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Keying Materials Preparation Methods Carmi ttee . 21. Dec 55 

l. Por approxinately one year the <neEC Keying Materials camdttee has been 
a~ng the advisability at OOMSEC' s obtaiDing a general. P'W.P088 ccm.puter. P.s a 
result ot this study the Ccmnitteehas conclu4ecl that it voulcl be very desirable ror 
CXMDC to have a general purJ,JOae c:am;puter under its operational and p}\ysical contl'Ol. 

2. This conclusion was based primarily =a review of the requirements for 
moderniation ot C<l!SEC/ICAT key production facilities. Sane general background 
intonation io included in Illclosure I. As 1Ddicate4 in this iDClosure , the Unhac 
File Ckaputer was selected. as the beat COD1J1erc1al equii;aent for meeting OCMJEC/MA'l' 
requirements. 

3. It should be }'Ointed out that a genere.J. purpose caiu>ater Will not be an 
1pnecliate or a complete solution to all of our 9?0blema. In the opinion ot the 
CCmaittee the following at&tements a.re accurate enough to be used as PftlD.isea in 
evaluating the desirability of cntSEC s obtaining a cmputer. 

a. Although work done With PROD equipnent baa demonstrated the feasibility 
~ the production of. scme keying material bJ canputer method, PROD priorities, 
UDSllitablli ty of most ot their equipnent, and eventual move of their equiPMmt to 
Pt Meade preclude tbeee tacili ties aa a permanent adJW1ct to CCllDC/)V\T key material 
production. 

b. During the initial period. ot use. :f'rm one to two yee.ra, a canputer 
voulcl be used: to tra.in operators, programere, and .intenanae men; to check out 
programs; am exper1meDt&ll.y, to detem1ne JD08t etticieut. mama of utilization. 
Dl.lrtag this period, moat production \IOUl.4 be baadl ed by _present mchinea and people, 
neoeuitating tlBt addi.tional people, power, ai-ce, and air con41t1oning be obtained 
tor operating the computer inst.alla:tion. 

c. In order to uae the OCIJ1,p\lter it v1ll be neceuar,y to !)rovid.e a random 
so'U'Ce of ctata. Since wrk ia alre&Cb' being done on developing a 1'&Dl1cm generator 
1D, GDDJunction with the high speed one-time tape 8114 one-time pa4 eqUipnent, the 
~ ot this 80Ul'Ce tor the COllWl1'ter v1ll repreeent ncmnal eUJ.t1onal expense. 

: l n r_,. -It ~ a_ f>_ ,-, -a,.~e_ e;, J / ")-/A 1 
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Materials C<Jmittee (Cont'd) 

d. Once the required personnel have been trained and routines established, 
it is expected that one canputer vill result in substantial savings in personnel 
and money and an overall increase in production ca.pabili ties. It is estima.ted that 
a canputer could ,produce as much in one shirt with six people as is presently 
produced in two shifts w1 th over forty !)e<>ple. Inclosure 2 presents a canparati ve 
st~ of p"aent machine costs versus canputer costs. 

e. There are SCllle 1.mpoM.erables with resard to accuraq, but 1 t ia 
believed that the overall accuracy of operations Will be improved th1'0U6h use ot 
a computer since the computer J,Jertorms automatic checks on itself. 

•' 

t The canputer Will represent a ready reserve capacity for use in an 
emergency. Bot only will the ma.chine itself be available for one, two; or three 
sbi:rt operation at anytime, but only three or four additional ,people vUl be 
required for ea.ch added shift, 

g. Even with a. canputer in full operation, scce special pur.Pose as well 
as IB4 equipnent will be needed to do Jobs for vbich the canputer is not suitable, 
or which are ama.ll quant1t7 Jobs not worth programing. 

h. The particular computer under consideration can be either rented or 
purchased. On a long term basis, eepecially where multi-shi.ft operation is involved, 
it is more econanical to own rather than rent. However, since this canputer bas 
not been proven operationally, since our ~erience Vith canputera is limited, 
and. since moat of our vork during the first year Vill ·be one shitt, it would be 
viser, at least for the tirst year, to obtain the equi::pnent on a rental basis. 
'!'his eliminates much at the gamble and al.so UDder this condition aaintenance vould 
be supplied by the manufacturer. 

4. If <XH3EC;MAT does not utilize the computer Qn a full time basis: the 
folloWing additional applications are conceivable: 

a. OCHaF.C/DOC could proi'i tably use the equ11111ent in coajunction vi th 
their analytical work al.though no single computer can meet their varying canputer 
requirements. 

b. The c:xJilSEC mm program could use such a canputer in conJunction vi th 
J:l8ll88ement engineering and logistics problems . -

c. PROD would probably be interested in using this can,pater if time is 
available. Its very large internal storage and fiexible input-output 'IJaY offer 
advantages over present FBOD computers for sane special applications. 
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5. Conclusions 

'l'be findings of the C<lllDittee indicate that tbe long term advantases to 
be gained through the procurement o.nd utilimtion of a general pur,lX)se computer 
for CXN>.EC out.Yeigh the iDIDediate problems ot a.cld1tional personnel and f'acilities 
required for t.his program. 

6. Reccmnendations 

The Camaittee unanimously reccmnends, therefore: 

a. '?bat OCl4SEC obtain a Univac File Computer at the earliest possible 
claw for the primary use ot CXltS!X:/Mf\T. 

b. That DD/OOMSEC signify his approwl. of recomnendation "a'' by signine; 
Comment 2 of this D/F and forwarding to CC14SEC/MAT for action . . 

E. T. ROOI.Mm 
Chai.man, COM3EC Keying 

?Sterial Preparation Methods Cclmdttee 

2 Incls: 
l. Computer Selection Background 
2. Preliminary Cost Estimate of 

Ccnputer Utilization 
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IBCLOSURE I 

Can.puter Selection Background 

1. Du.ring the iast year the COMaEC Keying Materials Ccmmittee bas 
DBde a study on the feasibility and d.esirabilit:r of adapting Jiigh -speed 
electl'Qnic and electromecbanical equipment tor the mechanimtion of the 
production ot keying materials. For purposes of' this s~ the f'ollowing 
are considered keying naterials: 

a. One-time tapes. 

b. One-time pads • 

c. One-time punched key cards. 

d. Machine key lista and checks. 

e. Mixed alphabets. 

f. Codes. 

2. On the basis ot st~ and experience it can def'ini tely be concluded 
tba.t: 

a. Production ot keying nateri&ls can be considerably improved 
through the application of newly developed equipaents a.nd techniques. 

b. To get the best results with a minimum of equipnent a combination 
of special purpose and general purpose equipnent is nece&S82')". Special Purpose 
Equipnent is developed for a specific Job or a limited number of related Jobs. 
General Purpose Equipnent can be used for a large variety of jobs through the 
use of programing techniques. 

3. Because there were al~ established projects for special equipnent 
to produce one-timo tapes, pads, ~ cards, e.n4 there were a number ot 
experimental programs written for moD computers which showed promise; it 
was decided to concentrate the efforts of the Ccmlnittee toward determining if' 
any of the cormnercial general purpose equipments would meet our needs. 

4. The various CCl!SEC/MAT Jobs to be pertormed were matched apinst a 
number of' dif'terent computers. Most CCllQ}Uters tall short because of 
insufficient storage capacity and Input-output ca.pabili ties. All require 
an exterDal :randau data. source. The Univac File Computer was selected as 
the beat presen'Uy obtainable tor the Job. Ita unitized construction allows 
ease of' expansion and contraction and pemits optimum selection of canponents. 
A brochure on this equi~nt is attached. 

CONFIBENTIAL 
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5. The one known disadvantage of this ~ter is that it bas not 
been proven operationally; however, most of the individual units, including 
the magnetic drums, the m.gnetic tapes, the Unityper, and the high speed 
printer, have been used very successf'ully on other equipnents. 

6. This caaputer will not only provide us Vi th a general purpose 
unit but it may be possible to :t"urther improve operations by extracting 
canponents and building special purpose equipnent. 

Incl: 
Brochure 
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INCLOSURE 2 

Preliminary Cost Estjm.te of Computer Utilimtion 

1. The figures presented here are based on the tents.ti ve conclusion 
reached by the OCM3EC Keying Materials Preparation Committee that the Univac 
File Computer is the most suitable commercially available computer equipment. 

2. The production of One 'l'ime Pads is excluded fran consideration as 
being a special problem which requires a separate solution. Only that material 
currently being produced by NSA-43212 is considered and it is possible that 
upon further examination some items (such as GORGON pads) might be produced 
.more efficiently by means other than an electronic computer. 

3. The production figures presented on Table #1, · are only for selected 
items and contain a number of assumptions, some of Which are presented in the 
notes. Back up for the data in the first tw columns is ottered in Appendix I. 
Production times (column 3) on ABNER and :nt.!-701 bave also been taken as the 
production time required for the Univac File Computer, except in the last 
instance where the production time w.s estimated from a proposed program 
synopsis . These figures are probably in the correct order of magnitude but 
more reliance in their accuracy than this is unwarranted. Probably the best 
conclusion which can be drawn from these :figures is tbat production will be 
improved by a factor of approximately tenj or in other words, the Univac File 
Ccxnputer can probably produce in one shift what is presently being produced 
in two shifts, w1 th perhaps some time left over. 

4. Exact production times will not be known until the production 
programs are actually in operation on the computer. Better estimates than 
those currently available can be ma.de af'ter the programs bave been written. 
Two people fran came are scheduled to attend a programming training course 
to be held from 17 Oct to 28 Oct. The major programs abould be completed 
some time early next year and can perhaps (dependent upon security consider­
ations) be debugged on a prototype computer by the middle ot the year. 
Delivery-of' the Univac File Computer can not be expected before early 1'.all 
and might get into production before the end of i956. 

5. Table II presents a better comparison ot the costs between the 
present and proposed production methods, with Appendices II and III supplying 
back-up for these figures. The breakdown of labor costs into direct and 
overhead in Appendix ll was necessary to develop the proper labor cost per 
hour for determining the production costs in Appendix I. !?he figures ot 
present equipment rental are those of Septe.mber 1955· Because of the recent 
reorganization, :past rental costs do not present an accurate figure. 

6. Appendix III shows the personnel requirements for the proposed 
canputer installation. Bo breakdown has been ma.de into direct and overhead 
categories, but day and night shift requirements have been kept separate so 
that cost figures for both one and two shift operation could be developed. 
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7. The data herein presented is tentative and-based Qn a number of 
assumptions. As such, it does not constitute suf'1'icient evidence upon 
which to base the decision whether to obtain a computer or not. It does 
however indicate tbat the Univac File Computer might afi'ord. substantial 
savings in both time and money as well as reduction in personnel. It 
appears theref'ore that additional efforts in writing and testing progra.rils 
to obtain more accurate information are justif'ied. 

Incl.a: 5 
a/s 

/s/ Robert s. Gillett 

/s/ H. J. Watson 

• 
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TABLE I 

Present Ccmputer Cost on Cost on UBIVAC Total Cost 
Production Production Present UNIVAC File on UBIVAC 
Time Cost Time canputer File Canputer File 

(in Hours) (in$) (in Hours) (in $) Computer Labor Cost Computer 
(3) (4) 

26 P01nt Rotors 3.5 8.93 0.11 11.00(1) 5.50 1.65 7.15 
(Set of 10) 

M-209 Keys .038 0.16 .028 o.28<1> 0.14 o.42 0.56 

POLLUX/ADOBIS o.46 1. 72(5) .167 (6) u.69( ) 8.35 2.50 10.85 
.25 17.50 2 12.50 3.75 16.25 

" 

BACCHUS/HmCULES 2.84 7.40 .10 7.00(2) 5.00 1.50 6.50 
.167 ll.69 8.35 2.50 10.85 

OPCODES (KAC-9) 1.65 6.87 .059(6) 2.95 0.89 3.84 

1'0'l'm: 

l. Present program on ABNER, costs at $100/bour (rough estimate). 

2. Present program on IBM•701,·costs at $70/hour (3 shitt operation). 

3. UNIVAC File Computer costs at $50/bour (1 shift rental operation). 

4. Labor Costs at $15/hour on the URIVAC File Canputer (1 ehif't rental). 

5. Letter checks for POIJ..UX/ ADOllIS are pertormed on LEEcH. 'l'he cost 
of capitalization of this machine is not included in this cost 
estimate. 

6. These production figures are only estimates s.ince the programs 
have not actually been written and run on the canputer. 
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.nocin: 4001421JONFIDENTIAI-

26 pt. Rotors 
(Set ot 10) 

M-209 Keys 

Sort 

Reproduce 

Moose 

(5000 Editions) 

/:Edition 

POLLUX/ ADOBIS 

Sort 

Reproduce 

Collate 

Print 

Ltr Check 

BACCHCJS/BERCULFS 

Sort 

Reproduce 

Print 

Ltr Check 

'rime 
(inhOUrs) 

3.5 

2 

8 

100 

188.5 

.0377 

.ll 

.19 

.02 

.01 

.13 

.46 

.01 

.12 

.01 

2.7 
2.84 

APPENDIX I 

Coats 
Labor * Ma.chine 

5.10 .75 

20.4<> ,6.25 

4o8.oo 350.00 

433.50 357.00 

.o867 .0714 

.28 .o4 

.52 .15 

.05 .01 

.03 .05 

.33 .26 
1.21 .51 

.03 .01 

.31 .09 

.03 .05 

6.88 
7.25 0.15 

(;()NFIDEN'flAb 

'total 

5.85 

26.65 

758.00 

7~.50 

.158J. 

.32 

.67 

.o6 

.oa 

.59 
l.72 

.o4 

.4o 

.o8 

6.88 
· 7.4o 
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Time Costs 
. ~in hoursl Labor* Machine Total 

OPCODJ!B (~9) 

Sort .55 l.4o .21 1.61 

Reproduce .52 i.33 .41' i.74 

Collate .19 .48 .10 .58 

List _.:J2 ~ !.:.22 ~ 
1.65 4.20 2.67 6.87 

*Labor costs at 2.55/hour (See Appendix II) 
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TABLE II 

COMPARISON OF OOS'l'S 
(in dol.lars per month) 

Equipment Labor ·Other ~ Total 
1 shif't 2 shitts 1 shift 2 shifts 1 shift 2 shifts l shift I 2 shifts 

PRESENT 

PROPOSED 

Rental -

Purchase --

Capitalization 

Period: 3 yr· 

Period: 4 yr. 

Period: 5 yr. 

8,690 

. 9,010 

13,515 

15,461 

15,461. 

ll,596 

ll,596 

9,277 

9,z77 

14,581 

2,181 ---
2,558 

3,091 100<2> 

4,151 

3,091 ioo(2) 

4,151 

3,091 100(2) 

4,151 

(l) Approximate cost of average card usage. 

(2) Rough estimate of spare parts costs. 

€0NFIDENTIA:L 

1,000(1) 24,271 

11,191 

•' 16,073 ---

18,652 

100(2) 19,712 

l5,o87 

iooC2) 16,147 

12,468 

ioo(2) 13,528 
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APPENDIX II 

Present Situation - Personnel 

Overhead Direct 

GS·ll - l 6,390 6,390 GS-5 • 2 3,670 

9 - 3 5:440 17,320 4 - 13 3,415 

7 - 2 4,525 9,050 3 - 18 3,175 

5 - 1 3,670 3,670 

35,43) E-6 .. 2 3,81.0 

E-7 - l 4,400 4,4oo 5 - 2 3·,320 

6 - 2 3,81.0 1,620 3 - l 2,330 

12,020 2 - l 2,o4o 

Total Overhead 47,450 39 

Total Direct 127 ,515 

Total Labor/Year 174,965 

/Month 14,581. 

Average Direct : 
127 ff5 

: 3,270/Year : 3f~g : 1.86 I Hour 

47,450 
Ratio of Overhead to Direct: 127,515: .372 

Total Labor Cost • l.86 ( 1 f. .372) • 2.55/Hour 

Present Situation 

Equipment Rental Day shift 
(for September 55) Right shift 

Card Usage (approx) 

Labor Direct 
overhead 

127,515 
47,450 

12 )174,965( 14,581. 

. 7,151.10 
1,538.82 

8,689.92 
1,000.00 

€0NFA:fENTIA1' 

7,340 

44,395 

57,150 

lo8,885 

7,620 

6,64o 

2,330 

2,040 

18,630 

127,515 

• 
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APPENDIX III 

Proposed 

Personnel - Operating 

Day Shift 

08•lJ. - 1 6,390 6,390 

9 - 1 5,44o 5,44o 

7 - 1 4,525 4,525 

5 - 1 3,670 3,670 

3 - 2 3,175 6,350 

26;,375 /yr. 

Maintenance 

GS""ll - 1 6,390 

7 - 1 4,525 

10,915 /yr. 
910 /m. 

2,183. /mo. 

Night Shift 

GS-7 • 1 4,525 

4,525 /yr. 
377 /'100. 

GS-7 • l 4,525 

5 - 1 3,670 

8,195 /yr. 
683 /mt:J. 

Labor Cost /hr (1 shift Rental) • 26,375 • $15.02 /hr . 
. 1756 

9 010 
Me.chine Cost/hr (1 shift rental) : 'W : 51.78/hr. 

€0NFIBENTIAL 
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Proposed 

Ccmputer Costs 

Central Canputer l 
High Speed Drum 1 
General Storage Drum 2 
Tape Transpcrt Unit 2 
High Speed Printer 1 
Unityper II 4 

Cs.rd to Tape Converter 1 

l?urcbase Price Capitalized for 

• 

APPENDIX I .II 
(cont'd) 

Mon:thly 
Rental 

(1 shif't) 

1900 
1250 
1000 
1200 
3300 
36o 

9,010 
2,500 

11,330 

3 yr Period: 

4 yr Period • 

15 ,461. /mo. 

ll , 596 /mo • 

Purchase 

105,000 
75,000 

ll9,6oo 
54,000 

185,000 
18,ooo 

556,6oo 

5 yr Period • 9,m /mo. 

Rental Operation on 

Rental 
Labor 

Purchase Operation 

One Shif't 

9,010 
2,181 

11,191 

3 yr. Capitalization 15,461. 
Labor 21.81 f 910 • 3,091 

4 yr. Capitalization 
Labor 

5 yr. Capitalization 
Labor 

• 

18,552 

ll,596 
3,091 

14,687 

9,m 
3,091 

12,368 

'!'Vo Shii"ts 

~10 /. 910 • 13,515 
2181 .;. m • 2,55~ 

16,673 

2181 .;. 910 15,461 
l-377 /. 683 = 4,151 

19,612 

ll,596 
4,151 

15,747 

9,m 
4,151 

13,428 
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