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Processing of nsu;n through Var nopartunt Code Center
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1. During the past severel yuﬂ, cn"i:'ﬁe tha tbl.t
mum em%%:gu pparatus is too slew urim agencies
sxpn Becurity Ageno &o modity existing
_ d zliqg nev apparatus wh:luh nuht upcod up the eryptographic
mii nessages &t large signkl centars. Developments
seot for enc ring tolotgo transmtissions,
» ond sp-enlled "Autoa are szamples of

!;:%i !en . g.n atteapt to weet desires along these

. fut fay ghtained have been only mmm
- P s,u;m
gx.s e gﬂ ﬁﬁm nﬁ! Mﬁzmj&ng was x-u-%n
&iu {1)_1:13“ the cxyptogra .;ﬁ‘ aporuum might really
play y A re nlmmg_ﬂmfﬁaﬂu to process
WAkagsE through this and other signal centers; that there

,~ hi be several relative anh mtn-nning betveen
1 nmﬂ iim %’( ; ltap: should be taken to
gb T X %% g;_qugm 1ays before further efforts

Bl ia weeed ’%gf“’fﬂ o B i A
f““-g. It wis ﬁun s t & time -ﬁ amde of the )
%‘:;zi_ si.ng of massage %ﬂu Var Department Code Center

ovw to ag% tq.ﬁml langth of time uired for
r ens involved therein, so as to have some
tficim;' h for future steps to be Eﬁm to Improve the overall

x ; '_-i-; :{-mb@- i _- FBet MLL -
« . =, Vith th- m:.churtod coperation “of perscnnsl in the
Yar ngtmnt Code Center a gx.-c study wvas mads. Por a
Rimbe __r of Hi #, accurate and detailed ascount wvas kept of the
' L ocon “the nnugu ‘handled by the fastest
‘E? 3?:15} vis,: Converter M-1380 (Sigaba) and Con-
‘ﬁ {-228, dJdab tickets were prepared on mimeographed forms

see Exhibits A, B, and C) and & ticket was attached to each

its arrivel in the code section. After esch epesration




Processing of messages through Wer Departwent Code Center

wa s gortomud the slerk filled the and minute of
gompletion in the colusm marked “ZINE (EW?)™ and forwarded

the message, with its Job ticket, for the next operetion.. The
Evgber of messages studied 3n this vay comprised the folloving:

1800 Converter M-134C (Bigaba) ineoming messages.
1000 Converter M-134C (Bigabs) outgoing n:u.::n.
$00 Room-ciroulit opurated Cenverter N-228 ineoming messages.

Yo attexpt was made %o isolate the messages intoc the warious
sategories of priority, wrgent, ordioary, and dsferred,

5. These Job tickets were then turned over to 83A for
statistica) analysis, The time intervals for the successive
w‘m tabulated and statistiosal modes and means sscertained.

results of these preliminary studies have been reduced to
gvaphic form and are contained in Exhibits D-X,
"§,  Exhibit D depieta graphically the time nov yequired for
the ugim gperations involved in meuu incoming Bigabe
WIskges. ‘It im_based wpon modes, t is, 1t shows vhat wves
5% typical or most often happened in the 1800 messages studied,
shovs that most often it took 50 minutes %0 process an incoming
Sigaba message; most often the astual deciphering operation, hov-
svér, took only 7 minutes and accounted for enly 1A% of t?o time
ﬂquirodt most often the necessary sorrelated operations ( such
a2 registering the message on its receipt in the ecoda mection,
?i'tm up the printed siip as it comes out of the Sigaba,
yping the message on the re r message form, edl and
arrudinilﬁ) took & %o of 11 minutes and accounted for
et ' the :

2 3 Lo nel ) 280
apent 1n baskets, velting for the next operation.

¥. Exhibit X depiets grephically the time required for
the various operations invelved in processing the outgeoing

Ai{gaba messages studied. It is also based upon modes saloulated
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Procesaing of messages through Var Department Code Center

from & study of 1000 ou .:soigc mossages. It shovs that most
gﬂcn 1t took an howr ninutes to process an cutgoing

-Mgaba mes t::ﬁ” most of'ten the actual enciphering cperatiom,

hemur. 5 minutes and accounted for enly 6.6% of
m.ag o8t often the necessary sorrelated opere-
uon to thnn mentioned above) took enly 7T uumtn
ed for 2% of thonnmurudj B s

1mnnlacm"rmmmmf 3_t
. Elm ll”’lm%u Bext epexration.

'..

B 4. Inmmrtarn ithubomthwght th-tbyprovl
i ROYe ﬁ automatioc means for oryptomme intercommunication,
K0ar onverter N-228, mtm eould be eliminated,
Yith & gansequent increase in speed. bit ¥ depicts graphically
Hmmmad for the variocus operations involved in processing
7 pleal incoming unnﬁ on the room~-cirault ted Convarter
B-228. In this system, designated as “228-Q%, incoming
Bgge Is received in’the form of a i:r forated taps which 1a
han paaped through a transmitter-distributor to operste Conver-
Lor ¥ » the Jatier then {roms.:{ on the teletype printer the
s ﬂphma nessage. Exhibit P is alse based wpon modes caloulated
wdy of 200 auch messages, It shows that most often it
00k m }mr 80 minutes to process & tmea.l incoming 228-Q
%ﬁ‘{g& most gften the actual deoiphering ‘:ﬁnum, hovever,
minutes and accounted for 5% of the time
\uad; mlt often the necessary correlatsd operations teok
umtn and n.cccunud for 9.4% af the time m\nroa;

m.. ﬁz.t “ m pta. l¥m [ red » e

E'e. v =t shamEeE
e— e

;. hh;bxt- H, and I are -m.ur t.o Exhibits D, r,

and f mxsept that are based upon means aad not modes.

t g, the former set depiet vhat Mappensd in most eases;
%x!m set vhat beppened in the eames taken as & whale, The

red & betier mmtxe gm- this study than the
BERN

TEATNLT
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Processing of messages through War Department Code Center

208u bectuse & fov mossages Mave very leng delay-intervals inter-
vaning betveen consecutive operations and therefore the wmeen has
& value which is not typical of its growp. Howvever, a side-by-
#ide comparison of modes and means Ay be useful:

Basio aryptographic
SpaTR nnnn??{...u..n 5-1’
Esaantlal correlated :
‘wit timcoannooqnuln- looﬁ
{ 38 QFr nox —
Wt.lmnoguunﬁnqotng_ I%_H%‘%% [;Y. .‘ = :v m

While the mean in the case of Sigedba 1tself, as a cryptographie
instrument, is more favorable than the mode, as regards basie
gmtqgrgpﬁic _oimtionu and essential correlated operations,

40 the otge of 223-Q the mede is less favorable than the wean,
Hovever, the most stri feature of the foregoing tabulation
s that the delay time (merely waiting for the next operation
0 take place) seems to be by far the wost important slement
in ths present situation,

30, szu depicts the situation am regards the fore-
ging delays, or 1ting-in-besket times™, in entisl order.
e gpraphs are based on modes, The horisen line at the

botiom of the graph represents the inastant the message arrived

in the Code Center; the horizontal line at the top represents

the instant the message lort the Codea Center to go to the Classi-
fied Menssage Center or to the Signal Center. On arrival at the
Code Center an oulgoing Sigabe massage is rogistered and this is
vépresented by the cross-hetehing at the base of the first eolumm.
his most often took AS of the tims. Then there iz a delay,

no3t often amounting to 9.2%, walting after registration to go

to the decoding section, On arrival at the seotion, most

i
e
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Processing of mesnmages through War Department Code Center

aften 1t wvaited 32.9% of the total processing time to be plcoked
ﬁg by the code elerk vho was to encipher the msssage. MNost
sften the astual snsipherment took only 6.6% of the total time,
Then folloved the essentisl subsidiary operations, with slight
{ntervening Gelays, Finally, there vas a long delay, most often
$6.54 of the tolal processing time, while the cempleted message
wis vaiting to be pieked up to io the 8ignal Center. The
ether tvo solumns in this same fru are similar to the first
golunn and are self-explanatory. It is %o be noted how relatively
suill & portion of the total time was required for sctual erypto-
ﬁ:phic and neces subsidiary eperations, and hov relative

ge & portion of the total time wvas "Mtins-ia-hnntn' time.

J1l. Bxhibit § also gives indieations that there 1is
probably a fallacy in thinking that the use of mere pear
sntirely automatie apparatus, such as Converter X-228,

Spe&d up commmications te & signifioant or important degres.
Amphasis in this regard s p be wade in sonnection with any
thought that by developing "Autoaba”™ mashines the overall speed
in communieation vill be materially improved.

12, A separate tabulation was msde of reports on 1630
sutgoing Sigaba messages, merely to f£ind the a e timo »squired
to snoipher them, %The results obiained indicate t the average
time is only 5 minutes. Yst the present study appears to indicate
that generally 1t takes over an howr to get an cutgolng Sigaba
messkge through the VWar Department Code ter,

13. Exhibit X 1s also interesting. PFor this chart the
data were hroken dovn into groups of 5% and zshovs hov many minutes
1t took to perform basio oryptographie and necessary subsidiary
agperations, and hov many minutes wers ocouplied by each gm:p
in "waiting in besketa”. It ahows that in the case of inoconing
8igaba messages only 5% of messages got through editing,
typing, and proofreading in 2¢ minutes; %:c:.pho axcl E:“m
in g uinutu; and suffered a delay (“waiting-in-baskets™)
of 5} minutes; another 5% got through editing, typimg, end

MT !
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Frocessing of messages through War Department Code Center

vofrea in & minutes; deciphsring and pest in % minutes)
zrnd suffered only & delay (‘uitmg-in-bamts'%ngt 13% ninutesj

and a0 on, There were, as by the right-band nide of the
gurves, some messages wnieh (1) uired an hour and 10 munites
for tdf.tins typing, and proofrea ; (2) od one hoawr

and 25 minutes for deciphering and pastings and (3) suffered a
dolny (“walting-in-baskets®) of more than 10 hours. No doudbt
savie of thase were deferred messages, wvhich had to wait until
friority messages had beeon procossed and some hed to walt untid
s8rvicos vere received to sorrect errors that gould not be
atraightened out locally. It is haxd to iwmagine that any of
them vere erdinary er priority sessages vhich were delayed
that long swniting handling. However, im the visinity of the
middle of the ocurves, undoubtedly the “waiting-in-besket® time
m:gzmt.s for & very considerable amoumt of the delay in communi-~
Satlon.

1k, Obviously this atudy would have bean mere useful
1 1t had taken into sonsideration the trensmission classifiea-
tions (precedence) of the messages involved, MNowever, Exhidit
K shows quite clearly that even in the ezse of the 55 of the
messages that were processed the most expeditiously, 50% of this
time was spent in the Code Genter wail for suedcessive opera-~
tions t0 be applied; and in the ear af measages that
processed the least sxpeditiously {(no doubt deferred mnnsu;
no appreciable saving in time thro the Code Center would ba
experienced even 1f the eryptographie time were reduced prec-
tiGﬂll’ to zero,

15. These studies aro merely presonted as Sentative
and preliminary. They should not be taken as proof of -
{:hing but merely as posaible indications of where Aifficulties
miy be lnvolved and where hg:ovuont may be made, It 1s there-
fore suggested that the war Lepartment S5{gnal Center ge
tompetent communications personnel to undertake detailed atudies
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'ﬁm i:,uaa, it u Qb!:.m thut u- the aun which these
tive studies appear to disclose are real and apply to
and priority twaffic an well as to other types the
#ausen eof these delays shounld firat be oliminated and then
%ﬂt&r this step and only 1if the speed ef cryptogrs

cation is stild maatunctm should nu-ther attcmts

h ﬁz’ to develop more repid cmtogra.mic nppara.tul rm- m
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A - Applie ’y,o SIGHIP B - Appliss to SIGABA and TYPE
M‘”ﬂ . T storrr ] ree x /

L 7 L TR (EWP?)  ETAPSED :
. INTERVAL (MIN)

mcfnmconncﬂ'mh S Q [})/

/ REGYD IN DECODING SECTION " po30 _»
2 GODE CIERK TAKES MSG. g2ad . Lyt
_3 A - END'TAPE CUTTING - '
#  END DECODING
\_z';s - FINISH PABTING
£  START EDITING
77 END EDI¥ING
J START TYPING
&  END TYPING
/O | START PROCFREADING
//  FINISE PROOFREADING
72 00 cuC

EXHIB8IT A N EH- N



- e e titoet, s Sl sl b e ks b et o 10

] ] SIGFIP { 1 TYPE X
PIME (EWT) INTERVAL
E/AL DEPF  IN MIN.

REC'D II' CODT CENTER /&jﬂ30 0.2 XXX

RBG'D IN GODING SECTION 3(4 /”_QLQ ¢ 49;.2__9
Y

. - T A ARV RIT T
| L ® ' REF Eﬁ%AﬁMﬁ’&-’“’i—— R FIMLEE]
Eb’SIGABA ' ]

END CODIKG 0 Q { 24380 ) 32
,)”), l L.. FT"' T (z)
A-~ END PASTING fbb 20
SIAIW PROOFREADING Bl: CoDk CLX RN
B - BHD-CHICK BACK—OENCTAPE /23_3_2 |

END PROOFREADING BF CODE CLERK

[20322
START PROJFPFADING | 70328
END PROCGFPCADTNG [/ 70336

TO SIft CRUITER e
{ ’W/ ?4—14’(1-
EXHIBIT 8 _ RECEIV._ED_MSG. GR.

%?\k k\H-—




EXH18177.C

A= Arplies only to 131

RECEIVED 1SG,

131 (4)

RECECIVED IN CODE CELTER
(A) RECEIVED I¥ DECODING SECTION
(A) CODZ CLERK TAKES VSG.
CCLE CLERE F1TISHiS DECODING

J4D STAPLIYG COPIZES TO WORKSHEET
STLRT EDITING
=ND EDITING
START TVPITG
13D TYPING _
START PRCOF READING
E'D PROCF READING
T0CNC I

(EXPLAIN LONG INTERVAL ON REVERSE)
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PROCESS TIME OF A TYPICAL RECEIVED SIGABA MESSAGE

Itz

T6 CcodE cugp %

9 My,

FRoON PAST ING
N1 snirive

4 mm.

8%

FRO#  Epiriwg
To

TFPING

12 min,

Based on approximate modes derived from
A study of 1800 messages

SUMMARY

Basic cryptographic operationS.......e.e.0. 14%
Essentlal correlated operations....ccece... 22%
Walting for next operation....cveeececesess 0U%b

100%

EXHIBIT D
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2.
3.
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PROCESS TIME ON A SIGABA MFSSAGE SENT

FROM CODE

SECriowv

To

CODE  CLERA

XS5 mn

Fhor
PROOFREAD ING

70
SIGNAL CENTER

30 ru7n.

From a study of 1000 messages Based

On the mode
Proofreading by code clerk 1 nin,
Proofreading 1 min.
From pasting to proof reading
by code clerk 1 min.
From code section to proof-
reader 1l min,

SUMMARY _
Basic cryptographic operationS.......... 6.6%
Essential correlated operations......... 9.2%
Waiting for next operation...........: .~ 84, 0%

e k- - J

E!i . 100.0%

ll!‘-‘{i ii.'l.

rERRY

EXHIBIT E
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PROCESS TIME ON A RECEIVED 228-Q MESSAGE

FROM DECODING

SECcTION 70

4470

COdPE CLERK

+& min

EDITING
THPING

2@ ™.

%5

From a study of 200 nessages
Based on tne modes

l. Stapling copies to worksheet 1l min.
2. From code center to decoding section 1 min.
3. Prom staprLing copies to worksheet to

editing 3 miun.

SUMMARY
Basic cryptographic operations............ 4.0%

Essential correlated operations........... 9.45
Waiting for next operation.......cceeoae-e 86.6%

100.0%

— T —

EXHBIT
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PROCESS TIME OF A TYPICAL RECEIVED SIGABA MESSAGE

PECODING
SKCcTIoN 70

TVPING
PROOFREADING

1% ™Min

CODE cLgE RK
S22 dun -

%78

FRoM
PASTING

TO KEPITING

32 mun.

EDITING
T VFPING

To

3q omm,,

From a study of 1800 messages
Baged upon the means

SUMMARY

Basic cryptographic operationsS........ a4
Egsential correlated operations....... 11.%%
Wailting for next operation............ 32,487

100.0%

N i o

EXHIRIT G
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PROCESS TIE ON A4 SIGABA AESSAGE SENT

FROM CODE PRooF READING

ro siGwmuAL
CENTER
CIDL CLRERK 45 % min.

SECT/ON ro

19377 »mim.

From a study of 1000 messages
Based on the mean

1. Proofreading by code c.erk 1.6 min.
2. Proofreading 2.8 min.
3. From pasting to proofreading
by code clerk 4.6 min.
4e From code section to proof-
reader 4¢3 min,
SUMMARY

Basic cryptographic operations........... 2.3%
Essential correlated operations.......... 7.4%
Waiting for next operation....cceeeeeeees 90.3%

100.0%

EXHIBIT H
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PROCESS TIME ON A TYPICAL RECLLVED 228-C HMESSAGE

v

DEcodING sEkcrion 0, PROJEREA D ING
TO Cre
12§ »mun

To coDk ciFay

Tsr/ve 70
PROOF REAL/NG

1?9 sy,
FRoOoNM

Eprr/ac TO
TYrPING

4.).7min,

1T
ob‘v

From a study of 200 messages
Based on the means

l. Stapling copies to worksheet 2 min.
2 & 3. From code center to decoding 3 min.

SUMMARY
Basic cryptographic operations........... 5.1%

Essential correlated operations.......... 10. 7%
Waiting for next operation.......ceeocce.

— oA EXHIBIT 1
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SIGARBA 228-Q
RECEIVED RECEIVED

3:— ~ - From proofreading to C.M.C.
% T~ Proofreading
%™~ .
., “From typing to proofreading

N\

“Typing
| 29%
~=~--From editing to typing
_Editing

g{i,,From pasting to edlting
5

e%‘---Pasting or stapling

~

“~Encoding or decoding

_From'decoding section to
s the code clerk
4“5
.’ From code center to the
/  decoding section

7
4

!
’

)/ #1 From pasting to proof-
v reading by code clerk L3%

#2 Proofreading by the

code clerk is%

UPERATIONS

MEANS

Rasic cryptographic operations.....
Essential correlated operations....
Wailting for next operation

SIGABA 2283Q

RECEIVED RECEIVED

14.0% 9. 4%
22.0% L. 0%
64, 0% 86.6%

100. 0% 100. 0%

EXHIRIT J
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