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at twice the speed, one-fourth the cost. 
Ampex punches more holes in current media conversion 
methods. You can put your computer back to full time computing. 
New Ampex OFF-LINE paper tape to magnetic tape conversion 
system saves you more time and money than any other method on 
high volume conversion requirements - and gives you error-free 
output tapes. The economical PTS helps you obtain maximum 
computer throughput while reducing your total processing costs. 
PTS Speed: Reads 5 to 8 level punched paper tape at 1,000 
cps, converts data to computer ready 7 or 9 track IBM/ASCII 
compatible magnetic tape with density up to 800 cpi. 
PTS added features: Operates off-line as an inexpensive, 
rugged work horse. Simple, unitized control panel requires 
only one operator. Programmable memory for any code 
to any code conversion. Manual or automatic block length 
setting. Automatic editing of special characters. 
PTS reliability: Extensive automatic system crosschecks assure 
that final data written on tape is error-free. Proven reliable paper 
tape reader and "no pinch roller" Ampex Single Capstan tape drive. 
PTS by Ampex: Direct sale for less than $25,000-or your 
choice of lease plans. Write for information on the PTS. From 
Ampex, a world leader in magnetic tape recording. Write 
Ampex Corporation, Redwood City, California. 
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of Technology, Chicago. Sponsor: 
Electronic Associates Inc. $2S0. 

June 27-July 1, Computer Graphics, 
Ohio State Univ., School of Engineer­
ing, Columbus, O. $IS0. 

June 29, Data Link Seminar, lIT Re­
search Institute, Chicago, Ill. 

July II-IS, Dynamics and Control of 
Process Systems, Princeton (N.J.) 
Computation Center. Sponsor: Elec­
tronic Associates Inc. $200. 

July 11-22, Modern Theory of Com­
munication, Ohio State Univ., School 
of Engineering, Columbus, O. $27S. 

July 11-22, Computerized Simulation 
of Market and Competitor Response, 
Sloan School of Management, MIT, 
Cambridge, Mass. 

July 12-14, Information Retrieval: To­
day and Tomorrow, Sheraton Eastland 
Motor Hotel, Portland, Me. Sponsor: 
Computer Usage Education Inc. $195. 

July 18-22 SIMSCRIPT, Modeling and 
Simulation, Southern Simulation Serv­
ice, Tampa, Fla. 

July 18-22, Analog Simulation and 
Computation, Princeton Computing 
Center, N.J. Sponsor: Electronic As­
sociates Inc. $200. 

July 18-29, Analysis and Design for 
Automatic Control, Hobart and Wil­
liam Smith Colleges, Geneva, N.Y. 
Sponsor: Instrument Society of 
America. Application deadline is July 
7. $38S. 

July 18-29, Real-Time Information 
Systems, Univ. of California Extension,. 
Los Angeles. $300. 

July 2S-29, 8800 Operation, Princeton 
Computing Center, N.}. Sponsor: Elec­
tronic Associates Inc. $200. 

July 2S-August S, Computer Control 
Systems Technology, Univ. of Califor­
nia Extension? Los Angeles, Calif. 

July 26-28, The Reprogramming Prob­
lem, Jack Tar Hotel, San Francisco, 
Calif. Sponsor: Computer Usage Edu­
cation Inc. $19S. 

August 8-12, Urban and Regional In­
formation Systems, Univ. of California 
Extension, Los Angeles, Calif. 

August 9-11, IBM System/360 Soft­
ware, Sheraton Eastland Motor Hotel, 
Portland, Me. Sponsor: Computer Us­
age Education Inc. $19S. 

August 18-19, Introduction to / Sym­
bolic Control, lIT Research Institute, 
Chicago, Ill. 

August 23-2S, Time-Sharing, Jack Tar 
Hotel, San Francisco, Calif. Sponsor: 
Computer Usage Education Inc. $19S. 
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Unretouched characters Y Z 0 1 2 3 4 5 

II YOU want unlimited symbOl style 
wrillen at UP to 4 psee speed ... 

A Tasker 401 Symbol 
Writer is for you. Its 
unique, patented stroke­
writing technique can 
'produce virtually any kind 
of symbol or character at 
speeds as fast as 4 p.sec per 
character! It can also be 
remotely located (up to 50 
feet) and can drive as 
many as 50 nonparallel 
displays. 

Dynamic, automatic 
control allows precision 

shapes and sizes to be freely 
intermixed, as your pro­
grams or control circuits 
command. You can mingle 
capitals, lower case letters, 
subscripts, italics, symbols, 
foreign alphabets ... even 
specify them tall and 
narrow or short and wide. 
And constant writing rate 
gives uniform line intensity 
and brightness throughout 
all symbols. 

The basic 401 series 
writes up to 64 symbols 

(modularly expandable and 
alterable), including special 
symbols and gothic alpha­
numerics conforming to 
MIL-C-18012A. Applicable 
to any CRT display system, 
models are available for 
4 p.sec or slower speeds. 
A 2-p.sec model is under 
development. 

For symbol writing far 
in advance of the conven­
tional, get in touch with 
Tasker. 

·Iook 10 lasker 
Tasker Instruments Corp./7838 Orion Ave./ Van Nuys, Calif. 91409/ (213) 781-3150 
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When you ask for Fairchild's new 
2.5D Planar Arrayed Coincident Expandable 

memory stack, with cam lock connectors, 
30% fewer connections,:and all-welded 
terminations, including diode modules, 
just ask for PACERT

.
M

. meniory stack. 

It's faster. 

FAIRCHIL..C 
MEMORY PRODUCTS 

Department of Fairchild Camera and Instrumentation Corporation, 2525 Charleston Road, Mountain View, California 94040. Telephone: 415-962-2917 TWX: 910-379-6945 
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Automated 
Payroll 
for 
LESS Money! 

Now, you can electronically automate 
complex payroll applications (plus other 
processing jobs) for substantially less 
cost than any other type of automated 
EDP system. 

11500" payroll applications can be 
TOTALLY automatic. It provides each 
employee with a fully protected check 
and an itemized statement of earnings 
and deductions. The payroll journal, 
check register and employee's earnings 
record are all produced automatically. 
So is a distribution detail for direct entry 
to subsidiary ledgers. Even details for de· 
ferred records like quarterly tax reports 
are accumulated and stored for subse· 
quent automatic reporting. 

The NCR 500 System reads and "speaks" 
in any of four EDP languages. Punched 
card. Punched tape. Magnetic ledger. 
OptiGal character recognition. You can 
use anyone - a combination, or all of the 
languages with equal ease. 

Buy or lease only the units of the system 
you need. Expand it as your business 
grows. The price of the "500" System 
will remain modest. 

What can the NCR 500 System do for 
you? What are the probable savings? You 
can find out by calling your local NCR 
office. Or, write NCR, Dayton, Ohio 45409. 

THE NATIONAL CASH REGISTER COMPANY 
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At Seaway, SYSTEM/360 pays for SYSTEM/360 ... 
SYSTEM/360 showed Seaway 
Foods, Inc. a way to cut their frozen 
food inventory by 15%. That was just 
two weeks after it arrived. 
A couple of months later, the system 
was handling all the billing, helping 
control inventories, computing 
advertising allowances and 
generating management reports. It 
was saving money for Seaway. 

If you've ever installed a computer 
system, you know how remarkable 
this kind of speedy performance 
really is. Usually there are 
unexpected problems and delays. 

But Seaway was prepared. 

Bernie Peters, Seaway's Manager of 
Data Processing, had sent his 
programmers to an IBM Education 

Center to learn SYSTEM/360 
ASSEMBLER language-one of five 
programming languages available 
for SYSTEM/360. 

When they got back, they started 
writing and testing their computer 
programs with help from IBM System 
Engineers and the IBM Datacenter 
in Cleveland. SYSTEM/360 operated 
smooth Iy right from the start. 

For a while it ran in parallel with 
Seaway's existing 1401 computer. 
But as it turned out, that really wasn't 
necessary. SYSTEM/360 performed 
better than Seaway expected. 

Seaway has completed the first 
phase. Now they are writing programs 
for payroll, accounts receivable 
and accounts payable. 

After that, they will tackle 
SYSTEM/360's IMPACT program for 
scientific inventory control. 

When all these applications are 
on the air, there will still be room 
for more. 
Seaway is pleased with SYSTEM/360. 
They like its performance, 
its reliability, its cost efficiency. 

So do many hundreds of other 
companies in all kinds of industries 
who are solving problems with 
SYSTEM/360 and getting more work 
done faster. 
And why not? After all, that's the way 
we designed SYSTEM/360. 

IBM® 

and a lot of groceries, too. 













NATURAL­
LANGUAGE 
PROCESSING 
by R. F. SIMMONS 

The eventual goal of language-processing re­
search is the development of highly sophisticated 
question-answering systems. These would ac­
cept and analyze natural-language questions, 

search a multilingual library for pertinent factual text, 
translate from that widely separated text and generate es­
says that answer the question at any desired level of detail. ' 

The first step toward this goal was the concept of 
Memex, in 1945, Vannevar Bush's dream of a computer 
system that would remember what people recorded of 
their associations when reading or browsing through a 
microfilmed library, then guide subsequent readers'down 
interesting paths and byways. Memex was a magnificent 
imaginative extrapolation form 1945's technology. 

Fifteen years later we began to envision-instead of a 
Memex-a Synthex. This would be a general language­
processing system that could read and understand text in 
ways analogous to the human capability and store whole 
libraries of material. When asked a: question Synthex should 
extract relevant texts, relate them to' the question, and 
synthesize an answer or an essay. 

How all this was to be accomplished was in no sense as 
clear as the envisioned result. But by 1959 we had decided 
optimistically that if a problem could be formulated sym­
bolically, it could almost 'invariably be programmed and 
perhaps solved on a computer. It took quite a while for 
us to realize how difficult symbolic formulation of natural­
language problems was. However, by the late fifties, 

The research reported in this paper was sponsored by the Advanced Re­
search Projects Agency Information Processing Techniques Office and was 
monitored by the Electronic Systems Division, Air Force Systems Command 
under contract AF 19(628)-5166 with the System Development Corporation. 

* The names of many researchers and their systems are mentioned in 
this paper. The survey references at the end provide detailed descriptions 
and citations. 
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where it stands now 

several researchers were working on various language­
processing devices. 0 

where we are now 
Today computers can deliver answers to questions. For 

example, a system called Protosynthex was asked the fol­
lowing: 

HOW STRONGS IS A SPIDER'S WEB? Within a second 
it searched a small encyclopedia, scored potential answers 
in terms of how highly their words correlated with the 
question's words and responded: SCORE = .99 

++SPIDERS ARE WONDERFUL ENGINEERS. 
THE WEBS THEY SPIN ARE STRONG. IN FACT, 
SPIDER SILK IS STRONGER THAN STEEL WIRE 

Dr. Simmons is head of the 
language processing and re­
trieval staff at System Devel­
opment Corporation. He has 
been with SOC since 1955, 
when it was a part of the 
RAND Corp. He holds SA, MA, 
and PhD degrees in psychology 
from USC and is a lecturer at 
USC and UCLA. 
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NATURAL LANGUAGE ... 

ganized data base. 
The problem of using a dictionary to "understand" lan­

guage plunges us again into the difficult problems of ex­
plaining what is meant by "understand." At the dictionary 
level, one aspect of understanding is to discover the word 
sense or particular definition that applies to each word in 
the context of a particular sentence .. It means also to find 
the antecedents for any pronouns or pronoun-like expres-

Fig. 2. An Example of Text Structuring by Protosynthex II. 
(BOLIVAR (POS , NOUN) 

(PL , BOLIVARS) 
CISI ««HERO) (A) (GREAT> (OF «AMERICA) NIL (SOUTH»») 

(SIMON) » 
(DO ««WAS BORN) NIL (IN «VENEZUELA) NIL NIL» NIL NIL» 

(SIMON» . ' 
««WAS SENT> NIL (TO «SPAIN) NIL NIL» NIL NIL) 

«GOT> 
NIL (AT «NINETEEN) NIL. NIL» NIL «EDUCATION) (AN) NIL NIL» 

«MARRIED) NIL NIL NIL «GIRL) (A) (BEAUTIFUL SPANISH) NIL» 
«TOOK) 

(BACK) NIL NIL «HER) NIL NIL (TO «VENEZUELA) NIL NIL»» 
«WENT) (AGAIN) (TO «EUROPE) NIL NIL» NIL NIL» NIL» 

(I S2 . «HEARTBROKEN) NIL» 
(HORIZ (GIRL FAMILY>)) 

(GIRL (POS , NOUN) 
(PL·, GIRLS) . 
(DO ««DIED) (LATER) NIL NIL NIL) 

«DIED) (LATER) NIL NIL «MONTHS) (A) (FEW) NIL))) 
«OF «BOLIVAR) NIL NIL»») 

(HORIZ {BOLIVAR») 

(VENEZUELA (POS • NOUN) 
(lSI ««PART) NIL NIL (OF «COLONY) (A) (BIG SPANISH»») NIL» 
(DO ««WAS RULED) NIL (BY «SPAIN) NIL NIL» NIL NIL» NIL» 
(HORIZ (BOLIVAR))) 

Note: FOS means Part ot Speech 
PL " Plural. 
NIL " Blank 
ISl and DO are Verb Classes 

TI E 
SHARING. 
Pl/l 
IBM 
360/50H 
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Our new Data-Center offers an 
on-line, time sharing service with 
unusual capabilities. You may 
wonder about its wide range of 
app(ications, the number of ter­
minals available, its highly inter­
active conversational adaptability 
and the unique pricing,structure 
of this service. Just drop us a line 
or call James Babcock. 
Palo Alto, California 94305 
Stanford Professional Center 
780 Welch Road 
(415) 328-0671 
Los Angeles, California 90067 
Gateway East, Century City 
1800 Avenue of the Stars 
(213) 277-1600 . 

ALLEN-BABCOCK COMPUTING, INC. 
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sions in the sentence and to substitute for them the mean­
ings of their antecedents. It probably also means to com­
bine the definitions of words into a single definition for a 
phrase, for a clause, and for a sentence. Assuming the 
achievement of a single definition for the meaning of a 
sentence, "undestanding" implies further that this defini­
tion will be stored in a convenient structure that links it 
to similar definitions, however they may be expressed in 
words. 

Research on these problems of meaning h(ls only just 
begun. Useful and practical results are undoubtedly still 
years away. 

mechanical translation a·nd other applications 
Certainly the most widely publicized application of 

language processing has been mechanical translation. 
IBM offered a display at the New York World's Fair that 
gave reasonable translations from Russian to English. The 
Air Force is actually using mechanical translations to help 
them. But as years pass researchers in this area speak less 
about mechanical translation; they have all become re­
searchers in .basic linguistics and language processing. 
Generally their publications deal with syntactic analysis, 
linguistic structures of English, Chinese, Russian, etc., and 
with other basic linguistic studies. Actually there still 
exist several strong research projects whose primary goal 
is to develop automatic translation. IBM, Bunker-Ramo 
and the University of Texas are notable leaders in the area. 
But their problems are the language-processing problems 
discussed earlier plus the unique problem of transforming 
meaning structures derived from one language into the 
structures and symbols of another. Just as the problem of 
question-answering introduced a whole new level of 
analysis . above the level of dealing with declarative 

CPFF 
or 

FP 
DESIGNING/PROGRAMMING/DOCUMENTATION/CHECK OUT 

PRe 
JOVIAL 

COMPILERS 
PLANNING RESEARCH CORPORATION 
Including the merged capabilities of Mesa Scientific Corporation 
Home office: 1100 Glendon Avenue, Los Angeles, California 90024 
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STACKTRONICS 

Computers don't talk to memory stacks. Elec­
tronic circuitry is the necessary intermediary which 
allows storage and retrieval of information in the 
form and at the rate compatible with the computer's 
timing and organization. Such circuitry plus the 
stack make a complete memory system. 

When "wedding" a stack to the necessary elec­
tronics, a competent memory designer takes every 
opportunity to reduce the number of electronic com­
ponents used. These circuit cost and reliability de­
sign decisions are balanced carefully with stack costs 
and overall system utility. 

To control a given number of storage elements in 
a coincident-current memory, it is necessary to ener­
gize each of the X and Y coordinate conductors. The 
array can be square or rectangular. Or the array 
can be segmented into a number of squares or rec-

MAIN DATA PROCESSOR 

tangles. The choice of any of these array forms is 
determined by the amount of electronic components 
versus the stack size and data storage capacity and 
speed requirements. 

Many component-reducing schemes have been 
developed to cut costs and improve reliability. Diode 
and transformer matrices and other current steering 
circuitry reduce the number of costly driver circuits. 
Other circuit savings are realized by sharing func­
tions wherever possible. 

A properly designed memory system matches 
computer design objectives at the lowest possible 
cost while performing every required function with 
reliability. A low per-bit-cost stack design can lose 
its price advantage quickly when additional elec­
tronics are needed. Lowest ultimate cost results from 
complete system consideration. 

COMPUTER 
COMMANDS 

MEMORY SYSTEM 

ABBREVIATED FUNCTIONAL CONNECTIONS BETWEEN A COMPUTER AND ITS MEMORY SYSTEM 

This is the last in a series of six discussions dealing with the design of core memory systems. The complete series is now avail­
able in booklet form. Please circle 63 on reader service card if you would like to receive it. 
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A better computer can be bought 

It's the SEL 840A. Why is it bet­
ter? It's 24-bit, it's fast (1 % usec 
full memory cycle time), it has 
all silicon monolithic integrated 
digital circuits - and it has 
field acceptance. What about 
price? This is the best point of 
all. For only $60,900 you can 
get the 840A with 8K of core, 

Boston Los Angeles San Francisco 

10lh usec multiply and hard­
ware divide, three hardware index 
registers,memory parity and pro­
gram protect. Do you want this 
high powered machine in sixty 
days? You can get it. Need addi­
tional hardware capabilities? As 
an option, . you can have floating 
point and double precision hard-

Huntsville 

ware. Software? A field proven 
operational FORTRAN IV pack­
age that exceeds the ASA stand­
ards is provided with each 840A. 
Attractive options, such as mixed 
on-line assembly statements, are 
available with this package. For 
more information, telephone or 
write your nearest SEL office. 

SYSTEMS ENGINEERING LABORATORIES, INCORPORATIIO 

Washington, D. C. Fort Lauderdale P. O. BOX 9148 • FORT LAUDERDALE. FLORIDA 33310 • AREA CODe 305 • 5B?-29CXJ 
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