




















































































































































































































































































































































































Simplicity . 

At last .~Jt~Jethggtl¥ 
clerk-typist. Accurately and happily 

It's true. With two days of instruction. a mere clerk, typist can enter 
and verify data using our GTU·1, This means; O(COUiS8, that the 
unit can pay for itself in payroll savings alone in very short order. 

The machine uses eaSY-la-handle casseites, onefor prpgramming 
and the other for recording output data, and its small brain contains 
a limited but capable memory system. Data can be fed in throl)gh 
the keyboard, the cassette, or telephone lines and 
the second cassette, the video display screen, or a 
hard copy printout. The terminal will also spill 
to a computer, either over the phone or through our translator. 

at the major virtues of the GTU-1 is that it is engineered for neC)ntlf'L 

It's compact, comfortable, dead silent, and can work 
whisper of its information source. All entries are ImrnecliatelY 

visible for spot checking, and the machine can be 
sothat it's just a matter of filling in the blanks on 

Verification is either visual or by simple re-entry, 
unit will light up, lock up, and say "ding" at any 
terminal holds no touchy, untried electronics. 
fast, accurate, and as foolproof as we 
contains the most useful and logical setof 
could devise in a solid two years of designing, 

testing. It is now being delivered. Fordetails, drop 
or give us a call at (312) 867-4200. 

Hypertech·.Corporation 





". . . it had to happen" 

November 15,1970 

the 
MODEM 
and 
the 
TELETYPE 

When Penril married its modem to a Teletype, 
there were no halfway measures. The Penril TTY-
300 Teletype Modem provides full capability 
including; originate and answer, automatic answer, 
automatic answer back; one card construction; 
snap-in installation; better than 70 dB channel 
separation; direct replacement for the Western 
Electric 101 C, end-to-end compatible with the 
Western Electric 103A2 and 103E .. 

. It sounds expensive doesn't it? Estimate what 
you think it should cost, then contact our Mar­
keting Department to see if you were right. Any­
one estimating within 5% is invited to our next 
wedding. (Hint: It doesn't cost as much as some 
modems that do a who~e lot less.) 
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You'll find it easier 
than ever before 
to attend FJ CC ••• 

"Convenience" Key to Houston FJCC 
"Systems and Society" Conference, 
Nov. 17 to 19. 

This year the world's largest computer 
conference and exhibition will also be the 
most convenient. Houston's famous Astro­
hall will house an extensive technical pro­
gram plus computer hardware, software, 
and services valued at over $200-million. 
Air conditioned busses will add to the con­
venience by shuttling you between your 
hotel or motel and the Astrohall. Special 
tours of NASA's computer complex have 
been planned with transportation provided. 

-

The conference committee has done every­
thing possible to make your FJCC attend­
ance pleasant and convenient - but there's 
one thing they can't do for you - PRE­
REGISTER. These Advance Registration and 
Housing forms will allow you to avoid on­
site registration. A confirmation card will be 
mailed to you as soon as your completed 
forms are received. (Hotel rooms will be 
assigned on a first-come basis.) 

Site of all FJCC exhibits and educational sessions is Houston's Astrohall, the 
world's largest single convention facility. 

~ASA TOUR HIGHLIGHTS FJCC ATTRACTIONS 

'70 FJCC Broadens Program Appeal 

A unique feature of the FJCC technical 
program will be a Special Survey Session 
which explores new developments and 
industry trends and provides a broad, gen­
eral view of where the industry stands and 
where it's headed. This Special Survey Ses­
sion will allow specialists. to keep abreast 
of developments in other fields and will give 
generalists a full industry overview. 
In addition numerous technical sessions will 
cover the latest developments in hardware, 
software, systems and applications of major 
importance to the computer field and users 
of EDP systems. 

The role of the computer in the 
successful Apollo moon flights and 
the dramatic rescue of Apollo 13 is 
a source of pride to the industry. 
Tours of NASA's Manned Space 
Flight Center have been scheduled 
which will take you into areas not 
usually open to the public, espe­
cially the Simulator Lab where 
space flights are "rehearsed" prior 
to launch. Such critical simulations 
made possible the safe return of 
Apollo 13. 
Government Control and the Com­
puter Industry - A panel will dis­
cuss existing and pending legisla­
tion which affects the computer 
industry. Congressman Jack B. 
Brooks, Dr. Herbert R. J. Grosch of 
the National Bureau of Standa'rds, 
and representatives of computing 
equipment firms and user groups 
will participate. 

Avoid that 
last minute crush ... 
fill in these forms 
and mail TODAY 

REGISTRATION ......;.1970FJCC 
FJCC Registration --AFIPS· Headquarters 
210·SumlTlitAve.,···Montvale, N.J~07845 ..•. 

FJ C C Registration 
AFIPS Headquarters 
210 Summit Ave. 
Montvale, N. J. 07645 

ADDRESS 

CITY-STATE 

WIFE WILL ALSO' ATTEND 0 YES 

ZIP 

Interfacing Computers and Educa­
tion :-:- A special session will 
explore the implications of bringing 
the pomputer into the educational 
process, witn special emphasis on 
the reaction of students to com­
puter aided instruction, training 
system users and integrating pro­
gramming skills with competence in 
subject matter. 
Ross Perot to Keynote Conference 
- An internationally recognized 
computer leader, Ross Perot, will 
keynote the conference, addressing 
. the them~ . . . "Systems and 
Society". 
Art, Vice and Games - An intrigu­
ing session will take a fresh look 
at the possibilities and limitations 
of computers by reporting on their 
unorthodox use in art, games and 
vice. 

5 o Teaching 

60 Salesl Application 
Eng. 

8 0 Programming 
Application 

9 o Full Time Student 

o .. MEMSEROF: 
$20~00 
(Checkall···app[lc~ 
able) 

1~'ACM 
2 ....•.....•... IEEE .....•. 3' ··SCI 
4 'ACL 
5 AIM 
S····o···AICPA 
7o.ASA 
80 ASIS 
eO'ISA 

10 o SIAM 
11. 8· .. SID 
12 ·SlA 

o Non-Member: . 
$40,00 

0'. Full-Time 
Student: $5:00 

o Texas 
Bar-B-O $7.50 

o Luncheon $8.00 

TOTAL: 



Numbers not shown on above map are in Houston area and will a/so be served 
by conference busses. 

HOTELS/HOUSTON SINGLE DOUBLE TWIN SUITE 

1. ALAMO PLAZA 10 14 1-3 rm .. 25·up 

2. ALBERT PICK MOTOR INN 15-16 19·20 19-20 2 rm. 38-up 
3 rm., 7S-up 

3. ASTROWORLD. HOTELS 

4. CARROUSEL MOTOR 
HOTEL 

5. CH I EF MOTEL 

6. CONTINENTAL HOUSTON 
MOTOR HOTEL 

7. DOWNTOWNER MOTOR 
INN 

8. FIELD INN - KATY 

9. FIELD INN - NORTH 

10. GRANT MOTEL 

11. GOLDEN KEY INN 

12. HELENA MOTEL 

14-26 16-30 16·30 40-up 

12-16 15·18 16-18 4-Jr 
2-2 rm., 3D-up 

16 22 25 

13-15 17-19 17-21 

12-13 15-16 18-19 

14·17 18-21 20 3-2 rm. 33-up 

17-19 21-24 21-24 12-3 rm" 24-28 

10 12 

13-17 15-19 15-19 35-up 

12 15 17 1-3rm.35 

13. HOLIDAY INN-CENTRAL 11-15 15-17 15-17 

14. HOLIDAY INN - CIVIC 13 19 19 38-up 
CENTER 

15. HOLIDAY INN - EAST • 15 15-17 15·17 

16. HOLIDAY INN - KATY 12-16 16-19 16·19 

HOTELS/HOUSTON SINGLE DOUBLE TWIN SUITE 

17. HOLIDAY INN - 11.50·16 16-18 18 
MIDTOWN 

18. HOLIDAY INN - S.W. 610 13-15 16 

19. HOTEL SONESTA 16·24 20-24 23 10·2 rm. 65-110 

20. HOUSTON AIRPORT INN 

21. HOUSTONAI RE MOTOR 
INN 

22. HOWARD JOHNSON 
MOTOR LODGE - KATY 

12 15 15 

18-26 32 

20 

23. HOWARD JOHNSON 13-16 16-20 
MOTOR LODGE - GULF 

24. KING MOTOR LODGE 

25. LAMAR HOTEL 

26. LA QUINTA MOTOR INN 

20 20 

1350·2417.50-2420-25 

16 

l1-Jr.25-45 

6-2 rm., 30-60 
4-3 rm., 60-90 
5-Exec., 48-50 

5-2 rm., 20 

27. LAS VEGAS MOTOR 12-13 15-16 1750- 1-2 rm 65 
HOTEL 23 50 1-3 rm . 85 

28. MARRIOTT MOTOR HOTEL lG-21 21-26 21-26 35·up 

29. McKINNEY HOTEL 10-13.50 12-14.50 16.50 

30. MITCHELL INN 14 18 

MAIL 
HOTEL 
RESERVATIONS 
TODAY to: 

HOTEL RESERVATIONS -1970FJCC 
FJCC. Housing Bureau- Housing Visitors and 
Convention Bureau 
1006 Main, Houston, Texas 77002 

Rale 
Desired: 
$,-~--
$ 2 

Holel 
Choice 

HOTELS/HOUSTON 

31. QUALITY COURTS MOTEL 

32. RAMADA INN - ALLEN 
PARKWAY 

33. RAMADA INN - EAST 

34. RAMADA INN - GULF 
FREEWAY 

35. RAMADA INN - MAIN 

36. RAMADA INN - S.W. 

37. RICE HOTEL 

38. ROADRUNNER INN 

39. RODEWAY INN - GULF 
FREEWAY 

40. RODEWAY INN - MAIN 

41. RODEWAY INN - S.W. 

42. RODEWAY INN - KATY 

43. ROYAL COACH INN 

44. SAM HOUSTON HOTEL 

I • 
SINGLE DOUBLE TWIN SUITE 

12.50 16.50 15.50 I·Jr. 
1-2 rm .. 20-50 

10-11 13 19 2-2 rm .. 30 

13 15.50- 15.50- 10 Jr .• 1-2 rm. 
18.50 18.50 2-Pool.19.50-up 

1450 16.50 19.50 

14 18 22 

12.50-15 17-20 17.50-20 2-Jr .. 6-2 rm. 
2-3 rm., 30-up 

10.50-20 16.50- 17.50-28 39-2 rm" 42-up 

9.50 

10 

950 

11-13 

18 

7-8 

22.50 

9.50 

12 15 

15 

16 

25-26 25 

9-10 12-14 

2-Fam. rm., 25 
2-2 rm.,16 

25-up 

28-Par .. 40 
9-Tur. SUites, 40 
5-Bi-level,55 

45. SAVOY FIELD INN 16-19 20-23 22-23 6-1 rm" 20-28 
6-2 rm .. 35-up 

46. SHAMROCK HILTON 14-30 20-36 20-36 2 rm . 45-up 
HOTEL 3 rm .. 80-up 

47. SHERATON LINCOLN 16-22 23·27 21-27 10-2 rm" 40-80 
HOTEL 

48. SHERATON ~AKS MOTEL 12 14 18 3D-up 

49. SKYLANE INN 12-16 14-18 5-2 rm" 22.50-25 

50. TEXAS STATE HOTEL 10 14 15 

51. TIDELANDS MOTOR INN 

52. TOWERS HOTEL 

53. TOWN HOUSE MOTOR 
HOTEL 

54. TRAVELODGE MOTOR 
HOTEL 

55. TWENTY NINE PALMS 
MOTOR INN 

56. VAGABOND MOTbR 
HOTEL 

57. WARWICK HOTEL 

58. WHITE HOUSE MOTOR 
HOTEL 

59. WILLIAM PENN HOTEL 

60. HOLIDAY INN - NASA 

61. NASSAU BAY HOTEL 

62. RAMADA INN - NASA 

63. SHERATON KING'S INN 

HOTELS/GALVESTON 

1. FLAGSHIP HOTEL 

2. GALVEZ HOTEL 

3. GAl DOS MOTEL 

4. HOLIDAY INN 

5. JACK TAR MOTEL 

6. COMMODORE HOTEL 

7. DRIFTWOOD HOTEL 

8. SEAWALL HOTEL 

9. TREASURE ISLE HOTEL 

16-18.50 18.50 22.50-
20.50 24.50 

12-18 16-20 16-24 

8.50-16 11-18 12-22 5-2 rm .• 24-30 

10.50 14 15.50 

9-10 12 14 

18-30 28-30 28-30 2-2 rm" 64-240 
3-3 rm., 90·275 

16-20 20-22 25-30 

8.50 9.50 11 

12.25- 16.25- 18.25- 2-Jr" 2-2 rm. 
14.25 20.25 20.25 1-3 rm .• 32.50-up 

15 20 24-28 

12 14 16.50 Jr,,-$20 . 
2 rm.-$35 
3 rm.:-50 

20 20 20 3-3 rm., 60-up 

SINGLE DOUBLE TWIN 

18.75 21.75 21.75 

17.50 21.50 21.50 

20.00 24 26 

13-18 17-22 17-22 

16 18 20 

22 

14 16 11 

14 

12 

16 16-18 22 

16-20 16-20 

SUITE 

Please.' design ale . those who wll1·$ti.~.same 
rooms.·· •. Listadditio~al names~~.e~~r~~~ 
sheet. Be-sure to·. show·.· arrivals and . deplI'~ 
lure. Please cover the full period of your 
intended stay, as it. maybediHl<:l,Ill to· 

e~tel1d" the. trme actually' reserved. 
Accommodations Desired: 
_Room(s) 1 person· (Single) 
-Room{s} .' 2 . persons (double) 
_Room(s) 2 persons (twin) 
_Room(s) _ persons (double-

$ 3·-..,,--~--· 
o .'.'1 want ter stay. jl1Galveston. 

FJCC Housing Bureau 
Housing Visitors & 
ConvenUon Bureau 
1006 Main 
Houston, Texas 77002 
USA 

double) $, ___ _ 

_Suite(s) parlor and 1 bedroom $, ___ _ 
~ .. _Suite(s). parlor and 2 bedrooms $, ___ _ 
ROOMS WILL BE 
OCCUPIED BY: 
NAME (Please Print) 

CITY a 
STATE 

ARRIVAL DEPARTURE 
HOUR ~ DATE. HOUR";;" DATE 

INDIVIDUAL .. AEQUESTING RESERVATIONS: 
PLEASE PRINT OR TYPE 

Street Address 

City SIOIO Zip 



Putting together 
future 
systelJls ••• 
Operational Control Centers? 

On-board Data Management? 
Automated Mass Transportation? 

Management Information? 

Simulation 
tells if the 
pieces fit. 
A digital simulation is always the first-and most 
economical-system that can be built. It relates 
and exercises all the pieces. TRW's simulation 
systems give not only quantitative but objective 
results. 

Today, any new system needs more and more 
justification. Simulation can help answer questions 
about: Risk of design approach. Computer choice. 
Effect of new procedures. System software. 

TRW has made an advance in the methodology 

of handling both top level system logic and the 
detail of data file structure. Our extensive expe­
rience on NASA and DOD programs puts us in a 
leading position to design tomorrow's systems 
today. 

For more information about TRW's software capa­
bilities contact Marketing Services, Software and 
I nformation Systems Division, TRW Systems 
Group, One Space Park, Redondo Beach, 
California 90278. 

The Systems Group is a major operating unit of TRW Inc., where more than 80,000 . 
people at over 300 locations around the world are applying advanced technology to ~ nUl 
products, systems and services for commercial, industrial and government markets. '" ~ 
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WASHINGTON REP~RT 

HOUSE PUSHES DOD 
ADPE COMPATIBILITY 

JUSTICE SCORES AT&T 
ON MICROWAVE SERVICES 

DAVIS FOR GROSCH AT NBS 

N ovemher 15, 1970 

The House GovOps Committee will push for better 
long-term planning and increased compatibility of adp 
systems iri Pentagon logistics operatioris. A committee 
report placed a major part of the blame for poor 
Vietnam logistics on failure to adequately 
utilize adp. "It is obvious," it noted, "that 
had the dimensions of data processing been analyzed 
and necessary actions taken, it would have been 
possible to integrate this capability into supply 
systems with much less cost and much more effect." 
The committee concluded that further adp 
standardization was vital and said the variety of 
adpe in Pentagon logistics made it difficult to 
communicate and required costly conversion processes. 
It also recommended improved quality in communications 
circuits, more use of satellites, and upgrading 
of terminals. 

The Justice Dept. has joined the ranks of AT&T 
and Western Union critics on the microwave 
transmission issue. In a brief to the FCC, 
Justi~e said the two gianst had not beeri 
"respohsive to modern needs for s~ecialized 
communications services, particularly for transmission 
of data." The department rejected AT&T's charge" 
that new carriers would."skim the cream" off 
better markets, said it's "entirely rational" 
for new competitors to develop selected, favorable 
markets, "much as AT&T has done with devices 
such as its Picturephone." In fact, 
AT&T has "strayed considerably from uniform or 
average-cost pricing in its own marketing of 
d~ta transmission services," Justice said, 
referring to favorable rates for Telpak to 
large users. Justice agreed with the FCC staff 
report that AT&T would grow anyway in the data 
market, since demand is rising rapidly and because 
many new entrants would hire AT&T facilities 
for local distribution. Justice said there 
is a danger AT&T'would overreact to competition 
by lowering rates unreasonabiy, "subsidized out 
of public message telephone revenues." Closer 
FCC monitoring of Bell System costs will be 
necessary. Justice also agreed with FCC staff 
that tariff challenge procedures would have to 
be swift, since delays unfairly help the established 
carriers. Both sides would have to accommodate 
one another, it said, which may mean new 
entrants would have to pay AT&T compensation 
for relocating routes. 

Appointment of Dr. Ruth Davis as Director of the 
Center for Computer Sciences and Technology at NBS 
was about to be announced publicly as we went to 
press. Dr. Davis, who now heads the Lister Hill 
National Center for Biomedical Communications at 
NIH, will succeed Dr. Herb Grosch. Bill Andrus, 
former chief of standards at IBM, will be appointed 
associate director for standards and performance 
measurement, a new position. Dr. Davis 
requested creation of this post, and nominated Andrus 
to fill it. 

(Continued on page 197) 
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\AI ASH,NGTON REPORT 

CONGR~~S PASSES TWO 
CREDIT CONTROL BILLS 

CAPITOL BRIEFS 

November 15,1970 

Congress has finally enacted two credit control 
bills. The first prohibits mailing of any 
unsolicited credit cards, includi~g those 

. issued by banks, retailers, oil companies, and 
airlines. It limits a consumer's liability for 
lost or stolen cards to $50. But if he has notified 
the issuer before any unauthorized'purchases, 
he faces no liability at all. The 
second bill establishes consumers' rights in 
commercial reporting practices involving credit, 
insurance and employment. It requires that 
consumers be informed if a credit report was 
partly responsible for their being turned down and 
that they be given the name and address ofth~ 
reporting agency involved. Consumers receive 
the right to learn the substance of their 
credit files and to be informed as to who has 
received reports. Inaccurate and unverifiable 
information must be deleted and the files must 
be reinvestigated where disputed. Adverse 
information must be deleted after seven years, 
or after 14 years in cases of bankruptcies. 

An ASCII keyboard standard has been approved by 
ANSI's X4 committee and sent to the Board of Standards 
Review for a virtually certain final OK. The 
official standard should be out in about three months 
••• A bill authorizing the Library of Congress to 
coordinate technical development of all adp activities 
in both Houses, under direction of the Joint 
Committee on the Library, may reach the House floor 
before the end of this year. The sponsor: Jack 
Brooks ••• India's huge Tata Organisation is 
expected to receive a 360/50 shortly - first step in 
a plan to develop science-oriented software for 
marketing abroad, including the U.S • 
••• Tata, in exchange for Indian Government financing, 
is obligated to sell enough software during the 
first two years the 50 is operating to pay back 
twice its costs ••• Air Force officials are 
confident they'll get money for the Advanced 
Logistics System next year, despite a possibly 
unfavorable GAO report to be completed shortly, 
and despite criticism of the project in a recent House 
Appropriations Committee report. The committee's 
blast is the result of a "misunderstanding." 
ALS bids are due next April; award announcement 
is scheduled for August, and the first delivery 
is programmed for March '72 ••• Datran's satellite 
plans (Oct. 1, p. 59) hav~ been shelved 
because the company "doesn't want to dilute" 
its effort to become a terrestrial common carrier ••• · 
Lee Johnson has resigned as president of Comcet "for 
reasons of personal health," but remains a director 
••• Information Systems Corp. has signed an agreement 
with the Black Economic Union authorizing 
BEU to market its computerized college selection 
service in the Washington metropolitan area. 
BEU supports black enterprises in major 
cities ••• A Tariff Commission study has confirmed 
edp manufacturers' contention that offshore 
assembly of components is now part of a well 
established integrated worldwide production system, 
that repeal of special tariff statutes 
encouraging these operations would only encourage 
more manufacturing abroad without U.S. components. 
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Our 300-card-per-minute reader 

In some respects 
e£, e ete . 
ILS prlml .IVe. 
Maintenance, for instance. A bright secretary could change motors in about 
five minutes, with a screwdriver. That is, if the motor ever needs changing. 
Oh, we know it will. But we also know it'll happen a lot less frequently than 
you're used to. We designed it that way. The same way we designed the 
rest of the unit. For dependability, for economy. . 
Economy, of course, can mean a lot of things. We'll start with low cost. 
To buy. To use. To service. (Which, inCidentally, we'll do for you-
if you wish.) 
Check us out. If you'd like a machine to help, all you need to do is tell us. 
Along with the C300 shown here, there's the C600 (60Q cards-per-minute) 
which, like its little brother, is made in rack-mount and table-top models. 
With our interface, both are fully (yes, fully) compatible with just about 
every system we've heard of. 
Odds are, we've heard of yours. 

~~.-------_ PERIPHERAL DYNAMICS INC. 
the mini-peripheral company 

1030 W. Germantown Pike I Norristown, Pa. 19401 I (215) 539-5500 

CIRCLE 52 ON READER CARD 
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Sr:1flLL L[]r:1PlJTER 

F ACOM FROM FUJITSU 
Designed to fit. everyone of them, into every possible 
configuration. Designed for extreme reliability. Designed 
for perfect software compatibility. 

FACOM R. The small desk-top model ideal for the termi­
nal of large data networks. 

FACOM 230-25. The medium-scale system with up to 
65k bytes memory and 750nsjbyte speed. We think of 
this system as an apex medium-scale computer perfect 
for real-time processing: and the annual sales rate of 
over 300 systems proves our pOint. 

FACOM 230-60. The big time sharing system with up 
to 1 ,024k words. Or any other of the 14 basic FACOM 
models-all with the latest electronics technology like 
IC and MSI logics, complete software support. and the 
most up-to-date high-speed peripherals. 

And many FACOM systems are at work in many coun­
tries including the U.S.A. 

Small computer, big computer, good computer. 
FACOM. 

FIlJITSIl LIMITEO 
Commllniwtion;5 and (;[ecironic;5 

MiHunouchi. Tokyo, Japan 

MAIN PRODUCTS: 0 Telephone Exchange Equipment 0 Carrier Transmission Equipment 0 Space Electronics Devices 0 Radio Communication Equipment 0 Marine 
Radars 0 Electronic Computers & Peripheral Equipment CFACOM) 0 Telegraph & Data Communication Equipment 0 Numerical Control Equipment (FANUC) 
o Remote Control & Telemetering Equipment 0 Electronic Components 0 Auto Radios & Car Stereos (TEN) 
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Co:n:n IOU ter E2~loander 

) 

UDAC's Model 160 Tape Deck 

Imagine a compact unit so versatile and flexible it can 
"double in brass" as a: Buffer Storage Device, a Data 
Collection Device for Audit Trail purposes, a Memory 
Augmentation Unit for Terminal and Mini-Computers and 
as a Replacement for Paper Tape Punches and High­
Speed Readers. That's UDAC's new Model 160 Tape 
Deck. It gives data faster ... more reliably ... and at 
lower cost, too! 

USES CARTRIDGES-
Up to 1,440,000 characters at 400 bpi are stored in 
UDAC's "snap-in/pop-out", 5" x 7" cartridges. There's 
no threading, no reel locking, and any format consistent 
with pit density can be used: RZ, NRZ, NRZI or RB. Ac­
cepted data returns by a record status line to external 
equipment. 

OPERATES IN FOUR MODES-
I. Record and playback on command by character. 

II. Record on command by character and playback slew 
rate with no blocking. 

III. Record and plqyback slew (block command). 
IV. Record and playback, 8-level code by character. 

REPLACES PIT PUNCH AND HI-SPEED READER­
Two available options, a Read Pre-amp/Write-Erase 
Driver Card and a Data Dispatch Card can be interfaced, 
permitting the basic deck to function as a Paper Tape 
Punch and High-Speed PIT Reading unit. 

GIVES OEM'S A COMPETITIVE EDGE-
If you are a Computer OEM, the Model 160 Tape Deck 
can add both utility and versatility to your line regardless 
of size. Result: more sales to more markets in less time. 

For complete technical and application data, contact: 
Marketing Manager, 

uoJec 
Universal Data Acquisition Company 
An MCA Tech. Division 
11822 W. Olympic Blvd. 
Los Angeles, California 90064 
(213) 478-0261 
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w;·~./· ·yRLD ROUNDUP 
U.K. GOV'T. FAVORS END TO 

AID TO COMPUTER FIRMS 

November 15, 1970 

There are important implications for the computer 
industry in the changes of Government machinery 
disclosed Oct. 15 by the new Conservative 
administration in Britain. The attitude toward 
industry in general is one of disengaging from a 
number of projects in which the Labour 
administration had intervened to prop up sick 
companies. So far, the changes amount to merging of 
several departments that should lead to big savings 
in public expenditure. Just what this will mean in 
terms of hard cash will not be apparent until a 
whole series of reviews of various sectors are 
complete. The Labour Government mounted several 
rescue operations in the electronics and computer 
industry through the Ministry of Technology, which 
was a department created by them. It had an 
expenditure of $6 billion-plus a year. About $1.4 
billion of this went into civil research and as 
development grants to companies such as 
International Computers Ltd. 

The Ministry of Technology has now been split 
down the middle. Some has been moved to the 
Ministry of Defence (procurement of electronic 
equipment for the mili tary) ; a Ministry of Aviation 
has been created to overlord support for civil 
aircraft development (MinTech had responsibility for 
the Anglo-French supersonic Concorde) ; and the 
industrial research and development (including 
electronics, computers, machine tools and atomic 
energy) have been placed under a new department of 
Trade and Industry. The policy of this new 
department can be assessed to some extent by the 
attitude of the man who has taken charge. He is 
John Davies, 52, and his title is Secretary of State 
for Trade and Industry. 

By any standard,. his po Ii tical career has been 
meteoric. Davies, a highly successful industrial 
executive who won his first attempt for public 
office at the June 8 election, made it clear at his 
first press conference after the changes that he 
,favors disengagement. He said the degree' to which 
Government should be involved in industrial 
research or in promoting development of an industry 
was under review. 

One of the organisations with which the 
Government is closely tied is International 
Computers Ltd. The old Ministry of Technology 
acquired an $8.5 million equity and provided a $35 
million development loan at very low interest when 
the company was formed in a series of mergers three 
years ago. It has been taken as almost certain 
that a Conservative Government would want to place 
their equity holdings back onto the stock market. 

When asked if the new department of Trade and 
Industry would continue with large research and' 
development loans to ICL, Davies said the Government 
might take a hand if it could be convinced there was 
no other party to provide 'support, and if it could 
be convinced that it was not merely providing a 
subsidy that was a crutch to an organisation that 
could not operate without it. He believes 
Government should only become involved in industrial 
research if industry asked for special help, and if 
they were prepared to pay for this service. > 
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Letters ... 

illg APL for some time YOll will on 
numerous occasions be pleasantly 
surprised hy the ease and speed with 
which some new task is accom­
plished. Isn't that the way program­
ming should be? 
DANIEL DYER 
Washington, D.C. 

Mod squawk 

Sir: 
I applaud Peter Vaughn's call for 
modular programming in business 
systems ("Can COBOL Cope?" Sept. 
1, p. 42) but his indictment of COBOL 
is amazing! COBOL is not suited to 
modular programming because he 
says so? Very little else is offered in 
the way of arguments. 

~\'ly complaint is that Mr. Vaughn 
confused modular programming 
techniques with something else that 
is language dependent. Modular pro­
gramming, as a technique, is both 
machine and language independent. 

Modular pr6gramming can be of 
two levels: 

1. Modules are physically sepa­
rated (compiled separately) 
but linked together via pro­
gram CALL statements. 

2. "Vithin a given physical mod­
ule, routines are logically 
blocked out and invoked by a 
main section of code (fERFORM 
statement in COBOL). 

Having used both levels of modu­
lar programming (in COBOL, PL/1, 
ALGOL, FORTHAN and Assembly lan­
guages), I submit that proper plan­
ning and construction of programs is 
the crucial problem. 

I will yield on one point-lan­
guages offer some problems (espe­
cially linkage problems) when they 
are mixed' together as modules of 
a single system. Imagination has 
proven to be the key to solving these 
problems with little or no expense to 
modular programming. . 
J. A. HILL 
Washington State University 
Pullman, Washington 

Sans Anbar 

Sir: 
I . am surprised that Alan Pritchard 
omitted ANBAR: the Documentation 
Service for Management from his list 
of abstracting journals covering com­
puter literature, published 011 page 
41 of the June issue. I trust that this 
omission is not r~peated fn the re­
search project to which he l'efers. 

ANBAH, which is now in its tenth 
year of publication, abstracts ap-
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proximately 2,400 articles per annum 
on management topics. Approximate­
ly .500 of these appear in a sectioll 
entitled "Computer Views," dealing 
with the management aspects of 
computers. "Vith this section there is 
a regular Feature entitled "Hardware 
& Software," devoted to new data 
processing equipment. 

A large number of the 187 journals 
currenqy abstracted hy ANBAH deal 
specifically with computers anq data 
processing. They include Computer 
Bulletin, Computer Management, 
Computer Education, Cornputer 
JOllrnal, Computer ~Teekly, Comput­
er Weekly International, Data Man­
agement, Data P~ocessi'ng, Datascene, 
Data Systems, Program" Data Pro­
cessing Magazine, and DATAMATION. 
K. C. B. BAKEWELL 
Wembley, England 

Touch downer 

Sir: 
I noticed in a recent issue of DATA­
MATION (Sept. 1, p. 9) a reader's letter 
concerning a more efficient data-in­
put keyboard; in this case the Dvorak 

Portable data terminals 

You can 

(Dvorak-Dealey) . 
Data processing equipment key­

boards are derived from the standard 
typewriter keyboard, whose left­
hand oriented letter arrangement is 
the child of inventor Christopher 
Latham Sholes and is about to cele­
brate its first centennial (1872). 

Better keyboards have been engi­
neered, including the t..linimotioll, by 
R. T. Griffith, but all good efforts 
have heen frustrated by the problem 
of retaining thousands of touch-typ­
ists trained in the traditional system. 

I t would take a unified, concerted 
effort by the big names in data pro­
cessing to make a swingover to a new 
systerr~. Like conversion to the metric 
system, such a move would not only 
be desirable, but ultimately neces­
sary. Who knows but that a data pro­
cessing industry switch to a more effi­
cient keyboard might pull the en­
tire typewriter manufacturing world 
along with it! 

The above infOlmation was taken 
from pages 740-43 of "The Code­
breakers" hy David Kahn (Macmillan 
Co., N.Y., 1967). 
F. W. CHESSON 
Waterbury, Connecticut • 

take it with you 
All you need to stay in touch with your 
computer is a telephone, an electric outlet, 
and the OMNITEC 800 remote terminal. This full 
conversational terminal weighs less than 25 Ibs., 
complete with TTY-compatible ASCII keyboard, 
63-character hard-copy strip printer and integral 
acoustic telephone coupler. In its rugged carrying case 
you can take it anywhere; it's okay for airline carry-on. 
Priced at less than $1,000, the OMNITEC 800 offers a 
truly economic approach to remote data entry and 
inquiry/response applications. Off-the-shelf delivery. 
Write for full details. 

(j) 
A NYTRONICS CORPORATION 

903 North Second Street 
Phoenix, Arizona 85004 
(602) 258-8246 

CIRCLE 79 ON READER CARD 
203 



204 

fEEO Y~UR T~r:1E EHflR~~[j O[]LLflRE 
, ..,.. . 

BflLK ~~T~ Y~UR []~~ ~Br:I· jbGJ 

CDM~ET I~TRDDUCES 

PII 
THE FIRST TIME SHJ\RI~G \fERSID~ OF D.S. 
Do your company's time-sharing bills run into tens of thou- things even it thought were impossible; all without disturb­
sands of dollars per month while one or two IBM 360 ma- ing your current OS environment. But don't take our word 
chines stand idle one third of the timeYou can eliminate those for it! If you have an IBM 2741 (or compatible) terminal, 
outside time-sharing expenses by converting your own IBM use it to call this number (202) 244-2700 and type the word 
360 to time-sharing with the new ALPHA System, the ALPHA. After a few moments conversation with our 
first OS compatible time sharing system now available for ALPHA System, you will discover what it can make your 
lease. A simple command language, which is part of the IBM 360 do for you. It's a means of keeping your time­
ALPHA System, and conversational interaction with your sharing at home! 
executing pr~grams, will enable you to make your 360 do 

O\' ~EXT "'EEK \'OU COULD HE REDUCI~G \'OUR ORGJ\~IIJ\· 
TIO~S Expl~DITURES'O~'OUTSIDE TIME·SHJ\RI~G SER~ICES. 

For complete information write or call: 

CCJIVI~ET 
Director of Marketing 

5185 MacArthur Blvd. Washington, D.C. 20016 
(202) 244-9250 
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PE~;~~PLE 
Executive creaking and hauling, 
called "realignment" in the official 
releases, continues at companies try­
ing to keep themselves on an even 
keel through the present blow. At 
Datatab, Inc., Nyc-based data center 
operator also in L.A. and Chicago, 
Alvin L. Steinhart has relinquished 
his position as board chairman and 
chief executive officer to treasurer 
(who will remain so) Gerald Yass. 
Steinhart has assumed the presiden­
cy, succeeding Salvatore Parisi, who 
has resigned, no comment. Richard 
R. Scotson has moved from vp of 
operations to the presidency of the 
New York center, succeeding Sidney 
Shapiro, who has resigned, no com­
ment. And the NYC data center vp, 
Stanley J. Schiffman, was formerly 
vp of planning, the post apparently 
unreplaced. The rather downward 
shift was described as "a prudent 
measure" to continue Datatab's profit 
record .... Dr. James R. Guard has 
resigned his president's post at 
Princeton's Applied Logic Corp. to 
Martin T. Mobach, hitherto exec 
vp/gm and a former IBM managerial 
type. Guard, founder of the com­
pany, will continue as vp in his forte, 
advanced software systems .... Dud. 
ley P. Spofford resigned as president 
of Microform Data Systems, Inc., af­
ter the company reported a fiscal 
year loss of $2.75 million. His office is 
not yet filled, but Dean T. Mack has 
been promoted to exec vp/gm at the 
Menlo Park, Calif., firm .... Back at 
RCA, Andrew F. Inglis is vp/gm of 
the communications systems division 
of newly combined Government and 
Commercial Systems; Bruce G. Curry 
has become staff vp of management 
information systems programs, servic-

ing dp for all divisions and subsidia­
ries .... At TRW Data Systems, James 
W. Power has shifted from financial 
vp to exec vp/gm of the entire opera­
tion, a newly created position .... At 
GE, Dr. Thomas A. Vanderslice, 
formerly deputy division general 
manager of the information systems 
programs division in Phoenix, has 
been appointed gm of the electric 
components division . in Syracuse, 
succeeding Dr. Leonard C. Maier, 
Jr., who has gone on to be corporate 
head of consulting services .... The 
message from Western Union can he 
read through its advancing execu­
tives-Russell McFall passed the 
presidential title of the telegraph 
company to Earl D. Hilburn, whom 
he gave credit for being "responsible 
for implementing the decisions that 
have pelmitted wu to adapt com­
puter technology to the development 
of its integrated electronic communi­
cations service." He has been with 
the company four years since coming 
from NASA. McFall will remain chair­
man and president of the parent cor­
porations, assisted by Burton G. 
Mendelson, elected vp of corporate 
development, whose special commis­
sion is to promote mergers and joint 
ventures "involving companies in the 
communications and information­
service industries." He was a Moto- ' 
rola man before joining wu, also four 
years ago .... Appointed director of 
the Automatic DP Equipment Selec­
tion Directorate which is responsible 
foi' evaluating computer contractor 
proposals for Air Force installations 
worldwide, Col. Robert F. Jensen 
succeeds Col. Robert L. Jones, who 
has gone to the Pentagon as deputy 
director of data automation. Jensen 

Bruce G. Curry James W. Power Dr. T. A. Vanderslice Neil D. Morrison 
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EXCLUSIVE! 
The unique personal and confidential relation­
ship we establish with you and our clients 
permits us to offer you outstanding job oppor­
tunities, many not found anywhere e~se. If your 
potential or abilities are above average and you 
are looking for a challenge, our unique service 
provides 4,9 state and International coverage. 

OUR CURRENT TOP 3 NEEDS: 
1. URBAN, EDUCATIONAL, 

PUBLIC SYSTEMS 
2. HARDWARE DESIGN 

AND DEVELOPMENT 
3. SOFTWARE SPECIALISTS 

in OS/360 or small computers 
Openings at V.P., Consulting 

to Intermediate Levels 
• Management/Computer Consulting 
• O.R. Management Sciences 
• Computerized Process Control 
• Management Information Systems 
• Systems Planning/Development 
• Business Systems, Programming 
• BAL or PLl Programmers 
• Scientific Computation 
• Logic/Digital/Circuit Design 
• Software/Applications Packages 

SALARIES $10,000-$35,000 • 

Our clients assume all expenses 
Call or write in full confidence to 
Joseph Albert 201/622-5830 

786 Broad Street. Newark. N.J. 07102 
5710 West Manchester Boulevard. 

Los Angeles. Calif. 90045 
Corporate Headquarters. Santa Fe. N.M. 

Indicate salary and geographic reqUirements 

Member ACMj Career Consultants in the EDP Field 
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RFLbuildsDataSets 
to meet every need 

Model 3952 2400 Bit Data Set 

Equalizer Modules 
Delay Amplitude 

No matter what your data communication needs, look 
to RFL. RFL Data Sets handle computer, telegraph and 
terminal data, individually or in combination ... with 
data speeds up to 2400 bps. Rack or desk models are 
available, both Bell compatible. The Model 2056 series 
- latest in transistorized multiplexers - permits use 
of up to 23 channels over a single circuit. New delay and 
amplitude equalizers provide improved line conditions 
for higher speed data over poor transmission facilities. 

RFL offers outright purchase or rental plans, with 
prompt delivery. We've been building quality data sets 
for over 12 years. Writ~ or phone today for full details. 

~ '!~~ni!'!.n'!v'!w!!~!.~~:/!?· 
TEL. 201-334-3100/TWX: 710-987-8352/CABLE RADAIRCO, N. J. 

See us at the FJCC Booth No. 2537 
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People ... 

will be stationed at AF Electronic 
Systems division hq, Hanscom Field, 
~Iass. He spent the last two years at 
SIIAPE hq in Belgium. Also at Hans­
com, new deputy for commalld amI 
management systems is Col. Gonzalo 
Fernandez, responsible for design, 
development and acquisition of com­
puter-based command systems, inte­
grated command-management sys­
tems, and selection and acquisition of 
dp equipment. ... Two ex-Honey­
wc]]ians have become presidents on 
their own: Arthur Carr, who also is 
chief executive officer at Codex 
Corp., \VatertowI1, ~1ass., maker of 
data communications modems, where 
he came in 1968 as marketing vp; 
and Neil D. Morrison, who has 
taken over at Spiras Systems, Inc., a 
Boston subsidiary of USM Corp. pro­
dudng minicomputers and periph­
erals, after coming directly from 
being vp of operations at Honey­
well's Computer Control Division. He 
also directed Honeywell's European 
operations for four years from Scot­
land. . . . One of the founders of 
Penta Computer Associates (which 
recently agreed to merge with Red­
cor), Richard E. Ketover, is now 
chief exec and operating officer of an 
NYC data center, Dataplan, Inc., 
majority-owned by Informatics. His 
operating experience includes cen­
ters affiliated with Computer Usage 
and DPF&G. . . . David R. Buchanan 
had the dubious distinction of resign­
ing three posts, as vp of both \Vabash 
Computer Corp. and Wabash tvlag­
netics, Inc., and as president of sub­
sidiary Peripherals, Inc., in Phoenix, 
"for personal reasons." ... John F. 
Ready resigned as exec vp of Tenet, 
Inc., cpu manufacturer of Sunnyvale, 

"Calif., because his "job was finished." 
... F. A. Ryder has come over from a 
vice presidency of Stewart-\Varner 
Corp. to take active control as presi­
dent of I/O Com, Inc., Sunnyvale, 
where he previously served as board 
chairman. I/O makes monitoring 
equipment for tv commercials .... J. 
\v. McMurry III has been appointed 
vp and planning director at Com­
puter Dimensions, Inc., the Dallas­
based service bureau firm. Prior ex­
perience includes seven years with 
the Service Bureau Corp. There is 
also a new financial vp, Thomas A. 
Knapik. ... The man responsible for 
organizing the development of an 
advanced electronic point-of-sale sys­
tem for the Sweda division of Litton 
Industries, senior vp John H. Rubel, 
has been put in charge of industrial 
systems and equipment. • 
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Avs. B ... 

ting used to things we teIld to make 
them sacred. AIId of course some 
people develop vested interests. 

Believe it or not, what may be 
thought of as "standard," proper, 
type fonts aren't traditional. New 
books often have a printer's note ex­
pressing pride in having used a new­
ly "designed" (!) font. And thank 
God, for we no longer have' to con­
tend with the "f" and "s" problem 
found in old books. 

Hardware people have their hang­
ups, too. Small character sets and 
graceless, illegible symbols were 
sanctified years ago as part of this 
coldly "efficient" industry. Anyone 
who complains is treated as an ig­
norant outsider. 

The point of OCR fonts, one would 
think-unless I really am an ignorant 
outsider-is that an OCR font is useful­
ly readable by both machines and 
humans. As for aesthetics, there's aISo 
something beautiful in getting things 
done. To this end, how about some 
rationality? We need some evidence: 

l. What are the error rates, read­
ing speeds, costs, etc., when the 
various fonts-oCR-A, -B, or whatever 
-are read by machines designed to 
read the font in question? 

2. Ditto, for humans who are ac­
customed to the font under test. 

3. In connection with (2), what 
evidence is there on the effects of 
dropping lower case alphas? I've 
been told that with the use of upper 
case only, human effort must be in,. 
creased and that efficiency falls. And 
I notice that substantially every page 
of DATAMATION'S June issue is 
printed in both upper and lower 
case; apparently you have found that 
informa tion processing from your 
pages into reader's brains requires 
this characteristic. Even Viatron's ad 
for OCR equipment, which shows a 
new font minus lower case, uses lo\v­
er case in its selling message. 

The penefits of standardization are 
obvious, but until questions like the 
above are thoroughly and publicly 
kicked around, the benefits can't ieal­
ly materialize. I have the impression 
that attitudes in NBS, ANSI and' the 
OEM industry diverge, but nowhere 
do I hear of constructive and pub­
licized discussion / experimen tabon. 
Or am I just plain uninfonned? 
FRANK M. BREWSTER 
Washington, D.C. 

Sir: 
OCR-B, but definitely! 
D. MARTIN 
Delran, N ew Jersey 
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DATAMATION® 
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DIRECTORY 
An annual buyers guide designed 
to be the single, authoritative 
and most comprehensive source 
of information on the full range 
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An unparalleled 
marketing tool 
.. . due to reach 
over 31,000* 
separate 
computer 
installations. 

Ad forms CI~~1NOV. 13, 1970. 
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For full details, write: 
A. Treat Walker, Manager 
Datamation Industry Directory 
35 MasonSt., Greenwich, CT 06830 
* All qualified from Datamation Magazine's 
1-year, 100% verified BPA-audited circulation 
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Visit us at booths 1219-1221. .. 
if you can't come, call: 

Executive Offices/Cambridge, Ma. 

(617)492-7484 
Regional Office/Fullerton, Calif. 

(714)871-7665 
Regional Office/Clifton, N. J. 

(201)777-0135 
United Kingdom Sales/Croydon, Eng. 

0]-686-0143 
. European Sales/Wien, Austria 

63 8245 
Data Printer Corp 

225 Msgr. O'Brien Highway / Cambridge, Ma. 02141 
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BOOKS· 
Concepts and Models in Biomathemat­
ics, Vol. I, edited by F. Heinnetz, Marcel 
Dekker, Inc., New York, 1969, 287 pp. 

To put second things first, this is a 
beautiful book. Marcel Dekker ob­
viously c<u'es. There ~ay be a print­
ing error someplace, but I did not 
find it, and that is saying a lot about 
printing a book with material as diffi­
cult as this one. However, although 
beautifully set and bound, the au­
thors or publishers r\eed to learn 
about photocopying flowcharts and 
computer printout-soJlle of the flow­
charts and most of the reproduced 
programs are all but unreadable. 
Perhaps computer-driven typesetting 
could correct this. 

This volume is number one in a 
projected series entitled Biomathe­
matics which will be edited jointly 
by F. Heinmetz and Lee D. Cady, Jr. 
The objectives of the series are not 
entirely clear, but if we are to judge 
by the first volume it will, at the very 
least, be a superlative collection of 
computer-based experiments in bio­
mathematics. The flyleaf notes that 
the book woulq be suitable as a text 
for quantitative biology courses, 
which I doubt, unless by "quantita­
tive biology" they mean precisely bio­
mathematical models. Then, by all 
means, the next best thing to doing 
one's own homework is to study the 
masters. 

The editor must have insisted on a 
certain form since all of the articles 
not only show actual programs, data, 
and output, but also use this data 
to accomplish something useful by 
showing how it was done and where 
the future lies. Most of the material is 
new. Although some are summaries 
of past work, most of the papers ap­
pear to be designed for this publica­
tion. D. Garfiilkle occupies one­
fourth of the book by himself; the 
remaining articles average 30 pages. 
The eight articles come under the 
following cl~ssi:fications:" . 

1. Specific biological reactions: 
Garfinkle on Glycolytic Systems and 
Pring on electron transport; 

2. Compartmental analysis: Pizer, 
Ashare, Callahan,' and Brownell on 
analysis of tracer data; I 

3. Physiological phenomena: Ack­
erman, Gatewood, Rosevear, 'and 
Molnar on glucose regulation; 

4. Growth process and regulation: 
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Heinmetz on cellular growth and Li 
and Urquhart· on adrenocortical 
dynamics; 

5. Ecological systems: Goodall on 
the grazing situations and Levin on 
species competition. ' 

D. Garfinkle is by now the master 
of complex enzyme systems and his 
article spares the reader no detail in 
how these models are designed. The 
interplay between laboratory data 
and the computer model is especially 
evident in this modeling activity. 
Every step to an acceptable model 
must be argued in theory, supported 
by wet laboratory data where' possi­
ble, or data must be approximated 
using the model itself. It is very edu­
cational to watch Garfinkle wend his 
way through this maze. 

The central problem has two as­
pects, to arrive at a set of rate con­
stants for a given set of kinetic chem­
ical equations, or to postulate systems 
of enzymatic equations to satisfy lab-

oratory data. In engineering terms 
these two tasks are: (1) to fit the 
parameters of a given model, and 
.(2) to identify the system by postu­
lating a model. The parameter iden~ 
tification problem is the usual one of 
curve fitting except that here one 
may have 100 or more parameters for 
the 100 or more reacti'ons. As many 
as possible are tied down by refer­
ence to work in the literature, be­
cause, as Garfinkle states: "In view of 
the length and complexity of the cal­
culations, automatic methods of 
parameter fitting, etc., common in 

simulation work, are simply inappli­
cable." 

The system identification problem 
is, in a sense, easier here than in 
engineering systems because, para­
doxically, the whole system is so 
complex. One may postulate an en­
zyme structure wherever it is needed 
as one might a solution to a puzzle 
that is only partially determined. 

Finally, he discusses the problems 
of integrating the consequent large 
systems of differential equations on 
different machines, problems which 
will become more common as other 
biological simulation~ become equal-
ly' complex. ' 

M. Pring, writing on electron 
transport kinetics, gives a V!3ry lucid 
account of the problerp, the questions 
to be investigated, the methods, the 
mathematics, the comput~r, and the 
results. He shows the arguments for 
each step of the simulation and for 
this reason it might have been well to 
have this paper precede the first. It is 
a simp~er kinetic enzyme system and 
introduces the reader to the general 
concepts involved. True, he skips 
some points, as when he avoids the 
mathematicalrneat of the discussion 
under "curve-fitting strategy," but for 
the most part he shows where the 
problems are. ' 

It is important to note that these 
simulations are now at a sufficiently 
complex level of detail to contribute 
original knowledge to the subject 
under study.' As Garfinkle notes, "it 
thus appears that the work which has 
been done in this field so far is pro­
ducing a technique of biochemical as 
well' as of mathematical importance 
... " This has been a rather long­
awaited day hqt, in my opinion, we 
will now begin to see simulation 
studies playing as important a role in 
biology as they have in engineering. 

S. Pizer, et aI., have a particular 
problem of wide applicability to 
solve, namely, the exponential fitting 
of tracer data. The method, inverting 
a fourier integral equation, is power­
ful and they add three procedures for 
improving the precision of the meth­
od. They thus automate a nontrivial 
and useful activity for the laboratory. 
Applicability is limited, however, by 
the accuracy and amount of data. In 
general, for biolqgical data they show 
that the method has certain advan­
tages (e.g., using all of the data and 
its dispersion), but that itmay not be 
more discriminatory than previous 
methods. One should note, however, 
that it is a packaged program and 
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This unit makes the output 
typewriter in the Facit 3851 - thc conven· 

tional typewriter with input/output. It is also 
available in two other versions - output only and input 
only. All three provide full utilization of the 7-bits code. 
There is further interesting information on the new Facit 
3851 in this publication: ~ 
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with input/output 
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in US: Facit-Odhner Inc., 501 Winsor Drive, SECAUCUS, New Jersey 
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Bypass keypunch errors 
Here's a $795 solution to c~ntral keypunch errors, work backlogs 

or that special source data problem. The Vari-Punch Model 402 -:- a 
15 lb. portable electric keypunch that simultaneously prints and 
punches tab cards at the point of origin. Now anyone who collects data 
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punched cards ready for your computer or tabulator - on the 
spot. Vari-Punch users bypass central keypunch bottlenecks ... save 
time and money by eliminating hand posted source media. Call 
(20~) 637-1434, or mail the COljpon below for complete- informa~ion 

and the name of your local dealer. 
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Address ............................................................................................... . 

City ........................................ State ................................ Zip ............. . 
l __________________________________________________________ ~-------------~ 

CIRCLE 22 ON READER CARD 
210 

Books. 

evidently requires very little effort to 
usc, and probably is as discrimina­
tory as hand procedures. 

E. Ackerman, et aI., propose a 
model for glucose regulation in dia­
betes, a problem I am sure is impor­
tant, complicated, and much harder 
than they say. Much more wor~ has 
been done on this problem than in­
dicated by their references. 

F. Heinmetz, the editor, flexes his 
muscle on a fairly complex model of 
cellular growth processes. Now, here 
is a problem worthy of some muscle. 
Unfortunately, very little data is 
available for validity testing. A sys· 
tern of 30 kinetic equations is 
evolved from first principles. These 
are converted to differential equa­
tions and, with initial conditions,· are 
solved on an analog. 

The lack of experimental data 
sever~ly limits the utility of this 
model. It very ·badly needs some 
growth data to tie down some of the 
parameters. Nevertheless, this func­
tional model appears fascinating and 
educational. The author discu~ses 
several complex situations and, ~vith 
the aid of the computer, ~lucidates 
the formal behavior of a system with 
his postulates. Altogether, it is a 
compelling argument for instituting a 
deliberate program for gathering 
more laboratory and literature data. 

C. C. Li and ]. Urquhart have 
again done the significant and com­
prehensive kind of job for which 
their work is known. In an exten­
sion of the mathematical models of 
the adrenal-secretory dynamics, they 
show in detail the development of 
the theory, the development of the 
plausible model, and a competent 
analysis of the model on an analog 
computer using both engineering 
dynamic response techniqpes and 
validation in the laboratory. 

The final two chapters by D. 
Goodall on the grazing situation and 
by B. Levin on· ecological-species 
competition are interesting for differ­
ent reasons. The first because it pro­
vides no references whatsoever, a 
remarkable comment~U'y on the new­
ness of the science of "systems ecolo­
gy." The second is remarkable be­
cause it seems completely immune to 
the injection of real data, a commen­
tary on the inordinate difficulties of 
performing ecological experiments. 
Both, however, illustrate how valu­
able models of natural ecosystems 
might become. It is likely that eco­
systems are at least as complicated as 
subsystems of an organism, but that 
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neither are as comple~ as human so­
cial systems. On this scale, it is hoped 
that ecosystem models of sufficient 
complexity to be interesting and si­
multaneously mathematically tract­
able can be construct~d. The two 
models of these last chapters are 
challenging enough to whet the ap­
petite for more. 

In sum, Volume 1 of the series has 
come off very eruditely. Let us hope 
that subsequent volumes do as well. 
A final comment is that each of the 
mathematical mod~ls is implemented 
on a computer, the converse of which 
is that the computer has profoundly 
revolutionized not only our ability to 
analyze our universe, but also the 
discipline of applied mathematics it­
self. One consequence is that we can 
now write books on biomathematics. 

-Edward C. DeLand 

BOOK 
BRIEFS ..• 
Automatic Data Processing and Man­
agement, by Nathan Berkowitz and 
Robertson Munro" Jr. Dickenson Pub­
lishing Co., Inc., Belmont, CaL, 1969. 
348 pp. 
The authors originally wrote this 
book in 1965 as a text for their 
classes at Fairleigh Dickinson Uni­
versity. This new edition includes 
changes shown to be desirable by 
classroom experience and contains 
discussions of new concepts in com­
puter systems. 

The book gives a broad overview 
to the entire subject of automatic 
data processing and management. It 
has been written on the building­
block principle, i.e., the equipment 
area begins with the punched-card 
and unit record equipment, proceeds 
to computers, and ultimately to on­
line, real-time systems; the systems 
area discusses systems and program­
ming from the initial stages through 
implementation; and the manage­
ment area correlates the equipment 
and the systems with management's 
needs. 

Only one instrument, the sales in­
voice, is used as an example through­
out the hook. Its consistent use en­
ables the reader to relate each area 
discussed back to the same source 
docum~nt at~d to measure the effect 
of each innovation on the same basic 
source data. 

The book contail)s a glossary, a 
hibliography and an index. • 
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The Ultra High Speed Printer 
you can slow 
down when 
you need to. 

Litton Oatalog's Me 4600 prints 6000 lines a 
minute - and everything in ~etween. 

Our MC 4600 offers flexibility as 
well as speed-anything from 1 to. 
6000 lines a minute capacity, 32 
columns per line. Cathode ray 
tube with fiber optics achieves 
this flexibility and speed, as well 
as assuring reliability, silent oper­
ation and an MTBF in excess of 
4000 hours. 

offer: serial input, asynchronous 
operation, computer compati­
bility, operation from any digital 
source. To find out the whole 
story, call Oatalog Division of 
Litton Industries, 7801 E. Belle­
view Avenue, Englewood, Colo­
rado 80110. (303) 771-2010. 

The MC 4600 has a lot more tq rn DATALOG DIVISION 
LITTON INDUSTRIES 

CIRCLE 134 ON READER CARD 

Faul -c:pradl 
CORADOMAT 21 

NUMERICALL Y 
CONTROLLED 
AUTOMATIC 
PLOTTER 
Delivers: 
• Overall Accuracy- ± 0.0015" • Ftesolution-0.Q004" 
• Repeatability-within 0.0008" ... in these operations: 

N/C Drafting ... Linear, Circular, CUbic Interpolation (or none) 
· .. Use of Different X and Y Scales Simultaneously 
· .. Converting Graphics to N/C Data (via tapes or carqs) 
• Point of origin selection at will • Automatic data input and/or output 
• Manual data input via any keyboard • Automatic tool orientation 

EIGHT OPERATING MODES: Pricking point (or NC tool positioning, 
e.g., drill); drawing with Rapidograph, pe!1cil or ball-point; scribing on 
coated foil; cutting of stripping foil; turret head with up to 5 different 
tools; drawing/printing with light head; automatic paper feed; measur-
ing/ recording. 

For free descriptive literature and information on time rental of 
a fully automatic CORADOMAT plotter, write: 

Faul- c:cr~dl ~(Fi)6D 
27 Fennell St., Skanea~eles, N.Y. 13152 U.S.A. 

TEL. 315-685-5761 CABLE: Faul, Skaneateles, N.Y., U~S.A. 

We Service our Equipment. Representation trom Coast to Coast. 
CIRCLE 137 ON REA·DER CARD 

211 



212 

I ~ 
! (\1 :'-' 

... ~..-/. 

.,/ 

////? 

/ .... /"',.,..",. 

The most comprehensive and 
authoritat,ive single source 

of buying information 
for the entire EDP industry 

. \ ' . 

Want more information? Media and rate in­
formation is avai lable to advertisers and 
their agencies on r~quest. Please contact 

your local DATAMATION® Sa.les Office or 
A. Treat Walker, Datamation Industry Direc­
tory, 3,5 Mason St., Greenwich CT 0683q. 

Should your procluct or sorvico bo listod in tho Directory? If you have not yet received a 
Questionnaire, cont(lct R. A. McLaughlin, DCl\cHnation Industry Directory, 94 So. Los Robles, 
Pasadena, CA 91101 
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KEY-EDIT 
(The Incredible Reducing Machine) 

Vs. 

23 MILLION 
PUNCBCARDS 

A 16 Keyboard KEY-EDIT system was 
installed in London Life's Computer Oper­
ations Centre in April, 1970. 
Since then, London Life has found that 
KEY-EDIT is, indeed, \\The Incredible Re­
ducing Machine" . Automatic Bank Cheque 
changes, health claims cheques, and other 
ordinary transactions are now transcribed 
directly on to magnetic tape by KEY­
EDIT and then fed into London Life's IBM 
360 for processing. By redUCing usage of 
punched cards, KEY-EDIT has also re­
duced London Life's key-stroke errors, 
need for verification, personnel overtime, 
job turn-around time, elapsed time and 
scheduling problems, and floor space 
requirements. 
Today, London Life has 32 KEY-EDIT 
stations in operation. 

London Life, one of the wofld's largest and 
most progressive insurance companies, 
had a massive data preparation problem: 
they were using about 23 million key-punch 
cards a year, and the outlook was for a 
continuing increase in years to come. The 
company had to reduce its data prepara: 
hon problems. So they called on \\The In­
credible Reducing Machine"-KEY-EDIT. 

~ Expect more from ; 

~ CONSOLlD!~~~~I!~~~ 
BOSTON, 

235 Wyman Street 
Waltham. Massachusetts. 02154 

617-891-0210 

TORONTO, CANADA 
48 Yonge Street 
Toronto. Ontario 
. 416-366-7643 

LONDON, ENGLAND 
Northdale House 

North Circular Road 
London N.W. 10. England 

Chicago Cleveland Detroit Los Angeles New York Philadelphia San Francisco Washington. D.C. Ottawa Montreal 
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THINK AHEAD 
to a great futu re 

with a great company ... XDS! 

We would like to discuss your future 
with you NOW if you are qualified in 

one of the following disciplines: 

SOFTWARE TEST TOOL DEVELOPMENT 

FILE MANAGEMENT DEVELOPMENT 
AND SUPPORT 

TIMESHARING AND MULTIPROGRAMMING 
OPERATING SYSTEMS 

MONITOR DEVELOPMENT AND SUPPORT 

COMPILER DEVELOPMENT AND SUPPORT 

COMMUNICATIONS PRODUCT DEVELOPMENT 

PERIPHERAL PRODUCT DESIGN 

COMMUNICATIONS PRODUCT PLANNING 

PERIPHERAL PRODUCT PLANNING 

COMPUTER SALESMEN 

Send resume in confidence to: RYAN CYR 

Xerox Data Systems 
Dept. DAT-N, P.O. Box 916 

EI Segundo, California 90245 
An Equal Opportunity Employer 
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MISSING 
From the TOS 1601 impact printer. 
Find out why at Tracor booth 2003 

(center of Astrohall) during the ~JCC. 

TRACQR ~~~EMS 
4201 Ed Bluestein Blvd., Austin, Texas 78721 
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PORTABLE CARD 
PUNCH 

Fully manual- economical- reliable -precise - simple 
to operate - flexible - lightweight yet heavy duty. 
Designed to punch std. 80, 51, and 22-column tabulating 
or microfilm aperture cards - can be set up for thin 
plastic cards, 2 cards at once, or a 2 card set with 
carbon paper. 
Thousands used in computer, programming, and sys­
tems areas and for remote source data recording of 
numeric, alpha, and special multi-punch codes. 
Other models (manual & elec.) for punching Hollerith 
type holes into plastic tab, 10, badge, and credit cards 
of varying height, width, and thickness. 
OEM programs available. 

w~ 
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160 GOLD STAR BOULEVARD, WORCESTER, MASSACHUSETTS 01606 
A DIVISION OF BARRY WRIGHT CORPORATION 
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Computer 
Sciences 

Corpor aNon ... the world's 

leading 'information sciences 

organization ••. dedicated to a 

policy of growth ••• serving 

husiness and industry in every 

known type oj computer system 

application ••• and a great place to work! 

QSC Professional positions available in our offices throughout the world 
Information regarding career opportunities may be obtained by writing: 
Mr. Tom Curran) 6565 Arlington Boulevard) Falls Church) Virginia 22046 An Equal Opportunity Employer 
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DIRECTOR 
SOCIAL SCIENCE COMPUTATION CENTER 
The Brookings Institution, in conjunction with other 

non-profit social science research organizations, is seek­
ing to fill the position of Director of the shared Sqcial 
Science Computation Center. Using a PDP-IO time­
shared computer, the Center provides a high-quality 
interactive computing service to a growing number of 
non-profit research organizations, with emphasis on the 
support of large ,shared data bases and the accompany­
ing tools of access and ana lysis. 

Candidates for the position should have extensive 
experience in computer techniques for th.e social sci­
ences, and an interest in providing an active research 
community with an efficient sophisticated third genera­
tion computing environment. 

Address repl ies to: 

Mr. R. W. Hartley 
Vice President for Administration 

The Brookings Institution 
,1775 Massachusetts Avenue, NW 

Washington, D.C. 20036 

Brookings is an Equal Opportunity Employer 
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We call our work 
"total systems atchitectur~." 
It calls for those 
who "make no little plans." 

If we sound a little bit flowery above 
it's just that we may be carried away 
by our own enthusiasm. 
But it's a pretty good way to describe. 
what we're doing. We're deep in large 
time sharing rhulti~function, multi~user 
operating systems. We're deSigning 
total systems for hardware and 
software. And we have quite a knack 
in hardware/ software trade~offs. 

Right now this is the fastest-growing 
segment of the computer market. 
And our growth contributes to that 
enthusiasm we mentioned. For at RCA 
we are about 18 months ahead 
of the field. 
And growth begets growth. So we 
want more "total systems architects." 
People who want to move with our 
advanced thiriking; working in small 
groups with access to some 6f the 
brightest minds iri the,business. 
If your plans for the future are big 
ones,why not tell us more about 
yourself. Your experience should be 

in any of the following: programming; 
language processing; control 
systems; operating systems; utility 
systems; commLinications systems; 
micro-programming; field sales and 
system support; education or 
product planning. 

Write to: Mr. Thomas Beckett, Dept. 21, 
RCA Computer Systems Division, 
Bldg. 202-1, Cherry Hill, New Jersey 08161. 
We are an equal opportunity employer. 

ROil 
COMPUTERS 
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260 Sheridan Ave; 
Palo Alto, Calif. (415) 321-1440 

WHAT IS YOUR TRUE WORTH? 
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. 

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 #511. Please USE HOME ADDRESS ONLY! . 

FREE CONFIDENTIAL 
PLACEMENT SERVICE 

If you desire immediate assistance in locating an opportunity can· 
sistent with your objedives (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). 

LON D. BARTON, President 
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 90005 
(213) 385-9111 

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

Commercial Computer Field 
CalComp is the world leader in computer 

graphics. We were first to develop an incre­
mental digital plotter and have continued to 
expand our product line with random access 
memory disc drives, mini-computers, control­
lers, tape units and automated controls for 
keypunch. 

Positions are available in 41 key cities 
throughout the U.S. for customer engineers. 
with systems field service experience on 
large scale commercial computers and all 
related peripheral equipment. 

Be a part of this vigorous growth and 
realize your maximum potential within your 
career field. YOU'll need a minimum of 2 
years applicable experience. 
Write or send resume to request application 

and/ or further information to: 
Dave Elling, Dept. 0-2 

2411 W. La Palma Ave., Anaheim, Ca. 92803 

©®(Qe@@® 
~ CALIFORNIA COMPUTER PRODUCTS; INC. 

~.......... An equal opportuni~y emplOye~ ~ ~ 
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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. 
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The "Instant" Programmer 

c. The majority of present 
day data processing instal­
lations are running at a 
controlled state of chaos 

cind are months behind schedule. Why 
does company after company suffer 
inefficiency in its data processing de­
partment? The data processing de­
partment is one department that 
should display complete confidence 
and tight control since it revolves 
around the computer, the most exact­
ing and precise of machines. 

Programming is the backbore of 
data processing and good program­
mers should be fairly easy to find and 
train. Yet companies search endlessly 
for young men and women who p~s­
sess a strong background in program 
design and code development. These 
people are difficult to find not be~ 
cause they are in such demand and 
are all employed with top notch' 
companies, but because an adequate 
number of well-trained programmers 
just does not exist. They are not there 
because the training programs, both 
inside the industry and in a majority 
of the educational institutions, are 
producing coders instead of well­
qualified programmers. 

Programming has been and is still 
being taught as a trade and not as 
an applied science. The average 

trainee enters a firm and is assigned 

to an experienced programmer. The 

programmer shows the trainee a few 

program examples and briefly ex­

plains to him the basic code structure 
and a few coding rules. Armed with 

a few manuals to study, the trainee 
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now becomes another "instant" pro­
grammer to further clog up the pro­
gramming machinery. 

Many programmers will vividly re­
member their first lesson in job con­
trol language. Another programmer 
gives him a deck of cards, shows him 
where to punch his name, the se­
quence in which the various cards go, 
and that is all. The trainee wonders­
what is it ail about? Often it takes a 
programmer weeks before he is even 
a~le to remeinber the sequence in 
which the various cards go and 
months before the mystery of job con­
trol begins to unfold, if at all. 

The same "slap jack" approach is 
used in most classrooms with no better 
results. Teachers usually show the stu­
dents a program (in the given lan­
guage) and then build on and around 
the code from there. This is the old 
canned program approach. The pro­
grammers resulting from this grossly 
inefficient and antiquated method of 
training are glutting the data process­
ing field. Such people, due to their 
ignorance and incompetence, con­
tribut~ to the continuing chaos and 
weakening of data processing de­
partments. 

The only justification, if it can be 
so termed, for this method of training 
is that it requires the least amount of 
imagination, planning and knowledge 
on the part of the course designers, 
textbook writers, and instructors. 

Programming is a highly technical 
job and demands a high degree of 
intelligence. It should be taught, 
learned, and practiced in the saine 
mode as other highly technical pro-

fessions. Learning to program can be 
broken into the following steps: 

1. Basic familiarity with the com­
puter hardware and general archi­
tectural aspects of the machine. 

2. Learning the general and over­
all programming logic. 

,3. Learning the structure, logic, us­
age, and coding of the programming 
language. 

Unfortunately, the sequence of 
these learning steps is usually reversed 
and the first and only thing a pro­
grammer is taught is the code and 
code writing. 

A programmer should familiarize 
himself with the specific physical and 
functional characteristics of the com­
puter system he is going to work with. 
Often, programmers shy away from 
having to learn the basic architectural 
concepts of the computer system. This 
especially holds true of business ap­
plication oriented programmers using 
(OBCX. The notion, or should we say 
"misnotion," here being that high 
level business oriented languages do 
not necessitate learning of the physi­
cal aspects of the computer system. 
This practice of not familiarizing one­
self with computer hardware leads to 
inefficient code development and low 
level utilization of the facilities offered 
by the complicated and highly effi­
cient modern day computers. 

A majority of programming man­
agers and a great number of pro­
gramming instructors believe that u,:,,­
less a programmer is writing assembly 
and compiler level codes he need not 
familiarize himself with a computer's 
basic architectural concepts. There is 
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nothing farther from the truth. Igno­
rance in this department of program­
ming knowledge leads to a poor pro­
grammer writing bankrupt programs. 

Programmers must be taught the 
basic and general programming logic 
techniques, as they do not vary to any 
great degree from one application to 
another-especially in business appli­
cations. He should develop a thorough 
understanding of different types of 
file organization techniques, data ma­
nipulation and data management 
techniques. General data editing and 
data validation methods, file updat­
ing methods and other basic program­
ming concepts should be explored in 
depth. Due to inadequate knowledge 
of these points, programmers often 
end up designing files which have to 
be sorted an excessive number of 
times and require extensive data ma­
nipulation before the data can be 
retrieved and used. 

While learning a programming 
language, a programmer must try to 
understand and grasp the logic and 
the structure of the language. He 
should not concentrate on learning 
the basic code and its usage without 
trying to understand the over-all lan­
guage logic and structure. One of 
the greatest flaws in teaching pro­
gramming languages is that often the 
teacher emphasizes only the tech­
nique of writing code in the given 
language. For example, in the case 
of COBOL, very few beginning stu­
dents and even experienced pro­
grammers understand the logic be­
hind the usage of level numbers in 
the Data Division of COBOL pro­
grams. As such, data organization 
and manipulation techniques of most 
programmers leave a lot to be desired 
and usually res~lt in an extremely in­
efficient code structure. 

Discussions with a number of stu­
dents learning COBOL have revealed 
that a majority of them were deeply 
confused and mystified with the vari­
ous optional entries provided in the 
COBOL language. Very few knew 
enough about the language to be 
able to utilize the optional entries 
towards producing an efficient and 
logically tight program. Often due to 
the lack of deep understanding of 
the language structure, teachers end 
up imparting substandard instruction 
and together with their misguided 

November 15, 1970 

Why 
solve two 
problems when 
you're interested 
in just 
one? 

Solving one 
problem on a 
computer usually 
means solving 
another first -the 
problem of getting 
data in and out 
of the computer and 
interpreting it. But 
our Interactive 
Graphic Terminals 
are changing this. 
They let you 
and your computer 
communicate 
directly. With pictures. You're 
freed from ponderous programming and paperwork so you 
can concentrate on - and solve quickly - problems that 
really interest you. Best of all, you can have this graphics 
capability two ways. As a high-speed peripheral working 
with your present computer - whatever it happens to be. Or 
as a stand-alone system supplied with the computer you 
specify. (Then we'll assume total systems responsibility.) 
Price for the basic terminal is $19,800 with OEM di§counts 
available. We think we have the best price/performance you 
can get. Make us prove it. 

Right now we have interfaces for these computers: CDC 1700; 
DIGITAL SCIENTIFIC METATM 4; HP 2114B, 2115A, 2116B; 
HONEYWELL DDP 516; REDCOR RC70, RC77; VARIAN 620/i. 
If you don't 'see yours, contact us. Chances are we're I 

working on. it. 

~~!:J:~~,,~~~P~'~~~Y 
Phone (213) 346-3410 
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Yes, our TTC-2000/3000 Time 
Division Multiplexer really 
works. 

Hundreds of successful instal­
lations are proof of its un­
matched reliability, versatil­
ity, efficiency, and economy. 

Multifold features include 2 
to 3a-channel operation . . . 
start small and just slide in 
cards as your system ex­
pands. Full intermix capabil­
ity at high and low speeds. 
Powerful integral error detec­
tion. Sophisticated, yet sim­
ple, diagnostic capability. 
System flexibility . . . the 
ability to perform equally 
well in a point-to-point or 
multipoint system. Ultra-sim­
ple installation. Maintenance­
free. 

No excuses. It works. Like a 
charm. 

11810 Parklawn Dr., 
Rockville, Md. 20852 
(301) 933-8170 

TEL-TECH CORP. 
In Canada: Canteltech, Ltd. 
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The Forum ... 

students they have come up with such 
cliches as "COBOL is a self-docu­
menting language." As a result, the 
majority of programs written by such 
programmers are a hodge-podge of 
haphazard code. 

At times, even the author of such 
programs is unable to decipher the 
code and is seldom able to make any 
sense out of it. Whose fault is it? 
Certainly not that of the people who 
designed the language or the com­
puter system~ The blame goes to the 
people who teach and use the lan­
guage in an·extremely superficial and 
inefficient way. 

Programmin~ one of the applied 
sciences, must b~ught, learned, and 
practiced as an applied science. Very 
seldom, if at all, does one run into a 
civil engineer who learned the theory 
of beam design before learning the 
theory of structures and the property 
of materials. A programmer should 
be taught, along with the language, 
theory of file structure, file organiza­
tion, file update logic, problem solv­
ing techniques and similar program­
ming fundamentals. Some program­
mers take years to learn the various 
file organization techniques sup­
ported by the third-generation hard­
ware and software and in the mean­
time continue organizing data as it 
was done for unit record equipment. 

Some will say that it is not possible 
to teach a person the logic of problem 
processing in a relatively short span 
of a few months. It is true that prob­
lem processing logic has to be 
learned through consistent practice 
and varied experience. Nonetheless, 
principles of computer hardware and 
its architectural concepts and the 
basic principles of problem logic de­
velopment can be and must be intro­
duced at the initial learning stages. 

If the demand for competent pro­
grammers is going to be met even 
partia!ly, drastic changes must be 
made in the existing training methods 
in educational institutions and espe­
cially in the industry. The "rob Peter 
to pay Paul" method of companies 
luring programmers from each other 
is a great disgrace to the entire pro­
fession of data processing. Necessary 
changes, as outlined here, must be 
made to raise the training standards 
of prospective programmers. 

-Gopal Kapur 

Reliability 
EXCEEDS 100 MILLION CYCLES 

Simplicity 
EASY TO USE 

Performance 

CMCMODEL18 
Tape Reader 

This simple unit reads tape 
uhi-directionally ... at 30 charac­

ters per second. Starwheels sense 
holes; output is in the form of 
contact closures. 

Model 18 Tape Reader pro­
vides control equivalent to that 
of far more costly units without 
complex circuitry or timing. As 
easy to use as a relay. 

Other models also available 
for special applications (call or 
write for more information). 

[(M4( ICOMPUTER 
MECHANISMS 

'.' CORPORATION 
493 WASHINGTON AVE. • CARLSTADT, N.J. 07072 

(201) 438·1770 U.S.A. 
, TWX 710-989-0111 Cable: COMPUTERMECH 

CIRCLE 81 ON READER CARD 

DRTRMRTION 



This beautifully-put-together sample 
plot is yours for the asking. 

It's a composite plot produced by 
Dresser's new Lasergraphic PIot­
ter-the LGP-2000. On one 30-inch 
by 40-inch plot you'll get a glimpse 
of the LGP-2000's unique plotting 
capabilities. There's a photo of the 
earth composed of 1,600,000 points 
that's done in 16 shades of gray. 
There's a piece of a contour map 
that was originally produced with 
3,000 inches of line and 2,000 char­
acters of annotation. And there are 
other things like grid squares, al­
phabets, seismic records and con­
centric circles that will prove to 

you that the LGP-2000 is really a 
new dimension in computer 
graphics. 

There are two things that you 
can't see on the composite plot: the 
LGP-2000's speed and its plotting 
size capability. It will plot up to 40 
inches wide by 100 feet long. And it 
will do it as fast as your computer 
can feed it data. The LGP-2000 
drew the entire 30-inch by 40-inch 
composite plot in only 3 minutes 
and 10 seconds. No other plotter 
can offer you speed like that. 

A note on your company letter­
head will bring you a personal 
copy of this beautifully-put­
together composite plot. Write 
Dresser Systems, Inc., P. O. Box 
2928, Houston, Texas 77001. Or 
call us at (713) 781-5900. 

@RESSEjfJ 

Dre.sser Systems. Inc. 
ONE OF THE DRESSER INDUSTRIES 

If you plan to attend th~ FJCC, drop by booth #2327 and ask to :;011 tho composite plot and other literature on the world's fastest plotter. 

CIRCLE 97 ON READER CARD 



#2) 
~~ 

The ~~S""itcher" "~~ 
takes the paper tape out of l11essage sYlitching 

Message switching centers should switch messages 
- not paper! So we've built a computer-controlled 
message switching system which can handle 64 
asynchronous lines simultaneously without ever 
seeing a strip of punched paper tape. 

Up to 512 terminals can be served by our system. 
At computer speeds, it routes incoming messages 

, to requested terminals. It assigns 'priorities when 
more than one message is directed to the same 
terminal, sequencing lower priority messages for 
later call up and transmission. No hands;. no paper 
tape; automatically. 

REDCOR's "Switcher" offers speed, efficiency, 
cost sEwings, and complete elimination of punched 

paper tape. It does things you'll find hard to come by 
in a "torn tape" system. It can close down a line and 
call the repairman when that line generates more 
than a prescribed number of errors. Automatically. 
It'll print out system operating statistics - message 
delays due to busy circuitry, number of messages 
directed to a specified terminal, average length of 
message or whatever parti cu lar data you want - any 
time. All while continuing to do its primary job. 

If you're still being snowed under with punched 
paperweight, maybe you should make a clean 
sweep. Learn more about a paperless tiger by call­
ing or writing us. REDCOR CORP., 21200 Victory 
Blvd., Woodland Hills, Calif. 91364 (213) 348-5892. 

See us at 
booth 1010 at FJCC 


