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DEPARTHENT OF DEFENSE .
ARMED FORCES SECURITY AGENCY
Washington 25, D. C.

/ s
MEHORANDUM FOR: Consultant

Comptroller
Chief, Office of Operabions
Chief, Office of R & D

SUBJECT: Repozt by the Imspector to the Director on Analytical Machine
Employment, dated 15 August 1952.

1. Youwr attention is directed to the subject report, copies of

which have been sent to the addressees of this memorandum.

2. In order that approperriate action can be taken on the recommen-
dations of the report, your comment is desirocd at the earliest practiceble
_ date, and in any event no later than 29 August 1952.

AIFREDf'EARG! a

Colonel, Signal Corps
Chief of Staff
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Report by the Inspsctor
to the Direotor

on
Apalytioal Machine Bmployzent

IBE PROBLEM

1., %o determine what policies and practices in our uae of
snslytical machinery are conducive to greatest efficlency and
effectiveness,

CTS

2., The analytical machirery covercd in this report is listed
and describdbed in h.SE‘p.r ¥Machines Used in Urypitanalysis®, APFSA
Inspector/13 June 1952,

3. All usaro data clted herein are for the first six months
of calendar %52,

4. Definitions:
e ne {(machine processes) ~ lLaying out in specifie

detall the tecimical and procedural stops that will be taken in
the conduct of individuzal machines proceascs.

ll!ghg'nl;gg (machines and mmchine precesses) - Planning
] p O WA

the eup gmon chines and machins complexes, deternining
which machines shall perform which processes, and deviasing new
methods and spplications of machine processing.,
I3CUSSION
§. As inclosure.
GOECLUS TIOR3

6., Derived throushout tho discussion, and translsted
directly into recomondations belcew,

RECOFMENDATIONS
T It 1s recozmended:

&, That the function of analytical machine umgloymonﬁ
planning and scheduling (under the principles of
peragraph 3 of the Discussion) be placed directly
under the AFSA.02 Technical Director (027), with
& Machine Methods Group (including AFSA.3S “advisory™
mapiborship) to assist him. That apaces for this
i;g:p be transferred from: the Staff (AFSA-OOF and

~12 gsucgested), and bodies from AFSA.22 and
AF8A- 135,

b, That the principle of having decentralised mashine
installations adjacont and available to, and directly
under the control of, individual analyticul sections
{including AP3A-41) Be recognlised and supported, and
that additional needs of various sections in thin
respect be fllled as soon as practicabls, That the
supply and maintenance of these installations (in-
¢luding the initiative therafor) be the responsibility
ef the Machine Division,
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That ths development of comparatively simple, compact,
and easily maintained seloctors and counters of
modsrate spesd, suitable for individual section use,
be prosecuted as a part of our research and develop-
ment program, (DENHAM results may ropresent sn accept-
#ble start in this direction,)

That, with the transafer of the smchine methods and
schedulines function to 02T, AFSA.22 be reorganised
as follows:

{1) HNerge the "IBM Branch" and the "RAM Branch” as
sus, or, if adainistrative convonlencs requires
lplit the processing component by some more vnlid
seriterion than the IBM/RAM one.

{(2) Transfer the process prograrming function to the
processing branch or branches,

{3) Retain, as a staff group directly under 22, one
or two assistants to assist with second-level
machine scheduling and job dismpatashing.

‘“hat the quality of elvilian machine eperators be
ralsed through & progran of

(1) 1increasing their analytical rosponsibilities
and background, and

{(2) raising their entire grade structure sccordingly.

That tho administrative decisions and dispennations to
glve this effect ba puraued at whatever lovel of Governe
ment 18 necessary, staffed within AFSA by AFSA-0Z2 and
AFSA-15 in collaboration.

That Machine Division stirength be augtanted as soon as
asible by an increase in =111 personnel, supported
y the Military Departments as followss

{1) Eavy. Returning to duty in AFSA all Eaval personnel
: fied in analytical machine oparation and zain-
enance,

{2) All Services, Undertaking to arrange necossary
perzanence and non-rotation of qualified analyticel
sRchine personnel, with adequate carecer opportunity.

That the sdministrative deocisions and dispensations
iavolved in this support be pursued as high as necesaary
in the Departmecnt of Defense, staffed within AFSA by
APBA-02 and AFSA.15 in eollaboration,

That AF34.02, AFSA-15, and the Comptroller collaborate
in exploring every means of faclilitatins the rapid
shifting of personnel strength between the achine
Division and the snalytical sections of AFSA-02, &
needs vary, with a view to

(1) providing greater flexibility in the managenent of
COMINT operations,

{2) promoting the analytiecal sompstence and background
of Machine Pivision personnel as a whole, and

TOP SECREY CAWOR-




REF ID:A60166

POR_SECRED CANOE APSA
15 August 1952

Report by the Inspector to the Direstor on Analytical Machine
Eployment

e WS M A A Ay Gk wF W AR M M W W W o W Nk W) W A @ W S W R S o e e W W

{3) promoting understanding and appreciation of
Ine processes and potentialities by ana-
lytiesl section porsonnel as a whole,

h, That our plenning for the Fort Eeade bullding be
re-avamined with an eyes to the prineiples expressed
in para, 18 of the Discussion,

E. 8, L, "OODUIN
Captain, U.8. Vavy
Inapcetor

Coples %tor DD(N)
Ohief of Staff
¥, Friedman
Coamptroller

2
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DISCUSSTION

3o ose of analytical machines., A force of people 1a

the most ;E%EISI&"Eh versatilo of an&lytical agents, It follows
thot an analytical machine, in order to be worthy of considsration
for our processes, rust have somo advantage over a force of people
that outwelghs 1ts disadvantaze of inferior flexibility and ver-
satility., This advantage, it happens, is always one simply of

eod. Every machine in our list 1s able to perform one or more
processes ;aatar than they could bs performed by a forco of people
equel in s¥ze o the force requircod to operate and maintain the
machine, This gain in tims benefits operations In two ways:

&. It saves man-hours in certain operations which would be
perforzed anywey (at least in part), with or without
michinery, and thus permits machines to vreplace men,
with gains in effectivoness and economy.

b, It perajita certain operations to be performed which,with-
put the machines, would never bde undertaken at all, even
in part, in view of prohibitive or fantastic requircments
in man~hours,

Logloally, tno second 1s no mors than an extension of the first,
but practically the split sucgests a categorization which has
sono spplication to this analysis; that 1is, categorisation by

ggtent ality.

£. PMachines accordin~ to potentiality. By this criterion
the machines f&all Into two categories:

. labor-aavers and extenders, Machines which raplace
Reri Tor operaLiong which woulé be umndertsken, at least
in part, even wlthout theu,

b, Reyolutionizers. Machines which make possible attacks
ﬁﬁieﬁ could not be undertaken without them,

Aescording to this break-down our analytical machines line up thusy
Revolutionisera

Now avallable - - ITBM, ABR:R, ATLAS I, (GOLDBERG and CONNIE
are borderline cases),

Projected « -« ~ -~ NOMAD, ATLAS II, (AFSAF l.l is a border-
line cass),

j-abor-savera and extenders

All othera, plus a largo part of IBM,

There may be scmo quarrel with calling the medium and long eycle
solution selectors "labor-~savers™ rather than "revolutionizers"
on the ground that opsrational exvlolitation of certain systens
would not be possible without thom, ¥hile thias {s undeniahle, it
santains qualifications which make its whole truth quantitatilve
rather than qualitative. In eny caas, &8 wWill clearly ewergo,
eounting these solution seloctors as mare lador-extenders does
no violence to the prinoiples of their sound employuent, and they
are thereofore, perhaps arbiltrarily, so counted feor the purposes
of this analysls.

3. loyment rclated to Eotentialitx. The categorization
by potenf%%gifggiﬁnds dIrectly to a phlloaophy crployment., The

ety

*

) §
Inslosure with AFSA Inspector's report of 15 August 1952
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DISCUS8IOH (continued)

lahor-gavers and extenders should obviously be employcd to perform
i;a*;,operatian whero they stand to save man-hours and speoed up
a8 results; the recvolutionizers should be employed to the limit
on operations which could not be attempted without them, AL firat
glance these two requirements look like slightly quibbled veralons
of the same thoucht, but actuslly they are far apart, in emphasis,
in the two ;ﬁ?ronchea to the machine employment probiem which they
enarato, s problenm of making the lahor-savers carry their welght
s largely the straipht-forward nnnaiemcnt problen of insuring, day
by day and hour by hour, that operatlons arc being performod as
effectivoly and efficlently as posaible, If the derand for the
salents of a certaln labor-saving machine is such that 1t is active
#0 hours per week, and 1t 1s deternined that there are no residual
taske being performed by hand or b{ other machinery that could be
done better by this machine, and it has no backlogs, then 1ts em-
ploynent leaves nothing to be deslred -~ 4t spends 20 hours each
H@aﬂmﬁnvins labor and speeding results, and thers is nothing more
t & i1ts idle periocds represent no loss and give no basls
roproach,s Thus SZATEs and DEMORs, of whatever vintase, have
done their stints and may rost when thero 1s no more of thelr kind
of work to do.f Whether there 1s, in fact, no more of their kind
of work to do ia a matter for 02's technical people to determine,
as & oontinmuing part of their normal jobs of rumning the shop.
with the resvolutionizers, howover, there seems to be noed for an
entively erent approach, If we have a machine that makes it
g8idble to undoritake analytlcal attacks that we could not under-
syen pertially, without 1t, we would seem to be siighting
oo mission we allow it To spend any siznificant time idle op
perforning labor-saving operaticng,® If 4t has tinmo avallable
for a labor-saving operation, it should be so erployed, but the
moment this happens 1t should be a signal for the best brains to
go into a huddle and devise somo rovolutionary employzont to take
ever the time involved,~ Maximm emplojnent of the labor savers
involves simply good AFSA-02 management in the ordinaAry sensej

-‘Dndé*-mﬂ-anqu*ﬁﬁwcuu-—au-#-noﬁmﬁ-

o I disregard here the argumcnt that the space 1t stands idle
in gosts money. While this is true, the proper analysis of
all the factors brings in the formula for the esquivalence of -
man-hours and squiirc-feet, involving concepts completely boyond :
the comprehansion of all except those who are at home in the -
more stratospheric lovels of Advanced Manarement, '

# 0f couras an expanded foroce of nnalistu aight make more work 3
for them to do, But the best concelvable reason for expanding
the force would be to produce more for the consumera, and the
desirability of thie, from this angle, is deyond the scope of
this study. The questYon of the doslrability of expanding tho
analysis force solely to kesp tho DEMOK from being idle in
valuable floor apace lnveolvea the forrmla fer the equivalenco
ef man-hours and square-feet, as mentioned in the precoding
footnoto, q.v,

L R T

r ok

& IBY¥, because of its nature, 1s an obvious exceptien to the
principls that the revolutionizers should 1deally not be
employod in labor-savings, IBM is indispomsable for labor-
llvlnei and a large part of the IZE installatlon must always
be avallable for labor-saving and extending epcrations, What
ihil”prinniple means with regard to IBM 1a that IDM's capacity
for "revolutionary” application ghould be utilized; whether
extended shift oporation er by pfocurc—ont of addltional uc:znes
is & point for dét:rmiration based on logistic consideratioms,

WAy it 2 b e

] “FOorSFCRTT—CANOCE-
Inclosure with APSA Inspeotorts report of 15 Angust 1952
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DISCUSSION (continued)

full time employmont of the revolutionizers, however, involves
scmathing on an sltogother dlfTerent plane, inventiveness and
entific imarination and anslytical competerice of the highest
. And the two require approaches Irom two dlifieren
) ing points; 1n the first case, the spproach is "Which of

%%ggg jobs can be done better by some machine?"; in the second,
shou o "what can we get this machine to do?"

4. Fresent employment versus reserve capacity., It has
been & matter of poiIcy In this Agency that machine operations
should be generally confined to one shift, with a view to maln-
taining in roady reserve ths 66% of total capasity representad
by the two 1dle shifts. Lest this poliey be regarded as in
econflict with the foregoing, let 1t be clarified hero. Sursly
it 1s not the roal intent ef the policy that we actually refrain
fronm necessary or desirable machine employment to creatc an
artificial or 1llusory reserve]l Surely it 1s its real intent
that we should procurs and inatall, posalbly not threoc times as
mich michinery as we nced, but at ieast more than we need] ko
other interpretation makes sense, and only Insofar as this one
does 1s the policy a wvalid working doctrine,

5. BEmployment of the revolutionizers. ATLAS has been
manned during a%x Zhi-sﬁffts, five evening-shifts, and five mid-
shifts ner week, Thls 120 hours per wveek 1s 76% of total avail-
sbls time (168 hours per week). During the firat three months
of calendar 1952, because of light usage in the mid-shift, ATLAS
1§FF§Eri§tual use or under maintenance or alteration only 52%

) Eotai available time, %hls was increased to 72% during the
second thres months of the year, very nearly full utilization
:niing manned shifts, A further broakdown of ATLAS's employment

ollows:

dan, Feb, Harch iénl May, Juna

&, Total hours in

three month period = - « « 218k - ~ - &« =« ~ 218},
b, Total hours manned during

three month period = « = « 1664 « = « ~ = « 1664
¢, Total hours on "rev-

olutionigertjobs ~ = « = « T2 = =« « -« - 1099,7
¢, Total hours in maintcnanco,

alteration, testing, or

tPAINING « @ w» v w = w =« 2161 - - -« « - 266,9
@. Total hours on labor-saving :

and extonding jobs - « = » 1Uhb « « - =« - 201,6

£. TYotal productive time
(o plus @) « =~ = = = « = «  918,8 - « ~ - - 1301,3

g. Total non-idle time
(c"pIus & plus o)

h, Total jdle time
(a minus g) ~ = = = « =

1. Percent of total

groggctlva tine as '

—TOP SICARR QANOD
Inslosure with AFSA Inspector's ;eport of 15 August 1952,
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1133.9 = = - -

1050,1 = = ~ « - (158
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Peh, ¥March Apr, ¥ay, June
§. Pereont eof total

%ﬁctin tie as
a7er ARG eXtondar « = 167 o o w » « w 188
ke Peorcent of Sotal

ﬁ‘g’_ tlmo as .
vegaver and 8xtendor « @ 137 w « v w » «  13%

1, Percer® of %otal avallanls
$imo as labor-saver and
Wnﬁ.raw_‘.-‘-. 5g.¢¢--¢ot— 3&5

T™he last thros fhems (3, k, and 1) are the ones which, undor ihe
vhilos ef perazrash 3, shouls Yo minimised, It ui!l ke scon
st $le 141~ tireo has boen spaprecisdly cut down in the seeond
s BRAZC A8 8 lahor-ssver and extonfor has roemalnel 3rg-

forally sonstant, Of the othar pavolutlontisors, IM ia used

this vola practically not at all (see para, &, Collewing),
ARYTR has only recently beon installed an?! put throush its initial
sperational ksnia, and CURRTR bas beon usad 567 of enly enmo shift
exslusivel; in an sssmcrntially laPor-axztonding role im the sclution
af FAlAw (Prench baud scrarhler) settinps, 7The ether berderliine
eass, I TRFRY, lisgwliae usssd in only one 3hifs, 1o dlsocussed in
perarrazh &, follouing,

&, Erployssnt of :ha labor-gavers, In seneral, and with
npauiria ToReTVR=iond, 1U WAy be s hat the laboreznvers are
éoini all of tha obs and most of the small ones that the
anklysts ask of teem, Ths spacifie ragsorvalions are as follows:

IR « By far ihe grcater part of IBY employmant s for labor-

_—— and gxtenzion, Tie Y& eomplex w2 been wrkini
a% sbout full capscity duprlny: one shift and half.capaclity
dapize a 2ocon {punchasg have been worked at emly a
1ilctle over orc-third aspacity in the sesond shift,
whioh indicaics that preparation 1s ﬁ% the 1i-itine
fuétor), Therc 1z widesproad complain®, irn part, T
bellove, justified, thmt IZF results are slow, Shat
zoh of the work 1s not suffieslently checked for
soouraly, ard that %00 muoh has had ¢o de pefores In
whols or In pari hecauss of bHusts wisich szhould have
baen eaught on the {loor at the machines but whieh
instesd, aro allowad to carr; thrsuzh to the end o
ths proczss, sscuilating error o the fatal vitiabion
ef rasults,

ROBIN ~ The S0BI% bDattery has besn slving about 607 usage in
org shifs and 507 in a seecond, At tho gare tizme, the
work 1t was praviicd for ant is doing iz rot Boine
ﬁnhed 1o eomplestion with anything like She speod whish,

the light of aur misslon, we should =ress for, Aa
in the esse of INhy, the A1fficulty kere scers to be in
eporation of $he =machines thaxaslves, nmot in preparation,

ﬁ%n -w This eporator his bmen used duprins one full shifs
& Sedsy wee':, PRotwesn 25;2 snd 507 of this usace

bas deen on gelector jobs vhiah sould have deen pur,
With leas convenlence and mors dalay (but not mspas~
sarily less offlalanoy), on othar machines,

M%W smll enovationg, Thars are nusbers of s=all
g plecews T

"= Tnd Jobs, !'equirﬁ-r from a few

Eoelosurs with AFSA lnapactorta E-nvez't of 15 Ausuat 1552,
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DISCUSSION (continued)

minutes to five or six hours cach, which do not gst
done and arse not oven asked for bscauss of the com-
plications inherent in the scentraliszation of machine
facllities, %he anslysts either do these by hand or
8 them over and go on to othsr things or alterna-
ive attacks,

¥hese polints are dlscussed in detail in the following paragraphs.
It should be mentioned in passing that SKATE II furnishes a fine
example of & labor-saver which sesms to be well loyed, It has
been used, in three apparently well packed shift:n?but, let it be
sald, with a rather gh maintenance time; recentiy about 19%),
8lmost solely on jobs which it is well fitted to do,

7. IBi's labor-savin loyment, The IBH plantfis troubles

seart to be dus to IEEEeqpaEe qnaIi%!cations and potentialities of

vaorirel, The intake at the bottom ham been larzely in the GB-2

entering punch operator) grade which, as tho lowest eivil-service
grede, ls the sump of ths porsonncl pool, containing, along with
ao0ne people of excollent potential, many of the drifters and part
tixze wvagrants, and some people who have no natural potentiml to
achieve higher 1irications, The G8.2s8 thus provide thin
plckings for GS.4, 5, and 6 operator and supervisor material, In
addition, not only tho intake irndo of G3-2 but the entire grade
structure of the Machine Division 1s too low, by at leest one o
two zrudes, to provide for the kind of both talent and incentive
that: AFSA zas distinpulished from other Governmont agencies) needs
in 1ta Machine Division. Apparently, too, the ocutside labor pool
of GS-4s, Ss, and 68 1s inadequate, perhaps for.the same rcascns
that exist within AFPSA, Added to this lack of adeguate sources
of replenishment of zood floor talent is the fact that moat of
the few erployees with this talent are in the Machine Division's
front-office Mathods Lranch (APSA-221), preaumablyithey are the
only people znnliriad to man tkat Branch, %The bad effects of
this whole situation are two-fold, as follows:

&, The people on the floor are not adequately qualifiea
to know, from the analytical standpoint, what they are
doing, and 80, besing unAble to program thelr own jobs,
have %o rocelve dotalled instructions whiech thoy follow
blindly. Errors in both programming and execution tend
to go undetectod, snd this 1s aggravated by the fact
that some of the floor personnel are unroliable in per-
formance of even aome of the checks that they are qualil-
fied and required to make, The floor personnel tend
thus, to be a grouw of disinterested automatons, instead
of alert mambers of thnrggggytical tean (as they were in
both Agencles during WWII),

b, In view of the situation on the floor, tho Kethods Branch
is forced to spend much of its time In the detailed pro-
Wgﬁhof individual IBM jobs, much of which 1s, to an

e machine man, & rfalrly routine operation, The Methods
Branch thus has itselr largely tled up in work which be-
longs at operating-section level, or which, if 1t must be
dons at branch level, should be gonfined to the machine

ggemti_es branches,

The effect is cumulative, The able people of the Methods Branch
are uwnablo to devote proper attention to the primary job of a
"Mothods Branch", which 1s to dream up new and better uses for

g

machines; in other words, they are t00 busy With gg?ﬁrnmnInf”fb
0 be able to devote mdequate creative and ecnstrucEiva uEuSy to

~TOP SEMET-SANoE
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i&hedulinn. At the same tiss they are absent from ths cperatlng
oo, ero, amons olher things, they arc nesded to develop tholr
own replacenents and raise the level of fleor tslent, The net
rosult 1s a self perpotuating stasis which roguires some deliberate
Yoot-strap 1ifting, The Machine Division is movin: toward the first
g::} 1nq:gia direction by a procran of texporarily shifting Methods
neh people to the floor, where they are te traln and indoctri~
nato the operating section people in the analytical and prograrming
gzaaea of the work, with a view to eventually shifting the duties
volved to the machine sections, wherc they belons. For this
movo %0 be fully effective 1t will have to be accompanied by a
program of raising both tho grade levels of machine operating
seotion jobs and the potential qualifications levol of Machire
Division recrults, A firat move In this direction is already
underway, &n arranrement reached late in Juno between the Person-
nsl Divislon and AFSA-.02 wheraby the standards for new punch
operatora are raised, iush more needs ¢o he done in this diroc-
t?un, It would appear To bDe not impossible to convinco the Civil
8ervice Coxmission that our machine eperiitor needs aro at lsast
two grades higher than those of PSA and FHA; the amunition for
the attempt 18 clearly the understanding of the eanalytical process
which we shounld demand in our oporfitors, not excepting the punchers,

8, The ROBIN job, The ROBIN program was pushed through as
an interin mesBure on the basis that

a. Fo already avallable or lmminently available solutlion
was gatisfactory, esven as an interim one,

b, The work could not walt for the ultimate solution (DELLA).

The socoond promlse, imposed by APSA-02, could not, of course, be
ehallenged by anyone else, The first, however, was challenged by
the then Head of AFSA-351 (Mr, Dumey) and asppears to meo, now rae-
inforced by but not depending solely on some hindaight, to be
vulnersble, The ROBINs, having cost elose to a million dollars,
aro now under acrutiny as having produced a totally unexpeotoed
lack of results., *uere 1s no reason yot %o blane the ROBIN
%§§§32§, and the million ia by no means wasted, because the ROBINs
presumably alweys have uses, but I am convinced that a good

dsal loss money spent improving AMBER would have permitted us
(with the help of other exlstins maohines) at least te choek out
the theory and approach of the ROBINg to find whether we really
peoded them., There may be nothing wrong with the theory and

proach, but the fact thet we arc even now checking those to gsea

ether there 1s indicatos the possibility that we crashod &head
WEhHout Imowing too well whero we were going. The ROBIN deal,
incidentally, 1s tho perfect answor to anyone who says that our
-pwroach to our problems is "niggardly and parsimonious®™. In my
epinlon this particular deal was extravazant,

9. ROBIN utilization. . Putting aside the history of the
RO-INs, which cannot be altered and poasibly should not if it
sould, we turn to the day by day uses of thesme machines, APSA.02
sould not wait for DRLLA, Nevertheless, with DELLA now boing
installed, tho ROEINs have been employed at less than 507
eapacltyl The reason is thet there ere not enough ROBIN oporators
to man the machines at full ocapacity 2i hours a day, The ROBIN
problem thus bolls doun to cne of personnel, requiring the samo
romodies that ars needed for IBM; the Machine Division simply
doos not have enough pecple of hizh enough caliber.

10, RO®IN preparation., The prag:ration of material for ROBIN
fllustrates & po!ng which has & bearing on the Maohine Division's

TOF SECRAT CAMOR-
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onnel problema, The hard copy received from the field 1
first edited and collated by the analyats (AFSA-2)3) at Arlinpgton
Hall, then sent 8 milee to NAVBECSTA to be punched, The punching
process includes the makins of page proofs, whiech aro chocked by
the punchers againet the edited hard coplesy tapes are corracted
fron this check and second pare proofs are run., Theso are then
sent 8 miles to Arlingion Ha)l, whero the analyasta of 243 check
tham again, They are then asent 8 miles back to NAVSICSTA uhero
the Machine Division's punchers male final corrcctions in the
tapes, thon run then to male hard ("gray") tapes. The gray tapes
are then sent 8 mtlea to Arlington Hall where they are run on the
ROBINs, It is not my purpose to emphasize the 32 miles of travel
which this material underzoes; 1t 1s rather =y purpose to point
out the followlng:

"4, Two distinot groups of people, 8 miles apars, angage
in what is essentially a singie routine process.

B, One of those groups has a grade level mveraging G8-2/3,
the other has a grade level averaging GB-h?E.

6, Therd i3 nothinr more difficult about the routine
on of the (8~l/S group than about that of
the 3S-2/3 group.

Aslde from the arpgument that editing and collation belongs, logl-

and economically, in the punohing process (and are, in
fact, often done there in other arcas of our effort), 1t would
soet Lo bé poszible hers to give the Machine Division's punchers
hifhor rosponsibilities and higher grades, thus killins the
following threo birds:

m, Helping to solve the Machine Divisionts personnel
pro le@s,

b, Ridding what is ostensibly an analysts! zroup of a
poutine, mechanical opsration,

¢, Saving total personnel, thus providing additional
hands for, among other things, manning RGBINs,

11, GOLDBERG., This borderline revolutionizer!s mmintenance
tims runs exEremeI{ highy 35% to 50%., Disregarding this factor,
which is oconcolvably capable of correction, 1ts usage 1s of
interest from two standpoints:

&, It is used ¥n only ene shift, which surgeats the
possibility that a properly emancipated group of
methods-inventors alght be able to devise some
uses to £111 its spare time,

# 4 W LETEED Y A £ Nk o8 AR Tuaaid N LM Bk e R wd s

b. With proper pressure beins put on its schedule by
the cnanclipated group of methoda-inventors, it is
eomcelvable that its present 25-50% eamploymont as
a selector would be shifted to its less vermatile
sousine, to permit 1ts full-time use in iis higher
eap!bility as an operator,

Scxne of GOLDBERG's less verasatile cousins are now employed anly
part time (in one shift) or no time at all, Consideration of
these, which are counters and the simpler kinds of selectors,
and thelr posaible employzent leads directly into the next two

parazraphs,

SOP-STERETCANOE
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12, HKlscellaneous small operationa. FEvery analytical section
in 02 has a constant need ror s@AlL plecemcal Jobs in which machines
ean minimize man-houra, Somo of these, of a purcly mathematical
kind, are performed with tho aid of tho analysta! desk-top Friden
ealeulators. An analyst wishes to make a mathematical computation,
If he has no Friden, he can do one of two thingsy work it out by
hand or follow the 8.0,P, to have the job done by the Maghina
Division on the IBM-6OY {or O'MALLEY, if appropriate), If the Job
is a very large one, he will, of course, write it up and send it
%o tho Eachine Division, and will pet his answer in not less than
two days, 1If it is anything other than very large, and he wants
the anawer rlﬁt away, to f£1lt in with a current train of thought,
he will probably EEEE a stad at workinz 1t out by hand, Posses-
sion of nhniFriden mcans th;t horiztaasisteg ugdugpeedgd gglin .
this opcrationy non-possession o means tha e job w no

] do?:e or wiil ® e Ineiriciently, mm:igﬁcni Job
EE? been used puroly as an exa~Die} Eﬁgra are many counting and
selecting joba to which the same argumonts apply. Two of the
basic chores of eryptanalysis, monographic and digraphioc frejuensy
counting, ars important cases in point. An analysti may want counts
taken on one or two messages pather than a thousand, The thousand,
he would write up and send to-the Hachine Division; the one or two
hs would toss to a clerk to count manually, unless he has & machine
counter handy and informally sccessible., Po#albly the count of one

or two nmessages convinces that he wants the sount on the entire
thousand, in which case he will gzo throuch the formallty of the
work-rogquest to AFSA-22 for the big job., But possibly, instead
the sount of one or two eonvinces hinm that thero'’s mothing 42 his
hunch, so he abandons the idee of furthior counting., And this last
1s important, for if he cannot conveniently sheok his idea on the
1 !_gg.li._e_ ho #ay réquést ths ob of APSA-22 without & oheck

and ge ® nezative result two days later alfter a conslderable
amount of effort by 22 inatoad of one hour later after an easy
¥ on his own machine), =Exactly similar considerations apply to
#liding coincidence and differoncing runs., On the whole, ths lack
of ¢ertain machines directly and informally avallable to the
analysts leads to the Icllowing inefrisiencies:

@, Work which shouli be done 1s not done, or
b. It is done by hand n;thods, or '

8, It 1is unnecesnrngrinﬂatod to make it big and important
snough to be put through the 8,0,P, for performance by
the central =achine pool; or it is ordered in toto aven
when 4 {irst plecemeal rosuli mizht show the completo
Job to be wmecessary.

The principles involved here are recognised, and several ssctions
have thely small machine roons, s&djacent to thelr main areas,
There 4{s, howsverya mild but constant preasure to minimize this
dispersion end to prevent its further growth; thore seems to be
& tondency to accopt as axiomatio the theory that if you have
senething which i3 a machine, and something called & Machine
Division, the machins must ocbviously belons to the Machine Divi. i
sion. As a result, some sections do not have all the locally §
sontrolled machines thoy need, and some have nonec at all, ‘

13. Central poolinr versus disperaion for operétlonal econven-
lense, T pose Lhs Tollowlns atatement as ailomatict

In the abgence of overrld%;i reasens to the contrary,

the tools needed by a tec clan to do h b
b (IS under his i.gmudiate control % J:en:-h::dd

sonvéenient to him,

inglosure with AFSA Inspectorls awport of 15 August 1952
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I beliove that there ars threa possible "overriding reasons to
the contrary", two of them compellins and one permissive, as
followay

gompolling

&, Thors being only one tool of the kind {or a limited
nurber), and that constantly necded by more than one
distinct group of techniclans, centralized pooling
under & system of priorities 1s unaveldable.

b. Lorlatics considsrations such that decentralized use
wg:ld be unacceptably expensive or totally impractica-
ble,

Fermissive

¢. Tools employed in sontinuing mass operations of fixed
types, ﬁgﬁh larre asmounts of raw materlals, requiring
only routine or intormittent parilicipation or surveil-
lance by the requiring technicians,

Along with these principlea, there should be noted the essential
untafled premise that an incrcased expense caused by decentrallza-
tion is not necessarily an unacoeptable exponse; & amall increase
in gperttlional convenience may H@EI be worth a larce increase in
expanise, 1f the oporation 1s an ilmportant one (opponents of thia
view will cite the essential evil per se of the idle machine,
hminsin% in the concept of the equivalence of man~-hours and
squareé Teet, already mentioned), What these principles point to

th regard to AFSAls analytical machinery is the validity in
shat f1i21d of what can bo called the Small Model Shops Principle,
American industry long ago discovered the reductio ad abaurdum
of the centralization-for~efficlency principlc earried beyond a
reascnable point; the Govermient 4s a little behind industry in
this regard but is, I believe, learninc. The philosophles in.-
wolved have beon thorouchly dlscussed In other econnections, and
nesd no further belabor herc.

;. S8pecifie anplication of decentralization principle ko

g%!%;tlca! machinery. A8 Uhls phllosophy &ppllies apec!?gcalff
s ere 18 ogvioualy both room and necessity for both

sentral pooling and dispersion, ATLAS, NOMAD, GOLDBWRG, SKATK II,
ths DEMONe, DRLIA, SLED, and a few others obvioualy rnli under
the firnt oompelling roason for éentral pooling., The ROBINs (at
lJeast in their pressnt usape) and s largo part of the IBM cowplex
come wnder the permissive reason for central pooling, and there-
fors {since the lozistics considerations always point to central
pooling even when they do not compol 1t) need not he fought over
an the basis of the compellins reasons. CADILLAC, the frequency
eounters, the deak celculatoers, the HATHEWs (and their fellow
i::gellerm),vIGCOLo, ELXET, and such are obviously tools for

ridual analysts and enalytical sections, but sone who nead
them ococaslonally do not have them, and there 1=, in our lis%,
no soincidence selcotor or dtgraph countor wholly sultable for
decentralized use, althoush there is nesd for thesa, In this
gonnaction 1t 1is noted that the Machine Division has the two
TO-rmm general corparators, four speclalized selasctors {the
COPPERHEADS and TUS3IFs), and one simple statistical erib placer
{(STORE) which are not beingz used gt all, but which (with the
probable exception of the COPPIRHFADE) are applicable to analyti-
#al problems that eome up from tims to time. The rsason why these
are not used is that GOLDBRRG or IBM or ROBIN do the jobs more
sonveniently or more Quickly. But it appears to me thab any

. SO CANGE

SO BFRSP-GANOR
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nle§§¥f which ugare firures show is not needed in the centrel

pool ia _% e ve candldate for transfer ___Eo a pectlen that
() . v

us

Tt AD easy extension of Lhis, any wmachine sbat

1gures show 1s used exclusivoly or nsarly so dy one
gectlion is a stron;: candidate feor tranafer to that section,
Under this reaaon?ng SKATFE I eould very well have becn glven
S0 APRA-2L3 (for CCLLRAIDOE work) durins the past six monthas,
and the two BOMPTe ecould bs turmed over to AFSi.2313, Several
groups, Inciunding Oli's anslysis division, have definite noed
for & soell axount of on-the-apot IBM machinery under thelr
fmmediate oporutional control,

15, Develepmert needs in eonnaction with decentraliaation,
Pespite the Torocolng, tho Imcts that AFSA-22 has two idle
esomparators and that there arc at least two sections that noed
to make occaslonal sliding coincidence runs on ths spot &o not
necossarlily add up to a declslon to glve theae seations those
sazparetors, The 70-:t: cocparators are obmolete and a 1ittle
somplex to oporatec and maintain, It is qulte possidble that
evory section In 02 would rcfuae the gift of ono. The sections
would pot, however, refuso a sluple, modern cooparator operating
at moderaie apeced from T/T paper tapes or a small dirrash counter
gporating fyron & keyboard or from tane, There 18 a dofinite need
for such sirmple analytical) machinoes suitable for decoentralized
use and capable of fumotionins with =aintmum matintenants, The
DENHAN project micht conceivably lead to equipment baving juast
as 1u€ortant uses Iin AFSA centrel processing as in the fiold
outfitas for which 1t 1s beln; designod.

1E.. Lo-istics conslderations, rentals, The thoushi that
same Qecantrallzed use of eonvenbional InM machinery is desir-
&ble brings up & loriatics factor which is peeullar to that
smchinery; that ias, the matter of rental costs and its bearing
on utilization, We have been prone to accept as axiomatic the
1doa that a ronted machine wastes money in the approximate
proporiion of 1ts 1dle time., This i1idea I now wish to challenge
ad refute. Unless tho machine s entirely 1dle, ths amount of
$dle time has very little to0 do with whothor 1ts rental is
Justificd or wasted. The only eonsideratlon that significantly
affects ths Justifiability ef & rontal cost 1s what use (not
how many hours af use) has boen pot oub of the machine.
tho mac produces menthly results that are worth more than
1ts awnthly rentel, tho rental is Justified, whether tho machine
produces the results in one hour's operatlon or 720. If thoge
resulta can be obtained with central pooling, then the machine
should be centrally pooled, so that it can bo used to proluce
ethfr raaulb-tfoghothar}znalystalin otherwise 1die timo; but

L cannot, e machine sh-ul?d not be pooled, and should be
'Er‘Eb%tE the ana d{I st who needs 1t Immedistely available, The
eozt of &= 1is 1dle time is zero; the cest of its results is
the cost of rental. The only questions applicable &ros

A. Is the exrxpld ent depondent on the analyst’s having
the machine diatcly availablo?

b, If so, how many man~hours does he save with the
machine, snd t reaulis deces he get that he would
not svon attempt without 1t?

¢. Is gw total operational waluo of b, worth the rental
cos

The rental econoy realizabls from contral pooling, where this 1s
possible, should be regarded az highly welcome valvot, not as a

necessary condition of machine employment, .nll E

Inglosure with AFSA I!:Apector'nlgaport of 15 August 1952
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17. Loristics consideraiions, other, Aasids from rental cosia,
which is 8 conslderaticn pecuI!ar’to TBE slone, the losistics
fastors involved are as follows:

a. Procureient and storins of consumadle supplies (papzr,
earda, tare, otc,.)

B. He‘ntenarce, including procurcicnt and atorings of
sikintenance parts,

¢, Provision of trained operating personnel,

Thes provisicn of tralned opsrating versonnel for decentralized
sachlnery is, by the naturc of the prodblem, easily solved, It
would not be if the machines were requlred to bs fully manned

but decentimalized in-gecilon machinery usually does not have éo
be fully manned, It is of tho esgence of thia kind ol machine
employment that it is only internlittent, and that, in general,

ome or two full tiue attondants will suffice for a room full

of machines; the analysts themaelves and thelir oleriecal aldes
will flll in as interalttent machine ogperators en otcasion, and
will theredby do thermgelves and the Government wors good than
harm, The few pesraanent full-tize attendants needed for such
installations should de easily within the capacity of the Machine
Pivision to provide, on a rotating basis, As for supplies and
maintenance, 1t is true that dispersion adds to the ecoat of these,
but this added cost is mininized by keeping the responsibility for
QEEE;Z znd maintenance centralised in the Hachine ﬁgvialan. 1th~
SUCh an arran;eront, the only adolticnAY sost attributable to
&lapersion of somo machinery is the additional man-hours of zaln-
tenance time sntailed in the physical separation of the machines,
1 bellevo that this would be nerligible in the 1isht of the gains
to bé expected in gporational convenlence,

18. Reconciliation of operational convenience and central
E%ﬁ%é%%. Yt 1Is theorotically poasible so Lo locate and organise
ytical groups and the machines that serve them that we both
meet the requirenent of oporational convenlence and realize the
advantagns of central pooling, The following topological (to
soir a usage of the word) dlarram illustrates the posasibilities,

lllﬂ, 17 and
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In the Freparation Machinery ring would be all preparatlon maschinery,
both that eentrally pooled and that allcecated to individual ssctions
far thelr direct control; the punches allocateld to a section would,
¥, be those sdjacent to it, but allocatlons would constantly
shange with varying aceds under centralized priorities contrel,
The same would generdlly be trus of tho mext two rings, Cerzion
supply and maintenance would sarve all parts of the installation
ly from the center, Besldes mooting the direct operational
needs involved, an arranrement aleng these lines would have the
followings added indirect advantages:

&, V¥ould assist in closing the gap bstweon tho two parts
of routine preparation now done in the analytleal
ssctions on the ons hand and in the Hachine bDivision
on the ether {sec para, 10, above), facilitating the
minimizing of the perscnnel sngaged in this work,

b, Would promotes, through elose contact, tho analytical
sompatence and background of machine eperatera,

¢, Would grumote, through elase contact, the analysts’
appreclation and understanding eof machine processes
and potentialities,

It 1a appreciated that factora render it impozsible to sichieve
1iteral conformity with s scheme in our arrangement of actual
floor space and ical facilities. Thia belng trus, ons of the
requiremonts invelved will always have to be sacrificed to some
eaxtont in favor eof the other, belleve that, in secordance with
the prineiples developed in preceding paragraphs, we should lsan
more to dispersal for opsrational convanlence than ws have in the
past, Lot mo meke 1 abundantly clear that this 1s not an indorse.
mant of the ubtterly unacceptahles dispersal represented by sawme of
the machlne allationa &t Haval Security Station, complotely
romoved from the groups that use them, The concentration for
concentration's sake representcd by putting unrelated COMIET unitas
togather at Arlington Hall whils leaving essential parts of Sheir
rocessea At NavSec2ta has bheen an exceedinsly dead dop since late
949, but I cannot resist this ono last lash at 1%,

19. Machine Hethods Greun. In paragraph 5 there has bean
discussed the employwment of ATLAS and other "revolutionizers" as
such. In paragrabh 7 theore has bcan discussed the non-employment
of APSA.22's "Methods Branch” as such. The two are intimately
related, Certainly If thore is any poasibility of inereasing
ATiIAS's, and IBM's, and GOLDRTRG's employment {n their fuller
cnpabilitiaa, 1t 1s tho function of the Methods Branch to devise
the ways to do so. But, as has been shown, they have not enough
time for this level of sctivity under the present arrangemsnt,
and they are orgublilzationally separated from the analytical
grroblems involved and organigationmlly tied to the administrative
grdblems of the acentral miachine pool. FKa amount aison" er

coordination® can completely make up for the misorientation of
view-points which is imposed on the Hethods zeople by these orgmi.
sationa) arransements., I propose the following solution:

A, Abolish the Methods Pranch within AFSA-22,

b, Retain a small group (one or two) of staff assistants
mndexr AF3A-22 to assist hin in seoond«lavel scheduling
and job dispatohing.

¢, ZTransfer the Methods Branch's programming fiinations
to the oporating branches or branch of AFSA.22,

b= "
~r
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4. Establiah & Hachine Methods fGroup directly under the
Technical Nirector of AFSA-02 (02T), with participation
{"ex officio” or “advisory”™ er whatever ethor words will
satisfy our organisational moros) by AF3A~35,

fhe Machine Methads Group, under AFAA.02T, would hars the respon
83billity for first-levsl process and machine scheduling and for
insuring bost and fullcet posslble use of the rovolutlonlzers
and maximra posalble service by the labore.savers, They would
not, of course, refraln sntirely from programning, since the
writing of new and prototype programzs would be an irgeparable
part of their work, but they would be relieved entirely ol tha
reiponsibility for routine sni follow-up programming. (Nor,
incldentally, would the developnent of ldeas for new machine

plications be discouraced in AFBA-22, It could bo expected
:g;t making the machine eparating branches part of the analytical
senn would result actually in lnereased thinking along theso
1ines within the Machine Divisiom.)

20, chins Division crpanizatlion, other sspects. AFSA.221'x
prosent sp atwcon the YIBY Branch™ and tho T Branch" does
not appear e be toc walid froz e loglcal functional standpoint,
Evurx machine in the "IEM Zyanch” 1s a "rapld analytical machine”,
the "RAM Brench® is full of IBM machinery, the RAM Branch uses
both tape and cards as hoth inputs and cutputs and some IBH Corp,
developcnts have turned teo tape, and some procenzes are done
t:rtly by "IBM” machines and parﬁly by "RAM"., %heprc would seen

be sonma lo~ic in aplitting 22's Halntenance Branch Into two
em this basis, but not his processing ¢ ononts. Of course an
1llegical -plit of this kind doos no great harm per se, but whan
£t i» the physlical manifestation of a harmf) and disruptive
split between two rival philosophlea of analytical machine devolop-
went, a8 in this easeo, it would seem to be advisable to assist the
h'nlins of ths breach by remeving the symbol, I therefore ratim-
aend that the two branches bc made iInto ore, or, i1f one would be
too large for cally adminlatration, that the uplit be based on some
wmore valid ccnsideration {such as, at the momsnt, the unfortunate
elroumstances of physical location),

23, XEachine Division stranzth, Bettoer and fuller use of
sachine alda, according to Eﬁg principles of this discussion,
should follow fyrom ths efforts of a properly constituted,
properly subordinated Machine Methods Group. This will pre-~
sumably mean & larger sllocation of pergonnel to the Hachine
Bivision at once, and a considerably larger allccation ultie
mately. I have no specific proposals aleng these lines, be-
lileving thal the preasures gensrated by thoe achine Methods
Grnug will result in the right answera as we go along, and that
our Iirst preoccupation should be with personnel q;:%ity rather
than aumberz, but I point out the following:

&, Sinoce machines uultiplz won &nd minimize msn<hours,
takins men from analytioal meciions and giving then
tottgf Hachline DPlviilon theoratically represents gain,
no -1 § N

b. Mllitary personncl have, in the past, fauctioned very
satisfactorily in the pre~APf3A machine divisions,

Theso two points are devaleped in the next two parsgraphs.

22, Machine Division persoonel - balance with analytical
eotions ' and other stren-th, statoment that, glven too
i5§ poaple, the Tew lvn§§dEIb are best employed operabing

-SSP SRORETCANOE—
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machines whioh multinly per-xan-hour ocutput is, of sccurce, sn
ovorsinplification, In the first place, the machines must be

roperly employed to mmlke this trus; in the second, sinece there
fl a considerable amount of mon-machine offert in preparing jobs
for the machines and in utilising thelr rezults, thore has to be
a Balanco, based in each ¢nve on specific and unigue conaldera-
$iong, between the atrongth of thoe groups served and of the
machine-operator groups that serve then, Thus, there would be
no point In robbing AFSA-20:3tg COL RIDGE section to man SKATL I
for fuller operation since, at the —oment, the ZOLERIDGE gcotion
iz not large enough to feed and utilize an axpanded 3ATR 1
speration, Thero mizht, howevar, bde some point in inercaning
ROBIN gperation at the expense of APSA-2li3tg ATBATROSS sectien,
since the lattor is now adble to produce a steadlly increasing
backlor of wor. for the ¥achino Division, I do not, however,
me any specifie recommendations in thla respest, eince AFSA-02
and his assistants and advisers presumably have the matter in
hand in the 1lizght of &ll of the factors involved rather than
Juat the faw brought cut here. I do belleve, houcver, that all
sdministrative, managenont, and orpanizational devices which
would terd to give thom & frcer hand snd greater flexibiliiy in
shifting strength back and forth as needs wary should be ax-
plored for adoption, with necessary assisisnce anéd support from
the Personnel Tivislion ané the Cormptroller's Hanagemsnit Branch,
In addition, I suggest that, since wo have no sinsle management
and methods problom more lmportant than the proper utilization
of our COMINY machine rescurcz2s, and since plans for the develope
ment and amg}:ggant of theae reacurces are amons ths most
Lamortant p ng probless Invelved in our meat important major
£ilo0ld, it would bs no loss to 4llogcate to AFSA-02's ¥achine
Methads Oroup sono of ths spfices now devoted to msnagsment,
methods, and plans in the Staff Divisicns of AFSA-00F and AMSA.12,
Alth A somc of the bodles for this Group would have to sonme
fran the Hactine ilvigion's prosent Hethods Branch, this wouzld
peralt forming the group wilthout robbing the Hachine Division ef
any numerical stren:th.

23, ggghine Division personnel - use of =ilitary. Pre-AFSA
aaslytical machi-e divisions, especlally thHé Navy's, utiliszed
mllitary parsonnel to exccllert advantage. Therae ars no adminis-
trative hindrances to movine allitary personnel from job to job
ax strongth needs vary, and military personnel can be ererated
in zhifts as required. For these two resasons, most of our machine
persontel problems woull disappear 1f we had a sufficient force
of adeguately qualified militery porsounncl., But the Navy's onc-
tixze small force of adequately qualified analyiical mschine
perssrmel has frittered away, what with normal attrition without
replacoment and the Navy's insiatence on retation (in a skill
where rotation 1s entirely inappropriate), until it has prac-
tlenlly disappeared. We csould realize a sonalderable advantagoe
fron having a larger proportion of eur machine operetor strength
in mlliteary parsonnol, and every effort should be made to enlist
the cogperation and support of the Navy in returning all availabls
zachine men to duty here and of &ll three Bervicoz in bullding
vp & body of competent wniformed machine operators, with necessary
spocial dlepensatlions regarding permansnce and rotation,

2. Swizary. Tho recormendations flowing from this discussion
are sot for detall In the “Reaonmondations® seation of the
report, In general, they fall into thres groups, which say do
exprepsed as threo major and inelusive recormeniations, as follows:

R, That the utllization of our snalytical machines be
inerensed, as appropriate to the two dlvergent res

Quiremonts of their two categories li Eeteng;ality.

—POR BEORT CANGE-
Irclosure with AFSA Inspector'a report of 15 August 1952
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fhat ths immediate means of deing this b certain
resrganizations within APSA.02, principally the
maving of the machine methods and scheduling
function out of APSA.22, and the putiinzg of 1t
cireTtly (with sdequatc ltnrf) wnder 02T,

That {mprovod machine utilization and porformance bo
pruméted by, first, ralsing the qua litg of unchiue
porsamnel b7 incroasing thelr roaponaibilities amd
gorpatence and ralsing thelr grade structure, and,

sec s inoreasing thelr numhbers, including £nereusing
the groportion of milltary personnel amons then,

t |the usc of lmall, decentralized machine installa~
ti , directly under individual sections but with
éen liuod supply and maintenance, be fostered, and
incrcased as reoquired, end that our development
’ruzglms take agcouni of the nesds involved.

—2OP-SBORET-GAFOR-

Inclosurae with AFSA Inspectorts roport of 15 Auguat 1952
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