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IUTIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Automatic Data Processing Equipment 

General Statement 

In  the  conduct of t h e  space program, t h e  computer has  been and w i l l  cont inue 
t o  be a v i t a l  and e s s e n t i a l  t o o l .  Without computers, it would h a w  been i n i -  

possiblle 1113 conceive,  des ign ,  tes t ,  o r  f l y  our  present  complex s p a c e c r a f t ,  
o r  t o  ach:iove rendezvous between Gemini V I  and V I I .  A s  NASA extencls i t s  
missioris t o  Apollo and beyond t o  ope ra t ions  around and on t h e  p l a n e t s ,  t h e  
computer w i l l  become an even more v i t a l  p a r t  of t h e  mission. Control  and 
accuracy ixquirements  become more c r i t i ca l  as mission complexity inc reases .  
Requiremer1l:s are inc reas ing  and computer c o s t s  represent  a growing p o r t i o n  
of t h e  NAW budget. It i s  important ,  t h e r e f o r e ,  t h a t  t h e r e  be an under- 
s tanding  E):: the computer e f f o r t  and t h a t  c l o s e  coord ina t ion  and c o n t r o l  of  
t h i s  effor t :  he achieved. 

NASA h a s  real . ized t h a t  c l o s e  central  c o n t r o l  of  t h i s  e s s e n t i a l  resoiurce is 
necessary and i n  J u l y  of t h i s  yea r ,  NHB 2410.1 (Management Procedurles f o r  
Automatic Data Processing Equipment) w a s  i s sued  i n  d r a f t  form and a r e v i s e d  
vers ion  w i l l  be ready soon. This  handbook s p e l l s  ou t  t he  b a s i c  respons i -  
b i l i t i e s  of' a l l 1  l e v e l s  of management for requirements  c o n t r o l ,  equi'pment 
a c q u i s i t i o n ,  u t i l i z a t i o n  and d i sposa l .  

Our computer uses  extend i n t o  every phase of t h e  space program. The more 
f a m i l i a r  uses  a r e  f o r  s o l u t i o n  of s c i e n t i f i c / e n g i n e e r i n g  problems, data re- 
duc t ion ,  s imula t ion ,  mission c o n t r o l  and admin i s t r a t ive  app l i ca t iono .  The 
l a r g e ,  genera l  purpose computers are u t i l i z e d  f o r  t hese  tasks .  Within NASA, 
equipment u t i l i z e d  f o r  such uses  are placed i n  Category A and c l o s e  c o n t r o l  
i s  maintained om a c q u i s i t i o n  and u t i l i z a t i o n .  Computers are also u \ : i l i zed  
f o r  o t h e r  than . just  computational t o o l s .  It has  become economical 1:o u t i l i z e  
the  switching and dec i s ion  making a b i l i t i e s  i n  l a r g e  e l e c t r o n i c  sysl:ems, 
where use (of the  computer is t i e d  completely t o  the  a c t u a l  s y s t e m  and cannot: 
e a s i l y  be divorced from i t  f o r  o t h e r  uses .  In  NASA, such equipment i s  placed 
i n  Category B and c o n t r o l  of these systems are not  s epa ra t ed  from t k i e  over-  
a l l  systems. However, c o n t r o l  is exe rc i sed  over  t he  placement i n  Caitegory 
B because o f  the gray  a rea  t h a t  may e x i s t  between the  two ca t egor i eh .  

NASA in tends  to p lace  s t rong  emphasis on planning i n  depth i n  t h e  use  of  
ADP. 
u t i l i z a t i o r i  oE i t s  ADP resources  and in t ends  t o  probe every poss ib le  method 
of achievinjg t h i s  r e s u l t .  

It hiss recognized the  importance of achiev ing  t h e  most economic 
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NATIONAL A:ERONAUTICS AND SPACE ADMINISTRATION 

Analysis  of Automatic Data Processing Equipment 

FY 1965 -- Summary (Categories  A & B) 

( I n  Thousands of Do l l a r s )  

Purchase 

-I_--- Research and Development 

Ames Research Center 
E lec t ron ic s  Research Center 
F L i gl-. t Res e a r  ch Cent e r  
Godldard Space F l i g h t  Center 
Head qu 3 r t e r  I; 
J e t  Propu1s:t on Laboratory 
Kennedy Space Center 
L a n g  l ey  Rl:s e a r  ch Center 
Lewis 12es1zal:ch Center 
Manned Spacecraft  Center 
Marsha:. L Space F l i g h t  Center 
Space 1JiicSea~r Propuls ion Of f i ce  
Wallops S t a t  i on  

Tct:al.,  R6J) 

A d m i n i s t r i g v e  Operations 

Ames Research Center 
E lec t ron ic s  Research Center 
F l i g h t  Research Center 
Godd,ard Space F l i g h t  Center 
Headequar t e r s  
Jet Propulsion Laboratory 
Kennedy Spsce Center 
Langley Research Center 
L e w i s  Research Center 
Manned :3?ace c:ra f t Center 
Marsha 1 :l Spa c: e F 1 igh  t Center 
Spac:e Nuclear Propuls ion Uff ice  
Wallops S t a t i o n  

To ta l ,  A 0  

496 --- --- 
16,727 

3,917 
2 16 

--- 

I-- 

-*- 

1,144 
346 --- 
-..- 

22,846 

--- --- 
95 1 

30,977 
675 

17,034 

1,018 
4,145 
8,710 
7,053 

1 , 7 3 1  

72,294 

--- 

--- 

Lease 

61 --- --- --- --- 
3,251 

3 18 --- --- 
7,990 
5,686 

7 1  --- 
17,377 

1,850 

18 1 
5,121 

364 

701 
2,386 
1,094 
4,515 
6,084 

184 

22,480 

--- 

--- 

--- 

Maintenance - Tota l  

560 

1 7  
1.8, 064 

7,388 
568 

_-- 

.. - - 
--- --- 

9,235 
6,035 

7 1  --.. -- 
41,938 

1,850 

It , 1 5  7 
30,326 

:I. , os 1 
17,034 

7 0 1 
:I, 442 
21,272 

13,25 1 

- I- - 

13, 197 --- 
- 1,916 

95,197 
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FY 1965 Smnary (Categories A & B) Cont'd 

purchase 

Construci: ion of F a c i l i t i e s  

Ames Rt?searc:h Center --- 
Electronics  Research Center --- 
Fl ight  Research Center --I 

Godclard S1lac.e F l igh t  Center 3,505 
Headquai:tc:rs - -0  

J e t  PropuT-sion Laboratory - -0  

Kennedy Space Center --- 
Langley Research Center --I 

L e w i s  R.esearch Center --- 
Manned Spacecraft  Center --- 
Marshall Space F l igh t  Center - -0  

Space Nuclear Propulsion Off ice  --- 
Wallops S ta t ion  --- 

Total ,  CoF 3,505 

SUMMARY ALLAPPROPRIATIONS 

Ames Research Center 
Electronics  Research Center 
F l igh t  'Research Center 
Goddard Sp,ace F l igh t  Center 
Headqua:c te r s  
Jet  Propulsion Laboratory 
Kennedy Space Center 
Langley .Re~earch Center 
Lewis  R1!:3eior~:h Center 
Manned !$acec:raf t Center 
Marsha1:l Spac:e F l igh t  Center 
Space Nuclear Propulsion O f f  i c e  
Wa 1 lops S t  at ion 

496 

95 1 
51,209 

675 
20,951 

2 16 
1,018 
4,145 
9,854 
7,399 

1,731 

--. 

--- 

To t:al 98,645 

b i n t e n a n c e  

-0 -  

1,911 

18 1 
5,121 

364 
3,251 
1,019 
2,386 
1 s 094 

12,505 
11,770 

71 
184 

39 857 

--- 

--- 

3 

42 
1,565 

12 
220 

34 
38 
33 

127 
63 

1 

2,138 

--- 

--- 
- 
- 

Total  

--- 
--.. 
--.. 

3,505 
--I --- --- 
--e --- 
-I- --- --- --- .- 

3,505 

:!,410 

I., 174 
57,895 

;I. , 05 1 
24,422 

1,269 
3,442 
51,272 

22,486 
19,232 

7 1  - 1,916 
140,640 

-I- 

-- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analysis of Automatic Data Processing Equipment 

FY 1966 - Sumnary (Categories A & B) 

( In  Thousands of Dollars) 

Purchase Lease 

Researcharid Develoument 

Ames Research Center 
Electri>n:Lcs Research Center 
F l igh t  Research Center 
Goddard Space F l ight  Center 
Headqmr It ers 
Jet hropul s ion  Laboratory 
Kennedy Space Center 
Lang1s:y ]Research Center 
L e w i s  Research Center 
Manned S.pacecraft Center 
Marshall Space F l ight  Center 
Space Nuclear Propulsion Off i c e  
Wallops Stat ion 

'b t .a l : ,  R&D 16,539 24,069 

Admin i s t a t ive  Operations 

Ames Research Center 
Electronics  Research Center 
F l igh t  Research Center 
Goddard Space F l ight  Center 
Headquarters 
J e t  Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis Research Center 
Manned Spacecraft Center 
Marshall Space F l ight  Center 
Space N u c l e a r  Propulsion Center 
W a l l O F i S  S t a t ion  

Total ,  A 0  

1,767 
27 
78 

98 

8 06 
2,954 

36 5 
5,489 
4,415 

63 

5,650 - 

--- 

--- 

7,964 21,712 

Main t enance 

~ 

2,569 

1,098 

Total  

1,250 

17 
7,401 

11,079 
1,399 

--- 

--- 

--- --- 
14,589 
6,952 

176 
3 14. 

43,177 

-. 

2,131. 
2 7' 

106 
5,895) 

122 - - -. 
8 06 

7,738 
3 , 266 
5,82:1 
4 , 745 

1 1 3  
- - .. 

-.. 
30,774 

4 
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FY 1966 -* Summary (Categories A & 3) Cont'd 

pur chaa Q 

ConstructLkii of F a c i l i t i e s  

Ames Rt!i;earc:h Center 
Electronics  Research Center 
F l igh t  liesearch Center 
Goddard Space F l ight  Center 
Headquxct ers 
Jet  Prolpu Lsion Laboratory 
Kennedly Space Center 
Langley Research Center 
L e w i s  Research Center 
Manned Spacecraft Center 
Maxsha'll Space F l ight  Center 
Space lUuc lear Propulsion Off i c e  
Wallopis S ta t ion  

Total, CoF 6,672 

i& APPROPRIATIONS 

Ames Research Center 
Electronics  Research Center 
F1 igh t Re search Center 
Goddard Space Fl ight  Center 
Beadqua rt e r s  
Jet Propulsion Laboratory 
Kennedy Space Center 
Lang1e:y Research Center 
L e w i s  :Research Center 
Manned Spacecraft Center 
Marshall Space Fl ight  Center 
Space Nuclear Propulsion Off ice  
Wallops S ta t ion  

1,409 --- --- 
7,348 

6,503 
5,841 
4,638 
2,821 
2,301 

--- 

--- --- 
314 

--- 

1 9  836 
27 
78 

5,650 
98 

4,011 
1,598 
2,954 

36 5 
17  , 595 
11,330 

176 
63 

T o t a l  31,175 45,781 

Maintenance 

136 

45 
1,393 

24 
565 
347 
146 
80 

5 14 
36 7 

--- 

--- 
A 
3,667 

6,672 

3,381 
27 

123 
14,391 

122 
11,079 

7,738 
3,266 

20,410 
11,697 

176 

7 , 786 

427 
80,623 

i 

? 
# 
C 

I 

' 

J 

b 
5 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analysis  of Automatic Data Processing Equipment 

FY 1967 - Summary (Categories  A & B) 

( In  Thousands of Do l l a r s )  

Purch as e 

Research Development 

Ames Research Center 2,580 
E lec t ron ic s  Research Center --- 
F l i g h t  Ilesea.rch Center --- 
Goddarcl Space F l i g h t  Center 686 
Head quai:ters --- 
J e t  Prcqiu!lsion Laboratory 3,027 
Kennedy Space Center 1,130 
Langley Research Center --- 
Lewis Eksearch Center --- 
Manned !;pacecraft Center 5,686 
Marsha1.l !;pace F l i g h t  Center --- 
Space Phiclear Propuls ion Of f i ce  --- 
Wa1.lops S1:at:ion 200 

To.: a '1 , R&D 13,309 

Administrat:ive Operations 

--- Ames Re,search Center 
E lec t ron ic s  Research Center --- 
F l i g h t  Research Center --- 
Goddard Space F l i g h t  Center 862 
Headquia r t  (err; --- 
Jet Pro puls ion Labor a t  ory  --- 
Kennedy Space Center --- 
Langley Research Center 1,982 
L e w i s  ;Research Center 
Manned Spacecraf t  Center --- 
Marshal l  Space F l i g h t  Center --- 
Space Nuclear Propuls ion Of f i ce  --- 

--- 

Lease - 

54 --- 
-e- --- --- 

5,878 
114 --- --- 

11,005 

226 
7,108 

--- 

m i n t e n a n c e  

24,385 

2, 195 
543 

7 , LOO 
. 89 

828 
3,277 

12 1 
5,070 
5,152 

--- 

--- 

--- 
~ i l l o p s  S t a t i o n  --- 4h 

T o t a l ,  A0 2,844 24,421 

3 9 547 

10 

19 
144 
24 

--- 

--- --- 
402 
123 
430 
400 --- 
75 

1,627 

'Total - 

2 , 853 

22 
2,615 

9,516 
1,544 

- -- 

--- --- 
17,107 
7,158 

226 
200 

41,241 

-- 

2,205 
543 

19 
8,106 

113 

828 
5,661 

244 
5,500 
5,552 

--- 

"-- 
-121 
;'I 8 , 89 2 

6 



FY 1967 Summary (Categories  A & B) Cont'd 

Purchase 

Construct  ion  of Fac i 1 i t  ies 

Ames l ies  ~ a r c h  Center --- 
E 1t.c t m n  icr; Research Center --- 
F l i g h t  Research Center --- 
Goddard Space F l i g h t  Center --- 
Headquarters --- 
Jet: P I ~  pu 1s 5 on Laboratory 
Kennedy Space Center --- 
Langley Research Center --- 
Lewis Iteaearch Center --- 
Manned Spacecraf t  Center --- 
Marsha ;! 1 Space F 1 igh  t Cent er --- 
Space 1Juc:lear Propuls ion Of f i ce  --- 
Wa 1 lops  !ita t i o n  --- 

--- 

Tota l ,  CoF --- 
SUMMARY e,LI, APPROPRIATIONS- 

Ames Remsearch Center 
E lec t ron ic s  Research Center 
F l i g h t  Research Center 
Goddard Space F l i g h t  Center 
Headquarters 
J e t  Propu Is ion  Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis Research Center 
Manned Spacecraf t  Center 
Marshal l  Space F l i g h t  Center 
Space Nuclear Propuls ion Of f i ce  
Wallops S t a t i o n  

To ta l  16 , 153 

--- 

2,249 
543 

7,100 
89 

5,878 
942 

3,277 
12 1 

16,075 
12,260 

226 
46 

48 , 806 

--- 

Maintenance 

229 

41 
2,073 

24 
611 
300 
402 
123 
846 
450 

75 

--- 

--- 

5,174 





FY 1965 Category A (General Purpose Use) Cont 'd 

Construci:ion of F a c i l  i t  i c e  

Ames Research Center  
E 1 ec t i:on.ic E; R e  search  Cen t er 
F l i g h t  Research Center 
Goddai:d Space F l i g h t  Center  
Headquarters 
J e t  Pimpulsion Laboratory 
Kennedy Space Center  
Langley Research Center  
L e w i s  Re,search Center 
Manned Spacecraf t  Center  
Marshal l  Space F l i g h t  Center 
Space Nuclear Propuls ion  Office 
Wallojps S t a t i o n  

Tot ,a l ,  CoF 

SUMMARY AL L AP P ROP R U T  IONS 

A m e s  Research Center 
E l e c t r o n i c s  Research Center  
F l i g h t  Research Center  
Goddard Space F l i g h t  Center  
Headquarters 
J e t  Propuls ion Laboratory 
Kennedy Space Center  
Langley Research Center  
L e w i s  Research Center 
Manned Spacecraf t  Center  
Marshall  Space F l i g h t  Center  
Space Nuclear Propuls ion Office 
Wallops S t a t i o n  

purchase Lease - 

--- 
951 

30,482 
675 

17,034 
216 

1,018 
4 , 145 
8,710 
6 , 244 --- 
1.731 

1,850 

181 
4,360 

3 64 
3,115 
1,019 
2,386 
1,094 
12,108 
10,919 

71 
184 

--- 

Maintenance 

--- 
-e- 

25 
343 
12 

1 2 1  
34 
38 
33 
26 
53 

1 

Tota l  - 

I., 850 --- 
1,157 

35,185 
1,051 

20 , 270 
1,269 
3,442 
5,272 
20,844 ' 
17,216 

7 1  
1.916 

To ta l  109.543' 

9 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analysis of Automatic Data Processing Equipment 

FY 1966 Category A (General Purpose Use) 

(In Thousands of Do l l a r s )  

B r c h a s e  &ease w i  ntenance T o t a l  

Research &I Develoment 

Arne s RE I; ear ch Center 
E lec t ron ic s  Research Center 
F 1 igh t Re I: e a r  ch Center 
Goddarcl Space F l i g h t  Center 
Headquai: t ffrs 
Jet  Propul!sion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis  Iksearch  Center 
Manned !;piicecraf t Center 
Marshal! 1 !$pace F l i g h t  Center 
Spac:e Nuc'lear Propuls ion Off i c e  
Wa 1 lops  Stat: ion  

Tota I ,  R&D 

Adminis t~&bve ODerationg 

Ames Rtsearch Center 
E 1 ec t r o n i  c s Research Center 
F l i g h t  Rets ear ch Cent er  
Goddard S.pace F l i g h t  Center 
Headqui3 r t e r s  
Je t  Propuls ion Laboratory 
Keniied:y Space Center 
Langle-y Research Center 
Lewis  ]Research Center 
Manned Spacecraf t  Center 
Marshal l  Space F l i g h t  Center 
Space Nuclear Propuls ion Of f i ce  
Wallops S t a t i o n  

T o t a l ,  A 0  

-I.. 

149 3,813 
26 0 792 --- 0 - 0  ..-- 0 0 0  --- 

12,124 
19 6,652 

176 

600 11,524 --- 
--- 6,633 --- 176 

314- .- 

- 0 -  

314 --- --. 
1,323 22,938 1,127 25 , 388 

--- 
4,638 
2,821 

e-- --. 

1,767 
27 
78 

4,974 
98 

8 06 
2 , 954 

36 5 
5,489 
4,415 

63 

- 0 -  

--- 

7,964 21,036 

2 , 1 3 1  
27 

106 
5,193 

122 --- 
8 06 

7,738 
3,266 
5,821 
4,689 --- 
-2 

1,012 30,012 

10 



FY 1966 Category A (General Puxpoee Uae) Cont'd 

Purchae_e 3&us m i n t e n a  ncg. w. 
Consrruc t i'on of F a c i l i t  a 
Ames ;Research Center 
E Lec t - r  onics  Re search Center 
F l tgh  t Research Center 
Goddard Space F l i g h t  Center 
Headquarters 
J e t  Propulsion Laboratory 
Kennedy Space Center 
Langley Relsearch Center 
L e w i s  Research Center 
Manned Spacecraf t  Center 
Marshall  Space F l i g h t  Center 
Space Nuclear Propuls ion Off ice  
Wallops S t a t i o n  

Tota l ,  COF 

m R Y  ALL A P P R O P R W O N  S 

Ames Research Center 
E lec t ron ic s  Research Center 
F l igh t  Research Center 
Goddard Space F l i g h t  Center 
Headquarters 
J e t  Propulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis Research Center 
Manned Spacecraf t  Center 
M a r s h a l l  Space F l i g h t  Center 
Space Nuclear Propuls ion Off ice 
Wa 1 lops S t a t  ion 

Tota l  

5,581 

344 
0-0 

-..I) 

16 1 

149 
5,841 
4,638 . 

6 00 
2,821 

--- 
- 0 -  

3 14 

1k.868 

1,767 
27 
78 

4,974 
98 

3,813 
1,598 

36 5 
17,013 
11,048 

176 
63 

2,954 

20 

28 
43 5 

24 
3 84 
347 
146 
80 

332 
293 

50 

--- 

--- 
I 

5,5811 

2,131 
2 ;r 
106 

5 ,570  
122 

4 ,341fi 
7,7816 
7,738 
3,266 

17,9415 
11,341. 

176 
42'7 

-.I 

11 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analys is  of Automatic Data Processing Equipment 

FY 1967 Category A (General Purpose Use) 

( In  Thousands of Dollars) 

Research ag&Develoment 

Ames Research Center 
Electroni.cs Research Center 
F 1 igh t Res e a r  ch Center 
Goddard Sparce F l i g h t  Center 
Head quar t: er s 
J e t  Propuls ion Laboratory 
Kennedy Space Center 
Langley Ilesearch Center 
Lewis Research Center 
Manned Spacecraf t  Center 
Marshall. Spac.e F l i g h t  Center 
Space Nuc leal- Propuls ion Off i c e  
Wallops !Stati.on 

Administr$&ve Operat ions 

Ames Research Center 
E lec t ron ic s  Research Center 
F 1 i gh t lle s ear ch Center 
Goddard Space F l i g h t  Center 
Headquaic t e n  
Jet Prolp u 1 ,s ion Laboratory 
Kennedy Space Center 
Langley Research Center 
Lewis Research Center 
Manned Spacecraf t  Center 
Marshal l  Space F l i g h t  Center 
Space Nuclear Propuls ion O f f i c e  
Wallops S t a t  Lon 

To ta l ,  A 0  2,844 

23,321 

2,195 
543 

6 , 504 
89 

828 
3,277 

12 1 
5,070 
5,152 

46 

23,825 

--- 

--- 

--- 

Maintenance 

10 

19 
114 

24 

--- 

--- 
--- 
402 
123 
430 
340 

75 

1,537 

--- 
- 

Tota l  

--- --- 
--- 
5 07 

6,799 
1,544 

--- 

--- 
--- 

16,291 
6,858 

226 
200 

32,425 

2,205 
543 

19 
7,480 

113 

825 
5,661 

244 
5,500 
5,492 

12 1 

28 206 

--- 

--- 

1 2  



j u r c h a s e  

Construct&n of F a c i l i t i e s  

Ames RIesearch Center 
E lec t ron ic s  Research Center 
F l i g h t  Research Center 
Goddar'd Space F l i g h t  Center 
Headquarters 
Jet  PrlDpulsion Laboratory 
Kennedy Space Center 
Langley Research Center 
L e w i s  Research Center 
Manned Spacecraf t  Center 
Marshal l  Space F l i g h t  Center  
Space Nuclear Propuls ion  Of f i ce  
Wallops S t a t i o n  

FY 1967 Category A (General Purpose Use) Cont'd 

Tci t a. 1 31JO. 560 I 47,146 

Tota l ,  CoF --- 
SUMMARY bu, APPROPR- S 

Ames Research Center 
E lec t ron ic s  Research Center 
F l i g h t  Research Center 
Goddard Space F l i g h t  Center 
Headqua rt e r a  
Je t  Prapuls ion  Laboratory 
Kennedy Space Center 
Langley, Research Center 
L e w i s  Research Center 
Manned Spacecraf t  Center 
Marshal l  Space F l i g h t  Center 
Space blue lear Propuls ion Off i c e  
Wa 1 lop s8 Stat i o n  

--. 
-0. .-- 
862 

7 00 
1,130 
1,982 

5 , 686 

0-0  

--- 
--- 
-e- 

200 

--- 

2,195 
543 

6,504 
0 - 0  

89 
5 , 675 

942 
3,277 

12 1 
15,550 
11,978 

226 
46 

waintenance 

10 

19 
62 1 

24 
4 24 
300 
402 
123 
555 
372 

75 

2 925 h 

--- 

--- 
- 

--- 

2 , 205 
543 

19 
7 , 987 

113 
6 , 799 
2,372 ' 

244 
21,791 
12 , 350 

226 
321 
60,631, 

5,661 

13 



NATIONAL AERONAUTICS AND SPACE APlINISTRATION 

Analysis of Automatic Data Processing Equipment 

FY 1965 Category B (Special  Purpose Use) 

( In  Thousands of Dollars) 

Research and Development 

Antes Research Center 
E1ect:i:onic s Research Center 
F 1. i gh 1: Re B earch Cent e r 
Goddetrd Space F l igh t  Center 
Headquai: ter s 
J e t  f'ropul s ion  Laboratory 

Lang1.e~ Research Center 
Lewis Research Center 
Manned Spacecraft  Center 
Marshiill. Space F l igh t  Center 
Space Nuclear Propulsion Off ice  
Wallops S ta t ion  

"Kennedy Space Center 

Ilot:al, R6rD 

Adminis2:it ive Operat ions 

Ames Ilesiearch Center 
Electronics  Research Center 
Fl ight :  Research Center 
Goddaird Space F l igh t  Center 
Headqptat't e t  s 
J e t  Propulsion Laboratory 

Langley Research Center 
Lewis Research Center 
Manne c l  Spacecraft  Center 
Marshall. Space F l igh t  Center 
Space Nuclear Propulsion Office 
Wallaps S ta t ion  

*Kenne tly Space Center 

1'ot.al , A0 

Maintenanc,g 

1,474 1,286 31 

*Category B equipment a t  KSC funded by o ther  NASA i n s t a l l a t i o n s .  



FY 1965 Category B (Spec ia l  Purpose Use) Cont'd 

Purchase 

Cons t r u c  t i 5 5  of F a c i l i t i e s  

A m e s  Reseaxch Center  
E lec t ron ic s  Research Center  
F1 igh t Re search  Center  
Goddard Space F l i g h t  Center  
Headquar'ters 
Je t  Propit 1 si i on  Laboratory 

Langley Ileeearch Center 
L e w i s  Research Center  
Manned Spacecxaf t Center  
Marshall. Space F l i g h t  Center  
Space Nuclear Propuls ion Of f i ce  
Wallops Iitiiti.on 

*Kennedy Space Center 

Tota l : ,  CoF 

SUMMARY AI,I,IiPPROPRIATIONS 

Ames Re!ieai:ch Center  
E1ectron:ics Research Center  
F 1 igh t Re search  Center  
Goddard !Space! F l i g h t  Center  
Headyuai:lrers 
Je t  Propuls ion Laboratory 

Langley I%e:3earch Center  
L e w i s  Rt::seisrch Center  
Manned !;pacecraf t Center  
Marsha1:L Space F l i g h t  Center  
Space Niiclear Propuls ion Office 
Wallops :Stat ion 

*Kennedy SpiXE! Center 

Maintenance 

To 1: ,a 1 31,097 - 
*Category I3 equipment a t  KSC funded by o t h e r  NASA i n s t a l l a t i o n s .  

1.5 

, 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analysis  of Automatic Data Processing Equipment 

FY 1966 Category B (Spec ia l  Purpose Use) 

( I n  Thousands of Dollars) 

Purchase Lease Maintenance To ta l  

Research and 1)evelopment 

Ames Research Center  
Elec tronicc; Research Center 
F 1 i g h t Re s e iir c h Cent e r 
Goddard Space F l i g h t  Center  
He a dquar t e r  !; 
Je t  Propu1r;:ion Laboratory 

Langley Reiwaiich Center  
L e w i s  Reseci:cch Center  
Manne d Spa (: e c IC a E t  Cent e r 
Marshall  Sl>iaC'? F l i g h t  Center  
Space Nuclear Propuls ion Of f i ce  
Wallops Stitition 

*Kennedy Spcice Center  

T o t a l ,  R&D 

Adminis t r a t  iw'lperat i ons  

Ames  Research Center  
E lec t ron ic s  Research Center  
F 1 i gh t R e  s e a r  13 h C en t e r 
Goddard Space F l i g h t  Center 
Headquarters 
J e t  Propuls  Lon Laboratory 

Lang 1 e y Re !3lea:rc h Cent e r 
L e w i s  Reseinrcln Center  
Manned Spacfec r a f t  Center 
Marshall  Space F l i g h t  Center  
Space Nuclear Propuls ion Of €ice 
Wallops Stietion 

*Kennedy Space Center 

T o t a l ,  A 0  

15,216 1,131 

--- 676 

1,442 

86 

*Category B equipment a t  KSC funded by o t h e r  NASA i n s t a l l a t i o n s .  

16 



FY 1966 C&.tegory B (Spec ia l  Purpose Use) Cont'd 

To ta l  - Purchase Lease Maintenance 

Constructj.on of  F a c i l i t i e s  

Ames Research Center  
Electra1riic.s Research Center  
F l i g h t  Research Center  
Goddarcl Space F l i g h t  Center  
Headquai- t er s 
J e t  Prcq)ul.sion Laboratory 

Langley Kesearch Center  
Lewis &search Center  
Manned Spiicecraf t Center  
Mar s h a 1. :- li pa. c e F 1 i gh t C e n t e r 
Space Ilucl.ea~r Propuls ion Off ice 
Wal1.0ps S t a t  ion  

*Kennedy Space Center 

--- 
- e -  

- - -  
e - -  - - -  

--- -..- Total., CoF 1,091 1,091 

SUMMAKY PAL AE'PROPRIAT ION$ 

Ames Ke:;earc:h Center 
E lec t ron ic s  Research Center  
F 1 igh t  lieoeitrch Center  
Goddard Space F1 i g h t  Center 
Headquai? t ere; 

J e t  Propu:lsi.on Laboratory 

Lanl;; 1 e y Rtr SE! a r c  h Center 
Lewis  Iksc:arch Center  
Manned I; pacec r a E t  Cent e 1: 
Marsha:lL Space F l i g h t  Center 
Space Nile t ea r  Propuls ion O f f  ice 
WaLLop:; S t a t i o n  

*Kennedy Spac:e Center  

1,250 

1 7  
8,821 

6,733 

- - -  

- - -  

582 
282 

182 
74 - - -  

--e --- 
T o t a l  1,528 16,307 1.807 19,642 

*Category B equipment a t  KSC funded by o t h e r  NASA i n s t a l l a t i o n s .  

I. 7 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Analysis of Automatic Dnta Processing Equipment 

E'Y 1967 Category B (Special Purpose Use) 

( In  Thousands of Dollars) 

Purchase 

Research jazd Development 

Ames Research Center 
E l e c  t ronic  s Re search Center 
F 1 igh t Re *searc h Center 
Goddarld Space F l i g h t  Center 
Headqu,ar t ler s 
Je t Propulsion Labor a t  ory 

Langley Research Center 
L e w i s  Research Center 
Manned Spacecraft  Center 
Marshall Space F l igh t  Center 
Space Nuclear Propulsion Office 
Wallops S t a t i o n  

*Kennedy Space Center 

Tolta.1, R&D 

Administrg.ive Operations 

Ames Rksearch Center 
Elec t ronics  Research Center 
Flight. Research Center 
Goddarci Space F l igh t  Center 
Headquiirters 
Jet Pi:opul s ion  Laboratory 

Langley Research Center 
Lewis  IZesearch Center 
Manned Spacecraft Center 
Marshell Space F l i g h t  Center 
Space Nuclear Propulsion Office 
Wallolps ;Stat ion  

*Kenned:j !;pace Center 

To ta l ,  A0 

Maintenance 

90 

*Category B equipment a t  KSC funded by o the r  NASA i n s t a l l a t i o n s .  

I. 8 



FY 1967 Chtagary B (Special  Purpose Uae) Cont'd 

Purchase b a s e  Maintenance T o t a l  

Cons t r u c  t&i o f  F a c l l  It ies 

A m e s  Reseiarch Center  --- --- 
E1ec:tronics Research Center --- --- 
F l i g h t  , h : ~ e a r c h  Center --- --- 
Goddard Space Flight Center  I I - -  

He a tlquil r t t? r E$ --- --- 
J e t  Propu 1sl.an Laboratory --- --- 

*Kennedy Spac:e Center  --- --- 
Langley Research Center --- -e- 

L e w i s  I&?ssarch Center  --- --- 
Manned 3pacecraf t  Center  --- --- 
Marshal 1 Space F l i g h t  Center  --- --- 
Space l h c  Lear Propuls ion Of f i ce  --- --- --- --- - -  Wallop:; S t a t i o n  

To ta l ,  CoF --- --- --- 
SUMMARY ALL APPROPRIATIONS 

Ames Research Center  
E lec t ron ic s  Research Center 
F l i g h t  Research Center  
Goddard Space F l i g h t  Center  
He adqua r t e r  :3 

J e t Pro pu 1 s :ion Lab0 r a t o r  y 

Langley Research Center  
L e w i s  Research Center  
Manned Spacecraf t  Center  
Marshal l  Space F l i g h t  Center  
Space .Nuclear Propuls ion Off ice 
Wallops S t a t i o n  

*Kennedy Space Center  

219 2,853 

22 
2,734 

2,717 

--- . 

"-- 
I-- 

525 
282 --- 
e-- --- 

Tota l  5,593 1,660 2,249 9,502 

*Category B equipment a t  KSC funded by o t h e r  NASA i n s t a l l a t i o n s .  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
Summary (Categories  A & B) 

6 /30 /64  Purchase 
Lease 
P I  L 

Tota l  

6/30/65 Pu.rdhase 
Lease 
P I  L 

To ta l  

6 / 30/ 66 Pur c'has e 
Lease 
P/ L 

Tota l  

6/30/67 Purc'hase 
Lease 
P I  L 

Tota l  

Larne 

--- 
20 
9 

29 

4 
14 
15 
33 

8 
15 
22 
45 

10 
16 
26 
52 

- 

- 

- 

I_ 

Medium 

6 
22 
2 

30 

27 
24 
5 
56 

52 
31 
6 
89 

58 
25 
5 
88 

- 

- 

- 

- 

Small 

73 
64 

7 
144 

121 
64 
8 

19 3 

252 
54 
9 

315 

284 
49 
8 

341 

.- 

-- 

.- 

.- 

Explanati.on of terminology 

Large refers t o  l a rge  scale computers cos t ing  more than $1,500,1.100, 
Mediurr! $450,000 to $1,500,000, 
Small l e s s  than  $450,000. 

---- Purchase r e f e r s  to equipment t h a t  i s  owned, 
Lease t o  equipment leased  and 
p/L denotes  a combination of components, some owned, some leaseti.  

20 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
Sumnary Category A (General Purpose U s e )  

6/30/614 Purchase 
Lease 
P/L 

T o t a l  

6 / 30/ 65 Purchase 
Lease 
F/L 

Total 

6/30/’66 Purchase 
Lease 
P/ L 

T o t a l  

6/301‘67 Purchase 
Lease 
P/ L 

Tota l  

wz!2 

--- 
20 

7 
27 

4 
14 
13 
31 

7 
15 
17 
39 

9 
16 
21 
46 

- 

- 

- 

pledium - Small 

--- 
21 
2 

23 

2 
22 
3 
27 

3 
28 

3 
34 

3 
21 

2 
26 

- 

- 

- 

- 

Summary Category B (Special  Purpose Use) 

6 /  301 154 Purchase 
Lease 
P/L 

To ta l  

6/30,/65 Purchase 
Lease 
B/ L 

Tota l  

6 / 3 0 / 6 6  Purchase 
Lease 
P/L 

Tota l  

6/30 /67 .  Purchase 
Lease 
P/L 

To ta l  

1 49 
3 
3 
55 

--- 
- 5 

6 

1 55 
4 

5 
6 .  

3 
62 
- 

2 
55 
5 
62 

16 
54 
5 
75 

19 
47 
5 

71 

20 
43 
4 

67 

- 

- 

- 

- 

71 
9 
2 

82 

105 
10 
3 

118 

233 
7 
4 

244 

2 64 
6 
4 

2 74 

- 

- 

- 

- 

.- Tota l  

2 
96 
14 

112 

22 
90 
21 

133 

29 
90 
25 

144 

32 
80 
- 27 
139 

- 

- 

- 

77 
10 
4 

91 

130 
12 

7 
149 

283 
10 
12 

305 

3 20 
10 
12 

342 

- 

I_ 

- 

- 

2 I. 



NATIONAL AERONAUTICS AND SPACE ADHINISTRATION 

End of Year Inventory of Computers 
Category A (General Purpose U s e )  

Large ‘:rota 1 -.- Medium Small 
Amea Research Center 

Moffett -- F i e l d ,  Cal i f ,  

6 / 3 0 / 6 4  Purchase --- 
Lease 
PIL 

T o t a l  

3 --- eo- - 
1 

- 
2 

- 
3 

- 
6 

6 / 3 0 / 6 2  Purchaac 
Lease 
P/L 

Tota 1 

--. 
2 

- 
9 

6 /30 /616 Purchase 
Lease 
P/L 

T o t a l  

--- 
l o  

1 
1 
- 1 

11 
- 

61301617 Purchase --- 
Lease 
P/L 

T o t a l  

13 

13 
--- - 1 

16 
- 

E lec t roa ics  Research Center 
Cambridgh Mass. 

--- Purchase 
Lease 
P/L 

T o t a l  

--- 
--- --e 

Purchase 
Lease 
P/L 

T o t a l  

--- --- 
--I 

6/30/616 --- Purchase 
Lease 
P/L 

T o t a l  

Purchase 
Lease 
P/L 

T o t a l  

1 2 
- 

1 
- 

2 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
Category A (General Purpose Use) 

Tota 1 -- Smal l  - Large Medium 
Flight Research Center 

Edward Ag 3ase Base, C a l i f .  

--- - -e  --- - -e  --- --- 6/30/64 Purchase 
Lease 
P/L 

Total 
2 
2 
- 1 

1 
1 
1 
- 

6/30/6 5 Purchase --- 
Lease 
P/L 

Tota 1 
2 
:2 
- 1 

1 
- 1 

1 
- 

6/30/66 Purchase --- 
Lease 
P/L 

Total 

1 

2 
3 
- 1 

2 
- 

1 6/30/'ti7 Purchase --- 
Lease 
P/L 

Total 
- 

1 1 --- 
Goddard ?pace Flight Center 

Greenbe'Lt, Md e 

6 /30 /64  Purchase --- 
Lease 
I'/L 

Total 

-"- 
3 
4 
7 
- 6 

6 
- 1 

2 
- 

6/30,/65 Purchase 
Lease 
P/L 

Total 

--- 
4 
4 
8 
- 

1 
6 
7 
- 12 

18 
- 2 

3 
- 

6/30/66 Purchase --- 
Lease 
R/ L 

Total 

--- 
6 
4 

10 
- 9 

9 
- 2 

3 
- 15 

22 
- 

6/30/67 Purchase --- 
Lease 
P/L 

Total 

..-- 
4 
4 
8 
- 

-..- 
4 

13 
13 
- 2 

2 
- 19 

2 3  
- 

23 



NATI.0NAL AERONAUTICS AND SPACE ADMINISTRATIa 

End of Year Inventory of Camputers 
Category A (General Purpose Use) 

Total -- Large Medium sma 11 
Goddard S p ~ z  Flight Center 

Institult_ccfor Space Studies 
New Yark. N. Y. -- 
6/30/154 Purchase 

Lease 
P/L 

Total 
1 
2 
- 1 

1 
- 

6/30/'65 Purchase --- 
Lease 
P./L 

Tota 1 
1 
2 
- 1 

1 
- --- 

6/30/66 Purchase --- 
Lease 
P/L 

Total 
1 
1 
- 1 

1 
- 

6/30/67 Purchase --- 
Lease 
P/L 

Tota 1 

--- 
--I --- 

e-- - 1 
1 
- 1 

1 
- 

NASA Headquarters 
Washington. D. C. 

6/30/'(i4 Purchase --- 
Lease 
P/L 

Total 
- 

3 

1 
2 

3 
--- - 

L --- 6/30/65 Purchase --- 
Lease 
P/L 

Total 
- 

1 

1 
2 

3 
--- - 

6 / 30 , h 6  Purchase --- 
Lease 
P/L 

Total 1 

1 
1 

1 --- --- 6/30/67 Purchase 
Lease 1 
P/L 

Total 
- 

2 
- 

1 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
Category A (General Purpose Use) 

Large Tota L 

1 
8 --- 

Jet Propl-sion Laboratory 
Pasadena, Calif --- 

6/30/64 Purchase ---- 
Lease 
P/L 

Tota 1 9 

1 
7 
3 

11 

1 
11 
3 

15 

3 
9 
3 

15 

- 

- 

- 

---- 6/30/65 Purchase 
Lease 
P/L 

Total 
3 
3 
- 

6/30/66 Purchase ---- 
Lease 
P/L 

Tota 1 

6/3C1/617 Purchase ---- 
Lease 
P/L 

Tota 1 

-0- 

1 
3 
4 
- 

Kennedy-amce Center, NASA -- Kenneclx Space Center, Fla. 

6/30/64 Purchase ---- 
h a s @  
P/L 

Total 

6 / X I /  6 5 Purchase ---- 
Lease 
P/L 

Total 

1 

2 
7 

6/ 30/ 456 Purchase ---- 
Lease 
P1 L 

Total 

1 L 
2 

3 
--- - 

5 --- 
-e- - 

1 
--- e-- - 

9 5 

6/:313 /167 Purchase ---- 
Lease 
P/L 

Total 

1 
-..I- 

2 
2 

3 
6 

9 
--- - 

2 .Ii 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
Category A (General Purpose Use) 

Tota 1 Small Large Medium 
Langley EkEst!arch Center 

Hamptori ,, \/a. 

6/30/64 Purchase 
-e- 

Lease 
P/L 

Total 

5 1 
- 

5 
- 

1 
- 

1 

2 
1 

3 
--- - 

2 
4 

6 / 30r’Cj 5 Purchase --- 
Lease 
P/L 

Total 
- 

6 
- 

1 

2 
1 

3 
--- - 

3 
4 

7 
--- - 

6/30!156 Purchase --- 
Lease 
P/L 

Total  

1 
2 

- 
1 3 

4 6/30!867 I?urchase --- 
Cease 
P/L 

Total  

2 

- 
2 

Lewis Research Center 
C leve land, Ohio 

6/30/64 Purchase --- 
Lease 
P/L 

Total 

4 
- 

1 

5 
1 

7 
1 

8 
--- - 

1 --- 
--e 

6/30/65 Purchase --- 
Lease 
P/L 

Total 
- 

1 1 

5 6/30/66 ‘Purchase --- 
Lease 
P i L  

Total 
- 

1 

3 6 6/30/67 Purchase ---. 
Lease 
P/L 

Tota 1 

2 --- 
--e - 
2 1 

26 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
Category A (General- Purpose Use) 

Manned Qacecraf t  Center  - --- Houston, Texas 

6/30/64 Purchase ---- 
Lease 
P/L 

Tota 1 

6/30/65 Purchase .---- 
Lease 
P/L 

Tota 1 

6/30/66 Purchase ---- 
Lease 
PIL 

Tota 1 

6/30/67 Purchase ---- 
Lease 
P/L 

Tota  1 1 14 

M a r s h a l l s p a c e  F l i g h t  Center 
Huns tv i l l e ,  Alabama --- 

6/30/64 Purchase ---- 
Lease 
P/L 

T o t a l  

2 7  3 
- 

27 

6/3,0/ 65 Purcha se ---- 
Lease 
P/L 

Tota 1 

7 
24  

31 
--- - 

7 
30 

2 
3 
- 2 

39 
- 

6/30/66 Purchase ----. 
Lease 
P/ L 

T o t a l  

9 
11 

20 
..-- - 

9 
18 
2 

29 
- 2 

3 
- - 

6 

6130167 Purchase ---- 
Lease 
P/L 

T o t a l  

9 
10 

9 
20 

2 
5 
- 2 

31 
- - 

19 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
Category A (General Purpose Use) 

Large Medium Small Total  
Bar s h a l l  1 . g ~  e F 1 inh t Cent: er  

Michoud&; semb Iv  Fac i li t . y  
New Orl.eans, La. 

Purchase 
Lease 
I’/L ’ 

Tota l  

1 
5 

1 
12 

6 / 301’64 

6 / 301’(i5 

6 I‘ 301 66 

6 / 3 O / 6  7 

5 

Pur ch a s e 
Lease 
€’/ L 

Tota l  

1 
5 --- 

1 
12 

2 5 6 

1 
6 --- 

1 
16 --- 

Pur c h a s e 
Lease 
1’/ L 

Tota l  2 8 7 17 

1 
5 --- 

1 
1.2 --- 

I?ur c h a s e 
Lease 
I?/ L 

Tota l  

3 
- 

3 4 6 13 

Space Nul: lear Propuls ion O f f  i c e  
J a c k a s i i F l a t s ,  Nevada 

61 301 64 

6 / 3 0 / 6 5  

6130166 

6130167, 

Purchase 
Lease 
I?/ L 

To ta l  

Purchase 
:Lease 
$1 L 

Tota l  

1 

1 

Purchase 
:Leas e 
:e/ L 

To ta l  1 --- 
Purchase 
Lease 
PI L 

Tota l  

--- 
1 

-”- 

- -e  

1 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
Category A (General Purpose Use) 

Wa 1 lops S t ai: ion 
Wallops I::;lancl, Va. 

6/30/64 I?urchase 
Leas e 
I? / I, 

Tota l  

6 /  30/ 6fi I?ur'chase 
Lease 
I?/ I, 

Tota l  

6 / 3 0 / 6 6  I?urchas e 
:Lease 
:?/ I, 

Tota l  

6 /  3 0 /  67 !?urchase 
:Lease 
:?/ I, 

Total 

1 
1 
- 

1 
1 
- 

--- 
I. 
1. 

-- 

1 
2 
- 

1 
1 
- 



NATIONAL PERONAUTICS AND SPACE ADMINISTRATION 

End of  Year Inventory of Computers 
Category B ( S p e c i a l  Purpose Use) 

b e s  Eksearch Center 
bJoffett F i e ld ,  C a l i f . _  

Purchase 
Lease 
PI L 

Tota l  

3 

..-- 
3 

- 
3 

Purchase 
Lease 
P/L 

Tota l  
. -- 

6 6 

Purchase 
Lease 
P/ L 

Tota l  8 8 

8 Pur chase 
Lease 
P I L  

To ta l  
- 
8 

-. 
El 

---- Elec t ron ic s  Research Center 
a b r i d g e .  Mass. 

Purchase 
Lease 
P/L 

Tota l  --- 
Purchase 
Lease 
PI  L 

Tota l  --- 
Pur ch a s e 
Lease 
P I  2, 

Tota l  

--- 
e- -  --- --- 

Pur chas e 
Lease 
P/ L 

Tota l  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
Category B (Spec ia l  Purpose Use) 

Larne Medium 
F l iPh t  I g i e a r c h  Center --- Edwards A i r  Force, C a l E  

Tota l  - S m a l l  - 

Purchase 
Lease 
P IL  

Tota l  

Purchase 
Lease 
P I L  

To ta l  

Pur chas e 
Lease 
P IL  

Tota l  

Purchase 
Lease 
P I  L 

Tota l  

Goddar d S p a c e  F 1 iPh t Center 
7 - L  Greenbel t ,  Md. 

13 
6 
2 

21  
- 

13 
6 

Purchase 
Lease 
PI  L 

Tota l  
2 

2 1  
- 

1 7  
5 

17 
5 
4 

26 
- 

Purchase 
Lease 
P I  L 

Tota l  
1 
1 
- 3 

25 
- 

25 
5 
4 

34 
- 

31 
5 
5 

41 
- 

Purchase 
Lease 
P IL  

Tota l  
1 
7 
- 

26 
4 

32 
4 
5 

41 
- 

Purchase 
Lease 
P I  L 

To ta l  
1 
7 
- 4 

34 
- 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
Category B (Spec ia l  Purpose Use) 

Large Medium - Small 
Goddard Spa.ce F l i g h t  Center 

Tracking S t a t i o n s  

- Tota l  

23 
3 --- 

61 3C1/'641 

6/30/'6fi 

6 I 30,' 6(1 

6 I 3 0  f 6'1 

Purchase 
Lease 
PI L 

To ta l  26 

27 
3 --- 

Pur chas e 
Lease 
P I  L 

To ta l  

Purchase 
Lease 
PI L 

To ta l  

Purchase 
Lease 
PI L 

T o t a l  

Goddard-&ace F l i g h t  Center 
Other Location 

10 --- --- 
Purchase 
Lease 
PI L 

To ta l  l o  
11 11 --- 

-e-  - 
11 

Purchase 
Lease 
PI L 

To ta l  
- 
11 

10 Purchase 
Lease 
PIL 

Tota l  LO --- 
l o  --- --- 

Purchase 
Lease 
P I  L 

To ta l  
- 

10 
13 i! 





NATIONAL AERONAUTICS AND SPACE ADMINIS'FPITI@I 

End of Year Inventory of Canputerr 
Category B (Special  Purpose Use) 

Large Medium u. - Tota l  

Kennedy Space Center,  NASA 
Kennedy Space Center,  F L  

Purchase 
Leas e 
F/ L 

Tota l  

Pur ch a s  e 
Leas e 
P IL  

To ta l  
- 

2 

Purchase 
Lease 
PI  L 

To ta l  
- 

14 

26 Purchase 
Lease 
PI L 

Tota l  
- 

26 

m n l e v  Iteriearch Center 
-ton, Va. 

Purchase 
Lease 
PI  L 

Tota l  

Purchase 
Lease 
PI L 

Tota l  

Purchase 
Lease 
PI L 

Tota l  

Purchase 
Lease 
F/ L 

To ta l  
- 

3 3 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
Category B (Spec ia l  Purpose Us@) 

Lewis  Research Center 
Cleveland, Ohio 

6 / 3 0 1 64 Pur ch as e 
Leas e 
P,/ L 

To ta l  

6 / 3 0 / 6 5  Purchase 
Lease 
P/ L 

Tota l  

6 / 3 0 / 6 6  Purchase 
Lease 
P1 L 

Tota l  

6 /  30/ e17 Purchase 
Lease 
P/L 

To ta l  

planned S p y g x r a f  t Center 
Rous ton ,  Texas 

Purchase 
Lease 
P/ L 

Tota l  

Purchase 
Lease 
P/L 

To ta l  

Purchase 
Lease 
P/L 

To ta l  

Purchase 
Lease 
P/ L 

To ta l  

* 1 - CCC 3200 l oca t ed  a t  White Sands Test F a c i l i t y ,  New Mexico. 

8 

2 
10 

--- 
- 

32 
3 
3 

38 
- 

6 3  
5 

7 
75 

69 
5 
7 

81 
- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

End of Year Inventory of Computers 
Category B (Spec ia l  Purpose Use) 

Total Sma 11 Larne Medium - 
UrshaIL Space F l igh t  Center 

Hunt t 8 - d  :L 1 e ,  A l ab  m a  

6J.OJa Purchase 
Lease 
P/L 

Tota l  3 

6/.30/152 Purchase 
Leas e 
P/ L 

Tota l  

u 3 0 / 6 6  Purchase 
Lease 
P I  L 

Tota l  

6&0/67 Purchase 
Lease 
PI  L 

Tota l  

2 3 
1 --- 5 

1 

6 
--- - - 

3 
- 

3 

m r s h a l l  Space F l inh t  Center 
pichoud Assembly F a c i l i t y  
flew Orleans,  La. 

1 
1 --- 

u 3 0 1 6 4  Purchase 
Lease 
P IL  

Tota l  

1 
- 

1 2 

1 
1 

2 
--- - 

6l1101165. Purchase 
Lease 
PI  L 

Tota l  

1 - 
1 

6/’30j‘66 Purchase 
Lease 
P i  L 

Tota l  

1 6J304’67’ Purchase 
Lease 
P/L 

Tota l  
- 

1 1 



NATIONAL A 1J IlONA U T .,I C S AND SPACE ADMI d I S Tr24 TI Oh 

End o f  Year Inventory  of Computers 
Cate:clry B (Spec ia l  Purpose Use) 

-- Small To ta l  Lame Medium 
Space Nuclear P r o p u l s i o n  Off ice  
_I---- Jackas:; l?lats, Nevada 

Purchase 
Lease 
P / L  

To ta l  --- 
Purchase 
Lease 
P I  L 

Tota l  

Purchase 
Lease 
PI L 

To ta l  

--- 

Purchase 
Leas e 
P I  L 

To ta l  

Wallops S t , s t ion  
Wa:Llops I s l and ,  Va. 

1 --- Purchase 
Lease 
P/L 

To ta l  

1 --- 
e-- 

Purchase 
Lease 
P I  L 

To ta l  

--- -e- 

1 1 

Pur chase 
Lease 
P I  L 

To ta l  1 1 

Fur chas e 
Lease 
PI L 

Tota l  1 1 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
AMES RESEARCH CENTER 

SUMMARY OF REQUIREMENTS 

FY 1965 FY 1966 FY 1967 

Computer Cost ( I n  thousands of d o l l a r s ) :  

Purlchase,.. . . . . . . . . . . . . . .  ............... 49 6 1,409 2 580 
Lease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,911 1,836 2 24p9 

2219 Mainteaance............................ 3 
5 058 
-- 136 - 

h 2 410 3,381 h Tota l  

Number-of Personnel:  

C i v i l  Serv ice  
Cont rac t ing  Firm 

Cont rac tor  I d e n t i f i c a t i o n  

N a m e  of Firm ---- 
Computer Se rv ices  Corp. 
Mass'ey Temp. Se rv ices  
M,ass,ey Temp. Se rv ices  
Ei4 I 
Hone ywe 11 
I .RM 

65 65 61 5 
27 40 51 

Serv ice  Performed 

Programming 
Key Punching 
Data Process ing  
Maintenance 
Maintenance 
Maintenance 

NARRATIVE EXPLANATION 

FY 1965 

ADP requirements a t  Ames inc lude  wind tunnel  d a t a  r educ t ion  and a n a l y s i s ,  
and s t u d i e s  i n  areas of f l i g h t  s imula t ion ,  t h e o r e t i c a l  aerodynamics and 
Supersonic Transport .  Computer work load  requirements show a s t eady  growth 
wi th  iincreased r e sea rch  engineer ing  and management support  p a r t i c u l a r l y  f o r  
p r o j e c t s  'Pioneer and B i o s a t e l l i t e .  The l a r g e  scale 7094 direct  coupled 
computer system i s  used f o r  implementing mathematical models r e p r e s e n t i n g  
s p e c i f i c  problem areas of i n v e s t i g a t i o n s .  Wind tunnel  d a t a  r educ t ion  and 
a n a l y s i s  r equ i r e s  f u l l  time u t i l i z a t i o n  of t h e  H 800J200 system. 
i s t r a t ive  support  a c t i v i t i e s  u t i l i z e s  the  1401 system on a share b a s i s  writh 
the  U . S .  Naval A i r  S t a t i o n .  
s h i f t  b a s i s ,  Monday through Fr iday .  

Admin- 

Present  equipment was being u t i l i z e d  on a 2 %  

3 €1 



FY 1966 

Wind tunnel  programs r e f l e c t  a 15 t o  20 percent  i nc rease  i n  d a t a  r educ t ion  
and ana lys i s ,  work load. P.dditiona1 i n c r e a s e s  i n  d a t a  r educ t ion  work load 
w i l l  r e s u l t  from Biomedical experiments and from the  Pioneer p r o j e c t  as i t  
progresses  i n t o  f l i g h t  phases.  Increased  requirements f o r  s c i e n t i f i c  and 
engineer ing  da ta  process ing  r e s u l t  from expanded r e sea rch  p r o j e c t s ,  i n -  
c luding  human performance, p l a n e t a r y  atmospheres and mission a n a l y s i s .  

The 7094 ICS w a s  conver ted  from lease t o  purchase and four  h igh  speed remote 
computing s t a t i o n s  have been i n s t a l l e d  i n  s t r a t e g i c  l o c a t i o n s  throughout the  
c e n t e r .  7'hi.s a c t i o n  provides  c a p a b i l i t y  f o r  d i r e c t  use of t h e  central  com- 
puter  complex by s c i e n t i s t . s ,  and inc rease  t h e i r  e f f i c i e n c y  i n  r e sea rch  
a c t i v i t y .  
Fr iday .  

E:quipment was u t i l i z e d  on a 3 s h i f t  b a s i s ,  Monday through 

FY 1967 

Data r'educ:ti.on~ work load  w i l l  cont inue  t o  inc rease  dur ing  f l i g h t  phases of 
p r o j e c t s  Pioneer and B i o s a t e l l i t e .  Data r educ t ion  work load from c u r r e n t  
wind t.unnt!l p r o j e c t s  w i l l  show some inc rease  and tend t.o s t a b i l i z e  at a 
f a i r l y  constanlt l e v e l .  Addi t iona l  requirements f o r  s c i e n t i f i c  ancl engine- 
erinp, ADP work: inc lude  t r a j e c t o r y  computations,  support: f o r  space f l i g h t  
s imula t ion  iand inc reased  mission a n a l y s i s  demands. 
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NAT1:ONAL AERONAUTICS AND SPACE ADMINISTRATION 
ELECTRONICS RESEARCH CENTER - SUMMARY OF REQUIREMENTS 

FY 1965 FY 1966 FY 1967 

Computer COS;: !(In thousands of d o l l a r s )  : 

--- --- --- Purchase. ............................... 
Lease. . . .  ............................... --- 27 543 
Ma i n  t E! naric: e 

T o t a l . ,  
--- --- - --- ............................. - 

7 - - 
543 - ............................... 27 --- 

Number of Pc?;:sonnel: 

C i v i  1. Se i:.ri (:e 
Cont rac tmg  Firm 

2 8 18 - -- 11 36 

Cont rac tor  :[dentif  i c a t i o n  

Name  of I? irrn Serv ice  Ye r f o rme d 
-I---- 

Wo1.fe U D ,  1:nc. 
Computer App l i ca t ions ,  :Cnc. 
Researc:h Cal .culat ions,  I n c .  

Numerical Analysis  
Programming 
Programming 

- NARRATIVE EXPLANATION 

FY 1965 ---- 
The major el! Eort during FY 1965 was devoted t o  determining ERC computing 
requirement :i . 

FY 1966 

ADP appl.i.ca!::ions a t  ERC a r e  p re sen t ly  concentrared i n  two areas : 
computation:; and admin i s t r a t ive  data processing.  In  both of  these  a r e a s  
the re  wil.1 c!:ti:;t s i g n i f i c a n t  requirements f o r  da t a  a c q u i s i t i o n ,  and i n f o r -  
mation st:orage and r e t r i e v a l .  Large s c a l e  da t a  reduct ion  t a s k s  a r e  now 
beginning; t o  m a t e r i a l i z e  as a r e s u l t  of the  bui ld-up of d a t a  a c q u i s i t i o n  
instal1at: ion:;  wi th in  the  indi.vidua1 l a b o r a t o r i e s .  In  the area of  s c i en -  
t i f i c  appliciat:ions, for ty- two d i f f e r e n t  mathematical  programs are now 
being generalsetl. 
power s p e c t r a  iansllysis of o p t i c s  da t a  t o  long-term complex s t u d i e s  i n  
guidance and cont:rol. 
s i z e  a r e  CUI: cent1.y i n  the  debugging and checkout s t ages .  

s c i e n t i f i c  

They vary i n  s i z e  and complexity from au to -co r re l a t ion /  

Ten admin i s t r a t ive  d a t a  programs of medium t o  l a rge  



FY 1967 

A first-phase modular computer configuration capable of solving largc-scale 
administrative/scientific problems is planned for acquisition and partial 
implementation in FY 1967. 
with about 35 consoles for remote on-line operations. 

Basically the system will be a digital machine 
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NATIONAL AERONAUT I C s  AND SPACE ADMINISTRATION 
FLIGHT RESEARCH CENTER 
&tJMMAKY OF REQUIREMENTS 

FY 1965 FY 1966 FY 1967. 

Computer c:o:st ( I n  thousands of d o l l a r s )  : 

--- --- P~~:chi i se .  .............................. 9 51 
Lease.. ................................. 1&1 7 8  ........................... 41 45 42 Maintci,aaacc!. 

7co t 11 1. ................................ 1,174 41 123 

- - -  
-- - - 
-I - 

Number of Personnel : 

C i v i l  Se~cvice 
Contrcict :in& F i r m  

Con t x'ac t ccr [dent  i f i c a  t ion 

Nan= o.E Y i r m  
u--- 

c: E 

19 19 19 
5 5 6 

Serv ice  Performed 

Keypunching 
Data Processing 
Operat ions (FY 67 only)  
Maintenance 
Maintenance 
Maintensnce 

NARRATIVE EXPLANATION 

FY 1965 

ADP requisenients a r e  p r i m a r i l y  d a t a  reduct ion ,  d a t a  a n a l y s i s ,  and f l i g h t  
performance s t u d i e s ,  us ing  t h e  IBM 704/GE 225 computer system, Data re-  
ductioln x e s u l t s  from a e r o n a u t i c s  p r o j e c t s  such as X-15 and B-70. Scien- 
t i f i c  woxk inc ludes  f l i g h t  planning and genera l  t h e o r e t i c a l  s t u d i e s ,  
and finacciztl  management a p p l i c a t i o n s .  Act ion was t aken  t h i s  year  t o  
r e p l a c e  t h e  IBM 704/GE 225 system with an  IBM 360/40 computer systlem. 
Categotry f l  equipment i s  used f o r  te lemet ry  data a c q u i s i t i o n ,  r e a l  t i m e  
range d a t a  processing and d i s p l a y ,  and hybr id  s imula t ion .  

42 



FY 1966 

During tkte year the new IBM 360/40 will be utilized for the same purposes 
as stated above for the IBM 704/GE 225 system with biomedical dat,a re- 
duction a.nd analysis added. 
time usage of the GE 225 for real time range data processing and Idisplay. 
In addition, the SEL 810 will be utilized as an integral part of lrhe 
high temperature loads calibration data acquisition facility. The IBM 
704 will be disposed of through normal excess procedures. 

Category B equipment will include the full 

FY 1967 

Data reduction requirements continue to increase as a result of projects 
such as X-15, B-70, Supersonic Transport and hypersonic research. Im- 
proved data acquisition equipment (digital pulse code modulation) is 
expected to increase the flight data reduction workload by 50% to 10(3%, 
effective during FY 1967 and FY 1968. High-Temperature Loads Cali- 
bration Facility is expected to be fully operational by FY 1967, provid ing ,  
additional data reduction and analysis requirements. Feasibility studies 
are being made for a processor/controller to link the IBM 360/40 KO the 
simulation facility with the capability for other real time applications 
in addition t'o the FY 1966 usages. 

ct3 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
GODWRD SPACE FLIGHT CENTER 

SUMMARY OF REQUIREMENTS 

FY 1965 FY 1966 

Computer C~CY (In thousands of dollars): 
Purchase............................... 51,209 7,348 
Lease.................................. 5,121 5 , 650 
Maintemnce.......... .................. 1.565 1.393 
Total.. .............................. 57.895 14.391 

Number of i’sonnel: 

Civil Service 
Contrac t.ing Firm 

Contrac tor -Zlent i f ica t ion  

Name of FFrq 

An a 1 y I: ic: a 1 Mechanic s 

Bunker Ram0 Corporation 
Control Data Corporation 
Datame ti: ic: s Incorporated 
C ompu 1; er Ap p 1 ic a t i ons 
Compu~~er Control 
Dyna I. ec 1: ron 
I)atal::co :L Corporation 
General ELectric 
I H M  

Merle Thomas 
!:e 1 tax Lndus t r ie s 

IT 1967 

1,548 

2.073 
7,100 

381 449 449 
57 2 7 54 836 

Service Performed 

Integrated Mission Analysis 

Programming Services 
Data Processing System 
Programming 
Operations and Programming 
Maintenance Operation 
Data Processing Services 
Programming Services 
Operations and Programming 
Programming and Systems 
Operation 

Programming Support 
Data Reduction 

Program 

NARRATIVE EXPLANATION 

FY 1965 

In the performance of its scientific and operational mission, GSFC has 
a vital need for computer support. FY 1965 funds were used for the1 pur- 
chase o f  both installed and future computing equipment. Purchase of 
installed equipment, which for FY 1965 consisted largely of the mai,.n 
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frames of tfirae IBM 7094's and one Univac 1107 computer, enabled GSFC t o  
reduce i t s  I-ease c o s t s  by 5.8 m i l l i o n  d o l l a r s  during FY 1965, inc luding  
the  benefit: o!? p r i o r  year purchases  as w e l l .  A s  t h e  work load grew t o  
s a t u r a t e  t h e  Large-scale computing f a c i l i t i e s ,  s t u d i e s  of needs f o r  the  
next  f i v e  years  were made and these  l e d  t o  the  p lan  f o r  f u t u r e  i n s t a l -  
l a t i o n  of t he  next  genera t ion  computers (super-speed system). The 
purchase oE t he  main frames of  t h i s  new equipment ( e i g h t  IBM 360 coni- 
pu te r s )  w a s  accomplished i n  FY 1965. It i s  planned t o  phase- in  the  IBM 
360 equipment over the  next  t h r e e  f i s c a l  yea r s  t o  r ep lace  a l l  of thci 
IBM 7094's a t  GSFC. The main frame of one Univac 1108 w a s  purchasetl f o r  
f u t u r e  replacement of a l ea sed  Univac 1107 used f o r  t e l eme t ry  d a t a  pro- 
cess ing .  Addit ional  purchases of  small computers f o r  t r ack ing  s t a t x o n  
and similar purposes were a l s o  made, the l a r g e s t  of which w a s  f o r  Univac 
642-B computers f o r  Apollo support  i n  t he  Manned Space F l i g h t  Network. 
Many o f  the small computers are i n t e g r a l  p a r t s  of ope ra t iona l  systerns, 
f o r  example, t h e  Univac 1218 computers i n s t a l l e d  i n  the  Manned Space 
F l i g h t  Network f o r  support  of Gemini ope ra t ions .  

FY 1966 

The requirements f o r  increased  l a r g e - s c a l e  computing f a c i l i t i e s  are being 
m e t  by the i r i s t a l l a t i o n  of an  IBM 360/75 and 360/65 t h i s  f i s c a l  year, 
which are planned t o  r ep lace  one l eased  IBM 1410 and one l eased  IBM 7094 
and i t s  pe r iphe ra l  IBM 1401 computer. Inc reases  i n  t h e  te lemet ry  d a t a  
reduct ion  irequi.rements a r e  t o  be provided f o r  by the  i n s t a l l a t i o n  of t he  
UNIVAC 1108 and of t he  Phase I1 S a t e l l i t e  Telemetry Automatic Reduction 
Systems (STARS) ,  each of which incorpora te  a medium scale CDC 3200 com- 
pu te r .  

Addi t iona l  pe r iphe ra l  equipment and a number of small computers a r a  re- 
qui red  a t  the Manned F l i g h t  Tracking l o c a t i o n s  as p a r t  of t he  o v e r a l l  
implementation of t h i s  network f o r  t h e  Manned F l i g h t  programs. Addi- 
t i o n a l  pe r iphe ra l  equipment and small computers a r e  a l s o  r equ i r ed  j n  
support  of NASA s c i e n t i f i c  s a t e l l i t e  programs f o r  ground s t a t i o n  support  
and c o n t r o l  c e n t e r  a p p l i c a t i o n s .  

C i v i l  Serv ice  personnel f o r  the  year  are shown as p ro jec t ed  c e i l i n g .  
Cont rac t  personnel a r e  increased  due t o  a d d i t i o n a l  ope ra t iona l  r equ i r e -  
ments t o  meet Goddard's mission and inc ludes  75 man years  of IBM el i for t  
provided i n  support  of the  new system 360 f a c i l i t y .  

FY 1967 

Increased computing c a p a b i l i t y  i s  r equ i r ed  due t o  the  normal growtln 
a s soc ia t ed  wi th  new p r o j e c t s ,  t he  f r u i t i o n  of  major long-term projlects 
such as the  oblservatory s a t e l l i t e s ,  t he  r e sea rch  e f f o r t s  lead ing  t o  
whole new cl.asses of problems, and  t h e  need t o  extend e x i s t i n g  s t u d i e s  



t o  new l e v e l s  o f  complexity ( t a k i n g  a d d i t i o n a l  dimensions,  and processes  
i n t o  account) .  As i n  previous yea r s ,  computers w i l l  be used f o r  o r b i t  
computations,  t e lemet ry  d a t a  process ing ,  real-time support  f o r  manned 
spacec ra f t  design,  i n t e g r a t i o n  and tes t ,  f l i g h t  and o t h e r  t r ack ing  
ope ra t ions ,  s p a c e c r a f t  ope ra t ions  and experiment c o n t r o l ,  s c i e n t i f i c  and 
a p p l i c a t i o n s  d a t a  a n a l y s i s ,  and t h e o r e t i c a l  s t u d i e s  i n  t h e  space sc iences .  

Additiona.1. implementation of the  super-speed computer p l a n  w i l l  occur  
i n  FY 1967 when an IBM 360/91 and two IBM 360/65 computers (purchased 
main framr!s)I w i l l  be i n s t a l l e d  a t  GSFC. As a r e s u l t ,  two IBM 7094's 
(purchased main frames) w i l l  be  phased ou t  during t h i s  f i s c a l  year. 
Additions!, ].ease funds are r equ i r ed  because of overlapping ope ra t ion  of 
present  1:BM 7094 systems and t h e i r  IBM 360 replacements during the per iod  
of t r a n s i t i o n  so t h a t  on-going NASA opera t iona l  programs can be adequately 
supported.  (Note: The two super-speed computers, IBM 360/95  and the  re- 
maining 3B0/65,, w i l l  be i n s t a l l e d  i n  FY 1968.) 

Fur the r  :ilnc-rease i n  te lemet ry  d a t a  r educ t ion  requirements  w i l l  be m e t  by 
the  replixement of the  Univac 1107 (purchased main frame) wi th  the more 
capable  1108 (main frame t o  be purchased with FY 1967 funds) ,  Addi t iona l  
pe r iphe ra l  equipment w i l l  be r equ i r ed  t o  supplement t h e  computers used 
for s t a t i o n  ground suppor t ,  s p a c e c r a f t  i n t e g r a t i o n ,  and c o n t r o l  c e n t e r  
app 1 ica t  ion.  

C i v i l  Serv ice  personnel  f o r  the  year  are shown as p ro jec t ed  c e i l i n g .  
Cont rac t  personnel are increased  due t o  cont inuing  support  of the  i m -  
p lementat ion of t h e  system 360 p lus  inc reased  e f f o r t  f o r  t h e  manned 
space program. 

46 



NATIONAL AERONAUTICS A N D  SPACE AUMINISTRATION 
HEADQUARTERS 

SUMMARY OF REQUIREMENTS 

FY 1965 FY 1966 FY 1967 

Computer(:o:,t (In thousands of dollars): 

--- --- Purchilse.., ............................. 675 
Lease......................,........... 3 64 98 89 

24 Ma i n t en an c e ............................ 
113 
- 24 

122 
- 12 - - T O t R l . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l_.oSl - 

Number oE P'ersonnel: 

Civil Service 
Contracting Firm 

ContractgtIdentification 

Name of Firm ---- 
Bunk.er -Ram~ 

Documentation, Inc. 

IBM 
Bel 1.com 

13 12 12 
44 71 77 

Service Performed 

Systems analysis and program- 
ming (position management 
system) 

Systems analysis, programming 
and computer operation (IBM 
1410 - NASA-owned during 
FY 1966IFY 1967). 

Maintenance and Repair 
Programming and operation 

NARRATIVE EXPLANAT ION 

FY 1965 

Administ2g:ive Operat ions 
During this; year NASA Headquarters installed an IBM 1401 with a 16,000-bit - 
memory for exclusive use in administrative operations application. 
following general areas were covered: 
Reportirilg System; 2) Financial Status of Programs Reporting System; 3) 
Headqual:~:ei:s Accounting; 4) Payroll, and 5) Personnel and Security. 

The 
1) Status of Contracts and Grants 

ResponsL1,i:Lit:y for management of ADP administrative operations at Head- 
quarter:; WiPS consolidated in the Management Information Systems frivision. 
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S c i e n t i f i c  sg&EnRlneerinq 
This  computer i n s t a l l a t i o n  performs gene ra l  s c i e n t i f i c  c a l c u l a t i o n s  t o  sup- 
p o r t  t he  marineti space f l i g h t  program, 
and check-oul: were conducted t o  prepare t h e  equipment f o r  Gemini engineer ing  
a n a l y s i s  t h a t  would be encountered during a c t u a l  f l i g h t  opera t ions .  
l i n e  p r i n t e r  wifs added t o  meet t h e  inc reas ing  work load.  

During t h i s  year  ex tens ive  p rograming  

An on- 

FY 1966 

Admin i s t ra  t :ive Opera t ions  
During t .his  year  NASA Headquarters  purchased and i n s t a l l e d  an  IBM 1410 
system, whic:h IEormerly had -been loca ted  a t  NASA's Manned Spacecraf t  
Center .  The misjcbr components of t h e  former IBM 1401 system above were 
t ransfer i red :o t h e  Off ice of Economic Opportuni ty  under the  GSA d i sposa l  
s e r v i c e  prol; rain. The increased  capac i ty  of t h e  IBM 1410 i n s t a l l a t i o n  
has  g r e a t l y  Iexlpanded the a b i l i t y  t o  provide t imely and c u r r e n t  d a t a  
needed f o r  management dec i s ion  making; e .g., procurement r e p o r t s  are now 
completed wi th in  one month fol lowing t h e  end of t he  r e p o r t i n g  pe r iod ,  
whereas formerly t h e r e  had been de lays  of up t o  two and one-half  months 
a f t e r  t h e  c u t - o f €  da te .  
d i t i o n a l  ADP s e r v i c e s  t o  s a t i s f y  peak work loads  has  been reduced to  
some e x t e n t .  

I n  a d d i t i o n ,  t h e  p r o b a b i l i t y  of  r e q u i r i n g  ad- 

S c i e n t i f i c  2nd Engineer ing 
During t h i s  year  the  most s i g n i f i c a n t  accomplishment has  been t o  use the  
computer i n  mission planning f o r  GT-3 i n  connect ion wi th  which t h e  pre-  
r e t r o  maneuver w a s  analyzed by the  equipment be fo re  inco rpora t ion  inr:o 
the  f i n a l  mission o p e r a t i o n s  plan.  Current  a n a l y s i s  is  r e l a t e d  t o  
c a l c u l a t i o n  of Gemini ve r sus  LEM rendezvous modes i n  o r d e r  to simulalk 
an opera t ior ,a l  environment wi th  the  Gemini s p a c e c r a f t  t h a t  c l o s e l y  
approximates t h e  Apollo Lunar rendezvous requirements.  

FY 1967 

Adminis t ra t ive  Operat ions 
During t h i s  year  a comprehensive r e a p p r a i s a l  o f  ope ra t ing  systems w i l l  be 
i n i t i a t e d  w i t h  t h e  o b j e c t i v e  of opt imizing machine u t i l i z a t i o n  t o  acqui re  
a d d i t i o n a l  c:apacity s u f f i c i e n t  t o  absorb t h e  expected increase i n  thie 
work load.  
however, ncme is planned f o r  procurement a t  t h i s  t i m e .  

This  s tudy  could i n d i c a t e  the  need f o r  a d d i t i o n a l  equipmlent; 

S c i e n t i f i c  imd Ehgineer ing 
During th i s ,  year cons ide ra t ion  w i l l  be given t o  replacement of t h e  present  
ins ta l la i t icm wi th  equipment t h a t  can be opera ted  a t  lower c o s t  and which 
w i l l  have t h e  g r e a t e r  c a p a c i t y  needed t o  handle  t h e  computational r equ i r e -  
ments of the  manned space f l . igh t  t echn ica l  s t a f f .  Th i s  would a l s o  permit 
l a r g e r  part.:.cipation by o t h e r  Headquarters o f f i c e s  i n  such areas as PERT 
and funcling a n a l y s i s ,  space medicine and Apollo launch veh ic l e  d a t a  re- 
duc t ion  anti Rpol l o  mission planning. Over 5,000 sepa ra t e  computer runs  
are expected to be performed during the  year .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
J E T  PROPULSION LABORATORY 
SUMMARY OF REQUIREMENTS 

FY 1965 FY 1966 FY 19b7 

Computer Cost ( I n  thousands of d o l l a r s ) :  

Purchase ............................... 20,951 6,503 3 ,0;:!7 
Lease .................................. 3,251 4,011 5 ,878 

61.1 
9 51.6 A= 

-I- 

Maintenance.... ......................... 220 565 
Tota l  ................................ 11,079 

Number of Personnel: 

J P L  Employeles 
Contracting F i r m  

23 7 287 3 11.4 
167 2 24 3 11.4 

Contractor I d e n s f  i c a t i o n  

Name of Fir12 Service Performed 

S c i e n t i f i c  Data Systems 
RCA 
IBM 

Consultants ,and Designers 
Mesa Sc ien t iEic  Corp. * 
Bendix 

Programming, Operation, Maintenance 
Programming, Operation, Maintenance 
Programming, Operation, System 

Analysts  
M a  i n  t e nance 
Programming, Operation 
Programming, Operation, Key Punch, 

Maintenance 

** This i s  a tiask type con t r ac t .  The work is  performed off-Lab. Consequently, 
i t  i s  not: reported on the  J P L  Monthly Summary Report f o r  con t r ac to r  re- 
s i den t per soinne 1 ,, 

NARRATIVE EXPLANATION 

FY 1965 

The J e t  Propulsion Laboratory i s  operated by the  Ca l i fo rn ia  I n s t i t u t e  of 
Technology under con t r ac t  t o  the  National Aeronautics and Space Adrninis- 
t r a t i o n .  
N A S A ' s  Lunar and I?lanetary ( U P )  Exploration P ro jec t s  and the  Deep Space 
Network (DSN) required f o r  spacecraf t  t rack ing  and da ta  acqu i s i t i on .  
During FY 1.965:, J I ? L ' s  ass igned I&P Pro jec t s  included Ranger (Lunar 

JPL't ;  p r imary  a r e a  of  r e s p o n s i b i l i t y  is  f o r  the  management of 
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photographs),  Mariner '64 (Mars photographs) and Surveyor (Lunar Sof t  
Landing and Surface Science) .  I n  a d d i t i o n ,  t o  the  l i s t e d  JPL F l i g h t  
P r o j e c t s ,  t h e  E N  has  t r ack ing ,  d a t a  a c q u i s i t i o n  and mission c o n t r o l  
r e s p o n s i b i l i t y  for t h e  Lunar O r b i t e r  and Pioneer  missions.  Five 
s p e c i f i c  alreas of Automatic Data Processing are requ i r ed  as an i n t e g r a l  
p a r t  of t he  ass igned  JPL t a sks .  

a.. _(;enera1 S c i e n t i f i c  and Engineer ing - A h i g h l y  s k i l l e d  s t a f f  of 
engineers: arid s c i e n t i s t s  are engaged i n  broad s p e c t r a  of d i r e c t l y  r e l a t e d  
Research cmd Development and Engineering a c t i v i t i e s ,  m o s t  of w h i c h  genera te  
problems whfch r e q u i r e  computer so lu t ion .  

h .  S&ulation - The gene ra t ion  and u t i l i z a t i o n  of a r t i f i c i a l  d a t a  by 
computer €or t e s t i n g  and "debugging" systems and c o l l e c t i o n s  of systems 
used i n  the s p a c e c r a f t  and a s s o c i a t e d  ground based i n s t . a l l a t  ions. 
inc lude  checking out  t h e  DSN Mission Control  Systems arid t h e i r  ope ra t ing  
personne 1. 

Examples 

I:. Mission Control  - Computers are e s s e n t i a l  t o  analyze in  real. t i m e  
t h e  spacec ra f t  performance in o r d e r  to genera te  t h e  spacecraft corlmands 
needed t o  achieve the  most success fu l  s p a c e f l i g h t  m i s s  ion. 

d. E t a  Reduction - Automatic Data Processing i s  used to reciucc 
d a t a  produced from a wide range of s c i e n t i f i c  and research  experiinents 
and engineer ing  tests. 
wi th  t h e  da.ta produced by the  spacec ra f t  during f l i g h t  ope ra t ions .  

The o t h e r  b a s i c  area of da ta  reduct ion  is concerned 

e. 4,dminis t ra t ion - Computers are used i n  bus iness  a r e a s  handl ing 

Thus a more economic admin i s t r a t ive  ope ra t ion  i s  made 
g r e a t  qoant . i t i es  of f i n a n c i a l ,  inventory,  and personnel  da t a  and  producini: 
d e t a i l e d  r e p o r t s .  
possi.blc., whi le  g r e a t l y  decreas ing  the  time needed f o r  each j o b .  

The m a j o i r  ADP a c q u i s i t i o n  a c t i v i t y  i n  FY 1965 was t he  purchase of 
$14,554.,000 of previous ly  l ea sed  computers f o r  the  Space F l i g h t  Cper- 
a t i o n s  Fac:Llity and f o r  t he  S c i e n t i f i c  Computer F a c i l i t y .  
makes p0~ssib1-e a r educ t ion  of nea r ly  $6,000,000 i n  l e a s i n g  c a s t  i n  FY 
1966, a n d  each year  t h e r e a f t e r  t h a t  t h e  equipment is in use. 

T h i s  purchase 

FY 1966 

The Lunar and P lane ta ry  P r o j e c t s  p r e s e n t l y  ass igned  t o  the  Jet PI*opulsion 
Laboratory are Surveyor,  Mariner '64 (Mars), Mariner '67 (Venus) Mariner 
'69 (Mars) and Voyager. In  a d d i t i o n  t o  these  F l i g h t  ]Projects ,  ttie JPL 
managed Deep Space Network has  cont inuing  support  for Mission Coiitrol 
o f  Pioneer and Lunar Orb i t e r .  A JPL breakthrough i n  the compute': 
enhancement technique f o r  improving te lemetered spacec ra f t  da t a  dur ing 
Fy 1966, h a s  r e s u l t e d  i n  a c l a r i t y  of d e t a i l  i n  the  Mariner Mars p i c t u r e s  
no t  prev ious ly  obta ined .  
t h e  Ran.g;ex Lunar photographs. , 

Simi la r  computer techniques can be app l i ed  t o  
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IXlring M 1966, e igh teen  small  computers are be ing  purchased f o r  i n s t a l -  
l a t i o n  a t  t h e  DSN t r a c k i n g  s t a t i o n s  around t h e  world t o  meet t h e  inc reased  
Tracking and Command Data (TCD) and D i g i t a l  Ins t rumenta t ion  Systemils (DIS) 
func t ions  r equ i r ed  f a r  Lunar O r b i t e r  and Surveyor. The t h i r d  d i r e c t  
coupled I B M  7034/7040/7044 computer system w i l l  be i n s t a l l e d  i n  thv Space 
F l i g h t  Opera t ions  F a c i l i t y  (SFOF), on a lease b a s i s  near t h e  end 0 1 :  FY 
1966, t o  provide o p e r a t i o n a l  and backup c a p a b i l i t y  f o r  the  Surveyoii:, 
Lunar O r b i t e r  and Pioneer  missions.  A computer swi tch ing  system t i )  

a l low complete jn tq? rchangeab i l i t y  of use  f o r  the  t h r e e  ccomputer st:l:ings 
is being purchased. During FY 1966, arrangements were icompleted t i )  

t r a n s f e r  two Nt4SA purchased Univac 490 computers from Goddard Spaci! F l i g h t  
Center to t h e  ,JFL SFOF for Communications Processing.  The a d d i t i o n a l  
periphceral ADFE r equ i r ed  f o r  t h e  Corn-Processors which must be purchased 
i n  t h e  neKt few months i s  e s t ima ted  i n  excess  of $1,500,000. An I l l M  360 
Model 20/30/40 is being l eased  t o  r ep lace  t h e  p re sen t  IBM 1401/1410 
Business  Somputer eo permit  t he  accomplishment of t he  admin i s t r a t i - r e  
computing a t  lower c o s t .  

The FY 1965 purchase of the la rge  previous ly  l ea sed  computer systems 
being used i n  the Space FLlght Operat ione F a c i l i t y  and S c i e n t i f i c  Corn- 
pu te r  F a c i l i t y  will r e s u l t  i n  a sav ing  of n e a r l y  $6,000,000 i n  leatlie 
payments during FY 1966. 

FY 1967 

A l l  t h e  J P L  t a s k s  l i s t e d  f o r  FY 1966 c a r r y  over  i n t o  FY 1967. The 
S c i e n t i f i c  Comiputer F a c i l i t y  (SCF) ( I B M  7094/7044) i s  p r e s e n t l y  opc!rating 
i n  excess  of  2.5 s h i f t s  p e r  day wi th  a c o n s t a n t l y  inc reas ing  work l.oad. 
The replacement of t h e  SCF with a t h i r d  gene ra t ion  computer i s  planned 
on a lease b a s i s  l a t e  i n  FY 1967 t o  meet t h e  growing work load ,  wh:i.ch 
now inc ludes  the  r e c e n t l y  ass igned  Mariner '67 (Venus) and Mariner '69 
(Mars) missions.  During FY 1967, computer a c q u i s i t i o n s  t o  the  DSN for 
t h e  antenna po in t ing  system and o t h e r  increased  performance f e a t u r c s  
are relquired t o  meet t h e  h igher  da ta  rates needed f o r  Mariner '69 
(Mars) and Later Voyager miss ions .  A s  the de t a i l  schedul ing  of DslJ 
opera t ions  r e l a t i v e  t o  the  ass igned  missions becomes more d e f i n i t e  I, 
i t  will be p o s s i b l e  t o  de f ine  c e r t a i n  o t h e r  ADPE which inust be acqui red  
during FY 1967. I t  i s  expected t h a t  t h e  a d d i t i o n a l  ADPE r e q u i r e d  I:o 
support  t he  new Mariner missions can be def ined  i n  the  next  few moiiths, 
as somn a s  t h e  d e t a i l e d  p r o j e c t  planning i s  completed. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
KENNEDY SPACECRAFT CENTER 
- SUMMARY OF REQUIREMENTS 

FY 1965 FY 1966 FY 1967 

Comput,er Cost. j I n  thousands of d o l l a r s )  : 

Purchase,  ............................... 216 5,841 1,130 
Lease. .................................. 1,019 1,598 942 ............................. 300 347 34 Main t enarrce - 

2.372, 
___. - 
-. 'I'ottl:.. ................................. 1.269 7,786 

Number of! Persionnel : ------ 
C iv i 1 !;e 13 i. ce  
Coritrac:t:ing; Firm 

44 43 4 4. 
123 321 568 

Contrac tor  :[dentif  i c a t i o n  

Name o E Firm Serv ice  Performed ------ 
Epedc:ca:L E l e c t r i c  CO. 

L i q ;  -Temc:o-Vought 

Programming, Operat iorl , 

Systems Analys is ,  Programming, 
Systems Analys is  

Operat ion  

- NARRATIVE EXPLANAT ION 

FY I965 

ADP equipment a t  KSC is used f o r  s c i e n t i f i c  and engineer ing  computation, 
f o r  admin i s t r a t ive  a p p l i c a t i o n s ,  f o r  automatic  checkout work and f o r  
da t a  r educ t ion  and mission c o n t r o l .  The computer equipment a t  KSC, i s  
opera ted  "on-:Line" a s  a p a r t  o f  the  countdown and launch c o n t r o l  rLystern 
f o r  a s i g n i f i c a n t  p a r t  of i t s  t o t a l  ope ra t ing  time. 

All rni3jo.r v 'ehicle  p r o j e c t s  a r e  supported,  with d a t a  reduct ion  and mission 
con t ro l  (comprising the  bulk  of  the workload. Requirements i n  thi : ;  a r ea  
inc lude  : 

(a) p r e f l i g h t  da t a  reduct ion  and s imula t ion ,  

(b) r ea l - t ime  te lemet ry  process ing ,  



(IC) pos t . f l i gh t  "quick look" formating and d i s p l a y  of  c r i t i c a l  
measurements, arid 

(:a) prel.aunch t e s t  :;upport. 

An acldit~.onal. important ADP func t ion  a t  KSC i s  the  suppor t  of autclmatic 
checkout sy!;t:e!ms. The s p e c i a l  purpose checkout computers must be sup- 
por t ed  by gene ra l  purpose machines f o r  assembling checkout programs, 
checkout c?vaLuaticm and t a b u l a t i n g  r e s u l t s .  

During F!! 1!)6fi t he  above func t ions  were t r a n s f e r r e d  from a G E  415 and 
GE 2315 t o  a more advanced GE 635 .  In  a d d i t i o n ,  a Univac 1004 pe r iphe ra l  
processor  purchased t o  provide t h e  necessary  inpu t  ou tput  support. 
f o r  t:he 15.35 sys tem.  

In  the  ad in in i s t r a t ive  a r e a ,  f i n a n c i a l  management, supply account ing ,  
automatic  checkout suppor t ,  veh ic l e  c o n f i g u r a t i o n  c o n t r o l  and cont r a c t o r  
support  make up the  bulk  o f  t he  workload. During FY 1965 an IBM 1440 
was ].eased to provide needed p e r i p h e r a l  support  t o  t h e  IBM 1410 i n  t h i s  
a r e a  

FY 1966 

A second IBM l410  was l ea sed  t o  handle  a d m i n i s t r a t i v e  func t ions  arid an 
IBM '1460 i s  scheduled €or de l ive ry .  It may be necessary  t o  upgrade t h e  
IBM :LhlO t o  an IBM 7010 before  the  end of t he  year .  

A s  repro*graming occur s ,  t hese  a p p l i c a t i o n s  are being t r a n s f e r r e d  t o  the  
GE 6'35 because of t h e  g r e a t e r  c a p a c i t y  of t h e  GE machine. When conve r t ed ,  
t h i s  c o n s o l i d a t i o n  should r e s u l t  i n  a s u b s t a n t i a l  c o s t  saving s i n c e  
s e p a r a t e  computers w i l l  no longer  be necessary  f o r  process ing  a d m n i s t r a t i v t  
func t ions .  

FY 1967 

I n  FY 1967,  a d d i t i o n a l  components w i l l  be r equ i r ed  t o  upgrade the  prc > s e n t  
GE 635 s y s t e m .  The expanded system w i l l  provide the  c a p a b i l i t y  oE mul t ip l e  
t es t  support  and backup during c r i t i c a l  phases of  t he  KSC miss ion ,  This  
w i l l  r e a d i l y  permit r a p i d  r econf igu ra t ion  of  t h e  system i n  case  oE computer 
malfunct ion.  Lack of t h i s  a b i l i t y  would s e r i o u s l y  hamper the  da t a l  r e -  
duc t ion  func t ions  i n  the  event  of a f a i l u r e  during a c r i t i c a l  lauiich phasc?. 
The a d d i t i o n a l  equipment t o  be purchased c o n s i s t s  of a d i s c  system, MSU 
drum, a 128K core memory module and an a d d i t i o n a l  processor .  
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Other ADP equipment a c t i o n s  planned f o r  FY 1967 are as fol lows:  

1. Mfcrlofilm equipment t o  record  computer graphic  output  on f i lm.  
Present  equipment i s  unable t o  handle t h e  load  imposed by f u t u r e  r e q u i r e -  
ments. 

2. Univac 1004 pe r iphe ra l  p rocessors  (2) .  Lack (of t h i s  equipment 
would r e s u l t  i n  input  and output  bo t t l enecks  i n  ope ra t ion  of t he  (;E 635 
computer. 

3 .  EAM equipment w i l l  be r equ i r ed  f o r ' o f f - l i n e  ca rd  process ing  and 
key punch,in.g f o r  input  t o  the  GE 635. 

4 .  An, IBM 7702 communications l i n k  i s  r equ i r ed  for data t ransmiss ion  
t o  other NASA c e n t e r s  and c o n t r a c t o r s  concerned with veh ic l e  launch da ta .  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LANGLEY RESEARCH CENTER 
SUMMARY OF REQUIREMENTS 

FY 1965 FY 1966 FY 1967 

Computer C a s t  ( I n  thousands of  d o l l a r s )  : 

1,018 4 , 638 1,982 F u r c h a s E . . . . . . . . . . . . . . . . . . . . . . . . , , , , . . .  
L e a s e . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  2,386 2,954 3 ,277  

402 38 Maintenemce.. .......................... - 
5.661 
- 146 - 

T O t E l l . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  3.44; - 
Number c,fi Personnel.: __---- 

C i v i l  Serv ice  
CoNntrzrct.ing F 1 r m  

----- Contrac tor  I d e n t i f i c a t i o q  

Name o f  Firm 
-----I- 

Hanip ton  Ins  t i  t u t  e 
Hayes 1n . te rna t iona l  Corp. 
Hayes In . te rna t iona1  Corp. 
I B N  
Unst! Lec t e d 

122 123 123 
21 36 69 

Service  Performed 

Re ad -out 
Key Punching 
Key Punching 
Maintenance 
Programming 

PlARRAT IVE EXPLANAT ION 

FY 1965 

Langley Itesearch Center ' s  e l e c t r o n i c  d i g i t a l  computing i s  divided i n t o  
four sepiarate a reas  as fol lows : 

a.  Ana ly t i ca l  and engineer ing s t u d i e s .  This a c t i v i t y  is concerned 
with s t u d i e s  of  s t r u c t u r e s ,  t r a j e c t o r i e s ,  aerodynamics, thermal a n a l y s i s ,  
dynamic :loads, and s y s t e m  a n a l y s i s .  

b. Data Reduction. Applied t o  ground t e s t  f a c i l i t i e s ,  f l i g h t  tes ts ,  
and stat::isl:ic:al s t u d i e s .  

c . Adminis t ra t ive . 
d. Simulat ion.  
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FY 1966 

Procurement of new gene ra t ion  equipment t o  r ep lace  e x i s t i n g  equipment w i l l  
be i n i t i a t e d  i n  FY 1966. I n s t a l l a t i o n  w i l l  cover  t h r e e  f i s c a l  years .  
P re sen t ly ,  d i fEerent  equipment i s  used i n  each of t he  fou r  a r e a s  mentioned 
above. The new genera t ion  equipment w i l l  enable  LRC t o  combine a l l  four  
areas i n t o  a s l n g l e  i n t e g r a t e d  opera t ion .  I n  FY 1966 an IBM 7094 7040 
Direct  Coup led  System w i l l  be i n s t a l l e d  on an i n t e r i m  b a s i s  t o  augment 
the  present  computers u n t i l  the  i n s t a l l a t i o n  of new-generation equi pment. 

FY 1967 

The f i r s t  two phases of t h e  LRC i n t e g r a t e d  computer complex w i l l  be acquired 
i n  FY 196'1. I n s t a l l a t i o n  of  t he  f i r s t  phase i s  planned f o r  Novembeir 1966, 
and insta:Llat ion of the  second phase is planned f o r  February 1967. The 
i n t e r i m  I1319 '1094 M:S w i l l  be discont inued  about one month a f t e r  acceptance 
of thc! phme  two equipment, 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
LEWIS RESEARCH CENTER 

SUMMARY OF REQUIREMENTS 

FY 1965 FY 1966 FY 1967 

Computer Cost  ( I n  thousands of  d o l l a r s )  : 

.......................... --- Purchase . . . . .  4,145 2,821 

81) Maintenance. 
..................... ........................... ..................... 

L e a s e . , . . . . . . . . . . .  1 ,094  365 121 
123 
244 

.- - 33 
T O t ~ . l i . . . " . . . . . .  5.272 

- - - 
Number of' Fersonne 1 : 
----I 

C i v i l  S e r v i c e  
C o n t r a c t i n g  Firm 

C o n t r a c t o r  I d e n t i f i c a t i o n  ------ 
Kame of  Firm 
---I- 

S e r v i c e  Performed 

--- 

- NA RUT IVE EXPLANAT ION 

FY 1965 

The ADP requi rements  are p r i m a r i l y  wind t u n n e l  d a t a  r e d u c t i o n  u t i l - i z i n g  
t h e  modif ied 1103/160-A system, and s c i e n t i f i c  and e n g i n e e r i n g  p r o j e c t s  
on t h e  7094 DSS system. A d d i t i o n a l  d a t a  r e d u c t i o n  and a n a l y s i s  require- 
ments r e s u l t  from taped  d a t a  a c q u i r e d  from Centaur  and Agena launches .  
S c i e n t i f i c  and e n g i n e e r i n g  work i n c l u d e s  b a s i c  and a p p l i e d  r e s e a r c h  on 
space  c r a f t  power systems.  I n  a d d i t i o n ,  L e w i s  h a s  development re t ;ponsi-  
b i l i t y  f o r  t h e  At las -Centaur  and t h e  Atlas-Agena launch v e h i c l e s .  I n  
o r d e r  t o  provide  adequate  c a p a b i l i t y  t o  p r o c e s s  t h e  LeRC experimeii ta l  
d a t a ,  LeRC was a u t h o r i z e d  t o  a c q u i r e  a new d i g i t a l  computer system t o  
r e p l a c e  t h e  e x i s t i n g  system f o r  d a t a  r e d u c t i o n .  

FY 1966 

ADP d(ata r e d u c t i o n  requi rements  i n c l u d e  wind t u n n e l  d a t a  and component 
t e s t i n g  ,of pumps, n o z z l e s ,  i n j e c t o r s ,  t u r b i n e s ,  e tc .  I n s t a l l a t i o i r  
o f  iinproved d i g i t a l  d a t a  r e c o r d i n g  equipment a t  Plum Brook increacies 



the  volume of da ta  f o r  r educ t ion  and a n a l y s i s .  Addi t iona l  u n i t s  are sched- 
u l ed  f o r  i n s t a l l a t i o n ,  wi th  da t a  flow inc reases  as much as s i x  times the  
present  capac i ty .  S c i e n t i f i c  c a l c u l a t i o n s  u t i l i z e  the  7094 DCS and support: 
t he  fol lowing OART programs: Nuclear Rocket Propuls ion,  Research, Nuclear 
E l e c t r  ic ,  Space Power and Chemical Propuls ion.  

Funds were ob l iga t ed  i n  the f i rs t  q u a r t e r  f o r  purchase o f  t he  new 1I:BM 
360/6'7, whic'h will r ep lace  the 1103, 1401 and 160A. 

FY 1967 

ADP requirements  cont inue t o  support  r e sea rch  i n  t h e  areas of advanced 
propu1sio;n and space power genera t ion  systems. This  i nc ludes  da t a  re- 
duc t ion  and a n a l y s i s  genera ted  by major r e sea rch ,  t o o l s  ranging from 
atmospheric wind t unne l s  t o  l a r g e  space environment f a c i l i t i e s .  

The F'I 1967 s c i e n t i f i c  and engineer ing  work load  w i l l  show a 60% inc rease ,  
t o  be (divided equa l ly  on the  7094 DCS and t h e  newly i n s t a l l e d  360-fi7. The 
da ta  reduct ion  work load w i l l  be s h i f t e d  from t h e  1103-:160 A t o  the  360-67, 
Adminis t ra t ive work load will remain about t he  same and w i l l  be r e t a i n e d  
on t h e  1620 and 1401. 
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. 
NAFIONAL AERONAUTICS AND SPACE ACMINISTRATION 

MANNED SPACECRAFT CENTER 
SUMMARY OF REQUIREMENTS 

FY 1965 FY 1966 jfY 1967 

Computer [Cost ( l n  thousands of d o l l a r s )  : 

Purchase . . . . . . . . . . . . .  .................. 9,854 2,301 5,686 
Lease . . . . . . . . . . . . . . . . . . . . . . . .  .......... 12,505 17,595 16,075 
Maintenance.. . . . .  ...................... 127 514 846 

T o t a l . . . . . . . . .  ....................... 22,486 20,410 22,607 

Number of Personnel :  

C i v i l  Service 
Cont rac t ing  F i r m  

154 159 160 
339 800 507 

Contractor  I d e n t i f i c a t i o n  ------ 
Name of F i r m  Serv ice  Performed -.------ 

Wol f Research and Development Programming, Systems Analys is ,  
COKp. Key Punching, Maintenance 

Lockileed Miss i l e  and Space Corp, Programming, Systems Ariialysis, 
Key Punching, Maintenance 

NARRATIVE EXPLANATION 

FY 1965 

F l i g h t  ope ra t ions  o r  mission c o n t r o l  i s  b a s i c a l l y  concerned w i t h  two 
th ings :  ( a )  mission ope ra t ions  d i r e c t i o n  and (b) support  of the  vaihicle 
opera t  ion. Di rec t ion  i s  concerned p r imar i ly  wi th  ensur ing  optimum u t . i l i -  
zat ioi i  of the v e h i c l e ,  veh ic l e  subsystem a n a l y s i s ,  t r a j e c t o r y  ana l j r se s ,  
e t c .  Vehicle ope ra t ion  support  c o n s i s t s  of a c t u a l  naviga t ion ,  guj dance 
and c o n t r o l  o f  t he  space veh ic l e  (e .g . ,  t u rn ing  engines  on and o f f )  and 
evaulatioin of crew s t a t u s .  A l l  of these  func t ions  must be performcid wi th in  
l imi t ed  time Erames where f r equen t ly  the  s a f e t y  margins and degree of 
op t imiza t ion  i s  determined by the computer equipment a v a i l a b l e .  Fj ve l a rge  
s c a l e  IBM 7034 computers with a s soc ia t ed  pe r iphe ra l  and switching proc:es- 
s o r s  a r e  3ssigned t o  the f l i g h t  ope ra t ions  mission. 
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Administ1:ative da ta  process ing ,  data r educ t ion  and s c i e n t i f i c  computations 
are al.1 w:Cthin the j u r i s d i c t i o n  of the  Computation and Analysis  Division. 

Adminis t ra t ive func t ions  inc lude  the  usua l  resources  management work 
(PERT, C O l j t  a n a l y s i s ,  personnel ,  p a y r o l l ,  inventory  and supply account ing,  
procurement and c o n t r a c t  t j t a tus ,  e t c . ) .  I n  a d d i t i o n ,  t h e r e  is a s u b s t a n t i a l  
work load concerning biomedical data, information systems, and management, 
administrati.ve a n d  t echn ica l  s e r v i c e s .  h r i n g  FY 1965 t h e  IBM 1410 used 
for t h i s  work. was upgraded t o  an IBM 7010. 

FY 1966 

Because of the c r i t i c a l  na tu re  of t h i s  work the  IBM 7094's w i l l  be re- 
placed b y  more advanced IHM 360 systems wi th  conversion s t a r t i n g  i n  l a te  
FY 1966. In te r im small 300's w i l l  be i n s t a l l e d  f i r s t  pending d e l i v e r y  
of th .e  1argc:r equipment. 

It may be necessary t o  supplement t he  IBM 7010 wi th  another  processor  
before  the end. of FY 1966 t o  accommodate the  increased  work load.  

The E.kission Planning and Analys is  Div is ion  is g r e a t l y  inc reas ing  i t s  
computatimcil requirements .  Increased work i n  t h i s  area r equ i r ed  upgrading 
the  Un.ive.c: 1107 t o  an 1108 i n  FY 1966. The work concerns the  development 
of l a rge  riccile t r a j e c t o r y  programs, the  s imula t ion  of t h e  ground-to-space- 
c r a f t  loop and t h v  development of software r equ i r ed  f o r  mission c o n t r o l ,  

Computation requirements have a l s o  increased  i n  the  S t r u c t u r e s  and Mechanics 
a rea .  These computations involve space environment s imula t ion ,  mtxhanical 
systems, t hermo s t r u c t u r e s  and landing  technology. In  the  da t a  r educ t ion  
area, enarmous amounts of da ta  are obta ined  from the  Gemini f l i g h t s .  This 
has  requi red  the  a d d i t i o n  of a CDC 3800 during FY 1966. 

FY 1967 

During FY 1967 a l l  of t he  IBM 7094's are planned t o  be r e l eased .  IBy 
the  end of' FY 1967 we expect  t o  have the conversion completed with f i v e  
IBM 360/75's and one IBM 360/50 i n s t a l l e d  f o r  f l i g h t  ope ra t ions  wo:rk. 

Increased requirements i n  the  Mission Planning and Analys is  Divisicm may 
r e q u i r e  r ep lac ing  the IBM 7094/7044 and IBM 7040 with a l a r g e r  sysltem. 
The two s tand  alone IBM 7094's may a l s o  be r ep laced  i n  t h i s  t i m e  frame 
i f  forced by inc reas ing  work load.  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
MARSHALL SPACE FLIGHT CENTER 

SUMMARY OF REQUIREMENTS 

F Y  1965 HY 1966 F Y  1967 

e Computer C o s t  (In chousandti of dollars) : 

--- --- Purchase. .............................. 7,399 
Lease.. ................................ 11,770 11,330 12,260 
Maintenzinc:@. ........................... 63 367 450 
Total ................................ 19.232 11.697 12.710 

I- 

Number of Personnel : 
------I_ 

Huntsville 
5_--..- 

Civil Service 
Contracting Firm 

--.--- Mlchoud Assembly Facility 

Civil Service 
Contracting Firm 

Contractor Identification 

Name of Firm 

Huntsvfl le 

I__---- 

_I---- 

Gent!:ca.l EZlec tric Company 

Mi.c: houd As semb 1 y Fac i 1 ity --- 
The Hoeing Company 

C:hryalr!r Corporation Space 
Divi s ion 

Telec.oniputing Services, Inc. 

Ling - Te mco -Vough t 

Mason.-R.us t 
General Electric 
North American Aviation 

184 
493 

8 
658 

174 170 
49 6 458 

10 10 
1,009 900 

Service Performed 

Systems Analysis, Programming, 
Operation, Maintenance 

Service, Programming, Operation, 
Systems Analysis 

Systems Analysis, Prograinming, 

Operations, Systems Maintenance, 

Systems Analysis, Operat ions,  

Programming, Operations 
Programing, Qperations 
Programming 

Operat ion 

Analysis 

Maintenance 

61 



NARKAT IVE EXPLANAT ION -- 
FY 1965 

MSFC has $3 wide v a r i e t y  of  analog,  hybr id  and high-speed d i g i t a l  computers 
used prinuir:lly f o r  d a t a  r educ t ion ,  s imula t ion ,  and genera l  s c i e n t i f i c  and 
engirieeriaig a p p l i c a t i o n s .  T h i s  equipment provides  MSFC wi th  the coniputation 
capability nec.essary f o r  the r e sea rch  and development o f  space veh ic l e s  
and for the e f f i c i e n t :  admi n i s t r a t i v e  management of the  c e n t e r .  

In  the a w a  of d a t a  reduct. ion,  the  main computer system, a B5500, was up-  
graded wjt.h a second processor  during FY 1965. For r e a l  t i m e  and pos t -  
f l i g h t  a r i d p i s ,  an a n a l o g - t o - d i g i t a l  conve r t e r  s y s t e m  conve r t s  analog 
s i g n a l s  t o  earnpled d i g i t a l  input  form. A r ece iv ing  and record ing  s t a t i o n  
r ece ives  rind records  TM and video s i g n a l  v i a  r a d i o  and microwave l i n k s  
from s a r e l l i t e s ,  launch v e h i c l e s ,  and cap t ive  t e s t .  The system r e z e i v e s ,  
smooths, c a1 i b r a t e s  and formats the output  f o r  over  1,000 measuremlents 
f o r  each l e s l t  o r  launch. 

General s c i e n t i f i c  and engineer inp  a p p l i c a t i o n s  a r e  performed on t v o  IBM 
7094 I1 slstems. Appl ica t ions  inc lude  such problem s t u d i e s  as aerldynamic 
a n a l y s i s ,  f l i g h t  mechanics, f l i g h t  performance, dynamics, thermo-dynamics, 
genera l  support  of automatic  checkout,  PERT, APT,  management system models,, 
v i b r a t i o n  and a c o u s t i c a l  s t u d i e s ,  weather and wind tunne l ,  ope ra t ions  r e -  
search ,  and numerical a n a l y s i s  research .  In a d d i t i o n  t o  the  two m<ain 
s c i e n t i f i c  computer systems the re  a r e  f i v e  p e r i p h e r a l  p rocessors  and 23 
small and medium computers i n  engineer ing  l a b o r a t o r i e s  used f o r  s c  i e n t i f i c  
computations. 

The analog and hybrid computers are used t o  perform s imula t ion  stuc@ 
i n  the  a r e a s  of rendezvous, o r b i t a l  docking, reusable  boos t e r s ,  ffiobile 
lunar  l a b . ,  engine s t a r t - u p ,  c u t - o f f ,  inc luding  f u e l  f low,  s lo sh ing ,  
hea t  t r a n s f e r ,  f l i g h t  s imula t ion ,  l una r  t r a v e r s e s  and olther operat:l.ons 
us ing  physical  and mathematical models. 

Typical  admin i s t r a t ive  a p p l i c a t i o n s  (supply,  procuremenr, f i n a n c i a l  
management, manpower and personnel  account ing)  are processed on two I R M  
1410's.  The  pe r iphe ra l  1401's  i n  t h i s  area were rep laced  b y  Univac 
1004's during FY 1965 a t  a s u b s t a n t i a l  c o s t  reduct ion .  

The MSFC c m p u t e r  equipment a t  S l i d e l l ,  Louis iana,  i s  used t o  provjde 
computation support  f o r  the  s t age  c o n t r a c t o r s  (Boeing and Chrys le r )  at. 
the  Michoud Assembly F a c i l i t y  and t o  support  the Miss i s s ipp i  Test  
F a c i l i t y .  This  i n s t a l l a t i o n  a l s o  fu rn i shes  s u b s t a n t i a l  support  i n  t he  
sc ien t i f ic :  a r e a  f o r  MSFC/Huntsville and MSC/Houston during peak woxkload 
period!;. 
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S c i e n t i f i c  computat ion p r i m a r i l y  concerns  s t r u c t u r a l  derign, manufacture ,  
evaluation and checkout  of t h e  v a r i o u s  S a t u r n  v e h i c l e  components. The 
equipment u s e d  f o r  s c i e n t i f i c  computat ion c o n s i s t s  of a n  IBM 7094/7040 
Direct Couple System and an IBM 7094 s t a n d  a l o n e .  These machines alee 
o p e r a t e d  on 8 t h r e e  s h i f t  b a s i s ,  s i x  day8 p e r  week. Computer equipment 
a t  S l i d e 1 1  used  far a d m i n i s t r a t i v e  f u n c t i o n s  c o n s i s t s  o f  two H 1800's, 
two H 8 O O ' r ,  two H ?OO's, and IBM 1401 and a n  IBM 1440. The c o n t r a 2 t o r s  
g e n e r a t e  most of the  requi rement  f o r  t h i s  equipment w i t h  a p p l i c a t i o i i s  
i n c l u d i n g :  f inanci  a1 accounting, PERT, work o r d e r  c o n t r o l ,  c o n f i g u r a t i o n  
Gontrcjl,  K E  l i a b i l i t y ,  perscnnel  and  procurement.  

FY 1966 

I n c r e a s e d  .cmrkLoad i n  the a d m i n i s t r a t i v e  area h a s  r e q u i r e d  t h e  upgrading  
of t h e  twc XEiM 1410 's  to two IBM 7010's. I n  t h e  s c i e n t i f i c  a r e a  several 
equiprr,ent m t . i o n s  a r e  planned f o r  r e p l a c i n g  o l d e r  leased equipment !with 
newer more ctrpnblt? machinee, a t  less c o s t ,  Two A S 1  210'9,  an  WC 40130, 
I Reccimp11 arid at least € m a r  IBM 1 6 2 0 ' s  a r e  scheduled  f o r  replacement  
wi th  ma11 e c . i o n t i f i c  ccmptlters. In  a d d i t i o n ,  a s t u d y  i s  underway t o  
determine l.f s a v i n g s  couLd b e  r e a l i z e d  by r e p l a c i n g  t h e  remaining I B M  
1401 p e r i p h e r a l  p r o c e s s o r s  wi th  l e s s  expens ive  machines. 

An adr*iticirial. computer c a p a c i t y  i s  needed i n  t h e  a d m i n i s t r a t i v e  d a t a  
process,inE; a r e a  p r i o r  t o  the end o f  FY 1966. T h i s  could  be a n  a d d i t i o n a l  
Honeywell computer o r  some o t h e r  machine not y e t  determined.  The s t a n d  
a long  7091. i s  planned t o  be r e p l a c e d  by a n  IBM7094/7040 DCS l a t e  i n  t h e  
y e a r .  

FY 1967 

During FY ..966 t h e  d e c i s i o n  was made t o  c e n t r a l i z e  all computat ions i n t o  a 
Large c.ompiitt!r' complex. Phase- in  i s  expec ted  t o  s t a r t  i n  l a t e  FY 1967. 
The centra..i;:ecl c o n f i g u r a t i  an  should  permi t  expans ion  i f  n e c e s s a r y  and 
should  s u h s t a n t  i a l l y  reduce c o s t s  whi le  i n c r e a s i n g  r e l i a b i l i t y .  P l a n s  
c a l l  f o r  t.lie c e n t r a l  complex t o  e v e n t u a l l y  r e p l a c e  27 computers i n  
a d d i t i o n  t.o the  IBM 7 0 9 4 ' s  I 

Increasing; workload i n  bo th  t h e  a d m i n i s t r a t i v e  and s c i e n t i f i c  areas make 
i t  necessa7cy t.o p l a n  f o r  new computer equipment p r i o r  tcl t h e  end of FY 
1967. Be(:au:;e of backup c o n s i d e r a t  ions, s h a r i n g  of r e s o u r c e s  and similar 
m i s s i o n s ,  :he 1 a r g e  procurements  f o r  H u n t s v i l l e  and S l i d e l l  scheduled  
f o r  F'I' 19b7 have been combined. A l l  programming a t  S l i d e l l  i s  c:oded i n  
F o r t r a n  IV and Cobal t o  f a c i l i t a t e  c o n v e r s i o n  t o  t h e  new equipment.  



NATIONAL AERONAUTICS AND SPACE ADMINISTRAT ION 
SPACE NUCLEAR PROPULSION OFFICE - SUMMARY OF REQUIREMENTS 

FY 1965 

Comput:er Cost: ( I n  thousands of d o l l a r s )  : 

FY 1966 EY 1967 

- - -  --- - - -  Purchiise ............................... 
Lease. ................................. 7 1  176 226 

T o t a ~ . . . . . . . . . .  ....................... 7 1  226 176 
--- --- --- ........................... Matint c!rlarlCe. - - - tbE - 

Number of Pc!rs,onnel: 
---I-- 

Civi  1 !;elvice 
Ccmtre,c:tl.ng, Firm 

Contra c t c  I* ]:dent i f i c  a t ion ------ 
Name c'f Firm Serv ice  Performed ------- 

Pan Pmerican World Airways, Inc.  A l l  ADP Se rv ices ,  e .g . ,  
ope ra t ions ,  key punching, 
programming, e tc .  L/ 

- 1/ Pan American i s  the  Support Se rv ices  Cont rac tor  a t  NRDS,  and ADP 
i s  one a rea  of s e r v i c e  provided under t h a t  c o n t r a c t .  

- NA RRAT I V E  EXPLANAT ION 

FY 1965 

ADP requirements art?: (a) d a t a  r educ t ion  from two Nuclear Rocket lieactor 
Tests Cells and one Nuclear Rocket Engine Test Stand,  (b) d a t a  a n a l y s i s  
and s c i e n t i f i c  and engineer ing  c a l c u l a t i o n s  suppor t ing  development of  
nuc lear  r o c k e t  systems, (c) admin i s t r a t ive  a p p l i c a t i o n s  provide ADI? 
s e r v i c e s  f o r  channel engineer ing  f o r  approximately 7,000 d a t a  and c o n t r o l s  
channels i n  t h r e e  tes t  f a c i l i t i e s ,  and t o  provide s e r v i c e s  for genera l  
c o s t  account ing,  p a y r o l l ,  and warehouse inventory c o n t r o l .  

This  requirement i s  m e t  by a CDC 3200 d i g i t e d  computer. 



FY 1966 

ADP requirements are i d e n t i f i e d  p r imar i ly  wi th  the  PHOEBUS and NERVA pro- 
jects .  The f i r s t  involves  t e s t i n g  advanced nuc lea r  rocke t  r e a c t o r s  t o  
develop aclvstnced r e a c t o r  technology. A similar p r o j e c t  i s  r e spons ib l e  
f o r  t e s t i n g  a r e a c t o r  fo r  t he  NERVA engine.  ADP s e r v i c e s  are requi red  
by NER.VA to convert  raw t e s t  data t o  engineer ing  u n i t s  as a func t ion  of 
time. 

Equipment ac t iori  scheduled w i l l  increase  the  magnetic tape c a p a b i l i t y  on 
the  CCC 32'00 computer sys t em w i t h  a corresponding r educ t ion  i n  pro,gram 
opera t ing  time. 

FY 1967 

ADP requirements show a s teady  inc rease  as development work progresses  
toward engine systems development phases.  

Equipment a c t i o n s  scheduled for  VY 1967 are d i r e c t e d  t o  f u r t h e r  exl?ansion 
of the  C K  3200 computer system. The fol lowing equipment a c t i o n s  (are 
scheduled : 

a. t+ul t i-Channe 1 Con t ro l l e r  

b .  Addi t ional  1 6 K  core  s to rage  

c. Iwo a d d i t i o n a l  1/0 channels  

d. Ful ly  Buffered Card Punch 



NA'I'IONAL AERONAUTICS AND SPACE AXMINISTRAT ION 
WALLDPS STAT ION - SUMMARY OF REQUIREMENTS 

FY 1965 FY 1966 F Y  1967 

Computer C o s t  ( In  thousands of d o l l a r s )  : 

P u r c h a v .  ............................... 1 , 7 3 1  
Lease. ,  .................................. 184 
Maintenim(:e. ............................ 

Total. .................................. 
Number of I?eirsonne 1 : 

C i v i  1 Serv ice  
Cont:rac:!:iiig Firm 

Contractor  I d e n t i f i c a t i o n  

Techri.itirol., Inc. 
General E 1.e c t r i c  

14 
14 

3 14 200 
63 46 

Serv ice  Performed 

14 14 
28 29 

Operat ions 
Programming and Maintenance 

- NARRATIVE EXPLANATION 

FY 1965 

The GE-625 Computer was purchased during the  second q u a r t e r  of F i s c a l  Year 
1965. Thi.:; system w a s  ob ta ined  t o  provide Wallops wi th  an impact p r e d i c t i o n  
system for range s a f e t y  and t o  inc rease  the  c a p a b i l i t i e s  f o r  genera l  da ta  
processing; by r ep lac ing  the  IBM-650. (The IBM-650 was ope ra t ing  on a t h r e e -  
s h i f t  basj.:; but. the  work backlog w a s  s t e a d i l y  increas ing . )  

FY 1966 

The GE-625 w a s  made ope ra t iona l  dur ing  the  f i r s t  q u a r t e r  of  F i s c a l  Year 
1966 and t.he IBM-650 w a s  removed. General d a t a  process ing  went back t o  a 
one - sh i f t  opera t ion .  The second s h i f t  was  used f o r  the real-time system 
checkout.  
memory, an a d d i t i o n a l  p r i n t e r  and two tape handlers .  
were needed 1:o e f f e c t i v e l y  u t i l i z e  the  G.E. execut ive  program and g ive  t r u e  
multiprogr,imrning c a p a b i l i t y  t o  the sys t em.  

The computer w a s  expanded by t h e  a d d i t i o n  of a 32,000 ward 
These a d d i t i o n a l  u n i t s  

66 



FY 1967 

The time shar ing  c a p a b i l i t y  is one of t he  outs tanding  f e a t u r e s  of t h e  
63-625 computer system. System changes t o  f u r t h e r  u t i l i z e  t h i s  cstpa- 
b i l i t y  wI.11 g r e a t l y  expand computer usage and decrease t h e  "data  t u r n  
around t.Lae" of our  ADP Center .  
e r i n g  o rgan iza t iona l  groups d i r e c t  access t o  the  computer, t h e  a d d i t i o n  
of remote te rmina l  f a c i l i t i e s  are needed i n  F i s c a l  Year 1967. This  w i l l  
a l low these  people t o  have simultaneous access t o  t h e  computer wi th  no 
apparent  fn t e r f e rence  from any o t h e r  u se r s .  The r e s u l t i n g  b e n e f i t s  are 
savings  :L3 (time and expense for both  t h e  u s e r  and t h e  d a t a  procesbing 
opera t ion .  

To provide admin i s t r a t ive  and engine-  

GPO 90 2- 536 
' 6 7  
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