10, No.1, Jan. 1967, 
p. 19. 

history is the question of efficiency. I 
will show that, in a major subset of 
the total code described, a far better 
selection of candidate digraphs exists 
than that chosen. Then I will briefly 
describe one procedure for setting up 
such a subset, and how it would be 
used on input and output. 

The subset of digraphs as described 
consists of the letters AEIOUNT as 
initials of digraphs and the alphabet 
without JKQXYZ as terminals. In ad~ 
dition, the word spacer was admissi­
ble either as initial or terminal. This 
gave a total of 168 digraphs. If word 
spacer is not counted, the number of 
digraphs becomes 140. 

In a sample of 50,000 letters of 
English, the 140 digraphs above men­
tioned accounted for 52.4% of the 
text. The 140 most frequent digraphs 
in the sample accounted for 80.1 % 
of the text. 

The reason is easy to see. Many of 
the 140 permitted combinations are 
rare in English. Who has ever seen an 
aardvark skiing in 0 vacuum? On the 
other hand, RE, 51, VE, and SE are 
excluded. Yet these four digraphs con­
stitute about 5.30/0 of the sample. 

Digraphs which included word 
spacer as an element were not taken 
into account in the above sample of 
50,000. However, from considering a 
count made on 10,000 words of En­
glish text, it would appear that: 

1. If word spacer was used as part 
of a digraph in the preceding word, 
a word can start with a permitted 
digraph only 41 % of the time, since 
that represents the combined fre­
quencies of AEIOUNT as initials. 
2. The set AEIOUNT occur as ter­
minals of words 44% of the time. 
This means that 56% of the time, 
the terminal letter of a word can­
not form a digraph with the word 

8. V. Belevitch, Langage des Machines et 
Langage Humain, Collection Lebegue et 
Nationale, 1956, Ch. II. 

9. A. G. Fraser, "Data Compression and Au­
tomatic Programming," The Computer 
Journal, Vol. 10, No. 10, Aug. 1967, p. 
165. 

10. R. W. Berner, Comm. of ACM, Vol. 3, No. 
9, Sept. 1960, p. 530. 
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spacer. 
In a nutshell, the probability of a 

letter occurring at any particular point 
in English text is not independent of 
the identity of the letter which has 
preceded it, and therefore the fre­
quency of a digraph is not the prod­
uct of the frequencies of its compo­
nents. 

What the digraphic frequencies are 
will often vary with the nature of the 
text. It is likely that the distributions 
for literary, telegraphic, scientific, and 
military text differ significantly from 
one another. 

The best set of digraphs to use is 
that composed of the 168 most fre­
quent ones in a sample of the text 
which it is desired to compress. To 
find these does not take, or make, an 
excellent thesis (unless in a school very 
hard up for degree candidates). It 
takes a Fortran program which uses 
the first and second letters of each di­
graph to locate an element of a, say, 
27 by 27 array into which a count of 
one will be added. Afterwards, the 
elements of the array are sorted into 

order of size. To save array space 
(although why bother?) in cases where 
the text elements do not form a dense 
set, the distribution routine should be 
preceded by a table look-up to "com­
pact" the space of text elements. Dis­
tributions of this kind can be used in 
several ways. The one on which I have 
last worked used a data base of United 
States place names, in the work on 
code content for mechanical sorting 
of letters, performed by the Institute 
of Defense Analyses for the Post Of­
fice Department. 

It is usually worthwhile to make 
simple analyses of text such as the 
ones for text compression, because 
the surprises which turn up are really 
the information one is looking for. 
There is no reason to expect a general 
rule to be discovered, and therefore 
each problem should be examined for 
its individual characteristics of text 
peculiarities, size of date base, com­
puter restrictions, nature of storage, 
of search, etc. 

In the case of data like that in the 
article under discussion, ordinarily the 

text which is finally copied out is first 
located by working with descriptors 
or with words in the title of the text. 
The text itself is often not searched. 
If these assumptions are correct, the 
problem is that common one where 
quite elaborate input and output pro­
cedu·res are admissible because input/ 
output is not the big drain on system 
time. 

Table look-up would seem to be the 
way to translate, both going in and 
coming out. Plainly, the internal code 
can be so constructed that the value 
of a character as a binary number in­
dicates whether it is a digraph or a 
single letter. Input preparation would 
always be by taking two letters at a 
time, since the pair is odds on a di­
graph in the table. 

If more than one kind of text is in­
cluded in the data base, it may very 
well pay to have a separate table for 
each variety of text, with suitable in­
dication in storage as to which table 
is applicable to the item to be read 
out. 

-Arnold I. Durney 
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LET'S FACE IT HONEYWELL ... THE REAL DATA INPUT 
CHAMPION IS REDCOR'S KEYLOGIC 

Confusion exists in the Data Entry Market with so many systems using "Key" names. 

There's Key-this and Key-that. Tardily, Honeywell introduced Key-what's-its-name. We say weicome, Honeywell. 

Enthusiastic performance claims may be justified, but you must deliver - hardware and software. 

To proclaim it as a new data input champion boggles the mind. 
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A champ that hasn't defended his title? Aren't champions alive and working? Not just promises to be? 
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We're doers, not talkers. Saving companies money every day. Always with local service. 
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You can score our performance. Get the real data input champ in your corner. 
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Call REDCOR (213) 348-5892. 
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