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Thi.~ paper describes the /irst -ucceeeiu! application 0/ an electronic
compLlter in the solution of an AgencY problem. nametv the [National
Bureau ofj Standards Eastern Automati( Computer ("SEAC"). A /lou
chart of NSA '.~ SEAC program i.~ proul-ded.

NSA '5 earliest successful application of electronic computers began
in July 1950, before we had anv computer. At that time, the only electronic computer m operation in thi!-' country was SEAC. recently completed 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,
RA YDAC. and the Institute for Advanced Study machine (lAS cornpurer). At NSA, our own ATLAS 1 (forerunner 01 the E R.A. 1(01) Wah
under ccnetructton at Engineering Research Associates' plant in St.
Paul, and our ABNER was being built in our own Research and Dev elopment laboratories. Also, ABEL, the relay analog of ATLAS I, had
been in use for about a year, mostly to check the logic uf ATLAS I pro·
"-,
grams and for routine computations of statistical tables.
'-'"
Responding to a request from Dr. A. Sinkov. then Technical Director
-',_ in Communications Security, I 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 "inv olutory matrices." Each matrix consisted of 16 number". arranged in
a -4 X 4 square and used in a Navy callsign system. The following requirements and limitations had to be satisfied in choosing and testing the
entries:
1. Each entry to be chosen randomly, a nonzero pcsiti v e integer hetween 1 and 36, inclusi v e.
2. All mmcrst of the generated 4 X 4 matrix to be unequal to zero
modulo 37.
Perhaps a slight digression is in order for a few words about SEAC
("St.andards Eastern AutHmatic Computer"). The decision by the
•Actually the predecessor agency -At·SA. Armed Forces Secunry Agencv
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Bureau of St.e.ndordii to construct a computer In its own laboretones was
made in August 1948.l'l1e Bureau had been actm~ In a technicalhaoon
capaertv. in connnecuon with the Hureau of Census.' contract with
Eckert-Mauchfy Computer Corporation to construct the UNIVAC. A
similar arrangement also es:i...ted for ,\lSS to monitor the work by Revt heon Corporation on the liJ"3.1 Raytheon computer (later known as
RA YDAC) to be constructed for Navy's Bureau of Aeronautics. These
functions probably represented the beginning of NBS interest in bein computer research.
coming a sort of govern men t
When the Bureau employe
July 19481. this interest became focused, because of
intimate knowledge of EDVAC
engineering' and logtc-acquiee
urmg work Of] EDVAC at the Moore
School of ElectricaVEngifl~ering. University of Pennsylveela. At about
the seme time that NBS was considering constructing a computer, with
supervrsron ~~I
UhlS agency's Army predecessor concluded
an agreement with the Bureau providing, among other things, for the
BurealJ:6(Su.ndard.~to contrttct for deli venng mercury delay line memo!")' (ot>dle computer, which we ul1detlook to build. Our computer
(ABNER) and the Bureau's machine (SEAC) were to be based on ED/VAC logic and circuirrv principles. SEAe's melOOry was only 512 words,
- ~however, wherea~ we early decided on the 1024·word size. Also, because
of the Bureau pressure to finish their machine ax soon as possible. the
instrucuon repertoire "'ISS limited tu only 8 instructions, compared with
the 31 eventually bUIlt into ABNER. By July t9iJO, SEAC was getting
into operenon more or less regularly.
3. Produce the matrix and its inverse. which is the mod 'J7 inverse of
the gene;ated matrix.
During the week Ot two following the interview with Dr. Sinkov, Mr.
L. W. Lathroum and I met with I
R&D. and received from them additlOna' thfrOretlcal infonnatio~,
beertng' on matrix production and testing. Also, the,))()ssibility of USiR~
---,ABEL was-considered. and rejected because it was too slow. 1 then spoke
iat the Bureau of Standards r~garding the JX)SS,iwliM
bility of using the NB.S machine SEAC. We also arr~nf:'ed for the gelfleration of randomnumbers. required as input for the matrix production
process by our MaChine Production activity. usin~ punched card te~h
niques. with. production' nf output puncbed paper tapes. "
Although "Red .. and I W('re both familiar with SEAC\ we arranged a
visit with Mf'!.;. Ida Rhodesvsenior programmer analyst at NBS, to9b.
teln from her Any ll~cific opel"8tional detllil:ol rel{lIrding, proRramming
and use of SEAC. The vi!'it with Id~ produced a single sh~t (torn trum
an envelope! I containing allB SEAC,in!'tructions, handwritten in red
pencil. She also told us about a few SEAC operating conventions. such
as program preparation us;nx hell;adec:irnal,notation (4-lJi(5horthsnd).
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Within a few weeks Red had written a preliminary program Iot producing mvolutorv matrices on SEAC. usinK random number" as input,
and te:.ting eccordi ng to the criteria mentioned above. The program wa-,
converted from octal to hexadecimal notation, and checked. Alga, durirlj~ these first few weeks. formal arrangements were made fllr time on
S£AC lusuallv Sundays or after midnight) and for transfer of funds
from NSA [0 c"he Bureau of Standards (0 pay for SEAC time (at $24 per
hour). or course, we had the support of IBM equipment and speclelists
(rom our Machine Production Orii::anization, in producing great masses
I
of random numbers on punched paper tape,]
and Dotty Blum were among those direc~r;v involved in this aspect IIf
the jnb.
In the manual procedure for produ,c1nlil" a matrix, we produced each
eTII", by first calculating the nllmbe!{~l which would make El2x2 minor
become zero and then arbitrailly,asloollminf:!' to that position any other
number between 1 and 36. In cij-trying out [he steps in such a process
we followed the standard matbemaucai procedures applying to matrix
manipulations and performed 'all multiplications and divlsjons modulo
37. Then. after a candidate, "sood" matrix was produced, we calculated
its inverse.
/
When we used SEAC',' the procedure differed from that for manual
operations. Instead of cetculanng entries one by one, And testing each
before accepting, W,f!.' chose the set of 16 numbers from amonK those in
our randcrnly-generated source and then applied the sene, of testss for
nonzero minors.i-lf a candidate macri.r survived the tests, we printed it
on the typewriter: The SEAC program took between ~ and 15 second.",
per matrix. not counting output printjn~. This estimate include!' ume
required to test and reject unsuccessful candidate matrices. Vnfortunately. we do not have records showing actual estimates or proportion
of rejections; the time estimate is based on personal diary entries reporting on amount of "jl:Olld" operatin~ time and number of matrices
obt,a{ned. Figure 1 pre"ent" a Row ('hart of this operation.
Our experience in using SEAC seems, in retrospect. to have been a
.ccmbmeuon of frustration, exhilarating sense of accomplishment, and
, p.artici~tlOn in makin~ history. In July 1950 SEAC had been in oper.
ation only about one month. and many trouble.. still plagued the pruject . Furthermore, NBS engineers monopolized much of the machine
time with tests and modifications to make it more reliable, with plans
to add to its memory. and wit.h improvements in input-output equipment. The rest of the "prime" time was monopolized by NHS programmers for training. in debugging programs. and in productive cumputation The result INa.o.; that we wert' permitted to use SEAC oniv at
midnight shift or Sunday afternoon:;.
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obtamed. rl"!<u1iins in production of 37.ol matrices. Arter four or five more
SEAC visits bv
'J()hn H.ix~e. Dorothy Blum, Red Lathmum,
and rnvself 8 total ot ",Imor<,( 900 matrices had been pnnted out and
delive~d to Dr. Sinkov.
i
During these sessions wi~h SEAC, we had a number of Agency vis.rtor-; who wB~ted to observean electronic cumruter In operation. ?ne ~}r
those most Interested was'
who was at this lime In
the process of rewriting £,(Jrtte position descrjjnicns in our section. Our
discussions of the precesses.involved in computer programming engaged
her interest, and her midnight trip to NB$ to observe a liv\' computer
operation was the natural r~sult. 1t should be added that we all learned
more from "down" time on SEAC than fr~;lm good operat.mg time .
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Our first time on SEAC was Wednesday, August23rd. In spite ofthe
fact lh81 ~F..AC's memory was misbehaving most of the time, we
meneged 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
notati(Jn. end corrected these. Also, SEAC memory troubles again
plarued us: however. the next visit to SEAC, bv Red Lathroum and
John Risee, produced some real resolte ". They
in about 16 continuo
OUI; hour-s. of which an estimated 4Yi bours. of actual operation were

put

1I'0n thil o<:cuion, Red Lathroum IlCtUlllly helped the Bureftll at'Cl)Unt {or $O[I\eo{
the eseessrve "da\..Jj" lime ...hen he ecceed lhat some memllty rlllul"eI> coinc'd€oo:j w,th
bUIlding alr-condiliQner (;l"itchm/lllmn;'
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