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Earliest Applications of the Computer al NSA*

BY SAMUEL § SNYDER

g

This paper describes the first successful application of an electronte
computer {n the selution of an Agency problem. namelv the |Nationa!
Bureau of | Standards Eastern Automatic Computer (“SEAC"). 4 fow
chart of NSA's SEAC program (s provided.

NSA’s earliest successful application of electraonic computers began
in July 1950, before we had any computer. At that time, the only elec-
tronic computer 1n operation in this country was SEAC, recently com-
pleted at the National Bureau of Standards. In England, the EDSAC
computer had been completed about a year before, and in this country
the only computers being built commercially were UNIVAC, EDVAC,
RAYDAC. and the Institute for Advanced Study wmachine (1AS com.
puter}. At NSA, our own ATLAS [ (forerunner of the E R.A. 1101) was
under cunstruction at Engineering Research Associates’ plant in St,
Paul, and cur ABNER was being built in our own Research and Devel-
opment laboratories. Also, ABEL, the relay analog of ATLAS I, had
been in use for about a year, mostly to check the logic of ATLAS | pro-
grams and for routine computations of statistical tables.

Responding to a request from Dr. A, Sinkov, then Technical Director

in Comrnunications Security, 1 met on July 11th, 1950, with him and,

his deputy. They described an emergency require-

ment in COMSEC for production and checking of several hundred "in
volutory matrices.” Each matriz consisted of 16 numbers, arranged in
a 4 4 square and used in a Navy callsign system. The following require-
ments and limitations had to be satistied in choosing and testing the
entries:

1. Each entry to be chosen randomly, a nonzero positive integer he-

tween 1 and 36, inclusive.

2. All minorst of the generated 43¢4 matrix to be unequal to zero

modulo 37.

Perhaps a slight digression is in order for a few words about SEAC
("Stapdards Eastern Automatic Computer’). The decision by the

*Actully the predecessor agency -AFSA, Armed Forces Security Agencv
tA minor 15 the evaluation, mod 37. of determinant of order less than thal of the
abject matrix

19 R
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Bureau of Standards to constTuct a computer n its own laboratories was
made in August 1948. The Bureau had been acting in a technical laison
capacity, in connnection with the Bureau of Census® contract with
Eckert-Mauchly Computer Corporation to construct the UNIVAC. A
similar arrangement &lso existed for NBS to monitor the work by Ray-
theon Corporation on the first Raytheon c¢omputer (later known as
RAYDAC) to be constructed far Navy's Bureau of Aeronautics. These
functions probably represented the begmmng of NBS interest in be-
comng a soft of guvernment t in computer research.

When the Bureau employe July 1948}, this inter-
est hecame facused, because of intimate knowledge of EDVAC
engineering and logic. acquired autmg work on EDVAC at the Moore
Schooi of Electrical Engificering. University of Pennsylvania. At about
the same time that NBS was considering cnnstructing a computer, with
supervision by this agency's Army predecessor concluded
an agreement with the Bureau providing, among other things, for the
Bureau of Standards to contract for delivering mercury delay fine mem-

ory fot.the computer, which we undertook to build, Our computer
(ABNER) and the Bureau’s machine (SEAC) were to be based on ED-

. NAC logic and circuitry principles. SEAC's memory was only 312 words,

- “however, whereas we early decided on the 1024-word size. Also, because
ol the Bureau pressure to finish their machine as soon as possible, the
instruction repertoire was limited to only 8 insttuctions, compared with
the 31 eventually butlt into ABNER. By July 1950, SEAC was getting
into gperation more or less regularly.

3. Produce the matrix and its inverse, which is the mod 37 inverse of
the gener.ated matria.
During the week or two lollowing the interview with Dr. Sinkov, Mr

L. W. Lathroum and | met with m{:—_—ﬂ
:qf R&D. and received from them additional theoret:cal infermation

bearing on matrix production and testing, Also, the passibility of usiné

- ABEL was considered. and rejected because it was ‘Loo slow. T then spokg

wit] at the Bureau of Standards régarding the possj-
bility of using the NBS machine SEAC. We also arranged for the gen-
eration of random numbers, required as input for the matrix production
prucess by our Machine Production activity, Using pu'nched card uach—
niques, with preduction bf output punched papet tapes.

Although “Red” and | were bath familiar with SEAC we arranged a
visit with Mrs. [da Rhodes, senior programmer analyst at NBS, to ob-
tain from her any specific opemtmnal details regarding. programming
and use of SEAC. The visit with [da produced 4 single sheet (torm from
an envelope!| containing sl 8 SEAC instructions, handsritten I red
pencil. She also told us about a few qu operating conventions, xuch
as program preparatiop using hexadﬂ.imal\nolallon (4- blt,shonhpnd)
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Within a few weeks Red had written a preliminary program {or pro-
ducing involutory matrices on SEAC, using random numbers as input,
and testing according to the criteria mentivned above. The program was
converted from octal tw hexadecimal notation, and checked. Also, dur-
ing these first few weeks. formal arrabgements were made for time on
SEAC (usually Sundays or after midnight) and for wransfer of funds
frorm NSA Lo the Bureau of Standards to pay for SEAC tirze (at 324 per
hour}. Of course, we had the support of JBM equipment and specis)ists
fram our Machine Production Organization, in_producit at masses
of random numbers on punched paper tnpell |
and Dotty Blum were among those directly involved in this aspect of
the job. :

In the manual procedure for pmduc:ng a marrix, we produced each
entry by first calculating the number{s) which wouid make a 2X2 minor
hecome zero and then arbitrarily, assigntng 1o that position any other
number between 1 and 36. In catrying oul the steps in such a process
we followed the standard mathemat:cai procedures applying Lo matrix
manipulations and performed ‘all multiplications and divisions modulo
37, Then. after a Landtdate ‘gond’* matrix was produced, we calculated
its jnverse. .

When we used SEAC the procedure differed from thet for manusl
aperations. (nstead of calculating entries one by one, and testing each
before accepting, we chose the set of 16 numbers from among those in
our randomly- genérated source and then applied the series of tests for
nonzero MinNQrs. 1f a candidate matrik survived the tests, we printed it
on the typewnler The SEAC program took berween 8 and 15 seconds
per matfix, rot counting output printing. This estimate includes 1ime
required to test and reject unsuccessful candidate matrices. Unlortu-
nately, we do not have records showing actual estimates or propariion
of rejections; the time estimate is based on personal diary entries re-
porting on amount of “good' operating time and number of matrices
obtmned Figure 1 presents a How chart of this operation.

“Our experience in using SEAC seems, in retrospect, (o have been a

,combmation of frustration, exhilarating sense of accomplishment, and
/ participation in meking history. fn duly 1950 SEAC had been in oper-

ation only about one month. and many troubles still plagued the pro-
ject. Furthermore, NBS engineers monopolized much of the machine
time with tests and modifications to make it more reliable, with plans
o add to its memory, and with improvements in input-output equip-
ment. The rest of the “prime” time was monopolized by NBS program-
mers fof Lraining. in debugging programs, and in productive computa-
tion. The resull was that we were permitted to use SEAC oniy ar
midnight shift or Sunday afterncvons.
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Fig. 1—Flow Chart of NXA's SEAC Program

Ouwr first time on SEAC was Wednesday, August 23rd. In spite of the
fact ther SEAC's memory was misbehaving mast aof the time, we
menaged to get the program running far enough to check out some
answers correctly. At the following session, we discovered a few errors
in our program that were due to conversions from octal to hexadecimal
natation, and corrected these. Also, SEAC memory troubles again
plagued us: however, the next visit to SEAC, by Red Lathroum and
John Rixee, produced some real tesults’. They put in about 16 continu-
ous hours, of which an estimated 4% hours of actual operation were

#0n this occesion, Red Lathroum actuslly helped the Buresu sccount for some of
the excessive “down™ time when he noticed that some memury Meilures coincided with
building air-conditioner switching Limes!
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obtained, resulring in production of 374 matrices, After four or five more
SEAC visits b\.ﬁdahn Rixse, Doruthy Blum, Red Latheoum,
and myself, a total of slmdst 300 matrices had been printed out and
delivered to Dr. Sinkov. i

During these sessions with SEAC, we had a number of Agency vin-
tors who wanted to observe ian electronic cumputer in operation. One of
those most interested wasd who was al this time in
the process of rewriting some position descriptions in our section. Qur
discussions of Lthe processes involved in computer programming engaged
her interest, and her midhighl trip Lo NBS 10 observe a live computer
uperation was the natural résult. 1t shoul(',’(’ be added that we all |earned
more from “down” time on SEAC than from good operating time.

(1) (2)-P.L.
86-36



