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V  w  

J M B  7 - F E B - 7 5  1 2  !  2 6  3 1 8 2 5  
S h a k i n g  d o w n  t h e  o a s i c  c o u r s e ?  r e - » 3 l ' 8 l 7 # >  

I ' l l  m a l l  a  m a r k e d * u p  h a r d c o p y  o t  t h e  c o u r s e  t o  r o e t t e r  a t  s r i  
( U t S , m a i l ) ,  n c  c h a n g e s  s e r i o u s  e n o u g h  t o  n e e d  t o  d i s c u s s ,  
i n c i d e n t l y #  h O y >  i s  t h e  s e c c o n d  c o u r s e  c o m i n g  a l o n g ?  I  c a n  m a k e  y o u  
g u y s  a n  X G P  c o p y ,  

1 
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s n a k i n g  d o w n  t h e  b a s i c  c o u r s e ;  r e - - 3 1 8 1 7 , >  
J M B  7 - F E B - 7 5  1  2  S  2 6  3 1 8 2 5  

C J 3 1 8 2 5 )  7 - F E B - 7 5  1  2  5  2 6 ; ? ? ?  T i t l e !  A u t h o r ( s ) ;  J e a n n e  M .  B e c k / J M B I  
D i s t r i b u t i o n !  / F E h O C  t  I N F O - O N L Y -  J  )  J H B C  [  I N F O - O N L Y  ]  1  ?  
S u b - C o l l e c t i o n s !  S R I - A B C ?  C l e r k !  J M B  ?  



.  J M B  7 - F E B - 7 5  1 2  S 4 1  3 1 8 2 6  
F i l e  T r a n s f e r  c u e s t l o n s - » f o r  m y  o w n  p u r p o s e s  &  f o r  u s e r s '  q u e s t i o n s  

I s  F T P  a n  e f f i c i e n t  w a y  t o  t r a n s f e r  N L S  f i l e s  b e t w e e n  s i t e s ?  1  

C a n  i t  t r a n s f e r  w h o l e  d i r e c t o r i e s  w h i c h  i n c l u d e  m o r e  t h a n  o n e  
e x t e n s i o n  t y o e  o f  f i l e s ?  O r *  i f  n o t ,  c a n  y o u  d o  
< d i r e c t o r y > * . t x t » *  a n d  t n e n  
< d l r e c t o r y > * , p r i n t > *  e t c , ?  2  

I f  t n e  a n s w e r  t o  « n y  o f  t h e  a b o v e  i s  y e s ,  c a n  y o u  t e l l  m e  w h e r e  I  c a n  
f i n d  d o c u m e n t a t i o n  t o  l e a r n  h o w  t o  d o  F T P ?  3  

1 
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J M B  7 - F E B - 7 5  1 2 1 4 1  3 1 8 2 6  
F i l e  T r a n s f e r  q u e s t i o n s - - ! o r  w y  o w n  p u r p o s e s  &  f o r  u s e r s '  q u e s t i o n s  

C J 3 1 8 2 6 )  7 - F E B - 7 6  1 2 1 4 1 m '  T i t l e ;  A u t h o r C s ) !  J e a n n e  M ,  B e c * / J M B ;  
D i s t r i b u t i o n !  / F D B K (  [  A C T I O N  ]  )  J  S U b * C O l i e c t l 0 n « «  S R I - A B C  F D B K ;  
C l e r K !  J M B j  



N a v y  L a b  E q u i p m e n t  L i s t  

A t t a c h m e n t  A - E I F  E q u i p m e n t  L i s t  f r o m  G S - O O O Q O . 3 7 2 *  

I L A  7 - F E B - 7 5  1  2  !  4 3  3 1 8 2 7  

1 

2 

3  

4  

5  

6 

7  

8 

9  

1 0  

11  

1 2  

1 3  

1 4  

1 5  

1 6  

1 7  

18  

1 9  

2 0  

2 1  

2 2  

2 3  

2 4  

25 

1  
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26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 



X L A  7 - F E B - 7 5  1 2 : 4 3  3 1 8 2 7  
N a v y  L a b  E q u i p m e n t  L i s t  

5 1  

5 2  

5 3  

5 4  

5 5  

5 6  

5 7  

5 8  

5 9  

6 0  

61  

6 2  

6 3  

6 4  

6 5  

66  

6 7  

6 8  

6 9  

7 0  

7 1  

7 2  

7 3  

7 4  

7 5  

3  
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Navy Lab equipment List 

ATTACHMENT A-ELF EQUIPMENT LIST FROM GSA-GS-OQC-00372 . 76 

77 

MODEL DESCRIPTION QUANTITY PRICE 
MAINTENANCE 78 

(each) 8 12 16 78a 

79 

MINIMUM ELF CONFIGURATION 8Q 

81 

(#*PDP 11/40 CPU with 48K of core**) 82 

83 

11/40-BK 11/40 CPU with 16K word 1 17650 127 144 
160 84 

Parity core memory, 85 

serial LA3Q DECwriter 86 

and control and cabinet 87 

8 8  

MFU-UP 16K word parity core 1 6300 27 30 33 89 

memory and control with 90 

expansion up to 32K 91 

92 

MM11-UP i6K word Parity 1 560Q 27 30 33 93 

expander core memory 94 

95 

KEll»E 11/40 Option for sioned 1 1295 H 12 14 96 

integer,multiply,divide 97 

=*nd ion9 shifts 98 

4 



J L A  7 - F E B - 7 5  1  2  S 4 3  3 1 8 2 7  
N a v y  L a b  E q u i p m e n t  L i s t  

9 9  

K W l l - L  L i n e  F r e q u e n c y  C l o c k .  W h e n  1  2 7 0  3 3 4  1 0 0  

e n a b l e d ^  i n t e r r u p t s  e v e r y  1 0 1  

1 6 . 6 7  m i n i s e c c n d s  1 0 2  

1 0 3  

B M 8 7 3 - Y A  R e s t a r t / b o a d e r  b o o t s t r a p  1  4 0 0  2 2 2  1 0 4  

f o r  p a p e r  t a p e *  d i s k s #  1 0 5  

m a g n e t i c  t a p e #  D E C t a p e #  1 0 6  

a n d  c a s s e t t e  1 0 7  

1 0 8  

K T 1 1 - D  M e m o r y  M a n a g e m e n t  O p t i o n  1  2 4 8 0  2 1  2 3  2 6  1 0 9  

p e r m i t s  a c c e s s  t o  1 2 4 k  1 1 0  

o f  c o r e  a n d  p r e v i s e s  1 1 1  

p r o t e c t i o n  1 1 2  

1 1 3  

( • • A s y n c h r o n o u s  M u l t i p l e x o r  w i t h  M o d e m  C o n t r o l * * )  1 1 4  

1 1 5  

D h l l - A D  1 6 - l i n e  P r o g r a m m a b l e  1  6 0 0 0  2 5  2 8  3 0  1 1 6  

A s y n c h r o n o u s  s e r i a l  L i n e  1 1 7  

M u l t i p l e x o r  w i t h  f u l l  1 1 8  

D a t a  S e t  C o n t r o l  1 1 9  

1 2 0  

B C 0 5 D - 2 5  2 5  f o o t  M o d e m  C a b l e  1 6  7 5  1 2 1  

1 2 2  

1 2 3  

5  
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124 

12b 

1 2 6  

127 

128 

129 

130 

131 

132 

1 133 

134 

135 

136 

137 

138 

139 

140 

ATTACHMENT A-ELF EQUIPMENT LIST FROM GSA-GS-00C-Q0372 141 

142 

MODEL DESCRIPTION QUANTITY PRICE 
MAINTENANCE I43 

(each) 8 12 16 143a 

144 

(##Other Required items##) 145 

146 

6 



I L A  7 -FEB- 7 5  1 2 : 4 3  3 1 8 2 7  
N a v y  L a b  E q u i p m e n t  L i s t  

D U l l - D A  F u l l / H a l f  D u p l e x  2  9 0 0  5 6 6  1 4 7  

S y n c h r o n o u s  i n t e r f a c e  f o r  1 4 8  

u s e  w i t h  B e n  2 0 0  S e r i e s  1 4 9  

M o d e m s  I 5 O  

1 5 1  

K G l i - A  C o m m u n i c a t i o n s  A r i t h m e t i c  1  9 0 0  6  6  6  1 5 2  

O p t i o n  1 5 3  

•  1 5 4  

T A 1 1 - A A  D u a l  c a s s e t t e  t r a n s p o r t  1  2 9 9 0  3 8  4 3  4 8  1 5 5  

a n d  c o n t r o l  u n i t  1 5 6  

1 5 7  

D D 1 1 - B  P e r i p h e r a l  M o u n t i n g  P a n e l  2  1 8 5  1 5 8  

I n c l u d e s  y N l B y S  C o n n e c t o r  1 5 9  

m o d u l e « M 9 2 0  1 & 0  

1 6 1  

B A 1 1 - F D  C a o i n e t  C o n v e r t e r  f o r  1  2 1 0 0  5 5 5  1 6 2  

H 9 6 0 D  c a b i n e t ,  P r o v i d e s  9  1 6 3  

a d d i t i o n a l  S y s t e m  u n i t  S p a c e  1 6 4  

1 6 5  

166  

1 6 7  

1 6 8  

1 6 9  

1 7 0  

1 7 1  

7 



N a v y  L a b  E q u i p m e n t  L i s t  
I  L A  7 - F E B - 7 5  1 2 :  4 3  3 1 8 2 7  

1 7 2  

1 7 3  

1 7 4  

1 7 5  

1 7 6  

1 7 7  

1 7 8  

1 7 9  

1 8 0  

1 8 1  

1 8 2  

1 8 3  

1 8 4  

1 8 5  

1 8 6  

1 8 7  

1 8 8  

1 8 9  

1 9 0  

1 9 1  

1 9 2  

1 9 3  

1 9 4  

1 9 5  

196  

8  



N a v y  L a b  E q u i p m e n t  L i s t  
I I A  7 - F E B - 7 5  1 2 : 4 3  

2 

A T T A C H M E N T  A - E L F  E Q U I P M E N T  L I S T  F R O M  G S A - G S - O Q C - 0 0 3 7 2  

•
M O D E L  D E S C R I P T I O N  Q U A N T I T Y  P R I C E  
M A I N T E N A N C E  

( e a c h )  8  1 2  1 6  

O P T I O N A L  E Q U I P M E N T  T H A T  S O M E  L A S S  M A Y  R E Q U I R E  F O R  A D D I T I O N A L  

D E V E L O p M E N T A L  * C p K  C R  T 0  M E E t  L O C A L  R E Q U I R E M E N T S  ( Q U A N T I T I E S  M A Y  
V a R Y )  

( * * O p t i o n a l  S y n c h r o n o u s  l n t e r f a c e s * * )  

D Q 1 1 - D A  S y n c h r o n o u s  I n t e r f a c e  1  2 8 0 0  2 4  2 7  3 0  

F o r  N P R  t o  1 0 0 0 0  B P S  

D G 1 1 - A B  L R C  o r  C R C  E r r o r  1  1 3 0 0  1 2  

D e t e c t i o n  

3 1 8 2 7  

1 9 7  

1 9 8  

1 9 9  

2 0 0  

201  

2 0 2  

2 0 3  

2 0 4  

2 0 5  

2 0 6  

2 0 7  

2 0 8  

2 0 8 a  

2 0 9  

210  

211  

2 1 2  

2 1 3  

2 1 4  

2 1 5  

2 1 b  

2 1 7  

2 1 8  

2 1 9  

9 



• * 

N a v y  L a c  E q u i p m e n t  L i s t  

D Q l l - B B  P r o g r a m  C h a r a c t e r  

R e c o g n i t i o n  ( p r o t o c o l )  

C » * O p t i o n a l  S t o r a g e  D e v i c e s # # )  

T C H - G A  1 s t  D | 4 a . l  T r a n s p o r t  

a n d  C o n t r o l l e r  t o r  D E C t a p e  

E x p a n d a b l e  t o  a  t o t a l  o £  

4  t u 5 6  d u a l  t r a n s p o r t s  

•
R K l i - D E  F i r s t  D r i v e  s n d  c o n t r o l l e r  
1 3 4  

t o r  R K 0 5  D E C p a c i c  d i s k s .  

E x p a n d a b l e  t o  a  t o t a l  o i  

8  R K 0 5  D E C P a c K  b i s K s  

P C 1 1  3 0 0 c p s  P a p e r  T a p e  

r e a d e r  a n d  5 0  c p s  p a p e r  

T a p e  p u n c h  

1 L A  7 * f E B - 7 5  1 2 5 4 3  3 1 8 2 7  

2 2 0  

1  9 0 0  1 2  2 2 1  

2 2 2  

2 2 3  

2 2 4  

2 2 5  

1  8 7 0 0  4 5  5 1  5 7  2 2 6  

2 2 7  

2 2 8  

2 2 9  

2 3 0  

1  1 1 0 0 0  1 0 6  1 2 0  
2 3 1  

2 3 2  

2  3 3  

2 3 4  

2 3 5  

1  3 9 0 0  3 8  4 3  4 8  2 3 6  

2 3 7  

2 3 8  

2 3 9  

2 4 0  

2 4 1  

2 4 2  

2 4 3  

1 0  
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244  

245  

246  

247  

248  

24S  

250  

251  

252  

253  

254  

255  

256  

257  

258  

259  

2 6 0  

2 6 1  

2 6 2  

263  

264  

265  

2 6 6  

267  

268  

1 1  
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ATTACHMENT A-ELF EQUIPMENT LIST FROM GSA-GS-00C-Q0372 

MODEL DESCRIPTION 
MAINTENANCE 

(each) 8 12 16 

QUANTITY PRICE 

(**Optional Caro Readers and Printers**) 

CR11 300CPM card Reader 

LP11-FA iOCLPM printer 

80 col, 64 char, 

LP 11"KA 300 LPM printer 
120 

132 cot. 96 char, 

lph-sa 800LPM printer 
194 

132 col, 96 char, 

C*#Qptlonai Asynchronous interface for mora terminals**) 

1 4860 53 60 67 

1 12000 74 84 93 

1 19000 95 107 

1 33000 154 174 

269 

270 

271 

272 

273 

273a 

274 

275 

276 

277 

27b 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

12 



Navy Lab £quipirent List 
ILA 7-FEB-75 12J43 31827 

DHII-AD 16-line Proqrarcrrable 

Asynchronous Serial Line 

Multiplexor with tgll 

Data set Control 

BC05D-25 26 foot Modem Cable 

6000 25 28 30 291 

292 

293 

294 

295 

75 296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

309 

309 

310 

311 

312 

313 

314 

315 

13 
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N a v y  Lab  E qu ipm en t  L i s t  
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316  

317  

318  

319  

3 2 0  

321  

322  

323  

324  

325  

326  

327  

328  

329  

330  

331  

332  

1 4  
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I L A  7 - F E B - 7  5  1  2  S 4  3  3 1 8 2 7  
N a v y  l a b  E q u i p m e n t  L i s t  

( J  3 1 8  2  7  )  7 - F E 8 - 7 5  1 2 : 4 3 j j s j  T i t l e s  ( U n r e c o r d e d )  
I »  L ^ r r y  A v r u n i n / l L A s  D i s t r i b u t i o n s  / R P U (  [  A C T I O N  3  
F G S (  c  I N F O - O N L Y  3  )  J  S u b - C o l l e c t i o n s s  N I C ?  C l e r K :  

T i t l e s  A u t h o r ( s ) s  
)  J A J (  [  A C T I O N  3  )  
I L A  |  



WWP2 10-FEB-75 10:17 31829 
f uncs 

roger, Here are the numbers Ipromised you, The tabs are Kind of 
messed up but I'm hoping you or Bobbie can sort them out---bill, 

The followino is a breakout ot the 63728f dollars as I see it. If 
you have any heartburn let me know, The totals are based on the 
numbers the peg came up with last eek, and I've added a new task as 
an overceiling item, it's called "interoperability technology" and 
will deal with developing software and techniques to make systems 
play with each ether, I have included multisource data fusion in 
this prolect as the first ta$< out if it doesn't go we can fold it 
back into 5550. I also folded requirements analysis into s/w 
technology'^ 

I lust fopnd °ut that the peg wants us t° fund the af part °f the 
Army's Advanced Hybrid Computer System (AHCS) out of 63728, and 
that's what the increases in fy77 and 78 are for, 

The tasks listed beelow are as follows: 5550/1-Software technology, 
5550/3-archltecture, 555q/2- security, 2108- Wi^CCS and »AHCS"*AHCS> 
t»lT««-interoperability technology, The 5550 and 2108 numbers are 
president's budget thru fy78 a^d peg after that since the outyear 
budget figures are out of line, The aHcS numbers are an addon by the 
peg. The interoperability figures are mine. 

proj/task fy7b f Y7t fy77 fy78 fy79 fyeo 

5550/1 3,2 ,8 4,7 7,5 7,5 7,5 

555Q/3 .5 ,3 1,3 1.8 2»0 2.0 

5550/2 ,3 * 1 Q /« 3 ,5 1.0 1.0 

5550tot 4,0 1*2 6,5 9,6 10,5 10,5 

2108 0 0 0 1.0 1,5 1,5 

AHCS Q/*7 0/.2 ,9 • 2/, 1 0 0 

IT 0 0 0/,5 0/1,0 0/1,5 0/1, 

t°tals 4/, 7 1,2/, 2 7,4/, 8 10,8/1 12/1,5 12/1 

N0te that security c0mes back, That is based 0 n  an ESD requirement 
for the c3 lab, we'll probably havwe to sort it out later, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 1  

12 

13 

14 

15 

1 



f u n d s  
W W P 2  1 0 - F E B - 7 5  1 0 8 1 7  3 1 8 2 9  

( J 3 1 8 2 9 )  1 0 " F E B " 7 5  1 0 ; 1 7 n i f  T i t l e :  A U t h o r ( s ) :  W i l l i a m  W ,  
P a t t e r s o n / w w P 2 f  D i s t r i b u t i o n :  / R B P (  t  A C T I q n  3  )  j  S y b » C © i i e c t i o n s :  
N I C :  C l e r i c :  W  W  F  2  f  o r i g i n :  . <  P A T T E R S O N ,  F U N D S . N L S j l ,  > ,  1 0 - F E B - 7 5  
1 0 : 0 9  W W P 2  : : :  ; # # # # :  



T e n t a t i v e  A g e n d a  f o r  K W A C  M e e t i n g  
F G B  1 0 " p E B « 7 5  1 2 : 3 3  3 1 8 3 0  

D C E ,  j c n ,  J H B  s  A f t e r  i n c o r p o r a t i n g  a i l  o f  t h e  f e e d b a c k  I ' v e  
r e c e i v e d #  h e r e  i s  a  l i s t  o f  t o p i c s  t o  b e  a d d r e s s e d  a n d  a  t e n t a t i v e  
a g e n d a ,  I ' l l  w a i t  f o r  s o m e  a d d i t i o n a l  f e e d b a c k  f r o m  y o u  b e f o r e  
s e n d i n g  i t  o u t ,  F r a n k  

A G E N D A  T e n t a t i v e  A g e n d a  £ 0 r  K W A C  M e e t i n g  

M o n i  h o l i d a y  

T u e :  

A , m ,  i n t r o d u c t o r y  r e m a r k s  

D o u g  F n g e l b a r t #  d i m  N 0 r t o n '  e t c ,  &  K w A C ' e r # ,  

P , M *  S P I  N e w s  

A R C  D e v e l o p m e n t  

T h e  N S W  a n d  N L S I  I m p l i c a t i o n s  f o r  N L S  U s e r  C o m m u n i t y  

Ar c  A p p l i c a t i o n s  

D i s c u s s i o n  o f  s u P P © r t  t f t a t  A p p l i c a t i o n s  c a n  a n d  i s  
P l a n n i n g  t o  p r o v i d e ,  

F l a n s  f o r  f u r t h e r  e x p a n s i o n  o f  t h e  u s e r  c o m m u n i t y  

A R C  U s e r  D e v e l o p m e n t  

D i s c u s s l o n  U s e r  D e v e l o p m e n t !  i t s  r o i e '  a n d  i d e a s  a b o u t  
t p e  s e r v i c e  t p a t  c a n  b e  p r o v i d e d :  

T r a i n i n g s  r e v i e w  c o u r s e s c ? ) ,  e x p l a i n  t h e  d e s i g n  a n d  p l a n  

U s e r  p r o g r a m s  o p e r a t i o n  a n d  t r a i n i n g  

T h e  a m o u n t  o t  s e r v i c e  t °  b e  p r o v i d e d  

t h e  d i f f e r e n c e  b e t w e e n  t r a i n i n g  a n d  u s e r  a s s i s t a n c e  

T h e  F e e d b a c k  s e r v i c e  o p e r a t i o n  a n d  h o w  m u c r >  s h o u l d  
a r c h i t e c t s  i n t e r c e p t ,  a n d  h o w  d i r e c t  i n q u i r i e s  t o  
F e e d b a c k  c a n  b e  c o o r d i n a t e d  w i t h  t h e  a r c h i t e c t s .  

A R C  M a r k e t i n g  

M a r k e t i n g  d e f i n i t i o n ,  p l a n s  a n d  s t r a t e g y  C R L L )  

1  

2  

2 a  

2 b  

2 b  1  

2 b i a  

2 b 2  

2 b 2 a  

2  b  2  A 1  

2 b 2 b  

2 b 2 b l  I  
I  

2 b 2 b 2  !  

2 b 2 c  

2 b  2 c  1  

2 b 2 c 2  

2 b 2 c  3  

2 b 2 c 4  

2 b 2 c 5  

2 b 2 c b  

2 b 2 d  

2 b 2 d l  
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T e n t a t i v e  A o e n d a  t o r  K W A C  M e e t i n g  

A n a l y s i s ,  n e e d s  a n d  p o s s i b i l i t i e s  2 b 2 d 2  

S p e c i a l  A R C  i n v o l v e m e n t s ,  s u c n  a s  N S F  ( D C E ) ,  t h e  D P C S  ( D V N )  2 f c 2 e  

V i e d :  2 c  

A , M ,  s h o w » t e l l » s h a r e  s e s s i o n  2 c l  

P , M ,  c o n t i n u e  t h e  s e s s i o n :  P o s s i b l y  b e g i n  w o r k s h o p s  o n  S p e c i a l  
P r o b l e m s  2 c 2  

T h u :  2 d  

A , M ,  D i a l o g u e  b e t w e e n  D C E  a n d  A r c h i t e c t s ,  T h i s  s h o u l d  b e ,  i n  
p a r t ,  d i r e c t e d  c y  t h e  e v < » n t 5  o f  W e d n e s d a y .  2 d l  

P . M .  M e e t i n g  o t h e r  c o m m u n i t i e s  i n c l u d i n g  B i l l  E n g l i s h  (  X e r o x  
P a r e )  a n d  p o t e n t l a  1 / a c t u a l  u s e r s  o f  N L S  2 d 2  

F r i :  2 e  

A , M ,  V i s i t  t o  X e r o x  P A R C  ( i f  f e a s i b l e )  2 e l  

P , M ,  w o r k s h o p s  o n  S p e c i a l  p r o b l e m s ,  H a r d w a r e  d e m o ' s  ( i f  
f e a s i b l e ) ,  C o n t i n u i n g  d i a l o g u e  w i t h  A R C  p e r s o n n e l ,  t r a i n i n g  i n  
D N L S  f o r  t h o s e  w h o  w a n t  i t  2 e 2  

T O P I C S  T o  b e  a d d r e s s e d  d u r i n g  t h e  w e e k  3  

G e t t i n g  A c q u a i n t e d  3 a  

N e w  S i t e s 5  W n o / W h e r e  a r e  t h e y ?  W h a t  a r e  t ^ e y  d o i n g ?  W h e n / W h y  
a r e  t h e y  c o m i n g  o n ?  3 a l  

O l d  s i t e s 5  S o m e t h i n g  l i k e  t h e  n e w  s i t e s  p l u s  l a s t  6  m o n t h s  i n  
r e v i e w  3 a 2  

N e w s i e t t e r  R e v i s i t e d :  P u t  o n e  o u t  a s  " m e e t i n g  n o t e s "  s o  w ®  w i l l  
o u t e u s h  a t  l e a s t  c n e  i s s u e  t h i s  ^ i m *  a r o u n d  3 a i  

i n t e g r a t i n g  k l s  i n t o  l o c a l  s i t e  o p e r a t i o n s ,  3 b  

F o r  t h o s e  s i t e s  w i l l i n g  t o  s h a r e  e x p e r i e n c e s ,  w h a t  d o e s  
e f f e c t i v e  N L S  u s e  r e q u i r e  i n  t e r m s  o f  p e o p l e  s u p p o r t ,  
d o c u m e n t a t i o n  s u p p o r t ,  h a r d w a r e  s u p p o r t  ( e „ g „ ,  h i - g u a l i t y  
p r i n t e r s ,  c a s s e t t e s , , , ) ,  e t c ,  3 b l  

i m p r o v i n g  t * " 6  t f f e c t i v e n e s s  o f  K W A C  3 c  
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FGB 10-FEB-75 12S 33 31B 30 
Tentative Agenda tor KWAC Meeting 

Given: The effect of KWAC on development of NLS is nearly ZERO, 
pro*s and Con's anyone? ici 

Future MLS expansion & to what degree can KWAC affect this? ic^ 

Potential system additions desired bv KWftC collectively 3c3 

Each of us are probably ooing things of interest to others 
(e.g., writing user programs, coordinating the production of 
d0cumepts, etc.) Can we take another crack at establishing a 
better mechanism for information exchanqe? 3c4 

There is also the old problem of establishing user idents and 
aossibjy getting theffi vacated £0r 0ne directory QT another, 
And then, I imagine one must remove idents from time to time. 
Why can;t the local Architect be responsible for this? 3c5 

Improving the Effectiveness Of Office-i 3d 

How SRI-ARC might better improve communications with the 
community. 3dl 

At any given time, ©ne may enCounter difficulty in determining 
what is at Office-i, what will be available , and what is going 
away, Suggestions ? 3d2 

DOcumentgtioni status, needs, and olans 3d3 

POLICY/MAMAGEMENT/OPERATION of OFFICE-1 3e 

Offquota login policy 3el 

usaoe st^tistics 3e2 

Improved access t° NLS (e.g., via a commercial net) 3e3 

is "terminal like" access enough? 3e3a 

How qc we get existing information into NLS? out of NLS into 
existing systems? 3e3fc 

DEX over the Net (& how it compares to having very large 
buffers "vajiabie in your TIP,ANTS,ELF or whatever) 3e3c 

DEX through TjFS- Problems and Remedies 3e3d 

Alternative pricing schemes: For example, plans tor payment by 
usage (instead of slots) 3e4 

3 



Tentative Agenda lor KWAC meeting 
FGB 10-FEB-75 12 S 33 

Expansion of Ofiice-1 facilities 3e5 

For example, can a teleconferencing pacfcage be made 
avaljabie, 3e5a 

Resolution of severe problems 3efc 

ARPANET problems and potential solutions |«7 

pffice-2 3eB 

Miscellaneous 3f 

Equipment demo - local vendors and their wares. Have vendors 
bri ng in equipme nt £ 0r dem 0, particularly printers, 3fi 

Specific Prcfciems 3g 

My own involve integrating NLS into our local site operations 
and using NLS to cooperatively produce documents (where the 
cooperatcrs are Geographically dispersed and have varying 
degrees of expertise in NLS), If you all will send me 
additional topics, I'll try and worK up some sessions to 
discuss them in, 3gl 

The Applications of NLS or Beyond Text Editing 3h 

1>alKs of specialized use of NLg by some architects 3hl 

4 
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( J  3  1 8  3 0 )  1 0 - F E B - 7 5  1 2  s  3  3  f  j  ?  ?  T i t l e :  A u t h o r ( s ) !  F r a n k  G ,  
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* •» 

J C G  9 - F E B - 7 5  1 5 : 5 2  3 1 8 3 2  
m  s g - f  i l e - d e c - t c - f  e p - 7 5  

t h e s e  a r e  m y  s e n d m g g s  f r o m  1  d e c  7 4  t h r o u g h  7  f e b  7 b  

- F E R - 7 5  1 2 1 9 - F S T  D S M l T R l  t h e  r e a s o n  w h y i  
D i s t r i b u t i o n '  G I L B E R T ,  d s m l t h  
R e c e i v e d  a t s  9 - F E 8 - 7 5  1 2 S 1 9  ?  5 9  

j o h n s  i  h a v e  b e e n  g o i n g  t h r o u g h  v u - g r a p h s  p r e p a r i n g  
a n d  
i  d i s c o v e r e d  t h e  r e a s o n  f o r  o u t  i n a b i l i t y  t o  p r o d u c e  
l e v e l ,  
h e r e  i s  a n  e x c e r p t  f r o m  1 9 6 8  g r o w t h  p l a n  f o r  a l m s a #  

g s - 1 6  1  
1 5  1 5  
1 4  5 1  
1 3  2 8 9  
1 2  3 9 8  
n  9 4  

2 - 1 0  2 5 1  
t o t a l  1  0 9 9  

t h a t  w a s  p r o j e c t i o n  f o r  1 9 7 1 ,  t h e  1 9 7 3  p r o j e c t i o n  o n l y  w e n t  u p  t o  
1 2 9 7 .  
i  r e a l l y  f e e l  t h i s  i n f o  s h o u l d  b e  t r e a t e d  w i t h  u t m o s t  c o n f i d e n c e  
s o  I ' m  
n o t  p u t t i n g  i t  i n t o  e n v  f i l e  o t h e r  t h a n  j c s  ( g i l b e r t  t h a t  
i s ) , l u x  2 a  

8 " » F E B - 7 5  1 0 1 5 - P S T  D S M I T H s  n o t  m u c h  o f  a n y t h i n g  
D i s t r i o u t i o n J  G I L B E R T ,  d s m i t h  
R e c e i v e d  a t l  9 - F E B - 7 5  1 0  s 1 5  s  2 4  3  

j u s t  t h o u g h t  I ' d  l e t  y o u  K n o w  h o w  t h i n g s  h a v e  d e t e r i o r a t e d ,  I ' m  
i n  t h e  
o f f i c e  o n  S a t u r d a y  a f t e r n o o n  -  w o n d e r  w h a t  y o u r ' r e  d o i n g  H M M M M M M ?  
d r o p  w e  a  l i n e  -  e x p e c t  t o  b e  a r o u n d  ' t i l  a b o u t  1 7 0 0 ,  l u x  3 a  

7 - F E B - 7 5  l 4 ? 0 - p S X  F A R B E R  a t  U S C - I S I A i  R E S  P A C K A G E  
D i s t r i b u t i o n .  G I L B E R T  A T  Q F F X C E - l  
R e c e i v e d  a t :  7 - F E 8 - 7 5  1 4  s  2  3  s  0 2  4  

J O H N  i  
I  H A V E  T A K E N  T H E  L I B E R T Y  O F  S E N D I N G  Y O U  S O M E  
D O C U M E N T S  O N  S O M E  I N T E R E S T I N G  S T U F F  T H A T  « E  
A R E  D O I N G  A T  C F G ,  
D A V E  
P , S ,  T H E  T E R M I N A L  S T U F F  I s  C O M I N G  S O O N  4 a  

7 - F E B - 7 5  1 4 1 4 - P S T  T A Y L O R S  " A n  I n f o r m a l  M e e t i n g "  - - - f r o m  D r .  d e l l  
D i s t r i b u t i o n s  G I L B E R T #  t a y l o r  
R e c e i v e d  a t s  7 - F E B - 7 5  1 4  !  1 4  s  1 9  5  
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JCG 9-FEB-75 15:52 31832 
msg-£ile-dec*to*feb-75 

John# 
I would like to h ave an *off-the-rec°td' ana Private 

conversation 
with you# at our earliest mutual Inconvience, f t,at some 

appropriate 
secluded spot --> "HERNANDOS HIDAWAY" ??? <-- with appropriate 
'refreshments available, 5a 

Please call# 0r sndmsG t 0  TAYLOR0OFMCE 0 f  an appointed time t 0  
call you, 5b 

/s/FlOyd A, Qdeli, C via The Sorcerer's Apprentice] 

5C 

6-FEB-75 2040-PST TAYLOR at OFFICE-1: BRL Ph 0 ne li ne$ 
Distribution: UHLIG AT OFFICE-1# GILBERT AT OFFICE*!# CIANFLGNE 

a t  office-i## nxtchell a t  office*!# dsmith at office-i# leisher at 
•ffICf-1# taylor 

Received at: 6-FEB-75 20:40:17 5 

„,,hey all your out there in 'network' land,,, we found some 
possible 
trouble with one of our "modems". It was taken Off the system 
Thurs 
afternoon, It will be under repair tomorrow (Friday) am and 
returned to 
service as scon a!» Possible,,, 

***-> STAN TAYL0P--8RL 6a 

6-FEB-75 2034-PST TAYLOR: Wednesday's Link to you copy of msg 
obeli to uhllg 

Distribution 5 GILBERT, taylor 
Received at: 6-FEB-75 20:34:16 7 

John t "** 
your note to me about your experience with nls is most 

gratifying 
to me,,, ,as you might expect, I am using it for local ammunition 
at 
the brl# since or, Eicbelberger is expressing anxieties ,, of 
late, 7a 

,,,About the extra pages in your directory.., I will 'start' the 
wheels 

rolling -- probably tomorrow, 7b 

I may need some back-up from you# to get approval to attend the 
meeting 

2 



msg-£ ile-dec*tc-£ eb-75 
JCG 9-FEB-75 15!52 31832 

at SRI, that Ron is going to attend,,, I nave rather strong 
feelings that I should be there} Dr, Odell sent the message noted 
below to Ron 
late today,,,he had read your note to me, and ron's journal 

article 
relative to the agenda for the 'KWAC' meeting at SRI, 

6-FE6-75 12:59829,588 
Date: 6 FEB 1975 1259-PST 
From: TAYLOR 
subjects DF.CDEL REPLY R.EF ' STEERING COMMITTEE 
To: UHLIG 
cc: TAYLCP 7c 

RON, 
DO NOT REQUEST AMC APPROVAL FOR MEETING, ODELL PHONING 

MEMBERS AGAIN, "NEW SUBJECT" 
REF: K a AC MEETING 18 FEB, FF 

"I AM SURE YOU WILL wANT TO CONSULT WITH ME EARLIST RELATIVE 
TO POLICY ISSUES AND IMPLICATIONS ALONG WITH RAMIFICATIONS. "A 
PROPHET'S 

HONOR DEFENDS UPON HIS TIMING --- GREETINGS FROM JOHN THE 
BAPTIST" 
------ FLCSfD A ODELL, CHAIRMAN AMC STEEPING COMMITTEE 

IN THE FASHION OF THE INDIANS,*«•'UGH' , • ,, — - — 
,,.I hope the message is not lost in the 'humor'C?3 

-----------Stan 7d 

5-FEB-75 1909-FST DSMITHJ CLEANUP OF YOUR INITIALS FILE 
Distributions DSMITH, gilbert 
Received at: 6-FEB-75 19:09:05 8 

PER JOHN GILBERT'S MESSAGE OF EARLIER TODAY, I HAVE CLEANED UP 
YOUR INITIALS FILE, ALL YOUR JOURNAL DOCUMENTS SHOULD GO INTO THE 
SAME BRANCH FROM NOW ON, AND YOU SHOULD BE ABLE TO READ THEM WITH 
THE NLS COMMAND P'7 (WHICH STANDS FOP PRINT JOURNAL 3 AND IS 
TERMINATED BY A CARRIAGE RETURN, 

IN ADDITION TO STRAIGHTENING OUT THIS PROBLEM, WITH YOUR 
JOURNAL BRANCH, I HAVE ALSO MOVED YOUR MESSAGES TO THE BRANCH 
LABELED "MESSAGE", YOU HAVE 60 PAGES OF OLD MESSAGES}}} 

I SUGGEST THAT YOU MAY WANT TQ TRY TO DELETE A FEW OF THESE, 
YOU CAN VIEW JUST THE FIRST LINE OF EACH ONE (THE SUBJECT LINE) BY 
GIVING THE NLS COMMAND PBMESSAGEX, THEN TO SEE THE WHOLE OF A 
PARTICULAR MESSAGE NOTE THE NUMBER, ETG, 3K, AND DO P83HN, TO 
DELETE USE THE COMMAND DB FOLLOWED BY THE MESSAGE NUMBER AND TWO 
CARRIAGE RETURNS, 

WE ARE WORKING HARD ON RELIEF FOR YOU. I KNOW BRL IS AWFUL TO 
GET TO, AS LONG AS NOBODY KICKS YOU OFF, FEEL FREE TO USE THE HP 

3 



msg-file-aec-tc-feb-75 
JCG 9-FEB-75 15{52 31832 

AT PATRICK AFB, THAT IS ALSO AN AUTOVON NUMBER, I USED IT TODAY 
AND BAD NO PROBLEM, EXCEPT THAT IT WAS VERY SLOW. BUT THAT SEEMS 
TO BE A GENERAL PROBLEM WITH ALMOST ALL TIPS, 

RON UHLIG 
P.S, THIS SHOWS AS BEING SENT TO YOU, BECAUSE I SENT FROM YOUR 
DIRECTORY AFER I DID THE CLEAN UP. 

fc"FEB""75 1305-PST UHLIG* revaluation of grade structure at the 
LSSA MIC 

Distributions GILBERT, cianflone# arntson, leisher, uhllg 
Received ats 6*F£B-75 13«05;42 

8a 

9 

9a 

<  U H L I G ,  T C G I L B E F T,NLS? 3 #  > #  6 - F E B - 7 B  1 2 * « 1  R P U  t f f f  
1 hugh turman informed duxe Windsor and me of a potentially 
serious problem developing at the MIC, during the past couple ot 
weeks, hugh has been contacted by supervisors at D C A  and D C A S P  
for evaluation ot three of his people who are on referrals to 
those agencies, in addition, hugh has two of his employees who 
have been working with CSC and DA in the VTAADS area and are 
highly regarded by CSC personnel for their professional 
competence, this is a reason for VTAADS add-ons being prototyped 
at AMC, Deicres Gresnam, CSC coordinator for VTAADS, has 
indicated privately to Hugh that CSC grades are higher for 
employees ooing comparable work, although PT & FD can defend 
their position that the grades meet the approved job standards, 
1 believe we should ask for a survey ot several other DOD 
agencies including U5AMSAA to assure that we are competitive? 
otherwise, the MIC will serve as a training area for other 
agencies, the data center o f  T-7 encountered the same situation 
for several years, 
2 expansion of rOmiS will be seriously hampered if we permit this 
situation to exist# and we will almost certainly lose 3  key H Q ^ I S  
support people within the next month, with the other 2 going &y 
this summer, the 3 people could probably be persuaded to stay if 
we at least get P&T to start a survey, 
3  ron 

1 

9b 

9c 

9d 

6-FEB»75 1258-PST UHLIG? REEVALUATION OF GRADE STRUCTURE AT THE 
LSSA MIC 

Distribution; GILBERT, ciantione# leisner, upliq, arntson 
Received at? 6-FEB-75 12.58,13 10 

10a 
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6 - F E B - 7 5  1 Q 5 5 - P S 1  G I L B E R T S  a o p r c v a l  o f  f i n a n c i a l  c h a n g e s  
D i s t r i b u t i o n *  M I T C H E L L ,  g i l b e r t ,  a r n t s o n #  d s m i t h  
R e c e i v e d  a t !  6 - F E B - 7 5  1 0  5  5 5  !  5  2  1 1  

i ' v e  b e e n m c n i t o r l n g  y o u r  e x c n a n g e  o f  m e s s a g e s  w i t h  s m i t t y  a b o u t  
t h e  c o m p t r o l l e r ' s  d e s i r e  t o  m o n i t o r  s y s t e m  c h a n g e s  i n  a  d v a n c e ,  
a f t e r  b e i n g  h e r e  i  h a v e  d e t e r m i n e d  t h a t  t h e r e  e r e  : s o  m a n y  t h i n g s  
w r o n g  w i t h  t h e  s y s t e m  t r o j m  a n  a d p  p o i n t  o f  v i e w  t h a t  i t  I s  
a m a z i n g  t h e  f i e l d  c a n  t e l l  a s  m u c h  a b o u t  i t  a s  t h e y  h a v e  b e e n  a b l e  
,  t h e  t r o s c o m  c o m p t r o l l e r  h a s  a  v e r y  K n o w l e d g e a b l e  a n a l y s i s  o f  
t h e  p r o b l e m s  i ' m  i n c l i n e d  t o  t h i n k  w e  s n o u l d  g e t  t h e  a d p  b u g s  
o u t  o f  t h e  s y s t e m  b e f o r e  w e  p a y  m u c h  a t t e n t i o n  
o  t h e  s c r ' s  m o s t  o f  w h i c h  a p p e a r  t o  d e a l  w i t h ,  s y m p t o m s  t h a t  w i l l  
o t h e r w i s e  b e  r e c t i f i e d ,  o n e  p i e c e  o f  g u i d a n c e  w e  n e e d  b a d l y  o u t  
h e r e  » i s  t h a t  c o n c e r n i n g  t h e  u s e  o f  p o i n t  a c c o u n t s  v e r s u s  w e a p o n s  
s y s t e m s  j l e v e l  f o r  c o m m i t m e n t  c o n t r o l ,  l i s  

6 - F E B - 7 5  1 0 5 0 - F S T  G I L B E R T !  s m i t t y ' s  i n l t i a l s  f i l e  
D i s t r i b u t i o n :  U H L I G ,  d s m i t h ,  g i l b e r t  
p e c e i v e d  a t :  6 - F E B - 7 5  1 o ! 5 0 f 0 1  1 2  

t o n '  w 0 u l d  y o u  t a k e  a  l 0 o K  a t  s w i t t y ' s  i n i t i a l s  f i l e  ,  h e  i s  
h a v i n g  
t r o u b l e  t r a n s f e r r i n g  m e s s a g e s  i n  u s i n g  p r o c e s s  b r a n c h  m s g i n ,  i  
s u s p e c t  h e  m a y  h a v e  t h e  w h o l e  s e t  j o f  p r o b l e m s  w i t h  j o u r n a l ,  e t c ,  
t h a t  t h e  r e s t  o f  u s  h a d ,  I ' m  s u r p r i s e d  t h e y  a r e  h a n g i n g  i n  a s  
t o u g h  a s  t h e y  a r e  i n  v i e w  j o f  t h e  d i f f i c u l t y  o p e r a t i n g  o u t  h e r e ,  1 2 a  

6 - F E B - 7 5  o 7 4 5 • P s T  M I T C H E L L :  a p p r 0 v a l  0 f  f i n a n c i a l  c h a n g e s  
D i s t r i b u t i o n :  D S M I T H ,  g i l b e r t *  a r n t s o n ,  m i t c h e l l  
p e c e i v e d  a t :  6 - F E B - 7 5  0 7 * 4 5 : 4 4  1 3  

t h i s  s u b j e c  w a s  a  m a t t e r  o *  d i s c u s s i o n  a t  a  m e e t i n g  o f  r n t «  g i l b e r t  
w i t h  g e n  s e a r s ,  1 6 0 0  h o u r s ,  4  f e d  7 5 ,  t h e  r e c l a m a  o f  t h e  
c o m p t r o l l e r ' s  d f  
( t r a n s m i t t e d  t o  y o u  a s  m y  m e s s a g e  o f  5  f e b  7 5 )  w i l l  h a v e  t o  b e  
m a d e  b y  m r ,  g i l o e r t  t o  g e n  s e a r s ,  r e c o m m e n d  y o u  d i s c u s s  s u b j e c t  
w i t h  m r ,  g i l b e r t  d u r i n g  h i s  v i s i t  t h i s  w e e k  t o  s t „  l o u i s ,  1 3 a  

6 - F E B - 7 5  0 5 0 4 - P S i  D S M I T H :  A p p r o v a l  o f  F i n a n c i a l  s y s t e m  C h a n g e s  
D i s t r i b u t i o n *  M I T C H E L L ,  d s m i t h ,  a r n t s o n ,  9 i l O e h t  
P e c e i v e d  a t :  6 - F E B - 7 5  0 5 : 0 4 : 2 7  1 4  

Y o u r  m e s s a g e  c o n c e r n i n g  t h e  i n t r o d u c t i o n  o f  a  h e a d d u a r t e r s  
c 0 r i s t r a i n t  
a p p r o v a l  t o  a l l  f i n a n c i a l  s y s t e m  c h a n g e s  i s  n o t  c o n s i d e r e d  
p r a c t i c a l ,  
C u r r e n t  p r o c e d u r e s  r e q u i r e  t h a t  w e  s e e k  H q  g u i d a n c e  f o r  t h o s e  
i s s u e s  
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which are net resolvable in St Louis, Additionally you are 
apprised of 
of the change request load weeicly, The priority of work Is 
established 
by the assignment of a change request priority, Any other 
administrative 
requirement will only increase the lead time required to field 
changes 
and reduce the responsibility of the ALMSA Directorate involved, 
Additionally because of the travel monev situation any briefings 
you 
may desire will be conducted telephonically unless ypu have the s, 
SMITH 14a 

5-FEB-75 i3Q$*PST GILBERT: payroll for armcom 
Distribution: MITCHELL, arntson, gilbert 
Received at: 5-FEB-75 13!06?36 15 

since we can*t seem t0 get appr0val f0r the badly needed payr0ll 
system 
for armcom,let's get with our comptroller# botain a copy of the 
csc programs and let mccune install the system himself, 15a 

5»FEB-75 1225-PST MITCHELL: appioval of systemcnanaes 
Distributions DSMITH, gilbert# amts0n# mitche^ 
Received at: 5-FEB-75 12:25:21 16 

the following messAge was received from the cneif, fin and acct 
div this headquarters: 

1. The current ppocedures for processing System Change Requests 
C SCRf s 3 and reviewing releases do not provide the controls over 
priorities that appear t0 be needed t0 gat the financilal programs 
operational, tor example: only those SCRs that require 
functional guidance or policy decisions are forwarded to this 
Headquarters fOr approval, SCRs which involve only changes to 
programs within current guidance are processed at ALMSA and 
programming is initiated without contact with proponents at this 
level , While it is recognized that some of these SCRs involve 
technical processes, the utilization of resources to resolve these 
problems instead of devoting the resources to those problems 
identified by this Headquarters tor priority efforts may be 
contributing to the lack of improvement. 

2, Efforts were initiated to perform an advance review of 
releases to insure that only functionally approved changes were 
incorporated. Recently, for various reasons# these reviews have 
not been performed on a timely basis. 
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3, It is requested that, effective immediately, ail SCRs 
involving financial applications be forwarded to this office for 
review, approval and concurrence with the priority assigned before 
any systems design or programming applicable thereto is initiated, 
In addition, it is requested that an ALMSA representative(s) brief 
members of this office as soon as possible on all proposed changes 
beginning with release 31, Briefing should be performed at this 
Headquarters and should be prepared in non-tecnnical terms. After 
this initial "catch-up" Driefing, eacn proposed release snould be 
the subject of a functional briefing before programming is 
initiated, i&a 

5"FEB«»75 121G-PS1 UhLIG: 10 LB, TERMINAL 
Distributioni GILBERT, unlig 
Received at; 5-FEB-7S 12ji0,01 17 

JOHN, I'M SEEDING THIS TO YOU ON A DIGILQG 10 LB, TERMINAL WHICH 
IS CURRENTLY BEING DEMONSTRATED TO US,, IT WORKS WITH ANY TV SET, 
COST IS $1295, 1 WILL HAVE IT TO TRY OUT FOR ABOUT 1 WEEK, IT 
REALLY IS SMALL, DIMENSIONS ARE 13"X12"X3 1/2". 

RON 17a 

a-FEB-75 1917-PST UHLIG5 Dinner Invitation 
Distributions GILBERT, ubllg 
Received ati 4-FEB-75 1 <9s 17:o4 IB 

John , can you plus one come to dinner at our home on Mon 24 Feb, 
Bev 
said something about a Thursday at the party last Saturday, but 
she had £ 0rgpt t en t h at that is her day f 0r de n  ^eetinds, (She's a 
Cub Scout 
Den Mother, among other things), Ron 18a 

4-FEB-75 1351-PST UHLIGj Network Steering Committee Meeting 
Distribution* GILBERT, TAYLOR, uhlig, ar nts o n, cl an flone 
Received at» 4-FE8-75 I3s5l s08 19 

Stan Taylo r  plea se oa s s  this m sg t° Floyd O'Dell ASAP, I just 
received 
a call from Jim Saum, since he told Floyd he could come to mtg in 
AMC HG on 25-2B Feb, procs have been changed at TpQSCOM, TWX 
calling 
mtg must state "AMC approved meeting". Even then, 
the TRGSCOM Chief of staff calls the AMC Chief of Staff , MG 
Kirwin 
to as* whether he has approved mtd, Question is whether e will 
ask 
MG Kirwin tc approve, Although mtg came to a.ttn of SGS because 
they wanted (and got) our first mtg room, I douot that it came to 
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attention of MG Kirwin, Floyd# do you want us to try, and John, 
do you 
want to seek approval? X doubt that we'll get it, in any 
case we would need the agenda. Alternative is to go without Jim 
Saum, 
jim also says Boo jaires is in hospital, and probably can't make 
it, 

Ron 19e 

4»feb"75 1Q50-PST a rmTSGN: g's G=gram re. division priorities 
Distribution! UHnlG, gilbert, arntson 
Received Ati 4-FEB-75 10:50:11 20 

ref your 3 feb 75 18lo pst, 20a 

h 0w ab 0ut addi ng o ne m 0re, HQ MIS f 0r IL? MG pezdlrtz wa nts us t 0  
move out and your boys have started action. While you are at it, 
have you considered livening up the WAR oy writing the items in 
short, telegraphstyle with more information but fewer words? 20b 

4-FEB-75 0716-PST CIANFLONEI ImPact Statement for ALMSA and LSSA 
for TDY Restriction 

Distribution: DSMITB, LEISHEF, gilbert, arntson, mitchell, 
cianflone, uhlig 

Received at: 4"feB«75 07:16:08 21 

1, we provided the following data to comptroller AMC, 
Ihe impact of the TDY restriction will be especially severe at the 
Automated Logistics Management Systems Agency (ALMSAj and 
theogistic systems support Agency (LSSA), These two agencies 
design adAnd develop standard automated"systems for use throughout 
the command. The major areas of impact are as follows: 

a, Delay in Installation of ALPHA, ALPHA, the first portion 
of AmC's standard commodity command system is scheduled to be 
installed at ECOM, APMCOM, and TACOM in the 1st, 2nd, and 3rd 
quarters, FY 7o, respectively, personnel from ALMSA must assist 
the commands in preparation for the system and in its initial 
operation. If aaditional TDY funds are not provided it will be 
necessary tc restrict the ALMSA support to ECOM at one-fourth tne 
normal level of effort reaulred to install the ALPHA system and in 
addition postpone ARMCOM and TACOM implementation, This 
postponement will require continued use of inefficient pre-ALPHA 
systems, delaying the improvement of logistic management those 
commands, and cause the "irretrievable loss of forecasted benefits, 
In addition, at ARMCOM, support for the JCAp (Ammo Production 
Base) and SAIRS (Small Arms Inventory Reporting System) will be 
reduced, At TACOM, the delay will result in greatly reduced 
support of the project Manager, Tank Production Acceleration 
Program, one of amcs highest priority efforts, 2la 
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J C G  9 - F E B * 7 5  1 5  S b  2  3 1 8 3 2  
m s g - f i l e - d e c - t e - f e p - 7 5  

o .  R e d u c e d  s u p p o r t  o f  I n t e r n a t i o n a l  L o g i s t i c s ,  B o t h  A L M S A  
a n d  I s s a  a r e  h e a v i l y  i n v o l v e d  i n  t h e  d e v e l o p m e n t  o f  I L  s y s t e m s  f o r  
t h e  c o m m o d i t y  c o m m a n d s ,  d e p o t s ,  a n d  t h e  i n t e r n a t i o n a l  L o g i s t i c s  
C e n t e r ,  T h e  A r m y  ( a n d  O S D )  c a n n o t  a f f o r d  t o  r i s K  d e l a y  i n  t h i s  
i m p o r t a n t  a s p e c t  o f  i t s  c i s s i o n ,  T h e  s e n s i t i v i t y  o f  t h e  
I n t e r n a t i o n a l  L o g i s t i c s  P r o g r a m  d e m a n d s  e a r l i e s t  p o s s i b l e  
a t t a i n m e n t  o f  m a n a g e m e n t  i m p r o v e m e n t s  i n  r e s p o n s i v e n e s s  t o  t h e  
S e c r e t a r y  o f  S t a t e  a n d  t h e  P r e s i d e n t ,  

c .  D e l a y  i n  d e v e l o p m e n t  o f  t h e  A M C  H Q  M a n a g e m e n t  i n f o r m a t i o n  
S v s t e m ,  p r o t o t y p e  o p e r a t i o n s  o f  t h e  H Q  M I S  h a v e  p r o v e d  t o  b e  
e x t r e m e l y  v a l u a b l e  t o  t h e  D i r e c t o r s  a n d  t h e i r  s t a f f s .  E x t e n s i o n  
o f  t h e  s y s t e m  t o  a d d i i t i o n a l  a r e a s ,  i n c l u d i n g ,  e s p e c i a l l y ,  
I n t e r  r a t i o n a 1  L o g i s t i c s ,  w i l l  n a v e  t o  b e  d e l a y e d  u n l e s s  L S S A  
a s s i s t a n c e  c a n  o e  p r o v i d e d ,  

d .  D e l a y  i n  S e l e c t e d  s y s t e m s ,  
( 1 )  T h e  i n s t a l l a t i o n  E q u i p m e n t  M a n a g e m e n t  s y s t e m  ( I E M S )  

s c h e d u l e d  t c  b e  p r o t o t y n e d  i n  A u g u s t  1 9 7 b ,  i s  o n e  o f  t h e  m o s t  
c o s t - e f f e c t i v e  s y s t e m s  y e t  d e v e l o p e d ,  y e a r l y  s a v i n g s  o f  $ 3 0  
m i l l i o n  a r e  f o r e c a s t e d ,  p a c h  m o n t h  o f  d e l a y  d u e  t o  l a c i c  o f  L S S A  
s u p p o r t  w i n  r e s u l t  i n  l o s s  o f  $ 2 , 5  m i l l i o n ,  

( 2 )  A I F  f 0 r  A r s e n a l s ,  S t a n d a r d i z a t i o n  o *  a c c o u n t i n g  s y s t e m s  
a t  A M C  A r s e n a l s  i s  s c h e d u l e d  f o r  J u l y  1 9 7 6  t o  m e e t  c o m m i t t m e n t s  t o  
O s D  a n d  G A C . C  H e a v y  s u p p o r t  b y  L S S A  i s  r e q u i r e d  t o  m e e t  t h i s  
o b j e c t i v e  b y  i n s t a l l a t i o n  o f  A j f  ( A r m y  i n d u s t r i a l  p u n d )  s y s t e m s ,  
L S S A  p e r s o n n e l  m u s t  a s s i s t  t h e  A r s e n a l s ,  o n - s i t e  a n d  t h e s e  v i s i t s  
m u s t  b e  s c h e d u l e d  s 0  t h a t  a l l  A r s e n a l s  c a n  b e  o p e r a t i o n ^ 1  a t  t h e  
b eg inn ing  o f  t h e  f i s c a l  yea r  21b  

C 3 )  T h e  P e r S o n n e l  M a n a g e m e n t  X n f o r m a t i o n  S y s t e m  ( P H I S ) ,  
M a n a g e m e n t  o f  c i v i l i a n  p e r s o n n e l  i s  o n e  o f  t h e  m o s t  s e n s i t i v e  a n o  
i m p o r t a n t  m i s s i o n s  o f  A M C ,  P M I S  i s  A M C ' s  s t a n d s a j r d  s y s t e m  t o  
s u p p o r t  t h i s  a r e a ,  i t  i s  c u r r e n t l y  s u p p o r t i n g  p e r s o n n e l  
o p e r a t i o n s  a t  o e p o t s ,  c o v e r i n g  5 0 , 0 0 0  e m p l o y e e s ,  a n a  m u s t  b e  
e x t e n d e d  t o  c o v e r  t h e  r e m a i n i n g  6 0 , 0 0 0  e m p l o y e e s  o f  A M C  a s  s o o n  a s  
p o s s i b i e >  A d v a n t a g e s  o f  t h e  s t a n d a r d  s y s t e m  a r e  s o r e l y  n e e d e d  i n  
t h e  c u r r e n t  e n v i r o n m e n t  o f  d e c l i n i n g  m a n p o w e r  a u t h o r i z a t i o n s ,  2 1 c  

4 - F E B - 7 5  0 6 0 9 - P S T  B H L s  N L S  A r c h i t e c t s  M e e t i n g  
D i s t r i b u t i o n !  g i l b e r t ,  m i t c h e l l ,  a r n t s o n ,  c i a n f l q n e ,  d s m i t h ,  

L E I S H E R ,  u h l i g  
R e c e i v e d  a t !  4 - F E B - 7 5  0 6 i 0 9 ! Q 6  2 2  

D u r i n g  t h e  w e e j c  o f  F e b  2 3  t h e r e  w i n  a  m e e t i n g  o f  t h e  N L S  
A r c h i t e c t s  
( K n o w n  a s  t h e  K W A C ) ,  T h e  N L S  A r c h i t e c t s  c o m p r i s e  a  g r o u p  o f  a b o u t  
1 2  
p e r s o n s  w h o  a r e  n o t  o n l y  u s e r s  o u t ,  a l s o ,  w h o  a r e  i n t i m a t e l y  
a w a r e  o f  
t h e  t e c h n i c a l  a s p e c t s  o f  t h e  N L S ,  D r ,  U h l i g  h a s  b e e n  i n v i t e d  t o  
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join 
the group and will attend, from 18 to 21 February, as the AMC 
representative, 22a 

So m© tentitive topics to he discussed ares 
Talks of specialized u se of NLS by some architects, 
potental system additions desired by itWAC c o llectively, 
Plans for further expansion of the user community, 22b 

Since the A MOMig dr°uP is rather u nl que in t©r f f is o f  the 
organization represented, Ron has been asked if ne would speak on 
the 
nature of the "experiment" you are all taking a  part in, He 
expects 
that we will be able to cull some of your experiences from the 
ARPACQMMENTS file, but seeks to amplify these comments with some 
additional, in particular, we ask that you make a  specific comment 
that 
you feel might assist the KWAC group to strengthen the NLS and 
make it 
a  better tool for users such as the A MOMI5 group. Bear in mind 
when 
offering these suggestions that you will be speaking not only for 
your 
group as it now exists but for the broader group of the larger AMC 
community,, 22c 

Sena yOu r  sugs®st i o ns hY me Ss a9 e  t 0  U H L I G» 

Ed vonGehren 22d 

3-FEB-75 2340'FST STEPFEPUO AT USC-ISIAS NLS AT CIFFICE-I, ETC, 
Distribution! GILBERT AT OFFICE-1, brl at offj.ce-1, u nlig at 

office-1, farcer at isi 
Received at! 4-FEB*75 02S19j07 23 

LAST NITE I WAS TRYING TP USE NLS AT OFFICE-1, BUT THE 
LINE WAS SO SLOW THAT I ALMOST WENT TO SLEEP BETWEEN 
CHARACTERS, WHAT A DRAG JII 23A 

I HAVE CONSTRUCTED A SHORT MESSAGE IN NLS FOR YOU TO READ IF 
YOU WANT TG TAKE THE EFFORT, IT IS NOT TERRIBLY IMPORTANT, 23B 

I AM GOING TO SNEAK A C OpY OF THE pIECE OF IT THAT I GOT OUT 
INTO A TENEX FILE FOR SNDM5G INTO THIS MSG USING BANANARD AT ISI, 23C 

3-FEB*75 23!16S03-PST,523!000000000000 
Net mail from site OFFICE-1 r cvd at 3-FEB-75 2  J s16» 01 
Date! 3 FEB 1975 2317-PST 

10 
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From: BPL at 0FFICE-1 
Subject: YOUR LINK MON NlTE 
10: GILBERT 
cc: STEFFERUO at IsIA 23d 

JOHN, 236 

3 john, were you experimenting with a small screen glass printer? 
i 
cannot think of any other good reason why youwould make that kind 
of 
error, you seemed to be unafiale to copy text from a few lines 
above, 23f 

THAT WAS PART Of AN NL5 MESSAGE I WAS DOING 
FOR YOU,RON, AND DAVE, 23G 

GOT TO GO NOW, 23h 

SEE YOU, STEF 231 

THAT WAS THE PEICE I SENT TO JOHN, JUST FOR THE EXERCJ;SE, I 
INCLUDED IT IN THIS MESSAGE WITH A (CONTRQL-B) JUST AS YOU WOULD 
IN SNDMSG, I PULLED IT OUT OF MY <MES5AGE,TXT>1> FILE AT ISI, 23J 

THE EASON WHY I HAD TO BUG OUT FROM OFFICE WAS THAT THE SYSTEM WAG 
GOING DOWN FOR TH NITE AND I DIDN'T WANT TO MISS GETTING SOME 
THING 
OUT, NO MATTER HOW TRIVIAL IT WAS, 23k 

RON, I REALLY APPRECIATE YOUR REFERENCE TO THE NEW T-NLS COURSE 
OUTLINE, TCDAY I WENT OVER TO ISI TO GET IT PRINTED OUT ON THEIR 
PRINTER, AND GOT THEM EXCITFD ABOUT GETTING A COPY FOR THEMSEVLE5, 
AS A RESULT, THEY GO I INTO THE ACT AND WE SUCCEEDED IN GETTING 
THE HJOUFNAL,25275,1 DOWN TO ISI FOR PRINTING, TOMORROW, I AM 
GOING BACK CVER 10 GET SOME OTHER STUFF YOU REFERENCED OUT ON THE 
PRINTER, 2 31 

BESIDES* CHLCE HOLD, THE NGW SECRETARY, IS ALSO LEARNING NLS, SO 
WE 
HLAN T0 COMPARE R0TES, AT THIS POINT I AM ABQUT TO EARN SOME 0F 
MY 
ARPANET KEEF BY BEING USEFUL TO SOMEONE IN THE NSW PROJECT, 23m 

I WILL LET YOU ALL KNOW HOW THINGS GO, 23n 

BY THE WAY, IT SURE IS NICE TO BE ABLE TO TYPE AS FAST AS I WISH, 
AFTER THAT DRAG WITH OFFICE-1. 23D 

11  
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J C G  9 - F E B - 7 5  1 5  S 5 2  3 1 8 3 2  

S E E  Y O U  A L L  L A T E R ,  S T E F  2 3 p  

3 - F E 8 - 7 5  2 3 1 7 - p S T  B R L J  Y O U R  L I N K  M G N  N I T E  
D i s t r i b u t i o n i  g I L b e P T #  s t e f f e r u d  a t  i s i a  
R e c e i v e d  a t :  3 - F E B - 7 5  2 3 : 1 7 : 1 2  2 4  

J O H N ,  2 4 a  

3  j o h n ,  w e r e  y o u  e x p e r i m e n t i n g  w i t h  a  s m a u  s c r e e n  g i a s s  p r i n t e r ?  
i  
c a n n o t  t h i n k  o f  a n y  o t h e r  g o o d  r e a s o n  w h y  y o u w o u l d  m a k e  t h a t  k i n d  
o f  
e r r o r ,  y o u  s e e m e d  t o  b e  u n a b a i e  t o  c o p y  t e x t  f r o m  a  f e w  l i n e s  
a b o v e ,  2 4 b  

T H A T  W A S  P A R T  O F  A N  N L S  M E S S A G E  1  W A S  D O I N G  
F O R  Y O U , R O N ,  A N D  D A V E ,  2 4 c  

G O T  T O  G O  N O W ,  2 4 d  

S E E  Y O U ,  S T E F  2 4 e  

3 - F E B - 7 5  1 8 3 3 - P S T  G I L B E R T :  P R I O R I T I E S  
D i s t r i b u t i o n :  U H L I G ,  g i l b e r t  
R e c e i v e d  a t :  3 - F E B - 7 S  1 8 : 3 3 : 3 0  2 b  

R O N ,  F I N E ,  G I V E H E L E N  A  C O p Y  A N D  C L E A R  T E A H R E  M E S S A G E ,  I ' M  G L A D  
Y O U  A R E  R E V I E W I N G  P R I O R I T I E S ,  I N C I D E N T A L L Y ,  I  T A L K E D  T O  B O B  
D E N T O N ,  A N D  T H I N K  W E  S H O U L D  D I S C U S S  T H I S  P R O B L E M ,  2 5 a  

3 » f e b " 7 5  1 8 0 6 - P S T  U h L I g s  Y o u r  G - G r a m  r e  D i v i s i o n  P r i o r i t i e s  
D i s t r i b u t i o n :  G I L B E R T #  u h l i d  
R e c e i v e d  a t :  3 ™ F E 8 * 7 5  1 8 * 0 6 : 5 3  2 6  

J o h n ?  y o u ' r e  r i g h t #  I  h a d n ' t  l o o k e d  a t  t h e  p r i o r i t i e s  i n  a  f e w  
w e e k s ,  
M y  t e n t a t i v e  l i s t  r i g h t  n o w  w o u l d  b e  ( i n  n o  s p e c i a l  o r d e r !  S e N e T  
i m p i e t a t i o n ,  G e t t i n g  T D / C ^ S  " s t r a i g h t e n e d  o u t " ,  t h e  S n D m S G  
E x p e r i m e n t  
a n d  g e t t i n g  t h e  M I S  t o r  R e p o r t s  M a n a g e m e n t  " u p " .  N e x t  w e e k s  
r e p o r t  w i l l  r e f l e c t  t h e s e  p r i o r i t i e s .  O o p s ,  I  l e f t  a  v e r y  h i g h  
p r i o r i t y  o u t ,  I  w i l l  g o  t o  i i v e  i t e m s ,  f c e c u a s e  t h e  A d v a n c e d  
H y b r i d  C o m p u t e r  
S y s t e m  p r e l e c t  i s  a l s o  a  p r i o r i t y  i t e m ,  i s  t h i s  s u f f i c i e n t  a n s w e r  
t o  t h e  G r a m ,  I f  s o ,  l e t  m e  k n o w ,  a n d  I  w i l l  l e t  H e l e n  k n o w ,  w i t h  
a  c y  o f  t h i s  c o r r e s p o n d e n c e  a n d  y o u r  r e p l y .  S o r r y  I  d o t  l a x  i n  
t h a t  a r e a ,  

R o n  2 6 a  
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J C G  9 - F E B - 7 5  1 5  s  5 2  3 1 8 3 2  
m s g - f i i e - a e c - t c - f e p - 7 5  

3 - F E B - 7 5  1 8 0 2 - P S l  M I T C H E L L ?  c c s s o i  v s  a m c r  
D i s t r i b u t i o n  :  D S M I T H ,  g i l b e r t ,  m i t c h e l l  
R e c e i v e d  a t ?  3 - F E B - 7 5  1 8  s  0 2  s  5 8  2 7  

P l e a s e  p a s s  t o  m r  l u x  2 7 a  

r e f e r e n c e  ,  y o u r  m e s s a g e s  o f  2 7  j a n ,  s u b j e c t  a s  a b o v e ,  2 7 b  

i  d i s c u s s e d  t h e  2 0  j a n  7 b  a n d  t h e  i 9  a p r  7 4  l e t t e r s  w i t h  d a v e  
m a g a t h a n ,  t h e  1 9  a p r  7 4  l e t t e r  w a s  w r i t t e n  a f t e r  t h e  1 9 7 3  
i n v e n t o r y  s e m i n a r  i n  w h i c h  a l m s a  p a r t i c i p a t e d ,  2 7 c  

f f i a g a t h a n ' s  a b j e c t i v e  i s  t 0  h a v e  a l l  i n v e n t o r y  i n t o r m a t i o n  i n  o n ®  
d o c u m e n t ,  a m c r  i s  t h a t  d o c u m e n t ,  p a r a  2 b  o f  t h e  1 9  a p r  
l e t t e r a e s c r i b e s  t h e  m e t h o d  o f  p r o d u c i n g  i n t e r i m  h a n g e s  t o  t h e  a m c r  
t o  a c c o m p a n y  y o u r  r e l e a s e s ,  s u c h  c h a n g e s  w i l l  e n e n t u a l l y  b e  
p u b l i s h e d  a s  o f f i c i a l  c h a n g e s  t o  t h e  a m c r ,  y o u r  p r o b l e m  c o u l d  b e  
o n e  o f  c o n f o r m i n g  t o  a m c r  f o r m a t  2 7 d  

s u g g e s t  y o u  r e v i e w  t h e  1 9  a p r  l e t t e r  b e f o r e  s u b m l t t i n g y o u r  
c o m m e n t s " t o  t h e  2 0  i f i n  l e t t e r  ,  a m x a l - l s f  w a s  o n  d i s t r i b u t i o n *  2 7 e  

3 - F E B - 7 5  1 7 1 3 - F S T  M I T C H E L L i  s t o c k  c o n t r o l  f e d  m e e t i n g  
D i s t r i b u t i o n s  G I L B E R T ,  a r n t s o n ,  d s m i t h ,  m i t c h e l l  
R e c e i v e d  a t :  3 - F E R - 7 5  1 7 : 1 3 : 0 8  2 8  

i  h a v e  r e c e i v e d  a l m s a ' s  m e m o  f o r  r e c o r d  o f  t h e  s t o c k ;  c o n t r o l  
f u n c t i o n a l  c o o r d i n a t i n g  g r o u p  m e e t i n g  o f  2 1 - 2 3  j a n  7 5 ,  t h e  g r o u p  
r e v i e w e d  t h e  s c r ' s  r e c e i v e d  f r o m  a l l  c o m m o d i t y  c o m m a n d s  r e l a t i v e  
t o  t h e  s t o c k  c o n t r o l  p r o c e s s e ,  t h e  f o l l o w i n g  i s  a  s u m m a r i z a t i o n  
o f  t h e  r e s u l t s ;  2 8 a  

a l r e a d y  c o m p l e t e d  2  2 8 b  

t o  b e  i m p l e m e n t e d  1 7  2 8 c  

r e j e c t e d  1 7  2 8 d  

r e f e r r e d  t o  h e a d q u a r t e r s  5  2 8 e  

r e q u i r e d  v e r i f i c a t i o n  1  2 8 f  

t h e  n u m b e r  c f  r e j e c t i o n s  r e a l l y  l e a d s  o n e  t o  b e l i e v e  t h a t  
a d d i t i o n a l  f u n c t i o n a l  r e v i e w s  w o u l d  b e  p r o f i t a b l e ,  2 8 g  

3 - F E B - 7 5  1 1 1 3 - P S I  A 8 N T S 0 N  j  W E E K L Y  R E P O R T  A S  O F  3 1  J A N  7 5  
D i s t r i b u t i o n :  9 R L #  e r n t s o n ,  g i l b e r t ,  d s m i t h *  m i t c n e n ,  U h l i g  
R e c e i v e d  a t :  3 - F E B - 7 5  1 1 : 3 3 : 4 1  2 9  
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1, USE J 9 incoming, l outgoing, this is not typical since 
terminal is not yet installed, give me time, 29a 

2, complaints: none, 29b 

3, CQMp PEMABKS: info copies are proving to be valuable in 
Keeping informed, we should cheeK later to see if projected use 
oy action officers has the same effect of increasing awareness. 
that would be a big step forward, 29c 

31-JAN-75 1419-PSI GILBERTS SENDMSG PROBLEM 
Distribution: UBUG, gilbert 
Received at! 3i-JAN*75l4»i9:05 30 

I KNOW JOHN CIANFLCNE IS WAITING FOR VIRGINIA TO COME BACK, I'M 
UNDER THE IMPRESSION THAT WON'T BE TOO MUCH LONGER AND I SUGGET WE 
WAIT.LET'S BRING JACK'S TYPEWRITER UPSTAIRS NOW, J WAS UNDER THE 
IMPRESSION THE MIC NEEDED IT, LIBBY AND HELEN WILL BOTH WANT TO 
LEARN, I'M OF 
THE FEELING THAT A LITTLE PATIENCE NOW WILL PAY OFF, I CAN SEE THE 
PRESSURE BUILDING UNDER THE NON USERS, 30a 

31-JFTN-75 1301-P5T DSMITH: ccss planning briefing 
Distribution? GILBERT# dsmith 
Received at: 31-JAN-75 13 s 01s50 31 

hello john, hope you're feeling better, just put master copy of 
the 
planning briefing in the mail at 1500 st louis time, jean really 
did 
fine job, in my opinion, ably supported by harty at the Keyboard, 
had to recruit ruth and a few others to Keep our great white 
father 
in the east in good spirits, i think the product is very good and 
hope you share the feeling, as stated in jean's note the briefing 
narrative rill be modified slightly and become the "executive 
summary" 
of the bo 
rof the brochure which we should have ready next week, certainly 
there 
needs to be resource support to work the plan, and at any rate 
some 
degree of adjustment will be necessary, if we get no resource -
we get 
almost no new systems and we get bigger paper to extend the plan 
out to 
2001 (there's a thene from a movie we can include with that plan), 
have an 
have a nice week end, ray lux 3la 
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31-JAN-75 1300-PST UHLIG: Methods of Utilizing Office 
Distrioution; GILBERT, uhlig 
Received atl 31-JAN-75 13:00:24 32 

John, a small problem came up today, and I Kind of don't want to 
be the 
fall guy in straightening it out, John clanflone had given a pace 
and 
a half of stuff to the MIC to put in OFFICE, Ed von Genren heard 
about 
it and asked if we couldn't get one of John's secy's to type it 
in, I 
thought that would be easy, but when I called John he objected. 
Said 
he wanted all his secy's to iearn now, but wanted to wait till 
Virginia 
came bacx, I offered to train his otner gal to do the 1ob, 
But John didn't want to do that, MIC is concerned because they 
really don't have people to do long typing jobs, and I think they 
shouldn't be providing that kind of service anyway, I solved the 
immediate problem oy having Duke Windsor's secy do the typing tor 
this one (he didn»t like that), because I had trained her already, 
However# I think lfs time we get the routin message handling in 
either the hands ofthe individual or his secy. That brings me to 
Jack, 
He told Ed von Gehren that he was just waiting 'till the 
terminal was "Installed" in his office, I'm sure we can 
bring jack's terminal upstairs, and teach Libby how to handle 
Jack's 
needs very quickly, gut I don't know exactly how to broach the 
subject, 
Can you help me? Also, maybe a word from you to get the secy's 
trained 
WoUid scive ipy prob^ with J0hn, I have t0o manY other things on 
which I need to keep his gooa will to push him on this, Ron 32a 

31-JAN-75 0742-PST LEISHER: improvements t° sPeedex 

Distribution > GILBERT, ^antion® 
Received at; 31«JAN»75 07:42:33 33 

reference your message is 75 relative t0 providing reports at 
remote sites; i, remote joo entry Crje) gives the depot d/mis the 
capability to do this now on a selected basis, saad has 4,0 
master installed and as part of this package, saad personnel have 
been instructed to rje procedures, qualification - rje will not 
over-ride the hard-coded reDOrts but will process where the site 
is optional, 2, rje will permit general purpose scan output at 
the remote terminal, general purpose scan i 
being redesigned to permit optional printing at remote sites, 

15 
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this action will be completed in march 1975, 3, we will schedule 
changing the application areas hard^codind to maKe rep0rt printing 
site to be optional, 33a 

3Q-JAN-75 1342-PDX GILBERT: MISSING MESSAGES 
DISTRIBUTION: DSMITH, GIIOERT 
Received atj 30WUAN-75 i3j42jll 34 

1 GOT A CALL FROM LUX TO PICK UP A MESSAGE, BUT NONE IS THERE, 
PLS, 
TRY AGAIN, 34a 

29-JAN*75 1818-PST GILBERTI FARBER 
Distribution: UHLIG, gilbert, cIan£lone, arntson 
Received at: 29-JAN-75 18:18:37 35 

I'VE RECEIVED A COUPLE OF MESSAGES FROM DAVE IN THE LAST TwO DAYS 
m 

ONE ASKING IF 1 RECEIVED HIS PROPOSAL AND A SECOND THAT I WILL SET 
UP AS AM NLS FILE AND RELAY TO YOU PROPOSING THE POSSIBILITY OF 
ATTEPNATIVESTO OFFICE -1, T FEEL I MUST REPLY BY THIS WEEKEND, SO 
ANY IDEAS YCU HAVE WILL BE WELCOME 35a 

29"JftN-75 1813-PST GILBERT: MEMQ ON USE Op 0FFlCE 
Distribution: UH^IG# cianflone, qilbert 
Received et: 29-JAN-75 1,8:13131 36 

I AGREE WITH yOUR MEMO AND ITS .MODIFICATION, WE SHOULD 
fvpTE,HgWEVER, THAT WHETHER THE ADP CHIEFS BUY A SLQT 0* NO^ I 
WANT ALMSA AND LSSA ONLINE. I THINK THEY WHOULD EACH PAY A FAIR 
SHARE, 36a 

29-JAN-75 0949-PST FAR&ER AT USC-I5I| QUERY 
Distribution; GILBERT AT OFFICE-1, farber 
Received atj 29-UAN-75 09:49:04 37 

AFTER THINKING A LONG TIME, I HAVE BECOME CONVINCED 
THAT IT IS TIME TO HYPOTHESISE A CONSISTANT 
AND WELL DESIGNED SYSTEM FOR MANAGERS AND ORGANIZATIONS 
IN THE AREA OF THE USE OF NETWORKS TO INHANCE COMMUNICATIONS 
WITHIN ORGANIZATIONS, NEITHER NLS, FORUM OR SNDMESSAGE 
FACILITIES ARE REALLY RIGHT, I INTEND TO TALK A STAB 
AT THE PROBLEM GQON AND WOULD LIKE TO ASK IF YOU 
WOULD BE WILLING TO ACT AS BOTH A COLLOBORATOp AND A 
CRITIC, DAVE 37a 

29-UAN-75 O722-PST UHLLGJ An Ola G-Gram 
Distribution: GILBERT, uhlig 
Received at: 29-JAN-75 07 s 22 s X 8 38 
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m s g - f i i e - d e c - t c - f e b - 7 5  
J C G  9 - F E B - 7 5  1 5  S 5 2  3 1 8 3 2  

J o h n ,  i n  c l e a n i n g  u p  o l d  G - G r a m  f i l e s ,  H e l e n  a s k e d  u s  a b o u t  o n e  
f r o m  l a s t  A p r i l  w h i c h  I  d o  n o t  e v e r  r e c a l l  s e e i n g .  I t " s a y s  " I  
p r o m i s e d  n e l  S i p p y  a  c o p y  o f  y o u r  n e t w o r k  v y g r a p h s  s h o w i n g  t h e  
c u r r e n t  n e t .  H i s  a r e  
t e r r i b l e .  C a n  y o u  h e l p  R e  p l e a s e , "  Y o u  i n i t i a l l e d  i t ,  a n d  s e n t  
i t  t o  m e  2 5  M a r  7 4 ,  . s o m e b o d y  m a y  h a v e  a c t e d  o n  i t  i n  m y  
a b s e n c e ,  b u t  i f  n o t  d o  y o u  w a n t  m e  t o  s t i l l  t r y  t o  d o  s o m e t h i n g  
w i t h  i t ?  R o n  3 8 a  

2 9 - J A K - 7 5  0 6 5 0 - P S T  D S M I T H t  r p c  r e l e a s e  
D i s t r i b u t i o n  J  G I L B E R T ,  a r n t s o n ,  m i t c h e n ,  d s m i t h  
R e c e i v e d  a t !  2 9 » J A N « 7 5  0 6 s 5 0 i 5 8  3 9  

c o n s i d e r i n g  a v s c o m  t e s t  d u r i n g  f e b  t h e  b e s t  w e  c o u l d  d o  w o u l d  b e  
r e l e a s e  
3 3  -  c / o  2 8  f e b  ,  i n s t a l l a t i o n  1 8  a p r ,  t h a t  w i l l  b e  t i g h t ,  i f  
t e s t  3 9 a  

l o o k s  g o o d  m i d - f e b  a n d  w e  c a n  g e t  d o c u m e n t a t i o n  r e a d y  f o r  r e l e a s e  
w e ' d  
b e  i n  g o  p o s i t i o n ,  o t h e r w i s e  r e l e a s e  3 4  w o u l d  b e  s o l i d  
c o m m i t m e n t ,  b u t  
i n s t a l l a t i o n  d a t e  i s  1 9  m a y , I ' m  n o t  s u r e  w h a t  y o u  h a d  i n  m i n d  w h e n  
y o u  
i n d i c a t e d  n o r m a l  r e l e a s e  s u p p o r t  " i f  n o t  t o o  l o n g " ,  l u x  3 9 b  

2 9 - J A N - 7 5  0 6 0 0 - P S T  U H L I G 5  M y  d r a f t  m e m e  o n  u s ?  o f  Q F F l c e  n e x t  F Y  
D i s t r i b u t i o n ,  G I L B E R T ,  C l A N F L Q N E ,  u h l i g  
R e c e i v e d  a t !  2 9 - J A N - 7 5  0 6  S  0 0 : 5  9  4 0  

A f t e r  t h i n k i n g  o v e r n i a h t  I  a d d e d  P a r a  4 ,  a n d  b ,  a s  f o l l o w s ,  P a r a  
6 ,  
i s  t h e  o l d  P a r a  4 ,  m o v e d  d o w n  b u t  n o  c h a n g e  i n  w o r d i n g , , .  

7  4 ,  U s e  o f  m a i l b o x e s  w i t h i n  t h e  ^ i r e c t o a t e  w a s  s e e n  t o  b e  a s  
f o l l o w s j  o n e  m a i l b o x  f o r  e a c h  D i v i s i o n  C h i e f ,  o n e  m a i l D O X  f o r  
t h e  D i r e c t o r ,  o n e  m a i l b o x  f o r  t h e  D e p u t y  D i r e c t o r ,  a n d  o n e  
m a i l b o x  a s s i g n e e  t o  e a c h  D i v i s i o n  f o r  g e n e r a l  u s e  b y  a c t i o n  
o f f i c e r s  w i t h i n  t h a t  D i v i s i o n ,  f o r  a  t o t a l  o f  e i g h t  m a i l b o x e s ,  
m a x i m u m  o f  t e n  m a i l b o x e s  c a n  b e  m a d e  a v a i l a b l e  w i t h i n  e a c h  s l o t .  

4 0 a  

4 o b  

4 0 c  

8  5 ,  w e  w i l l  a l s o  a t t e m p t  t °  g e n e r a t e  i n t e r e s t  o n  t h e  p e r t  o f  

t w o  o t h e r  g r o u p s  w i t h i n  A m C  i n  b u y i n g  s e p a r a t e  s i o t s .  T h e s e  
g r o u p s  a r e  t h e  M S C  A D P  C h i e f s ,  a n d  t e n  i n d i v i d u a l s  f r o m  t h e  S E C C ,  
A L M S A  a n d  L S S A  w o u l d  t i e  i n  w i t h  t h e  M S C  C h i e f s ,  T h e  c o s t  t o  e a c h  
i n d i v i d u a l  w o u l d  b e  b e t w e e n  $ 4 0 0 0  a n d  $ 5 0 0 0  p e r  y e a r ,  w h i c h  
s h o u l d  b e  p o s s i b l e  w i t h i n  t h e i r  b u d g e t s ,  M r ,  G i l b e r t  w i l l  d i s c u s s  
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this with the MSC ADP Chiefs when he meets with them next month, 
and Dr, Uhiig will discuss this with some key individuals in the 
SECC. 40d 

9 6, Mr, Cianflone stated that he was planning on paying $10K as 
the AMC Headquarters share for use of the MERDC ARPA net node, 
However, if customers could not be found to make up the 
difference, AMC might have to pay the entire $52K owed for FY 76, 
Mr, Gilbert stated that if AMC was paying at that he level, he 
wanted MeRDC to make sure that the ANTS System would be up 24 
hours per day/7 days oer week, 40e 

10 Ronald P, Uhiig 4Qi 

1 40g 

Ron 40h 

28«JAN«75 1926-PST UHLIGS Your draft letter to McCutchen 
Distribution: GILBERT, uhiig 
Received at: 28-JAN-75 19:26:55 41 

J0hn, I think y0ur letter strikes just the right ton®* oniY 
comment is that you say that both John Cianflone and I will 
contact Sam "in 
the near future," rather than just John Cianflone, since I'm 
already in it pretty deep, if that sounds like nitpicking, just 
disregard my remark because it's a small point, Ron 41a 

28-JAN-75 I9O4-PST UHLIG: Record of our Meeting on 21 Jan re Office 
use in FY76 

Distribution: GILBERT, CIANFLONE 
Received at: 2S-JAN-75 19:04115 42 

I have drafted up the following messaqe re our meeting yesterday, 
which I will put in the journal after you check it for accuracy. 
Any additions/corrections? 42a 

42b 

< UHLIG, OFFUSE.NLS: 2, >, 28-JAN-75 18 :58 RpU ? ? J j 
MEMORANDUM FOR RECORD 42c 

SUBJECTI Management information Systems Directorate Use of 
OFFICE»l 
During FY 76 and Related Matters 42d 

DATE: 29 January 1975 42e 

18 
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1, On Mond ay# 27 January 75 a n  informal meeting was held between 
Mr, 
John Gilbert# Director of Management Information systems# Mr, John 
Cianflone, Chief, Resources Division, and Dr. Uhlig, Chief, 
Scientific 
and Management information Division, Mr. Gilbert made the 
following 
oecislons regarding use of the OFFICE-I facilities by this 
Directorate 
during FY76, 421 

2, Mr, Gilbert said that w e would purchase a  slot at QFFICE-1 for 
this 
Directorate for F Y 76 and that Mr, Cianflone should budget 
accordingly (  
He also said that Mr, Cianflone should plan to obtain terminals 
for use 
within the Directorate as follows: One hardcopy terminal and two 
CpT 
terminals fcr each Division, and one hardcopy terminal and two 
CRTs for 
the "front office", Anticipated use of the terminals would be that 
the 
Division secretaries would use the hardcopy terminal, the Division 
Chief 
would use a CRT and one additional CRT terminal would be available 
to 
share among the action officers within a Division, The "front 
office 
use would be that the hardcopy terminal would generally be for the 
two 
secretaries and the CRT terminals would be for the Director and 
the 
Deputy Director, The total number of terminals for the 
Directorate 
would be 8 CRTs and 4  hardcopy terminals, Generally, ail of the 
terminals should be portable, 42g 

3, I n  additi o n  t 0  pudgetl ng $40* *0* purchasing a  s lot a t  OFFICE 
ana 
additional funds for obtaining the terminals (the terminals 
currently in 
use are leased using the RDT&f F unds obtained for the "SNDMSG 
Experiment")# funds would be needed for paying an appropriate 
share of 
AMC HQ use of the ARPA node at MEFDC, This would probably range 
between 
s20k: to s40k , depending on whether HDL would fee sharing in use of 
the 

1 9  



JCG 9-FEB-75 15:52 31832 
msg»fiie-dec-te*feb«75 

node during FY -and what the node costs during FY 76 turn out to 
be, 42h 

4, Mr, Cianfione stated that he was planning on Paying siOK as the 
AMC 
Heaaouarters snar® for us® Of the MERDC ARPA net node. However# 
if 
customers cculd not be found to make up the difference# AMC might 
have 
to oay the entire $52k owed for FY 76, Mr, Gilbert stated that if 
AMC 
was paying at that he level» he wanted MERDC to maKe sure that the 
ANTS 
System would be up 24 hours Per day/7 days per w®ek, 42i 

Ronald P, Uhllg 423 

i 42k 

Ron 421 

28-^AN-75 OGOGNPST DSMITB: ECQM SUPPORT PLANNING 
Distribution: GILBERT, mitchell, cianfione, dsmith 
Received at; 28-JAN-75 05:05:28 43 

THIS IS A RETRANSMISSION OF THE "MISSING" NOTE 
In accordance wj_th your guidance I have Put together 3 money plans 
for ECOM, At this time some of the "figures are ball parx. However 
most of it is supportable with planning charts down to the man, 
I will fill in the details Monday, This makes good weekend reading 

THE PLANS COST AS FOLLOWS: 
MINIMUM 32K 
MIDDLE 65K 
MAXIMUM 158K WHERE ALL COSTS FOR ALL pLANs ARE ECOM 

ONLY 
Th® minimum plan is that proposed to ECOM at th® recent 

meeting 
The middle plan increases functional support during 
familiarization 
and adds the following: 

a, Minimum ADP/T systems support 
b, Two trips to put the hardware monitor and BOOLE&BABBAGE on 

the 
Computer of concern 

c, RVD on sit® support during conversion 
d, Dress rehearsal support 43a 

The maximym plan expands f_h® middle plan t° Provide th®t Support 
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estimated tc do the things that ECOM is not doing well- planning, 
bridge definition,conversion definition,etc. 
In addition to the ECOM TDY estimates provided above I have the 
following non-ALFHA requirements deemed essentials 
DJDs 8K 
TACOM/ARMCOM/MICOM 4K 
ADMIN (grievance travel, wash liason,etc) 10K 43b 

M y  TDY upper limit is now 52,3K To meet the mi^le Pl<*n I need 
a constraint increase of 34,7K I have received new allocation 
guidance to oe hashed out over the weekend to see how i fit with 
the middle clan, if were lucky we can ao something with whAT we 
have under tne arch 
Have a good weekend smitty 
NOW THAT YOU HAVE ALL OF THE ABOVE 
AS OF MONDAY PM IT APPEARS WE CAN DC IT WITH FUNDS AVAILABLE 
IF WE GET A TDY CEILING MIVER IT IS AN EQUIPMENT TRADE WHICH IS 
WITHIN YOUF GUIDANCE 
A FORMAL REGUE5T FOR TDY CEILING LIFT WILL BE FORTHCOMING 
its raming 43c 

25-JAN-75 1159-PS1 UHLIG! Barry Worthing-Smith 
Distributions GILBERT, uhlid 
Received at: 25-JAN-75 11J59S00 44 

j sent a message to Peter Kirstein at Univ of London earlier this 
week 
suggesting that ne contact Briq worthing-smith because of some 
comments 
that Kirstein made to me this summer at Stockholm. I got a 
message today that he (Kirstein5 had contacted WOrthlng-smith and 
they were getting together on 14 Feb, you might want to send a 
message a day or two before tc Kirsteinaisi Che Keeps his mailbox 
there) Attention 
Worthing-Smith (maybe an intro statement referencing his coming 
visit gO Kirstein will know what to do with it)* Just a 
suggestion, Ron 44a 

23-JAN-75 Og ?l-PSl FARBER at USC-ISI: QUERY 
Distribution GILBERT AT OFFICE.I 
Received at: 23-JAN-75 06:34:35 45 

GREETINGS FFOM LONDON, JUST CANNOT 
KEEP AWAY FROM THE TERMINAL, 
DID ROY AMAPA OF INSTITUTE FOR THE FUTURE EVER GET IN 
TOUCH WITH YOU RE THEUAIR FORUM SYSTEM, 
DAVE 45a 
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sendmail»msqs-dec"tofeb"75 

SMT 30-UAN-75 20 S 1 9 3l7$>3 
NEW INSTRUCTIONS FOR ARPACOMMENTS 
message: i have recently done some tile reorganization to 
AR PACQMMENTSII FEEL that It is an improvement over th "last in first 
out"scheme i had before, it will soon be back in shambles* however* 
if i don't pass on new directions for using the file, 

The file is now structured so that each of you has a BRANCH listed 
under your name, This will serve to group each persons comments for 
easy extraction: and since each branch represents a seperate person 
addressing can be done by personal name rather than branch number. 

The new procedure is as follows: from NLS -
*CQNN BRL#ARPA cr C* denotes space) 
L F ARPACQMMENTS cr 
I S <your•last-name> cr 

enter your comments 
cr (to signify completion of yourcomments) 
U F cr(IMPORTANT: it this is not done, noone else can enter 

comments to the file,) 
#CQNN <yoyr ioent>#<your password> cr (this returns you to your 

own directory) 
Please give it a try; you should find it interesting, 

Ed vonGenren 
#****Note: ( ACTION J ***** 

SWT 30-JAN-75 19 I 36 31752 
LOST ARPACQMMENTS 
Message: I rec^eved your ARPACQMMENT entry in wpicj-, you as* tpat I 
let you know if I received your comments via Journal, TO the best of 
my knowledge I have no such journal entries. If you know the journal 
numbers, I will try to retrieve them by linking to JOURNAL - I've 
never done that before but it should offer some interest tor a new 
experience, Ed vonGenren 
*****Note; [ ACTION 3 ***** 

FPU 21-JAN-75 Cb:41 31671 
The ANTS system at MEHDC - Correction 
Message; The Memorandum for the Director, subject: The ANTS system 
at MERDC* Date? 17 Jan 1975, has two names mispelled in Paragraph 3, 
"McCutcheon should read "McCutchen", "Burrows" should read "Hero", 
*****Note: I ACTION ] ***** 

RPU 21-JAN-75 05141 31671 
The ANTS system at MERDC * Correction 
Message: The Memorandum for the Director, subject: The ANTS System 
at MERDC, Date? 17 jan 1975, has two names mispelled in paragraph 3, 
"McCutcheon should read "McCutchen", "Burrows" should read "Bero", 

1 
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sendmail-msgs-'dec-tof eb»75 

##***Notet C ACTION 3 ***** 

RPU 21-JAN-75 05;4l 31671 
The ANTS systerr at MERDC * Correction 
Message; The seniorandum tor the Director# Subject; The ANTS System 
at MERDC, Dates 17 Jan 1975, has two names mispeiled in paragraph 3, 
"Mccutcheon should read "McCutchen", "Burrows" should read "Bero", 
**##*Notej t ACTION 3 ***** 

SMT 20-DEC-74 06:42 31528 
user names and idents 
Message; i have been as*eci to notify all participants of the AMC 
SENDMAIL study of memper name and idents, They are as follows? 

GILBERT 
ARNTSON 
UHLIG 
CIANFLONE 
MITCHELL 
DSMITH 
LEISHER 

JCG 
J A A 
RPU 
JCF 
HSM 
JDS 
AEL 

**#**Notej 
Ed von Gehren 

t ACTION } ***** 

JCF ll-PEC-74 08*59 31494 
test ot the dOf sengm sengmeil to your idents 
Message; this is an exampe of a message,,it ana statement appear in 
your mailbox 
*****Note: £ INFO-ONLY ] ***** 
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Sampam mission assignment 

to col, smith# t cnecKec Into your concern about sampam transfer from 
ecom to mida. it has quite a bit of validity, the problem i run into 
is that mida supplies mo5t of the data that is ultimately reflected 
in the amp-i and for years we have oeen wondering what body engilsh 
or holy water is applied at. the nicps (they will make wondrous 
claims), let me see in the ensuing paragraphs if i can explain: 1 

of the six sectors in the sampam file as currently constituted# 
the largest volume Is the gross requirements file, typically this 
is recomputed many times per budget cycle, in my era the 
computation of all the data in the amp was endered consistent with 
this, the problem was that once the gross requirements were out 
of date, so was everything else, la 

Procurement ana other receipts is the second sector ana one that 
must be supplied by tpe mep® for contracts already m being, for 
the out years, however# a simulation of reasonable production 
buildups must be applied based on the starting level of the 
production base and the gross requirement yet unsatisfied, lb 

item iaentification and assets is the third gector, this contains 
a lot of cataloging information that should come directly from 
alpha,all of the asset data is collected at mida originally, 
this, of. course comprises the principal volume of this file, 
furthermore, it differs from anything in alpha at present for the 
asset data is completely replaced periodically, lc 

lQsses mUst also tee supplied by the nicp since they are computed 
ty looking at tge various modeis tnat wrap up to tpe same major 
item, la 

the program cost mu5t also be supplied by the nicps toT it is 
dependent op production negotiations, w^iie current costs mav be 
in alpha for contracts in being, when one deals with major items, 
projections must be made five years into the future, capital 
equipment budgeting is a long range process and does not simply 
involve procurement leadtime as the stock fynd does, le 

the ia5t sector is the oeverhaul sector, this data is already at 
mida as a, consequence of their maintenance worKloading mission, it 
originates in ammdex. one of the principal benefits of this 
approach is the ability to keep the amp-i and the amp-ii in 
synchronization. If 

less than twenty percent of the file volume originates in the nlcp's, 
while i do not thin'k this is a crucial indicator, it adds credence to 
the argument that most of the data is already resident at mida, 
basically, hcever, the location of a home for the proponency comes 
down to who can make the greatest contribution, since there appears 

1 
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s a m p a m  m i s s i o n  a s s i g n m e n t  

t o  b e  l i t t l e  c o m m o n a l i t y  B e t w e e n  a l p h a  a n d  t h e  d a t a  r e q u i r e d  b y  
s a m p a r r  e x c e p t  i n  t h e  c a t a l o g i n g  a r e a ,  i  h a v e  c o n c l u d e d  t h a t  m i d a  i s  
t h e  m o r e  l o g i c a l  h o m e ,  

m l d a  w i l l  n e e d  y o u r  h e l p ,  f o r  m o s t  o f  t h i s  y e a r ,  t h e y  e x p e c t  t o  b e  
i n v o l v e d  i n  t p e  t r a n s f e r  f r o m  e c o m  t o  t h e m  o f  t h e  e x i s t i n g  s y s t e m ,  i  
c h a r g e d  t h e m  t o  g i v e  p r i o r i t y  t o  w r i t i n g  c c s o i ' s  i n  a l p h a  m o d e  a n d  
f o r  r e n d e r i n g  t h e  p r o g r a m s  t h a t  s t i l l  m u s t  b e  r u n  a t  t h e  n i c p s  
c o m p a t i b l e  w i t h  t h e  a l p h a  o p e r a t i n g  i n s t r u c t i o n s ,  t h e  d n & p  i s  
r e s p o n s i b l e  f o r  d e f i n i n g  a  m i n i m u m  f i r s t  i n c r e m e n t  m a j o r  i t e m  s y s t e m  
f o r  o p e r a t i o n  i n  t h e  n i c p s ,  m y  s t a f f  ( b e g l e y ' s  o r a n c h )  i s  
r e s p o n s i b l e  f o r  s t u d y i n g  t h e  r e l a t i o n s h i p  b e t w e e n  a l p h a  a n d  t h e  
s m a p a m  f i l e s ,  t h e  g o a l  i s  t o  u l t i m a t e l y  e i t h e r  d r i v e  s a r n p a m  f r o m  t h e  
a l p h a  d a t a  b a s e  o r  f r o m  a  s e p a r a t e  i n t e g r a t e d  m a j o r  i t e m  d a t a  b a s e ,  
t h e s e  m a t t e r s  w i l l  r e q u i r e  y o u r  p a r t i c i p a t i o n ,  w e  p l a n  t o  h o l e  a n  
i p r  i n  m a y .  
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draft plan 

PART I? AN OVERVIEW OF THE NATIONAL SOFTWARE WORKS PROJECT 2 

Introduction 2a 

software production in the DOD is estimated to cost in excess of $2B per 

year» and dominates the schedule of development of almost all computer 

systems. Yet nroqramminq remains a loosely controlled manual process* 

with little automated assistance. There are numerous reasons for this 

unsatisfactory state of affairs, but probably the most important is the 

tact that tools which c*n materially aid programmes, analysts and their 

managers are inherently expensive to develop, and typically require 

computers much larger than those required to run finished proSrams, since 

most programmers are constrained to use the same computer for both 

development and operations, only the simplest and widespread tools ar® 

developed for each Computer, and new tooi devei0Prr,ent is inhibited, 

2al 

Computer net.wOrKs, and an order of magnitude decrease in the cost of 

on-line storage, provide an opportunity to attacK the software production 

problem in d mote complete way than ever before* In the Summ*r at i973, 

1 
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t h e  D e f e n s e  A d v a n c e d  R e s e a r c h  p r o j e c t s  A g e n c y ( A R P A )  o r g a n i z e d  d i s c u s s i o n s  

a m o n g  a  n u m b e r  o f  p r o f e s s i o n a l s  f r o m  i n d u s t r y *  t h e  S e r v i c e s  a n d  

u n i v e r s i t i e s ,  T n e  g e n e r a l  n o t i o n  e m e r g e d  o f  a  s o f t w a r e  f a c t o r y  i m p l e m e n t ©  
! 

o n  a  c o m p u t e r  n e t w o r k #  w i t h  a  c o h e r e n t  c o l l e c t i o n  o f  t o o l s  w h i c h  w o u l d  

e x p a n d  a n d  b e c o m e  m o r e  p o w e r f u l  o v e r  t i m e .  2 a 2  

F u r t h e r  d i s c u s s i o n s  w i t h  t h e  s e r v i c e s  i n  t h e  F a l l  a n d  w i n t e r  o f  1 9 7 3 - 7 4  

r e f i n e d  t h e  c o n c e p t *  a n d  l e d  A R P A  t o  f o r m  a  j o i n t  p r o g r a m  w i t h  t h e  A i r  

F o r c e  D a t a  A u t o m a t i o n  A g e n c y ( A F D A A )  t o  i m p l e m e n t  t h e  f i r s t  v e r s i o n  o f  a  

d i s t r i b u t e d  s o f t w a r e  f a c t o r y #  t o  b e  c a l l e d  t h e  N a t i o n a l  S o f t w a r e  W o r k s  

( N S W )  f  A i r  F o r c e  S y s t e m s  C o m m a n d  C A F S C )  i s  p a r t i c i p a t i n g  i n  t h e  p r o j e c t  

t h r o u g h  j t s  c o m p u t e r  s c i e n c e  r e s e a r c h  o r g a n i z a t i o n  a t  R o m e  A i r  D e v e i o p m e n  

C e n t e r ,  D i s c u s s i o n s  a r e  c o n t i n u i n g  w i t h  t h e  A r m y  a n d  t h e  N a v y #  a n d  i t  

s e e m s  l i k e l y  t h a t  a  c o o r d i n a t e d  t r i - s e r v i c e  e f f o r t  w i l l  e v o l v e .  T h e  

N a t i ° n a l  s o f t w a r e  w o r k s  c a n  p o t e n t i a l l y  D r ° v i d e  f o r  D Q D - w l d e  u t i l i z a t i o n  

o f  c a p a b i l i t i e s  w h i c h  o t h e r w i s e  w i l l  b e  c r e a t e d  a d  h o c  f o r  e a c h  n e w  

s o f t w a r e  d e v e l o p m e n t  p r ° o r a f f i »  ° r  w o r s e *  n o t  b e  a v a i l a b l e  a t  a l l .  2 a 3  

B a c k g r o u n d  a n d  T e c h n i c a l  N e e d  2 b  
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d r a f t  p l a n  

T h e  S o f t w a r e  P r o b l e m  2 & 1  

O v e r  t h e  l a s t  t e n  y e a r s ,  t h e r e  h a s  b e e n  a  r a d i c a l  s h i f t  i n  t h e  b a l a n c e  

o f  h a r d w a r e  a n d  s o f t w a r e  c o s t s ,  B e c a u s e  o f  t e c h n o l o g i c a l  a d v a n c e s #  

h a r d w a r e  c o s t s  h a v e  b e e n  r e d u c e d  t o  t h e  p o i n t  w h e r e  h a r d w a r e  d e s i g n e r s  

a r e  s e e k i n g  w a y s  t o  h e l p  r e d u c e  s o f t w a r e  c o s t s »  T h e  c o s t  o f  c o m p u t i n g  

i s  c l e a r l y  d o m i n a t e d  b y  t h e  c o s t  o f  s o f t w a r e .  S i n c e  s o f t w a r e  i s  o f t e n  

c r i t i c a l  c o m p o n e n t  i n  l a r g e  s y s t e m s #  o v e r r u n s  i n  d e l i v e r y  t i m e  o r  

s e r i o u s  f l a w s  i n  q u a l i t y  c a n  h a v e  h i d d e n  c o s t s  a n d  p e n a l t i e s  t h a t  

e x c e e d  t h e  d i r e c t  h a r d w a r e  a n d  s o f t w a r e  d e v e l o p m e n t  c o s t s ,  2 b l a  

D e m a n d s  f o r  s o f t w a r e  p r o d u c t i o n  a r e  i n c r e a s i n g  i n  v o l u m e  a n d  

c o m p l e x i t y #  o u t  p r ° d r e s s  i n  s o f t w a r e  t e c h n o l o g y  n a s  b e e n  s l o w ,  T h e  

d e m a n d s  n a v e  c l e a r l y  o u t s t r i p p e d  t h e  s t a t e - o f - t h e - a r t ,  w i t h  v e r y  c o s t !  

r e s u l t s ,  C o s t  o v e r r u n s  o n  s o f t w a r e  d e v e l o p m e n t  p r o j e c t s  a r e  l e g e n d a r y  

S o f t w a r e  I s  s e l d o m  d e l i v e r e d  o n  t i m e ,  T h e r e  i s  m u c h  w a s t e  i n  

p r o g r a m m i n g  a n d  c o m p u t i n g #  r e s u l t i n g  f r o m  p o o r  m a t c h i n g  o f  s ° f t w a r e  a n j  

h a r d w a r e ,  i n c o m p a t i b i l i t y  b e t w e e n  c o m p u t e r s  r e s u l t s  i n  C o s t i y  

r e p r o g r a m m i n g  o r  a n  i n a b i l i t y  t o  t a k e  a d v a n t a g e  o f  t h e  r e d u c e d  

3 
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d r a f t  p l a n  

c o m p u t i n g  c o s t s  o f  n e w  h a r d w a r e ,  T h e  m a i n t e n a n c e  c o s t s  f o r  o l d  

s o f t w a r e  p r o d u c t s  m a y  b e  a n  o r d e r  o f  m a g n i t u d e  l a r d e r  t h a n  p r o d u c t i o n  

c o s t *  d u e  t o  p o o r  o r i g i n a l  d e s i g n  a n d  p r o d u c t i o n ,  2 b l b  

T h e  n i g h  d i r e c t  a n d  i n d i r e c t  c o s t s  o f  s o f t w a r e  s e t  a n  e f f e c t i v e  

p r actical limit to the complexity and scale of realizable systems, A 

m a j o r  r e d u c t i o n  i n  s o f t w a r e  c o s t s  ( i n c l u d i n g  t h e  c o s t s  r e s u l t i n g  f r o m  

b a d  q u a l i t y )  c o u l d  p a v e  a  g r e a t  i m p a c t  o n  t p e  p r a c t i c a l  c a p a b i l i t y  o f  

l o g i s t i c #  a v i o n i c #  t a c t i c a l #  c o m m u n i c a t i o n #  a n d  o t h e r  v i t a l  s y s t e m s ,  

2 b  i c  

T n e  r a p i d l y  d e c r e a s i n g  c o s t s  o f  c o m p u t a t i o n  r e s u l t i n g  f r o m  n e w  

t e c h n o l o g i c a l  a d v a n c e s  a n d  t h e  r a p i d  g r o w t h  i n  c o m p u t e r  n e t w o r k s  w i l l ,  

t o g e t h e r  a n d  s e p a r a t e l y ,  c a u s e  a  g r e a t  e x p a n s i o n  i n  t h e  p o p u l a t i o n  o f  

C o m p u t e r  u s e r s  a n d  a  g r e a t  i n c r e a s e  i n  t h e  v a r i e t y  0 t  a p p l i c a t i o n s ,  T h j  

t h r e s h o l d  o f  e c o n o m i c  f e a s i b i l i t y  i s  d r o p p i n g  f o r  m a n y  s y s t e m s ,  a n d  

a w a r e n e s s  o f  h 0 w  t o  e m P i o Y  c o m p u t a t i o n s  i s  s p r e a d i n g  t o  m ^ n y  s e c t o r s  

w h e r e  c o m p u t i n g  i s  n o t  a  p r e s e n t  a c t i v i t y .  T h i s  w i l l  r e s u l t  n o t  o n l y  i  

m o r e  c o m p u t e r  u s a g e  b u t  a l s o  i n  t h e  n e e d  f o r  m u c h  m o r e  s o f t w a r e ,  

2 b l d  
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i n  a d d i t i o n ,  m a j o r  c h a n g e s  a r e  o c c u r r i n g  i n  t h e  c h a r a c t e r  o f  c o m p u t i n g 1  

B a t c h - m o o e  d a t a  b a s e  p r o c e s s i n g  c u r r e n t l y  d o m i n a t e s  c o m p u t i n g ,  b u t  

t h e r e  i s  a  s t r o n g  t r e n d  t o w a r d  o n - l i n e  d a t a  b a s e  c o m p u t i n g  o f  

e v e r - i n c r e a s i n g  s c a l e ,  T h e  r e l a t e d  f i e l d  o f  c o m m u n i c a t i o n - o r i e n t e d  

c o m p u t a t i o n  i s  a l s o  g r o w i n g ,  a s  i s  t h e  n e e d  f o r  c o m p l e x  r e a l - t i m e  

p r o c e s s i n g  i n  s u c h  a r e a s  a s  t a c t i c a l  s y s t e m 5 .  T h e  p r e s e n t  s o f t w a r e  a r t  

i s  p o o r l y  m a t c h e d  t o  t h e s e  m o d e s  o f  c o m p u t a t i o n ,  a n d  a s  t h e s e  m o d e s  

g r o w  i n  i m p o r t a n c e ,  s o f t w a r e  c o s t s  w i l l  e s c a l a t e .  T h e  " l e a r n i n g "  c o s t s  

i n c u r r e d  a s  t h e  a r t  s t r i v e s  t o  m e e t  n e w  k i n d s  o f  d e m a n d s  w i l l  b e  h i g h  

i n d e e d ,  2 b l e  

G r e a t  a d v a n c e s  a r e  n e e d e d  i n  m a k i n g  c o m p u t e r s  m o r e  n a t u r a l  f o r  p e o p l e  

t o  U 3 e  a n d  i n  f i n d i n g  t h e  r i g h t  l e v e l  a n d  c h a r a c t e r  o f  m a n - m a c h i n e  

i n t e r a c t i o n .  T h e  p r e s e n t  s o f t w a r e  a r t  i s  o n l y  a t  t h e  b e g i n n i n g  o f  s u c h !  

c a p a b i l i t y ,  S o m e  f o r m s  o f  m a n - m a c h i n e  c o m m u n i c a t i o n  w i l l  r e q u i r e  m a j o r !  

i n c r e a s e s  i n  s o f t w a r e  c o m p l e x i t y ,  t o  m a t c h  h u m a n  s e n s o r y  a n d  

i n t e l l e c t u a l  p o w e r ,  2 b l f  

F i n a l l y ,  a s  c o m p u t i n g  b e c o m e s  m o r e  w i d e s p r e a d ,  t h e  p r o b l e m  o f  t r a c k i n g  

b  
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u s e r s '  r e q u i r e m e n t s  w i l l  o e c o r r e  a c u t e .  F o r  e x a m p l e ,  o n  a  

n o n - c c m p u t e r i z e d  b a s e ,  i t  i s  f a i r l y  e a s y  t °  s a y ,  " T h e  c o m m a n d e r  d i r e c t  

a l l  p e r s o n n e l  t o  r e a d  t h e  n e w  s e c u r i t y  m a n u a l  a n d  m a k e  s u r e  t h e i r  

i n f o r m a t i o n - p r o c e s s i n g  a c t i v i t i e s  c o m p l y  w i t h  i t . "  I f  t h e  b a $ e  i s  

a u t o m a t e d ,  c h a n g i n g  t h e  s o f t w a r e  w o u l d  o e  d i f f i c u l t  a n d  t i m e - c o n s u m i n g |  

w i t h  c u r r e n t  s o f t w a r e  t e c h n o l o g y .  K e e p i n g  u p  w i t h  c h a n g i n g  

r e q u i r e m e n t s  m a y  a l r e a d y  h e  t h e  b i g g e s t  s o u r c e  o f  D o D  s o f t w a r e  c o s t s ,  

n o t  o n l y  i n  t h e  m a i n t e n a n c e  p h a s e ,  b u t  a l s o  d u r i n g  t h e  d e v e l o p m e n t  

p h a s e ,  l n  t h e  f u t u r e ,  t h e s e  c 0 s t s  w i n  i n c r e a s e  a s  m e r e  D o D  f u n c t i o n s  

a r e  p a r t i a l l y  o r  c o m p l e t e l y  a u t o m a t e d ,  2 b l g  

^ h y  S o  F e w  T o o l s ?  2 b 2  

T h e  t o o l s  u s e d  t o  d e v e l o p  s o f t w a r e  d o  n o t  r e f l e c t  s o f t w a r e ' s  r e l a t i v e  

i m p o r t a n c e  i n  o e t e r m i n i n g  t h e  c o s t ,  r e l i a b i l i t y ,  a n a  d e l i v e r y  s c h e d u l e  

o f  t h e  t ° t a l  s V s t e m ,  i n  m o s t  b i l l i o n  d o l l a r  i n d u s t r i e s '  a  s u b s t a n t i a l  

i n v e s t m e n t  i s  a c c u m u l a t e d  i n  s u p p o r t i v e  t o o l s .  T h e  d e v e l o p m e n t  o f  s u c h  

t o o l s  i s  d i f f i c u l t  t o r  l a b o r  i n t e n s i v e  a c t i v i t i e s  l i * e  s o f t w a r e  

p r o d u c t i o n #  w h e r e  e a c h  p r o d u c t  i s  s o m e w h a t  u n i q u e .  B u t  t h e  h e a v y  

6 
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capitalization of the tool-and-die industry demonstrates that it is 

possible to accumulate tools which exploit similarities among custom 

products. 2b2a 

The real barrier to the development Of adequate tools to support 

software production has oeen the requirement that the tools be 

reirrplemented for every Kind of hardware. Converting development tool 

to run on different hardware is usually more difficult than converting 

an applications sVstem, Since a prime us© of software tools is to 

shield the applications programmers from the details of the computer 

hardware the logic of the tool must embody specific Knowledge of the 

hardware characteristics it the results are to be efficient, In the 

face of conversion costs, some valuable tools have been lost. For 

example, there were satisfactory solutions to the problems of 

round-off, overflow, ana underflow in numerical computations for the 

IBM 7o94, That was 1966, but the problems are still recurring in 

newer* and in theory more sophisticated, computer systems, 2d2b 

For planning purposes* the Air Force uses six years as the economic 

7 
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l i f e  c f  c o m p u t e r  h a r d w a r e .  T h a t  m e a n s  t h a t  a l m o s t  a l l  a p p l i c a t i o n s  

s y s t e m s  d e v e l o p m e n t  m u s t  h e  c o m p l e t e d  i n  t h e  f i r s t  y e a r  o r  t w o  a f t e r  a  

s y s t e m  i s  i n s t a l l e d  i f  t h e  d e v e l o p m e n t  c o s t s  a r e  t o  b e  r e c o v e r e d ,  

T o o l s  w h i c h  a r e  d e v e l o p e d  a f t e r  t h e  h a r d w a r e  i s  d e l i v e r e d  w i l l  a l s o  

c o m e  a f t e r  t h e  p r o g r a m m i n g  s t a f f  h a s  f i n a l l y  b e c o m e  a c c u s t o m e d  t o  t h e  

n e w  s y s t e m  a n d  d e v e l o p e d  s t a n d a r d  p r ° c e d u r e s  f ° r  u s i n g  i t .  S i n c e  n e w  

t o o l s  w i l l  b e  c o m p l e t e d  t o o  l a t e  t o  h e l p  w i t h  t h e  b u l K  o f  t h e  

a p p l i c a t i o n s  s Y s t e m s ,  a n d  c o n s t a n t  r e t r a i n i n g  i s  s o m e t h i n g  o p e r a t i o n a l  

o r g a n i z a t i o n s  c a n  i l l  a f f o r d  i n  a n y  c a s e ,  t h e r e  i s  l i t t i e  i n c e n t i v e  f 0  

p e o p l e  o u t s i d e  o f  t h e  s o f t w a r e  R & D  c o m m u n i t y  t o  b u i l d  t o o l s ,  2 b 2 c  

A  r e l a t e d  p r o b l e m  i s  t h e  f a c t  t h a t  m a c h i n e s  a r e  u s u a l l y  s i z e d  f o r  t h e l  

p r o d u c t i o n  r e q u i r e m e n t s ,  n o t  t h e i r  d e v e l o p m e n t  o n e s ,  H e n c e ,  t h e y  

t y p i c a l l y  d o  n o t  c o n t a i n  e n o u g h  m a s s  s t o r a g e  f o r  t h e  f i l e s  t h a t  w o u l d  

b e  r e q u i r e o  i n  a n  o n - l i n e  e n v i r o n m e n t ,  n o r  e n o u g h  m e m o r y  t o  s u p p o r t  

b o t h  t h e  c o d e  b e i n g  d e v e l o p e d  a n d  t h e  t 0 o l s  u s e d  d u r i p d  t h a t  

d e v e l o p m e n t ,  A d d i t i o n a l l y ,  a c c e s s  t o  t h e  s y s t e m  i s  l i m i t e d  b y  t h e  

p r i o r i t i e s  o f  t h e  p r o d u c t i o n  w o r *  l o a d ,  A  l i t t l e  r e c o g n i z e e s  t a c t  i s  

8 
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t h a t  t h e  t r a d e o f f  B e t w e e n  m a n h o u r s  a n d  m a c h i n e  r e s o u r c e s  I s  v a s t l y  

d i f f e r e n t  d u r i n g  d e v e l o p m e n t  t h a n  d u r i n g  p r o d u c t i o n .  T h e  C C I P - 8 5  s t u d y  

( R e f e r e n c e  )  h a s  s h o w n  t h a t  d e v e l o p m e n t  c o s t s  i n c r e a s e  e x p o n e n t i a l l y  

a s  t h e  m a c h i n e  a p p r o a c h e s  s a t u r a t i o n ,  2 B 2 d  

D e s p i t e  t h e s e  p r o b l e m s #  t h e  i n v e n t o r y  o f  s u p p o r t  s o f t w a r e  h a s  b e e n  

g r a d u a l l y  e x p a n d i n g .  A m o n g  t h e  m o s t  w i d e l y  u s e d  s o f t w a r e  t o o l s  a r e  

c o m p i l e r s ,  o p e r a t i n o  s y s t e m s ,  t i m e - s h a r i n g  e x e c u t i v e s ,  f i l e  s y s t e m s ,  

p r o g r a m  l i b r a r i a n s #  a n d  i n t e r a c t i v e  e d i t o r s ,  V i r t u a l l y  a l l  

m u l t i - p r o g r a m m i n g  o p e r a t i n g  s y s t e m s  h a v e  a t t e m p t e d  t o  c r e a t e  a  s u i t a b l  

p r o g r a m m i n g  e n v i r o n m e n t  b y  p r o v i d i n g  a ^ s e t  o f  t o o l s ,  S o m e  m e r e l y  

p r o v i d e  a  l i b r a r y  f r o m  w h i c h  t o o l s  c a n  b e  s e l e c t e d  o n e  a t  a  t i m e  b y  t h  

p r o g r a m m e r ,  o t h e r s #  l i k e  w u l t i c s #  C P - 6 7 ,  V S - 3 7 0 ,  a n d  T E N E X #  h a v e  

p r o v i d e d  a n  o n - l i n e  e n v i r o n m e n t  f o r  p r o g r a m  b u i l d i n g  a n d  d e b u g g i n g ,  

2 b 2 e  

T h e s e  s y s t e m s  h a v e  n o t  b e e n  a s  p r o d u c t i v e  a s  t h e y  c o u l d  h a v e  b e e n #  

b e c a u s e  t h e r e  a r e  a t  p r e s e n t  n o  i n t e r f a c i n g  s t a n d a r d s  w h i c h  a s s u r e  t h a  

t o o l s  c a n  b e  u s e d  t o g e t h e r  e f f e c t i v e l y ,  N o n - i n t e g r a t e d  t o o l  a t  a  t i ^ e  

9 
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o p e r a t i o n  p l a c e s  t o o  g r e a t  a  l o a d  o n  t h e  p r o g r a m m e r  t o  s p e c i f y  e x a c t l y  

w h a t  O p e r a t i o n s  a r e  t °  o c c u r .  T h i s  p r ° h l e m  i s  p a r t i c u l a r l y  a c u t e  s i n e  

t o o l s  o f t e n  h a v e  c o m m a n d  l a n g u a g e  i d i o s y n c r a c i e s .  O n  t h e  o t h e r  h a n d ,  

I f  t h e  t o o l s  s u p p o r t i n g  a  p r o g r a m m i n g  l a n g u a g e  a r e  t i g h t l y  i n t e g r a t e d ,  

t h e n  i t  i s  a t  p r e s e n t  i m p o s s i b l e  t o  a c c e s s  t h e m  f r o m  o t h e r  l a n g u a g e s .  

F o r  e x a m p l e ,  t h e  A P l  e n v i r o n m e n t  i s  c o m p l e t e l y  i s o l a t e d  f r o m  t h e  r e s t  

o f  i t s  h o s t  I B V  3 6 0  o r  3 7 0 .  T h u s ,  t o o l s  m a y  h a v e  t o  b e  d u p l i c a t e d  f o r  

e a c h  l a n g u a g e  s u p p o r t e d  o n  a  h a r d w a r e  s y s t e m ,  a s  w e l l  a s  f o r  a l l  t h e  

d i f f e r e n t  K i n d s  o f  h a r d w a r e  s y s t e m s ,  2 f c 2 f  

O r i g i n s  c f  t h e  N a t i o n a l  S o f t w a r e  w o r k s  P r o g r a m  2 p 3  

R e c e n t  t e c h n o l o g i c a l  a d v a n c e s  m a k e  i t  p o s s i b l e  t o  o v e r c o m e  t h e  b a r r i e r  

w h i c h  h a v e  p r e v e n t e d  t h e  a c c u m u l a t i o n  o f  a  c o l l e c t i o n  o f  p o w e r f u l  t o o l  

t o  s u p p o r t  t h e  s o f t w a r e  d e v e l o p m e n t  p r ° c e s s .  T h e  c o s t s  o f  b o t h  

p r o c e s s i n g  a n d  o n - l i n e  s t o r a g e  a r e  d r o p p i n g  r a p i d l y ,  s o  i t  w i l l  s o o n  b  

f e a s i b l e  t °  h a v e  a l l  p r © g r a f f l m e r s  w o r k m q  o n - l i n e .  E x p e r i m e n t s  l i k e  

A C T O P S  a n d  t h e  P r o g r a m m e r ' s  I n t e r f a c e  h a v e  s h o w n  t h a t  m a n y  s o f t w a r e  

t o o l s  a r e  l a n g u a g e  i n d e p e n d e n t  O r  o n l y  s l i g h t l y  l a n g u a g e  d e p e n d e n t ,  

10  
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E x p e r i m e n t s  u s i n g  t h e  A R P A N E T  h a v e  s h o w n  t h a t  p r o g r a m s  r u n n i n g  i n  

s e v e r a l  m a c h i n e s  c a n  c o o p e r a t e  a n d  a p p e a r  t o  t h e  u s e r  a s  a  s i n g l e  

s y s t e m .  S u c h  c o o p e r a t i o n  i s  p O S S i b l e  e v e n  i f  t h e  h o s t  m a c h i n e s  w e r e  

b u i l t  b y  d i f f e r e n t  v e n d o r s  a n d  h a v e  s i g n i f i c a n t l y  d i f f e r e n t  

a r c h i t e c t u r e s  a n d  O p e r a t i n g  s y s t e m s ,  F i n a l l y #  t h e r e  a p e  s e v e r a l  

e x a m p l e s  o f  l a r g e  t i m e - s n a r i n g  s y s t e m s '  b e i n g  u s e d  t o  s u p p o r t  

d e v e l o p m e n t  e n v i r o n m e n t s  f o r  o t h e r  K i n d s  o f  h a r d w a r e #  i n  p a r t i c u l a r  

m i n i - e o m P U t e r s ,  T h u s  t h e r e  i s  s t r o n 9  e v i d e n c e  t o  s u g g e s t  t h a t  t o o l s  

r u n n i n g  o n  a  d i v e r s e  c o l l e c t i o n  o f  c o m p u t e r s  c a n  b e  u s e d  t o g e t h e r  

e f f e c t i v e l y  t o  d e v e l o p  s o f t w a r e  t o r  a  v a r i e t y  o f  t a r g e t  m a c h i n e s ,  u s i n  

a  v a r i e t y  o f  l a n g u a g e s ,  T h e  K e y  i s  t h e  d e f i n i t i o n  o f  a p p r o p r i a t e  

i n t e r f a c i n g  s t a n d a r d s ,  2 b 3 a  

R e c o g n i z i n g  t h e  s i g n i f i c a n c e  o f  t h e  S o f t w a r e  P r o b l e m  t o  t h e  D o D ,  a n d  

b e l i e v i n g  t h a t  t h e s e  t e c h n o l o g i c a l  a d v a n c e s  o f f e r e d  a n  o p p o r t u n i t y  t c  

a t t a c k  t h a t  p r o b l e m  i n  a  m u c h  m o r e  c o n c e n t r a t e d  w a y  t h a n  e v e r  b e f o r e #  

A R P A / I P T  h e ^  a  s e r i e s  0 f  m « e t * n 9 s  w i t h  s o f t w a r e  s p e c i a l i s t s  f r o m  

i n d u s t r y  a n d  g o v e r n m e n t  d u r i n g  t h e  S u m m e r  o f  1 9 7  A m o n g  t h e  p a r t i c i p a n t  

11  
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w e r e  E a r r y  B o e h m ( T R W ) #  J o h n  B r o w n  ( T R W ) ,  M i c h a e l  B u s c h ( C S C ) #  F » J »  

C o r b i t o ( M I T 3 #  P e t e r  D e u t s c h f X E R o X  P A R C 5 ,  J e r r y  F e i d m a n ( S t a n f o r d ) i  

C o r d e l l  G r e e n ( S t a n f o r d ) ,  J , C f R ,  L i c k l i d e r C H I T 3  #  T o m  L i p p i a t t ( R a n d ) #  

B a r b a r a  L l s k o v ( M I T ) ,  R i c h a r d  W a t S o n ( S R I ) #  C j a r k  W e i s s f f a n £ S D C ) ,  R o b e r t  

B a J z « r ( I 8 I ) f  T t E .  C h e a t h a m ( H a r v a r d ) ,  S t e p h e n  M a r s h a l l ( M a s s a c h u s e t t s  

c o m p u t e r  A s s o c i a t e s ) ,  S t e p h e n  C r o c k e r ( A R P A / I P T ) ,  W i l l i a m  

C l e r x ( N A V S H I P S ) #  L / C  R o b e r t  Q ' K e e f e ( U S A F - E S D ) #  M a j  H a r o l d  

A r t h u r ( U S A P - E S D ) ,  N o r m a n  G l i c k ( N S A ) #  j o h n  M o t t - smi th ( U S A F - E S D ) #  a n d  M a  

Z a r a ( U S A F - E S D ) ,  T h e  r e s u l t  o f  t h e s e  m e e t i n g s  w a s  a  r e p o r t ( r e f e r e n c e  

)  a n d  a  d e t e r m i n a t i o n  t h a t  t h e  0 r ® j e c t  s h o u l d  b e  j o i n t l y  s p o n s o r e d  b y  

s e r v i c e  o r g a n i z a t i o n  w h j c h  i s  a  m a j o r  p r o d u c e r  o f  o p e r a t i o n a l  s o f t w a r e  

D u r i n g  t h e  F a l l  1 9 7 3 #  a l l  t h r e e  S e r v i c e s  w e r e  p r e s e n t e d  w i t h  t h e  

N a t i o n a l  s o f t w a r e  i d e a .  T h e  s t r o n g e s t  i n t e r e s t  w a s  e x p r e s s e d  b y  t h e  A i  

F o r c e  D a t a  A u t o m a t i o n  A g e n c y ,  T h e  A r m y  C o m p u t e r  S y s t e m s  C o m m a n d  a l s o  

a s s i g n e d  a n  o f f i c e r  t o  p a r t i c i p a t e  i n  n S W  p l a n n i n g  s e s s i o n s ,  T h e  f i r s t  

m e e t i n g  o f  a n  N S W  S t e e r i n g  C o m m i t t e e  w a s  h e l d  I n  Q C t o b e y  1 9 7 3  a n d  w a s  

a t t e n d e d  b y  S t e v e  C r o c k e r ( A R p A / l p T ) #  L / C  G r a y  K i n n e y c u s  A r m y  c o m p u t e r  

S y s t e m s  C o m m a n < s )  r  M a j  T o n Y  3 a g g i a n 0  a n d  M r  A i  M a . y h a n ( A i r  F o r c e  D a t a  

1 2  
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systems Design center)# Maj Jim Lioyd and lot Bill Carlson(Air Force 

Date Services Center)# Bob BaizerCISI) # a n d Steve 

Marshall(Massachusetts computer Associates), The Air F orce Data system 

D «si9n C e nter (AFDSDC ) a n d tn« M r  Force Data Services Center(CAFD5C) 

are two of the three components of the AFDAA* AFDSDC is located at 

Gunter AFs# Alabama and is responsible for developing and maintaining 

standard data systems wh 2 b3b 

run at over 130 AF bases throughout the world, AFDSC is located in the 

pentagon and supports the Headquatt® rs M r  Force and the Office of the 

secretary of Defense, The third organization within AFDAA is the 

Federal ADPE Simulation Ce nter i n  Alexa ndria, Vlrgi ni It provides 

computer performance evaluation and simulation services to all 

government agencies under an agreement with the General Services 

Administration, 2b3c 

in March 1974, a plan (Reference )  was published for a joint AFDAA 

and AFPA effort to build the National Software Works, The A rm y  Compute 

Systems Command determined that it copld not afford to participate, Th 

1 3  
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P l a n  w a s  b r i e f e d  t o  C o l  T .  . M c G o v e r n ,  A F D S D C  C o m m a n d e r ,  C o l  f c . O .  W e l l s  

A F D S C  C o m m a n d e r ,  a n d  t o  M G  J , B ,  B o b b i n s ,  t h e  C o m m a n d e r  o f  A F D A A ,  T h e y  

a p p r o v e d  t h e  p l a n ,  a n d  o n  M a y  ,  1 9 7 4  M G  B o b b i n s  a n d  D r  S ,  J ,  L u c a s i K ,  

t h e  D i r e c t o r  o f  A R P A »  s i g n e d  a  M e m o r a n d u m  o f  u n d e r s t a n d i n g  t o  c a r r y  o u  

t h e  d e v e l o p m e n t ,  2 b 3 a  

p o m e  A i r  D e v e l o p m e n t  c e n t e r ( R A D C )  j o i n e d  t h e  p r o g r a m  d u r i n g  t h e  S u m m e r  

1 9 7  F A  D C  i s  t h e  c o m p o n e n t  o f  t h e  A L R  F o r c e  S y s t e m . ®  C o m m a n d  w h i c h  i s  

r e s p o r s i o l e  f o r  a d v a n c e d  c o m p u t e r  s c i e n c e  r e s e a r c h ,  T h e y  a r e  j o i n t l y  

f u n d i n g  t h e  d e v e l o p m e n t ,  a n d  a r e  a l s o  s e r v i n g  a s  t h e  A B P . A  A g e n t  f o r  N S  

c o n t r a c t s .  2 b 3 e  

N a t i o n a l  s o f t w a r e  W o r k s  D e s i g n  C o n c e p t s  2 c  

O v e r v i e w  2 c l  

T h e  N a t i o n a l  s o f t w a r e  w o r k s  w i l l  b e  a  s o f t w a r e  d e v e l o p m e n t  e n v i r o n m e n t  

o n  a  v e r y  l a r g e  s c a l e .  I t  " i l l  b e  b u i l t  o n  a  c o m p u t e r  n e t w o r J <  t o  r e a c n  

a  w i d e  u s e r  c o m m u n i t y ,  a n d  w i l l  i n t e g r a t e  a  c o n t i n u a l l y  g r o w i n g  

c o l l e c t i o n  o f  s p e c i a l i z e d  s e r v i c e s  t o  s u p p ° r t  t h e  d e v e l o p m e n t  o f  

1 4  
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s o f t w a r e  f o r  a  v a r i e t y  o f  d i v e r s e  h a r d w a r e ,  A  t y p i c a l  t e r m i n a l  s e s s i o n  

w i l l  i n v o l v e  o p e r a t i o n s  o n  s e v e r a l  d i f f e r e n t  m a c h i n e s ,  C o n s i d e r  t h e  

c o n s t r u c t i o n  o f  a  s o f t w a r e  s y s t e m  f o r  t h e  B u r r o u g h s  B 3 5 0 Q  u s i n g  t h e  

C O B O L  l a n g u a g e ,  P r o g r a m m e r s  m a y  w a n t  t o  « s e  t h e  N t S  e d i t o r  o n  a  P D P - 1 0  

t o  e n t e r  t h e i r  s o u r c e  p r o g r a m s  a n d  t o  p r e p a r e  t h e i r  d o c u m e n t a t i o n ,  t o  

r e d u c e  t h e  c p s t  0 f  0 n - l i n e  s t o r a g e ,  s 0 m e  o f  t h e  f i l e s  m a y  b e  s t o r e d  

e l s e w h e r e  o n  o n e  o f  t h e  n e w  t r i l l i o n  b i t  s t o r a g e  d e v i c e s  l i k e  t h e  A m p e  

T B M ,  w h i c h  o f f e r s  o n - l i n e  s t o r a g e  a t  a  c o s t  o f  a b o u t  a  d o l l a r  p e r  

m e g a b i t  p e r  y e a r ,  A  B u r r o u g h s  B B 7 0 Q  m i g h t  b e  u s e d  f o r  p r e l i m i n a r y  

s y n t a x  c h e c k i n g  a n d  i n t e r a c t i v e  d e b u g g i n g ,  p e r h a p s  t h e  b e s t  t e s t  d a t a  

g e n e r a t o r  r u n s  o n  a n  I B M  3 7 0 ,  F i n a l l y ,  t h e  s o f t w a r e  s h o u l d  b e  t e s t e d  o  

a  B u r r o u g h s  B 3 5 0 0 ,  T h e  m a c h i n e  o n  w h i e h  a  t o o l  r u n s  h a s  c o m e  t o  b e  

c a l l e d  a  T o o l  B e a r i n g  H o s t  ( T B H ) ,  T h e  e s s e n c e  o f  t h e  N a t i o n a l  s o f t w a r e  

w o r k s  i d e a  i s  t o  m a k e  t h e  b e s t  p o s s i b l e  t o o l s  a v a i l a b l e  b y  d e c o u p l i n g  

t h e  s e l e c t i o n  o f  T o o l  B e a r i n g  H o s t  h a r d w a r ®  f r o m  t h e  s e l e c t i o n  o f  

p r o d u c t i o n  h a r d w a r e ,  2 c l a  

i n i t i a l l y , t h e  N s f o  w i l l  b e  b u i l t  o n  t h e  A R P A N E T ,  w h i c h  i n t e r c o n n e c t s  

1 5  
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fifty computers# distributed oyer the United States# London, ana 

Hawaii, An incomplete list of the operating systems at various hosts 

includes TENLX. ITS, ana 1050 for the PDP-10# ANTS and ELF for the 

pDp-li# Multlcs for the Honeywell 6180# MCP for the Burroughs B6700, 

and variations 0i OS# VS, CHS# and TSS £0r IBH 360s and 37QS, its user 

ccmmunity includes many experienced researchers working on ARPA 

supported projects. These researchers will provide constructive 

crlticisW, and the results of their research will become directly 

avaiiacje t0 DpD personnel through the NSW, 2cib 

At present, the ARPANET is merely a communications system for 

interconnecting independent facilities, Each machine is owned by a 

different organization, the user must have registered himself in 

advance at each site, have established credit, ana arranged to be 

bi^jed for the time he uses. He must know h0w t0 io9 into each machine 

and how to transfer files among them, 2clc 

in the NSW, it must be easy for a developer to use tools on several 

different kinds of hosts, files must automatically move from one host 

16 
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tc another# and the command languages and tile naming conventions must 

obey standard conventions wherever possible, 2cld 

A Framework is being built for the NS^ which will eliminate the 

problems associated with tne current ARPANET, It will centralize 

accounting and automatically pertorm ho$t logins# tool-invocation# til 

access# a^d file movement tor the user. The initial Framework will ru 

in a single network nest* but eventually the Framework will be 

distributed across hosts. The parallelism is needed tor capacity and 

reliability. Rules will be defined £or adding new tools to the 

environment, It Is understood that some effort will be required to 

install tools in the NSW? that is the price of achieving 

standardization without discarding existing operating systems. There 

are no plans at present to have the Framework Optimize the use of 

hardware resources. Tool installers and users will decide where,files 

are to be $tored# which hosts will sUppOrt a particular tool# and 

whether wh0xe fij.es of partial fl^es sh0Uj.d be moved t0 perform a give 

operation. The Framework will help them make good decisions by 

17 
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simplifying the implementation of the various alternatives, and by 

providing feedback on costs. Tools which have unique and non-standard 

interfaces, or tools wnich run on hosts which are inefficiently 

connected to the Nety°rfc» will be allowed? they should be s° much less 

attractive to users than tools which are tightly coupled into the 

environment that they will gradually disappear. 2cle 

in orcer to provide -3 m ore consistent Interface, users will access the 

NSW through Frcnt-E nd network access pachi nes, The access rrachi nes wii 

k n o w  which characters require action bY the tool oeing used, so that 

input characters ca n  be collected a nd tra ns mltted i n  b^cks, The acces 

machine will also supoort some local command Interpretation and user 

prompting, whether additional functions should take place at the user 

site, £ 0r example text editipO# is a n  o? en issue, 2cif 

A New capability for Project Control 2c2 

A view of the nsw as a mere lash-up of tools which happen to reside on 

the ARPANET would be extremely sho rt-sighted, The fact that all 

18 
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p r o g r a m m e r  c o n t a c t  w i t h  t o o l s  p a s s e s  t h r o u g h  a  c o m m o n  c o m m u n i c a t i o n s  

m e d i a  w i t h  i m m e n s e  c o m p u t i n g  r e s o u r c e s  c r e a t e s  a n  o p p o r t u n i t y  f o r  t h e  

s t u d y - a n a  p e r h a p s  c o n t r o l " " O f  t h e  w h o l e  p r o c e s s  o f  l a r g e  p r o g r a m  

c r e a t i o n  a n d  m a i n t e n a n c e ,  2 c 2 a ,  

i n  t h e  p r o d u c t i o n  o f  a  l a r g e  s o f t w a r e  s y s t e m ,  n u m e r o u s  p r o g r a m m e r s ,  

a h a l y s t s »  a n d  m a n a g e r s  c o o p e r a t e  i n  a  v e n t u r e  w h o s e  e n d  p r o d u c t  i s *  i n j  

s o m e  s e n s e ,  a  s i n g i e  e n t i t y .  I n  t h e  c 0 u r s e  0 f  t h e i r  w 0 r k  t o w a r d  t h i s  

g o a l ,  t h e y  p r e p a r e ,  e d i t ,  a n d  m a n i p u l a t e  a  v e r y  l a r g e  n u m b e r  o f  p i e c e s  

0 t  " t e x t "  o f  v a r i o u s  t y p e s :  r o u t i n e s  i n  a  p r o g r a m m e s  l a n g u a g e ,  d a t a  

d e s c r i p t i o n s ,  s t r u c t u r e d  d a t a  o b j e c t s ,  m o d u l e s  o f  o b j e c t  c o d e  p r o d u c e d  

p y  a  c o m P i l e r ,  a s s e m b l a g e s  o f  s u c h  m o d u i e s  i i n k e d  t o g e t h e r  b y  a  l i n k  

e d i t o r ,  i t e m s  o f  p r o g r a m  d o c u m e n t a t i o n ,  a n d  s o  o n ,  2 c 2 b  

T o  t h e  d e g r e e  t h a t  a i l  o f  t h e s e  t y p e s  o f  t e x t  a r e  e i t h e r  

m a c h i n e - p r o c e s s a b l e  o r  m a c h i n e - p r o d u c i b l e ,  i t  i s  r e a s o n a b l e  t o  s a y  t h e  

t h e y  a r e  a i l  e i t h e r  p r e p a r e d  ( a n d  r e p a i r e d )  b y  p r o j e c t  m e m b e r s  o r  

p r o d u c e d  b y  " t o o i s "  o y  w h j C h  w e  n - , e a n  e l e m e n t s  o f  s u p p o r t  s o f t w a r e  

i n v o k e d  o v  c o m p u t e r  s p e c i a l i s t s  t o  o p e r a t e  o n  p i e c e s  o f  t e x t .  2 c 2 c  
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T h e  n u m b e r  o f  s u c h  p i e c e s  o f  t e x t  w h i c h  c o m e  i n t o  e x i s t e n c e  i n  t h e  

c o u r s e  o f  a  l a r d e  p r o j e c t .  c a n  b e  a s t r o n o m i c a l #  a n d  e v e n  t h e  n u m b e r  i n  

s o m e  K i n 0  o f  a c t i v e  s t a t u s  a t  a  p a r t i c u l a r  t i m e  i s  l i ^ l V  t o  b e  h u g e ,  

i t  o u g h t  t o  b e  c l e a r  t h a t  a n y  a b s e n c e  o f  c o n t r o l  o v e r  t h i s  l a r g e  a n d  

s h i f t i n g  i n v e n t o r y  o f  m a t e r i a l  i s  a n  i n v i t a t i o n  t o  c o n f u s i o n  a n d  t h e  

a l m o s t  t o t a l  a b s e n c e  o f  a n y  s u P p o r t  s o f t w a r e  f o r  " i n v e n t o r y  c o n t r o l "  

m i g h t  h a v e  s o m e t h i n o  t o  g o  w i t h  t h e  h i g h  a n a  u n c o n t r o l l e d  c o s t  o f  

p r o g r a m  p r o d u c t i o n  ( a n d  p e r h a p s  s o m e t h i n g  t o  d o  w i t h  o u r  d i f f i c u l t i e s  

i n  f i g u r i n g  o u t  w p a t  w e  a r e  d o i n g  w r o n g ) ,  2 c 2 d  

s u p p o s e  b y  c 0 n t r a s t  t h a t  t h e  t 0 t a l  i n v e n t 0 r y  0 £  t e x t  p i e c e s  w e r e  

e x D l i c i t l y  r e g a r d e d  a s  o n e  l o g i c a l l y  i n t e g r a t e d  d a t a  b a s e  - -  t h e  

P r o j e c t  F i l e  - -  a n d  t h a t  s o m ®  p i e c e  o f  s u p p 0 r t  s o f t w a r e  w e r e  c h a r g e d  

w i t h  t h e  r e s p o n s i b i l i t y  o f  m a n a g i n g  t h a t  d a t a  b a s e .  T h i s  p i e c e  o f  

s o f t w a r e  -  f o r  t h e  m o m e n t #  l e t  u s  c a l l  i t  t h e  F i l e  M a n a g e r  -  w o u l d  o f  

c o u r s e #  k e e p  b o o x s  o n  t h e  c o n t e n t s  o f  t h e  P r o ) e c t  F i l e ,  T h e s e  b o o k s  

w o u l d  I n c l u d e  n o t  o n l y  t h e  c h a r a c t e r  a n d  s t a t u s  o f  e a c h  i t e m  i n  t h e  

P r o j e c t  F i l e #  b u t  a l s o  i t s  r e l « t i o n s h i p  t o  o t h e r  i t e m s  i n  t h e  F i l e  

2 0  
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( t h a t  A  i s  a  l a t e r  v e r s i o n  o f  B ,  t h a t  C  i s  t h e  o b j e c t  c o d e  m o d u l e  

c o r r e s p o n d i n g  t o  C q B Q L  t e s t  D ,  a n d  s o  o n ) ,  2 c 2 e  

I t  s h o u l d  b e  o b v i o u s  t h a t ,  i f  w e  h a v e  d e s i g n e d  t h e  p o o k s  c o r r e c t l y  a n a |  

a r r a n g e d  m a t t e r s  s o  t h a t  t h e y  a r e  a l w a y s  K e p t  a c c u r a t e l y  a n d  

c o m p l e t e l y ,  t h e y  p r o v i d e  t h e  d a t a  c r u c i a l  t o  a n y  s e r i o u s  a t t e m p t  b y  

T , a n a c e ^ e n t  t o  e x p i r e  0 r  c o n t r 0 i  w h a t  i s  h a p p e n i n g  i n  t h e  p r o j e c t ,  

2 c  2  f  

I t  i s ,  o f  c o u r s e ,  e $ s e n t i a J  t o  a n y  i n t e r e s t i n g  u s e  o f  t h e  p r o j e c t  f c o c K  

t h a t  t h e y  a l w a y s  b e  c o m p l e t e  a n d  c o r r e c t ,  e n d  t h a t  t h e r e  b e  n o  p a t h  c f  

e n t r y  t o  t h e  P r o j e c t  F i j . e s  u n g u a r d e d  b y  t h e  F i j e  M a n a g e r ,  T h i s  s u g g e s t  

s t r o n g l y  t h a t  a n  i n d i v i d u a l  p r o g r a m m e r ' s  u s e  o f  h i s  t o o l s  - -  a t  l e a s t  

w h e n  t h a t  u s e  y i e l d s  a  n Q n - t r a n s i t 0 r y  ( F i l e d )  r e s u l t  - -  m u s t  a l w a y s  b e  

r e p o r t e d  t o  ( a n d ,  p e r h a p s ,  c o n t r o l l e d  b y )  t h e  F i l e  M a n a g e r ,  2 c 2 d  

T o  a r r a n g e  m a t t e r s  s o  t h a t  t h i s  r e q u i r e m e n t  i s  m e t  i s  e x t r e m e l y  

d i f f i c u l t  w h e n  t h e  s u p p o r t  s o f t w a r e  d e s i g n e r  i s  c o n f i n e d  t o  t h e  

r e s ° u r c e s  o f  a  p a r t i c u l a r  l o c a l  h a r d w a r e '  t o  K e e p  t h e  F i l e  M a n a o e r  a n d  

i t s  b o o k s  e f f e c t i v e l y  o n  l i n e  a t  a l l  t i m e s  m a y  b e  i n s u p p o r t a b l y  
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e x p e n s i v e .  I n d e e d  i f  a  p r o j e c t s  d e v e l o p m e n t  w o r k  i s  p e r f o r m e d  o n  

s e v e r a l  c o m p u t e r s  w i t h  n o  c o m m u n i c a t i o n  a m o n g  t h e m ,  i t  m a y  b e  l o g i c a l l  

i m p o s s i b l e  t o  c r e a t e  a  r e a s o n a b l e  F i l e  M a n a g e r ,  T h u s #  i t  i s  n o t  

s u r p r i s i n g  t h a t  t h e r e  h a s  b e e n  n o  s e r i o u s  a t t e m p t  t o  p r o v i d e  a  f a c i l i t  

o f  t h e  s ° r t  w e  h a v e  d e s c r i b e d :  a t  X e a s t  t h e  n a t u r a l n e s s '  i f  n ° t  t h e  

f e a s i b i l i t y #  o f  t h e  i d e a  d e p e n d s  o n  a  u n i f i c a t i o n  a n d  s c a i e  o f  

c o m p u t i n g  r e s o u r c e  f o u n d  o n l y  i n  g i g a n t i c  m a c h i n e s  o r  i n  n e t w o r k s ,  

2 c 2 h  

A  f a i r l y  p o w e r f u l  q u e r y  s y s t e m  w i l l  b e  p r o v i d e d  t o  a n s w e r  q u e s t i o n s  

a b o u t  a n y  f i l e d  e n t i t y :  w h a t  i t  i s #  w h e r e  i t  c a m e  f r o m #  w h a t  o t h e r  

e n t i t i e s  d e p e n d  o n  i t #  e t c .  L a t e r  w e  w i l l  i n t r o d u c e  a  v a r i e t y  o f  

e x p e r i m e n t a l  t o o l s  f o r  p r o j e c t  c o n t r o l  w h i c h  u s e  t h e  F i l e  M a n a g e r ' s  

b o o k s  a s  t h e j , r  p r i m a r y  d a t a  o r  u s e  t h e  f a c t  o f  t n e  F u e  M a n a g e r ' s  

e x i s t e n c e  a s  t h e i r  m e a n s  o f  i n v o c a t i o n  ( a f t e r  a l l #  t h e  l a t e r  p r o v i d e s  

s i n g i e  c o n t r o i  o 0 i n t  " a w a k e n e d »  e v e r y  t i m e  a n y t h i n g  i n t e r e s t i n g  

h a p p e n s } ,  M e r e  a r e  s o m e  p r o p o s e d  t o o l s :  2 c 2 1  

P r o j e c t  s t a t u s  R e p o r t e r :  T h i s  r e l a t e s  t h e  p r e s e n t  s t a t u s  o f  t h e  

2 2  
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f i l e s  t o  t h e  o v e r a l l  p r o j e c t  p l a n  ( i n  m a c h i n e - r e a d a b l e  f o r m ) ,  

i d e n t i f y i n g  b o t t l e n e c k s >  c r i t i c a l  p a t h s *  e t c ,  2 c 2 i l  

P r o j e c t  A c c o u n t a n t s  T h i s  p r o d u c e s  r e p o r t s  o n  t h e  f r e q u e n c y  a n d  c o s t  

o f  v a r i o u s  p a t t e r n s  o f  a c t i v i t y  i n t e r e s t i n g  t o  p r o j e c t  m a n a g e m e n t ,  

2  c  2  i  2  

P o l i c y  £ n f o r c e r !  E v e r y b O d y  i n  S e c t i o n  A  m u s t  u s e  t h e  s a m e  v e r s i o n  o  

f u n c t i o r  X j  n o  p r o g r a m m e r  m a v  l i n k  u p  t w o  r o u t i n e s  u n t i l  e a c h  i s  

a d j u d g e d  d e b u g g e d  b y  a  s e c t i o n  m a n a g e r ?  n o  p r o g r a m m e r  m a y  s t a r t  

d e b u g g i n g  u n t i l  a l l  h i s  c o d e  i s  w r i t t e n ?  n o  p r o g r a m m e r  m a y  w r i t e  a n  

c o c e  f o r  p h a s e  2  o f  t h e  p r o j e c t  u n t i l  h e  h a s  w r i t t e n  a l l  h i s  c o d e  

f o r  p h a s e  1 ?  n o  p r o g r a m m e r  m a y  s t a r t  w r i t i n g  a  n e w  r o u t i n e  u n t i l  h i  

l a s t  i s  d o c u m e n t e d ,  T h e  a b o v e  l i s t  o f  ( r a t h e r  i n a n e )  p o l i c i e s  a r e  

m e a n t  t o  s u g g e s t  a  l a r g e  f a m i l y  o f  m o r e  r e a s o n a b l e  p o l i c i e s  w h i c h  

m i g h t  a p p l y  t o  s o m e  o p  a l l  p r o g r a m m e r s  a t  v a r i o u s  p h a s e s  o f  a  

p r o j e c t *  I f  a  p l a u s i b l e  w a y  o f  e x p r e S s i h g  s u c h  p o l i c i e s  i n  

m a c h i n e - r e a d a b l e  f o r m  c a n  b e  d e v e l o p e d ,  i t  i s  n o  g r e a t  t r i c k  t o  

d e v i s e  a  t o o l  w h i c h  i s  i h y o k e d  b y  t h e  F i l e  M a n a g e r  t o  v e r i f y  t h a t  

2 3  
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t h e  p r e s e n t  a c t i o n  o f  s o m e  p r o g r a m m e r  i s  c o n s i s t e n t  w i t h  p o l i c y ,  s o  

t h a t  t h e  a c t i o n  m a y  b e  i n h i b i t e d  O r  p e r m i t t e d  a c c o r d i n g l y ,  2 c 2 i 3  

T h e  u s e  o f  s u c h  n e w  t o o l s  b y  t h e  p r o j e c t  w o u l d  o f  c o u r s e #  b e  o p t i o n a l ,  

i n  a n y  e v e n t #  t h e  r e s e a r c h  c o m m u n i t y  c a n  m a k e  u s e  o f  s u c h  t o o l s  t o  

c o l l e c t  t h e  d a t a  i t  n e e d s  t o  d i s c o v e r  w h a t  m a k e s  p r o g r a m  d e v e l o p m e n t  

a n d  m a i n t e n a n c e  s o  e x p e n s i v e ,  2 c 2 j  

i n t e r n a l  D e s i g n  2 c 3  

T h e  s o f t w a r e  w h i c h  c o m p r i s e s  t h e  N S W  c a n  b e  d i v i d e d  i n t o  t h r e e  m a j o r  

c o m p o n e n t s  w h i c h  h a v e  b e e n  g i v e n  t h e  ( h o p e f u l l y  s u g g e s t i v e )  n a m e s !  

W o r k  M a n a g e r #  F o r e m a n #  a n d  F r o n t - E n d ,  E a c h  o f  t h e s e  t h e s e  n a m e s  r e f e r  

t o  a n  a s p e c t  o f  t h e  N S W  w h i c h  r e q u i r e s  a n a l y s i s  a n d  d e s i g n #  a n d  w h o s e  

r e s u l t  w i l l  o e  s o m e  s e t  o f  p r o g r a m s ,  r h e  p r o g r a m s  w i l l  c o m m u n i c a t e  

w i t h  e a c h  o t h e r  u s i n g  a  n e w  P r o c e d u r e  C a l l  P r o t o c o l  ( P C P ) ,  2 c 3 a  

T h e  W o r k s  M a n a g e r  i s  t h e  h e a r t  o f  t h e  n S W ,  i t  a c t s  s o m e w h a t  l i k e  a n  

o p e r a t i n g  s y s t e m  i n  t h a t  i t  a c c e p t s  r e q u e s t s  f o r  t h e  p e r f o r m a n c e  o f  

w o r k  ( r e q u e s t s  f o r  t o o l  u s e ) #  a r r a n g e s  t h e  i n i t i a t i o n  o f  t h a t  w o r k '  

2  4  
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Keeps track of work in progress, does cleanup after completion of a 

piece of wOpK, manages file storage# and so on, It differs sharply * r° 

a conventional operating system in that its primary function is not 

optimal resource allocation, but rather validation of the work request 

and protection of the integrity of the files, Here, Doth validation an 

protection are to be taken in a far wider sense than has heretofore 

been customarv in the programming field, 2c3b 

The works Manager will create and maintain an extensive catalogue of 

each project's inventory of filed objects, This catalogue will include 

both structural and historical information about each object (when was 

it made at wpose request, by wpat tooi# from wpat other filed objects? 

what ether objects have been made using this one as data? what truths 

about this object h ave been asserted, or proved? and so on). Since the 

works Manager will also have access to descriptions of the 

characteristics of all tool s  within the NSW, it can be seen that 

validation of a work request can be unusually exhaustive: does the tooj 

exist, do the input files exist, are they of the right type and status 1  

25 
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t o r  t h i s  t o o l ,  a r e  t h e  f i l e s  a n d  t h e  t o o l s  b o t h  o f  t h e  r i g h t  s t a t u s  t o  

b e  u s e d  b y  t h i s  u s e * -  a t  t h i s  t i m e ,  a n d  s o  o n .  2 c 3 c  

i n  t h e  s a m e  w a y ,  a n y  e n t r y  o f  a  n e w  o b l e c t  i n t o  t h e  f i l e s  w i l l  b e  

s u p e r v i s e d  b y  t h e  W 0 r k s  M a n a g e r ,  w h i c h  w i n  p e r f o r m  * l l  u p d a t e s  t 0  t h e  

c a t a l o g u e  i m p i i e o  b y  t h e  e x i s t e n c e  o f  t h e  n e w  o b j e c t .  T h u s ,  t h e  i d e a  n  

f i l e  i n t e g r i t y  i s  e x p a n d e d  t o  i n c l u d e  c a t a l o g u e  i n t e g r i t y ,  w h i c h  b o t h  

p e r m i t s  s t r o n g  v a l i d a t i o n  o f  w o r k  r ® q u e s t s  a n d  t r a n s f o r m s  t h e  c a t a l o g u  

i n t o  a  p O w e r f u l  d a t a  h a s ®  f o r  f u t u r e  t o o l s  ( r a n g i n g  f r o m  a  s i m p l e  q u e r  

s y s t e m  w p j C p  a n s w e r  q u e s t i o n s  a b o u t  t p e  c o n t e n t s  o f  t p e  p r o j e c t  f u e s  

t o  e x p e r i m e n t a l  t o o l s  i n  a u t o m a t i c  p r o g r a m m i n g  w h i c h  m a p  a  d e s i r e d  

o b j e c t  i n t o  a  b e s t  s e q u e n c e  o f  t 0 ° l  c a l l s  t o  C r e a t e  i t  - •  g i v e n  w h a t  

o b j e c t s  a r e  t h e r e  a l r e a d y ) ,  2 c 3 d  

T h e  F o r e m a n  i s  t h a t  c o m p o n e n t  o f  t h e  N S W  c o n c e r n e d  w i t h  t a k i n g  a  

w e l l - d e f i n e d  a n d  f u l l y  v a l i d a t e d  r ® g u ® s t  f ° r  t ° ° i  u s ®  a n d  a c t u a l l y  

g e t t i n g  t h e  j 0 b  d o n e .  I t  r e c e i v e s  a n  e n c o d e d  m e s s a g e  f r o m  t h e  W o r k s  

M a n a g e r  w h i c h  s a Y s »  i n  e f f e c t ,  " A t  t h e  r e q u e s t  o f  u s e r  X  o n  h o s t  Y ,  

e x e c u t e  t h e  C O B O L  C o m p i l e r  o n  H o s t  Z ,  u s i n g  f i l e  H E N R Y  o n  t h e  

2 6  
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D a t a c c m p u t e r  a s  i n p u t  a n d  f i l i n g  t h e  r e s u l t  o n  t h e  D a t a c o m p u t e r  u n d e r  

t h e  n a m e  G E q R G E  a n d ,  w h e n  t h e  j o b  i s  f i n i s h e d ,  s e n d  m e  t h e  m e s s a g e  W , "  

T h e  F o r e m a n  w o r r i e s  a b o u t  f i g h t i n g  t h e  h o s t  p r o t o c o l s  a n d  a r r a n g i n g  t h  

c o m m u n i c a t i o n  s o  t h a t  t h e  r e q u e s t e d  t a s k  i s  i n  f a c t  p e r f o r m e d ,  2 c 3 e  

W h i l e  t h e  w o r k s  m a n a g e r  c o m p o n e n t  c l e a r l y  h a s  a s  i m p l e m e n t a t i o n  s o m e  

i n t e g r a t e d  f a m i l y  o f  p r o g r a m s  r e s i d e n t  o n  t h e  N S W  h o s t s *  t h e  s t r u c t u r e  

e n d  l o c a t i o n  o f  t h e  p r o g r a m s  w h i c h  d o  t h e  F o r e m a n ' s  j o b  a r e  b y  n o  m e a n  

s o  s e l f - e v i d e n t ,  A  p o r t i o n  o f  t h e  w o r k  w i n  o e  c e n t r a l i z e d  i n  t n e  N S W  

h o s t ,  b u t  o t h e r  p o r t i o n s  w i l l  b e  h a n d l e d  b y  p i e c e s  o f  p r o g r a m  

i m p l e m e n t e d  I n  e a c h  T o o i - B e a r i n d  H o s t  a n d  i n  e a c h  F r o n t - E n d  u s e r  a c c e s  

m a c h i n e ,  T h e r e  a r e  s o m e  c o m p l e x  i s s u e s  h e r e ,  w h e r e  b e s t  d e s i g n  m a y  b j  

d i f f e r e n t  f o r  " c l o s e d "  t o o l s ,  l i k e  c o m p i l e r s ,  o n  t h e  o n e  h a n d  a n d  

" O p e n "  t o o l s ,  l i k e  e d i t o r s '  o n  t h e  o t h e r .  T h e  g o a l  w i l l  b e  t o  

e s t a b l i s h  a  s m a l l  n u m b e r  o f  s t a n d a r d s ,  c a l l e d  " T o o l  B e a r i n g  H o s t  

P r o t o c o l s " ,  w h i c h  a l l  T o o l  8 e a r l n g  H o s t $  a n d  t o o l s  m u s t  o b e y ,  a n d  

l e a v e  e a c h  t o o l  i n s t a l l e r  a s  m u c h  f l e x i b i l i t y  a s  p o s s i b l e  t o  t a k e  

a d v a n t a g e  o f  s p e c i a l  c h a r a c t e r  1  s t i e s  o f  h i s  e n v i r o n m e n t .  2 c 3 £  

2 7  
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The Front*£nd will normally execute in a PDP-11 mini-computer which 

s^-ts b e tween the user's terminal and the ARPANET, but the system will 

also run on A pop-10 TENEX time-sharing system t.o s u p port users whose 

terminals are connected to TIPS, 2c3g 

All commands to the works Manager or t o any tool must be given through 

the F ront*End, It will provide terminal control* aid the user in 

command specification, parse commands, and communicate with the 

appropriate resourceCs), While each tool domain within the NSW may nav! 

a  vocabulary unique to Its area, this vocabulary will be used within 

ia nguage a nd Control structures Common throughout the NSW, A u ser w i n 

learn to use additional functions by increasing vocabulary, not by 

having to iearn separate "f 0reig n» ^apguages, whe n  I n  trouble, he w i n 

invoke help or tutorial functions in a  standard way, 2c3h 

The Front-End will into rm the works Manager whenever the user attempts 

to access Or create new files, save the user's commands for intervals 

between t.o°l c h eckpoints (if the t°°l is c a paele of checkpointing its 

environment), a n ow tpe user to reissue old commands, s n ow t^e user t 

28 
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d e f i n e  a n d  u s e  c o m m a n d  m a c r o s  ( a b r e v i a t i o n s )  a n d  I n t e r a c t  w i t h  t o o l s  

C u p o n  u s e r  r e q u e s t )  t o  " u n d o "  t h e  e f f e c t  o f  c o m m a n d s  w h e r e  o d s s i b l e ,  

2 C 3 1  

A  C o m m a n d  L a n g u a g e  i n t e r p r e t e r  ( C l i )  w i l l  i n t e r a c t  w i t h  t h e  u s e r  t o  

a l l o w  h i m  t o  g i v e  c o m m a n d s  t o  v a r i o u s  N S W  t o o l s ,  t h e  w o r k s  M a n a g e r ,  o r  

o t h e r  N S W  f a c i l i t i e s .  T h e  C L I  m u s t  a l s o  h e  a b l e  t o  h a n d l e  

m a c h i n e - o r i e n t e d  m e s s a g e s  f r o m  N S W  t o o l s  o r  t h e  w o r k s  M a n a g e r  a n d  

t r a n s l a t e  t h o s e  m e s s a g e s  t o  a n  a p p r o p r i a t e  [ t , a n - o r i e n t e d  l a n g u a g e  f o r m .  

2 c  3  j  

T o o l  f c u i i d e r s  w i l l  b e  a b l e  t °  t a * e  a d v a n t a g e  o f  t h e  F r o n t - E n d ^  c o m m a n  

i n t e r p r e t e r  i n s t e a d  o f  h a v i n g  t o  d e v e l o p  t h e i r  o w n  u s e r  I n t e r f a c e ,  

? c 3 k  

T h e  C o m m a n d  L a n g u a g e  i n t e r p r e t e r  i s  d r i v e n  p y  t w o  d a t a  s t r u c t u r e s *  a  

C o m m a n d  L a n g u a g e  G r a m m a r  a n d  a  U s e r - P r o f i l e  d a t a  s t r u c t u r e ,  T h e s e  d a t a  

s t r u c t u r e s  a r e  s e n t ,  t o  t h e  f r ° n t e n d  e i t h e r  b y  t h e  W o r k s  M a n a g e r  o r  b y  

t h e  t o o l  s y s t e m  a s  n e e d e d (  T h e  c o m m a n d  l a n g u a g e  a v a i l a b l e  t o  t h e  u s e r  

a t  a  p o i n t  I n  t i m e  I s  r e p r e s e n t e d  b y  t h e  u n i o n  o f  t h e  g r a m m a r s  a c t i v e  

a t  t h a t  p o i n t ,  2 c 3 l  

2 9  
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The command Language Grammar is a data structure that describes the 

user interface for a tool o r  the NSW WO rK s  Manager, A Command 

Meta-Language (CML) for specifying the user interface will be 

developed, a nd a compiler 1  '«ill be implemented to produce command 

language grammar data structures FROM the CML » 2C 311 

A User-Profile will be loaded by the frontend when the user is 

authenticated by the wcrXs Manager, It controls such things as how 

much help or prompting a user receives when using a particular tool 

what commands are available, a nd other information tailoring the 

system to the user, The information in this data structure can be 

changed upon use r  reauest or adaptively by programs based on use r  

behavior. Updates to the Use r-P roftie must be reported to the wo rKs 

Manager, 2c3l2 

The Terminal Controller interfaces the Command Language interpreter 

to the particular display or typewriter terminal being used, 

Displays can pe used as typewriter terminals or as full 

two-dimensional devices. The Terminal Control contains primitives 

30 
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f o r  s u b d i v i d i n g  d i s p l a y  s c r e e n s  i n t o  r e c t a n g u l a r  w i n d o w s  a n a  f o r  

a l l o w i n g  t h e  u s e r  t o  s e l e c t  t e x t ,  d i s p l a y e d  o n  a  s c r e e n  a s  a r g u m e n t s  

i n  c o m m a n d s  t o  t o o l s .  B e c a u s e  c e r t a i n  c l a s s e s  o f  w o r K  t h a t  t h e  u s e r  

w a n t  t o  d o  w i t h i n  t h e  N S W  e n v i r o n m e n t  i n v o l v e  r e m o t e  j o b  e n t r y  t o  

b a t c h  p r o c e s s i n g  s y s t e m s *  t h e  f r o n t e n d  w i l l  b e  a b l e  t o  h a n d l e  s u c h  

d e v i c e s  a s  c a r d  r e a d e r s  a n d  p u n c h e s *  l i n e  p r i n t e r s ,  a n d  t a p e  d r i v e s  

2 C  3  1  3  

A n  o p e r a t i n g  s y s t e m  i n t e r f a c e  m o d u l e *  c o n s i s t i n g  o f  a  s e t  v i r t u e  

o p e r a t i n a  s y s t e m  p r i m i t i v e s ,  w i l l  b e  u s e d  t o  m a K e  t h e  F r o n t - E n d  a s  

o p e r a t i n g  s y s t e m  i n d e p e n d e n t  a s  p o s s i b l e ,  T h i s  w i l l  e n a b l e  t h e  

F r o n t - E n d  t o  b e  t r a n s f e r r e d  t o  o t h e r  e q u i p m e n t  l a t e r .  T h e  F r o n t - E n  

s y s t e m s  w i l l  b e  m a i n t a i n a b l e *  l o a d a b l e *  a n d  ( s y m b o l i c a l l y )  

d e b u g g a b l e  f r o m  a  r e m o t e  t i m e s h a r i n g  ( T E N E X )  s y s t e m ,  T h e  m a i n  

f e a t u r e s  n e e d e d  t o  s u p p o r t  r e m o t e  d e b u g g i n g  a r e  e x p e c t e d  t o  b e  

s u p p l i e d  w i t h  t h e  O p e r a t i n g  s Y s t e m ,  2 c 3 1 4  

I m p l e m e n t a t c n  G u i d e l i n e s  2 d  

The  N S W  i s  b e i n g  b u i l t  a s  a  l o o s e  c o n f e d e r a t i o n  o f  t o o l s ,  w i t h  n o  

3 1  
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technical bounds on the number of tools or the numoer of users which can 

be supportec, An initial system# oriented TOWARD the construction of CQBQ 

programs for the 83500/84700^ is scheduled to begin operating during the 

Summer of 1975, The initial tools will include a text editor, a COBOL 

compiler, and a document publication facility, once the concept is 

demonstrated, hardware can be added to support m0re users and tools can b 

added to support a wider variety of software activities, 2dl 

initially the NS^ will be composed of large modules with few actions 

identified, AS such, it will operate in a largely conventional manner 

without much cooPeration among the modules, over time, the coordination 

and Cooperation among the m0dules will be tightened thr0udh the 

reolacement of modules and the incorporation of new ones that identify an 

report all their important activity to the *orks Manager, 2d2 

Participating Organizations 2e 

Government Agencies 2el 

Air Force Data Automation Agency(AFDAA) 2ela 

32 



d r a f t  p l a n  
W E C  1 0 - F E B - 7 5  1 8 s 5 5  3 1 8 3 5  

A i r  F o r c e  D a t a  S e r v i c e s  C e n t e r  2 e l a l  

A F D 5 C  i s  a n  o p e r a t i o n a l  e l e m e n t  o f  t h e  A i r  F o r c e  D a t a  A u t o m a t i o n  

A g e n c y  C A F D A A 5 .  I t s  m i s s i o n  i s  t o  p l a n #  d e s i g n *  d e v e l o p *  a n d  

i m p l e m e n t  c o m p u t e r  b a s e d  m a n a g e m e n t  i n f o r m a t i o n  s y s t e m s ,  a n d  t o  

p r o v i d e  a u t o m a t i c  d a t a  p r o c e s s i n g *  c o m p u t i n g  a n d  m a n a g e m e n t  

s c i e n c e  s e r v i c e s  t o  t h e  H e a d q u a r t e r s  A i r  F o r c e  a n d  t h e  o f f i c e  o f  

t h e  S e c r e t a r y  o f  D e f e n s e  i n  t h e  P e n t a g o n ,  a n d  o t h e r  a g e n c i e s  a s  

a s s i g n e d ,  2 e i a i a  

A i r  F o r c e  D a t a  S y s t e m s  D e s i g n  C e n t e r  2 e l a 2  

F e d e r a l  A D P E  S i m u l a t i o n  C e n t e r  2 e l a 3  

R o m e  A i r  D e v e l o p m e n t  C e n t e r  2 e l b  

D e f e n s e  A d v a n c e d  R e s e a r c h  P r o j e c t s  A g e n c y ( A R P A )  2 e l c  

C o n t r a c t o r s  2 e 2  

3  3  
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Applied Data RESEARCH ADR) 

Massachusetts Computer Associates (CQMPASS) 2®2a 

Stantcrd Research Institute (SRI) 2e2b 

Bolt Eej-anek and Newman (BEN) 2e2c 

KIT Project MAC 2e2d 

UCLA Campus Computing NetworKCCCN) 2e2e 

Speech Communications Research Laboratory(SCRl) 2e2f 

Computer Corporation of AmericaCCCA) 2e2g 

NSW Steering Committee 2e3 

NSW Advisory Committee 2e4 

PART II: USER REQUIREMENTS 3 

Air Force Data Services Center 3a 
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T h e  A F D S C  E n v i r o n m e n t  3 a l  

A F D S C  i n  t h e  P e n t a g o n  o p e r a t e s  t h r e e  d u a l  p r o c e s s o r  H o n e y w e l l  G - 6 3 5 s  

a n d  o n e  C n e w a r )  H 6 G 6 Q ,  a l l  w i t h  t h e  G C O S  o p e r a t i n g  s y s t e m .  I t  a l s o  

o p e r a t e s  a  d u a l  p r o c e s s o r  H o n e y w e l l  H - 6 1 8 0  w i t h  t h e  M u l t i c s  o p e r a t i n g  

s y s t e r r  a n d  a n  I B M  3 6 0 / 7 5  r u n n i n g  O S / M V T ,  D n e  0 f  t h e  G - 6 3 5 S  i s  

u n c l a s s i f i e d ?  t h e  r e s t  o f  t h e  s y s t e m s  a r e  c l a s s i f i e d ,  T h e  I B M  3 6 0 / 7 5  

i s  u s e d  s t r i c t l y  f o r  b a t c h  p r o c e s s i n g ,  M u l t i c s ,  w h i c h  i s  a  l a r g e  

i n t e r a c t i v e  s y s t e m  a n d  w e l l - s u i t e d  t o  t h e  m a n i p u l a t i o n  o f  o n - l i n e  

d a t a b a s e s ,  i s  u s e d  f 0 r  h i g h  p r i o r i t y  o p e r a t i o n s  r e s e a r c h  a n d  b u d g e t i n g  

m o d e l s .  T h r e e  o f  t h e  f o u r  G C O S  s y s t e m s  p r o v i d e  t i m e - s h a r i n g  

p a r t i t i o n s ,  G C O S  t i m e - s h a r i n g  p r o g r a m s  a r e  t y p i c a l l y  s m a l l ,  a n d  

f r e q u e n t l y  s u p p l e m e n t  l a r O t e  b a t c h  s y s t e m s  C e . g .  -  p r e p a r e  i n p u t  

t r a n s a c t l o n s  0 r  s c a n  0 u t p u t ) ,  G C O S  T i m e - s n a r i n 0  ( T S S )  i s  i l l - s u i t e d  t  

t h e  d e b u o q i n g  o f  b a t c h  p r o g r a m s  b e c a u s e  o f  c o r e  r e s t r i c t i o n s  ( 2 4 *  w o r d  

i s  a  p r a c t i c a l  u p p e r  h o u n d )  a n d  b e c a u s e  t h e  T S S  m o n i t o r  c a l l s  a r e  

d i f f e r e n t  f r o m  t h e  b a t c h  m o n i t o r  c a l l s .  M a n y  i m p o r t a n t  b a t c h  

s u b r o u t i n e *  i n s  f i l e  u p d a t e )  w i l l  n o t  r u n  u n d e r  T S S ,  a n d  i n  a n y  
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case, correct tSS execution does not guarantee a program will run In 

batch, 

The first G-635 was installed in May 69, Tpe conversion effort from 

the old IBM 7094s involved months of Parallel operation# part of 

it using a commercial service bureau and pa rt of it with the new 

equipment installed. The development effort has now stabilized# with 

majority of the Center's resources devoted t° product!on and 

maintenance. The IBM 360/75 was installed in , It was acquired to 

support an existing workload# so there was almost no conversion and 

development cycie, Muitles was acquired durind FY74# a nd a majority 0 

the work on the machine can still best be classified as development, 

3aib 

About 20% of the AFpSc manpower (19,9% in FY73# 23,1% in F Y7 4 # and 

19,7% for tne first five months of FY75) is devoted to developing new 

systems or making major modifications to old ones, Of the manpower 

devoted to development# 15,8% in Fy 74 and 21,4% in Fy?5 were for new 

MUltles applications, Th 0se am 0u nt t 0  3,6% a nd 4,2% respectively 0f 
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t o t a l  i r a n h o u r s ,  E x c e p t  f o r  M u l t i c s ,  a  m i n l s c u l e  a m o u n t  o f  m a c h i n e  

r e s o u r c e s  w e r e  d e v o t e d  t o  d e v e l o p m e n t .  C o n s i d e r i n g  o n l y  G C Q S  a n d  t h e  

3 6 0 / 7 5  F  t h e  n u m b e r s  a r e  7 , 5 %  i n  F Y 7 3 ,  7 , 7 %  i n  F Y 7 4 ,  a n d  4 , 8 %  t h u s  f a r  

i n  F Y 7 5 ,  T h e s e  f a c t s  A R ©  s u m m a r i z e d  w i t h  t h e  s t a t i s t i c s  i n  T a b l e  1 .  

3 a l e  

T A B L E  1 :  A F D S C  R e s o u r c e s  D e v o t e d  t °  S o f t w a r e  

D e v e l o p m e n t  

3 a l c l  

N o n - M u I t i c s  D e v e l o p m e n t  V s  T o t a l  M a n h r s  

F Y  7  3  F Y  7  4  F Y 7 5  

3  a  1  c  1  a  

1 9 , 9 %  1 9 , 5 %  1 5 , 5 %  

3 a  1  d  

3 a i  e  

3 a l  £  

3 a i g  

3 7  
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M u l t i c s  D e v  T o t a l  M a n h r s  0  3 , 6 %  4 , 2 %  

3 a l h  

3 a l i  

A l l  D e v  v s  T o t a l  M a n P r s  1 9 , 9 %  2 3 , 1 %  1 9 , 7 %  

3 a  1 3  

3 a l K  

3 a l i  

C o m p u t e r  T i m e  F o r  D e v  v s  A n  C o m p u t e r  T j r n e  7 . 5 %  7 , 7 %  4 , 8 %  

3 a  l m  

3 a l n  

3 a l o  

( 3 6 0 / 7 5  a n d  G C C ' S )  

3 a i p  

3 8  
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I t  I s  v e r y  d i f f i c u l t  t o  a n a l y z e  t h e  r e s o u r c e s  d e v o t e d  t o  p r o d u c t i o n  a n  

m a i n t e n a n c e .  T h e  p r o b l e m  i s  t o  s e p a r a t e  t h e  s i m p l e  e x e c u t i o n  o f  

s o f t w a r e  w h i c h  h a s  b e e n  t h o r o u g h l y  t e s t e d  a n d  r e m a i n s  s t a t i c  f o r  l o n g  

p e r . i o d s  o f  t i m e  f r o m  t h e  m a k i n g  a n d  t e s t i n g  o f  m i n o r  m o d i f i c a t i o n s .  

O n e  i n d i c a t i o n  i s  t h e  a b o r t  r a t e  f 0 r  p r o d u c t i o n  a c t i v i t i e s ,  w h i c h  

a v e r a g e d  ,  o b v i o u s l y  t h e r e  i s  m o r e  t o  r u n n i n g  p r o d u c t i o n  t h a n  

s i m p l y  r e e x e c u t i p g  a  s t a n d a r d  p r 0 g r a m  a g a i n s t  d i f f e r e n t  d a t a ,  A  

r e l a t e d  p r o b l e m  i s  t h e  c o s t  o f  t h e s e  p r o d u c t i o n  a b o r t s .  T h e  a v e r a g e  

c o s t  o f  e a c h  p r o d u c t i o n  a b o r t  o n  t h e  G - e ^ s  w a s  ,  B e c a u s e  t h e  

a v e r a g e  w a i t i n g  t i m e  i n  q u ® u e  f o r  b a t c h  3 o b s  o n  G C Q S ,  f o r  e x a m p l e ,  i s  

,  a n d  i s  u s u a l l y  m u c h  w o r s e  t h a n  a v e r a g e  d u r i n g  t h e  c r u c i a l  b u d g e t  

u p d a t e  c y c l e s ,  p r o g r a m m e r s  f a c e d  w i t h  o v e r n i g h t  d e a d l i n e s  m u s t  

f r e q u e n t l y  m a k e  m i n o r  c h a n g e s  a n d  r u n  p r o d u c t i o n  a g a i n s t  l a r g e  d a t a  

f i l e s  w i t h o u t  h a v i n g  t e s t e d  t h e i r  c h a n g e s *  I n  t h e  p r e s e n t  e n v i r o n m e n t  

t h e r e  i s  n o  a l t e r n a t i v e ,  3 a l q  

T h e  l a s t  a s p e c t  o f  t h e  A F D S C  e n v i r o n m e n t  w h i c h  i m - p a c t s  o n  c e n t e r  u s e  o  

t h e  N S W  i s  t h e  h a r d w a r e  a c q u i s i t i o n  a n d  r e p l a c e m e n t  s c h e d u l e *  T h e  
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s c h e d u l e  I s  i m p o r t a n t  o e c a u s e  m a j o r  d e v e l o p m e n t  m o d i f i c a t i o n ,  a n d  

c o n v e r s i o n  e f f o r t s  a t  A F D S C  c o r r e s p o n d  t o  a c q u i s i t i o n  t i m e s  o f  n e w  

h a r d w a r e „  T h e  G C O S  m a c h i n e s  a r e  c u r r e n t l y  b e i n g  e n h a n c e d ,  w h i c h  w i l l  

e x t e n d  t h e i r  e c o n o m i c  l i f e  t h r o u g h  F Y  .  T h e  I B M  3 6 0 / 7 5  i s  p r o g r a m m e d  

t o  b e  u p g r a d e d  o r  r e p l a c e d  d u r i n g  ,  ^ u l t i c s  w i l l  b e  u p g r a d e d  d u r i n  

a n d  i s  s c h e d u l e d  t o  b e  r e p l a c e d  i n  ,  3 a l r  

A F D S C  O p e r a t e d  C o m p u t e r  S e r v i c e  B u r e a u s  3 a 2  

i n  a d d i t i o n  t o  p r o v i d i n g  c o m p l e t e  m a n a g e m e n t  i n f o r m a t i o n  s y s t e m s ?  

s y s t e m s  a n a l y s i s ,  a n d  c o m p u t e r  s u p p o r t  t o  H d q  U S A F  a n d  O S D ,  A F D S C  

p r o v i d e s  c o m p u t e r  t i m e  t o  A F  a n d  D o D  o r g a n i z a t i o n s  w h i c h  h a v e  t h e i r  o w  

a n a l y s t s  a n d  p r o g r a m m e r s ,  A  c o m p o n e n t  o r g a n i z a t i o n  i s  t h e  s a n  A n t o n i o  

D a t a  S e r v i c e s  C e n t e r  ( S A D S C )  i n  S a n  A n t o n i o ,  T e x a s ,  i t  o f f e r s  r e m o t e  

a c c e s s  f r o m  s e v e r a l  l o c a t i o n s  t h r o u g h o u t  t h e  S o u t h w e s t e r n  U S  t o  a n  I B M  

3 6 0 / 6 5  r u n n i n g  0 S / M V T ,  S A D S C  w i l l  s o o n  b e  o f f e r i n g  B u r r o u g h s  B 4 7 Q 0  

s e r v i c e  a s  w e i l ^  A  n e w  W a s h i n g t o n  A r e a  D a t a  s e r v i c e s  C e n t e r  ( W A D S C )  i  

s c h e d u l e d  t o  b e g ^ n  o p e r a t i o n  s o o n  w ^ t h  e i t h e r  a  B 3 5 0 Q  o r  8 4 7 0 0 ,  S A D C  

i s  o p e r a t e d  a s  a n  i n d u s t r i a l l y  f u n d e d  a c t i v i t y ?  w i t h  u s a g e - b a s e d  

4 0  
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c h a r g i n g  a n d  f u l l  c o s t  r e c o v e r y ,  I t  i s  p l a n n e d  t h a t  W A O S C  a l s o  b e  

o p e r a t e d  o n  t h a t  b a s i s .  S i n c e  a  g o a l  o f  t h e  N S W  i s  t o  e s t a o l i s h  a n  

e c o n i m i c  m a r k e t p l a c e  f o r  s o f t w a r e  t o o l s  a n d  c o m p u t e r  t i m e r  t h e  N S W ' s  

p r o p o s e d  a p p r o a c h  t o  r e s o u r c e  a l l o c a t i o n  i s  i n  c o m P l e t e  a g r e e m e n t  w i t h  

A F D S C  o p e r a t i n g  p o l i c i e s  f o r  i t s  r e g i o n a l  s e r v i c e  c e n t e r s ,  A n  

i m p o r t a n t  a s p e c t  o f  t h e  N S W  f r o m  t h e  A F D S C  p o i n t  o f  v i e w  m u s t  b e  t h e  

p o s s i b i l i t y  o f  p r o v i d i n g  n s w  t o o l s  a n d  s e r v i c e s  t o  o t h e r  A F  a n d  D o D  

o r g a n i z a t i o n s ,  3 a 2 a  

A F D S C  R e q u i r e m e n t s  F o r  N S w  3 a 3  

U s a o e  S c e n a r i o s  3 a 3 a  

T a b l e  1  c l a s s i f i e s  A F D S C  d e v e l o p m e n t  w o r k l o a d *  a n d  f o r  e a c h  c a t e g o r  

i d e n t i f i e s  t h e  m o s t  s i g n i f i c a n t  p r o b l e m s  b e i n g  a d d r e s s e d  b y  t h e  N S W  

T o o l s  w h i c h  a r e  r e q u i r e d  t o  s u p p o r t  e a c h  c a t e g o r y  o f  w o r k  a r e  a l s o  

i d e n t i f i e d ,  A m o n g  t h e  A F D S C  r e q u i r e m e n t s  w h i c h  a r e  n o t  I n c l u d e d  i n  

t h e  t a b l e  a r e  b a c k u p  f o r  p r o d u c t i o n  s y s t e m s  a n d  c o m m u n i c a t i o n s  

a m o n g  d i f f e r e n t  v e n d o r $ '  m a i n f r a m e 5 ,  N S W  t e c h n o l o g y  i s  r e i e v a h t  t o  
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t h e s e  r e q u i r e m e n t s ,  H o w e v e r ,  t h e  N S W s  p r e s e n t  d e v e l o p m e n t  e f f o r t s ;  

a s s u m e  t h a t  t h e  p r o d u c t i o n  m a c h i n e s  w i l l  n o t  b e  c o n n e c t e d  t o  t h e  

n e t w o r k #  e n d  h e n c e  w i l l  n o t  b e  u n d e r  t h e  c o n t r o l  o f  t h e  N S W  

f r a m e w o r k . ,  R e f i n e m e n t  a n d  s p e c i a l i z a t i o n  o f  t h e  N S w  d e s i g n  w o u l d  b  

r e q u i r e d  t o  b u i l d  a  s u i t a b l e  e n v i r o n m e n t  f o r  s u p p o r t i n g  t h e  A F D S C  

p r o d u c t i o n  w o r k l o a d ,  3 a 3 a l  

R e q u i r e m e n t s  f o r  T o o l  B e a r i n g  H o s t s  3 a 3 b  

H o n e y w e l l  G 6 3 5  o r  H 6 0 0 0  w i t h  G C O S  3 a 3 b i  

T h e  p r i m a r y  r e q u i r e m e n t  i s  f o r  t e s t i n q  p a t c h  j o e s  ,  s o u r c e  l e v e  

i n t e r a c t i v e  d e b u g q i n g  i s  r e q u i r e d  f o r  C Q B Q L  a n d  F g R T R A N ,  

3 a 3 b l a  

T h e  n u m b e r  o f  i n t e r a c t i v e  p r o g r a m s  which  mere ly  s u PPlemen t  ba t c h j  

sys tems  i nd ica tes  that  t ransact ion  process ing  may be  more  

e f f i c i en t  in  the  Cen te r ' s  env ironment  than  t ime-shar ing ,  

Here to fo re#  TSS has  been  used  because  tnere  i s  no  reasonable  

debugg ing  env i ronment  fo r  t ransact ion  sys tems ,  i f  such  an  

d r a f t  p l a n  
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e n v i r o n m e n t  c o u l d  b e  e s t a b l i s h e d ,  t h e n  m u c h  o f  t h e  C e n t e r ' s  

i n t e r a c t i v e  w o r k l o a d  m i g h t ,  s h i f t  t o  t r a n s a c t i o n  p r o c e s s i n g ,  T h a  

w o u l d  e l i m i n a t e  t h e  p r o b l e m s  a s s o c i a t e d  w i t h  b a t c h  a n d  

t i ^ e - s h a r i n g  i n c o m p a t i b i l i t i e s  w h i c h  n a y e  p l a g u e d  A F D S C  

p r o g r a m m e r s ,  3 a . 3 b l b  

T o o l s  a r e  r e q u i r e d  f o r  d e s i g n i n g ,  i m p l e m e n t i n g ,  a n d  r e s t r u c t u r e  

r a n d o m ,  i sP ,  a n d  I D S  d a t a  b a s e s .  3 a 3 b l c  

T h e  n e w  W W M C C S  d a t a  m a n a g e m e n t  s V s t e ^  ( W W O M S )  i s  P u r P ^ r t e d  t o  

a l l o w  n o n - p r o o g r a m m e r s  t o  m a i n t a i n  a  c o m p u t e r  d a t a b a s e  a n d  

r e t r i e v e  r e n o r t s  f r o m  t h a t  d a t a b a s e ,  W W D M S  i s  e n o u g h  l i K e  a  

p r o g r a m m i n g  s y s t e m  t h a t  i t  w i l l  b e  d e s i r a b l e  t o  b r i n g  W W D m S  u n d e  

t h e  c o n t r o l  o f  N S W  p r o j e c t  m a n a g e m e n t  a n d  p e r f o r m a n c e  e v a l u a t i o n  

t o o l s ,  3  a  3  b  1  d  

T h a t  i m p l i e s  i n s t a l l i n g  W W D M S  a s  a n  N S W  t o o l  C o r  m o r e  l i k e l y ,  a  

s e t  o f  N S W  t o o l s ) ,  A  s t a n d a r d  G C O S  m a c h i n e  i s  n e e d e d  t o r  f i n a l  

t e s t i n g  o f  b a t c h  s y s t e m s ,  I n  c a s e s  w h e r e  t h e  d a t a  i s  
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u n c l a s s i f i e d  a n d  n o n - s e n s i t i v e #  t h a t  m a c h i n e  m a y  a l s o  b e  u s e d  £ <  

p r o d u c t i o n  w O f * .  e v a l u a t i o n  t o o l s .  A  s t a n d a r d  G C q S  i s  n e e d e d  £ i  

f i n a l  t e s t i n g ,  3 a 3 b l e  

I B M  3 6 0 / 3 7 0  W i t h  O S  3 a 3 b 2  

3 a 3 b 2 a  

T h e r e  a r e  r e t i r e m e n t s  f o r  F O R T R A N ,  C O B O L #  a n d  p o s s i b l y  P L / 1  

d e v e l o p m e n t  o n  t h e  3 6 0 / 3 7 0 ,  F o r  e a c h  l a n g u a g e #  s ° u r c e  l e v e l  

i n t e r a c t i v e  d e b u g g i n g  i s  r e q u i r e d .  3 a 3 b 2 a l  

A  n u m b e r  o f  v e n d o r s  o f f e r  l i b r a r i e s  o f  d a t a b a s e  m a n a g e m e n t  

s u b r o u t i n e s  f o r  t h e  I B M  3 6 0  w h i c n  c a n  b e  u s e d  a s  b u i l d i n g  

b l o c k s  f o r  a p p l i c a t i o n s  s y s t e m s ,  T h e s e  r o u t i n e s  a r e  s i m i l e ;  

i n  c o n c e D t  t o  I S P  o r  I D S  f o r  H o n e y w e l l  G C Q S  m a c h i n e s ,  I t  i s  

i m p o r t a n t  t o  i n c l u d e  s u c h  t o o l s  i n  t h e  N S W ,  3 a 3 b 2 a 2  

S e v e r a l  v e n d o r s  a l s o  o f f e r  s e l f - c o n t a i n e d  d a t a m a n a g e m e n t  

s y s t e r r 5  f o r  t h e  I B M  3 6 0 ,  T h e  l n £ o r m a t l c s  M A R K  I V  s Y s t e m  i s  
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s u p p o r t e d  a t  D o t h  A F D 5 C  a n d  S A D S C ,  A s  w i t h  W W D M S ,  i t  w i l l  

p r o b a b l y  b e  d e s i r a b l e  t o  i n s t a l l  M A R K  I V  a s  a n  N S W  t o o l *  a n d  

b r i n g  t h e  M A R K  I V  d e v e l o p m e n t  w o r k  l o a d  u n d e r  t h e  c o n t r o l ,  o f  

t h e  p r o j e c t  m a n a g e m e n t  a n d  p e r f o r m a n c e  e v a l u a t i o n  t o o l s .  

T h e r e  a r e  k n o ' ^ n  r e q u i r e m e n t s  t . 0  d e v e l o p m e n t  a n d  m a i n t a i n  

t r a n s a c t i o n  s y s t e m s  f o r  t n e l  I B M  3 6 0 ,  A n  e x a m p l e  i s  t h e  q u e r  

s y s t e m  f o r  m i l i t a r y  p a y  r e c o r d s  a t  t h e  A i r  F o r c e  A c c o u n t i n g  

a n d  F i n a n c e  C e n t e r  ( A F A F C )  i n  D e n v e r #  C o l o r a d o ,  T o  

e f f e c t i v e l y  d e b u g  s u c h  s y s t e m s ,  w h i c h  a r e  t i g h t l y  i n t e g r a t e d  

w i t h  t h e  t e l e c o m m u n i c a t i o n s  h a n d l e r #  a  v i r t u a l  m a c h i n e  

e n v i r o n m e n t  i s  r e q u i r e d  s o  t h a t  o p e r a t i n g  s y s t e m  i « v e i  c o d e  

c a n  b e  d e b u g g e d *  S i n c e  t h e  m a c h i n e  u s e d  t o  r u n  t h e  p r o d u c t i o  

t r a n s a c t i o n  s y s t e m s  w i l l  a l m o s t  n e v e r  b e  a  V M  m a c h i n e  b e c a u s e  

t h e  h i  o h  O v e r h e a d  a s s o c i a t e s  w i t h  V M #  w h i c h  w o u l d  r e d u c e  

o v e r a l l  t h r o u g h - p u t #  t h i s  i s  a  n a t u r a l  N S W  a p p l i c a t i o n t  

J a 3 b 2 a 3  

3 a 3 b 2 a 4  
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3a3b2b 

A standard OS system is needed for final testing, in cases 

where the data is unclassified and non-sensitive, that machin 

n,ay also be used fpr production worK, 3a3b2bi 

3a3b2b2 

Tools which execute on e 360/370 T8H out support development 

for other machines will be used 3a3b2c 

to validate the hypothesis that tools built for one machine 

can continue to run on it> but be applied to the development 

of software for other machines, Examples are verification an 

testing tools (including test data generators) and programs 

for restructuring COBOL and/or FORTRAN into reasonable 

structured variants of the ANSJ standards, 3a3b2cl 

An unclassified j^ultlcs is required to support development of 

software for other machines, and so that NSW project management and 
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e v a l u a t i o n  t o o l s  c a n  b e  a p p l i e d  t o  t h e  d e v e l o p m e n t  o f  M u l t i c s  

s O f t w a r e ,  M u l t i c s  s e e m s  t o  b e  t h e  c o r r e c t  e n v i r o n m e n t  f o r  a  

s o p h i s t i c a t e d  d e b u g g i n g  s y s t e m  f o r  G C O s  s o f t w a r e ,  J a n u s  a n d  R D M s  

a r e  d a t a b a s e  m a n a g e m e n t  t o o l s  f o r  M u i t i c $ ,  I t  m a y  a l s o  b e  p o s s i b l e  

w i t h  t f u l t i c s  t o  s u p p l y *  a s  a » f e a t u r e "  o f  t h e  N s W *  t h e  a b i l i t y  t o  

s e c u r e l y  p r o t e c t  i n f o r m a t i o n  a n d  t h u s  t o  g u a r a n t e e  p r i v a c y ,  

3 a 3 b 3  

R e q u i r e m e n t s  f o r  T o o l s  3 a 3 c  

T o o l s  f o r  c o n t r o l l i n g  a n d  m a i n t a i n i n g  e x i s t i n g  s o f t w a r e  s y s t e m s ,  

3 a 3 c l  

A  s i g n i f i c a n t  p o r t i o n  o f  A F D S C  m a n p o w e r  i s  d e v o t e d  t o  

m a i n t a i n i n g *  m a k i n g  m i n o r  m o d i f i c a t i o n s  a n d  s c h e d u l i n g  o p e r a t i o n  

o f  p r o d u c t i o n  s y s t e m s ,  F 0 r  t h e  N S W  t 0  h e ^ p  i n  t h e  s h 0 r t  r u n ,  

ways  a re  neded  to  move  these  product ion  sys tems  in to  the  NSW 

e n v i r o n m e n t  s o  t h a t  s u p e r i o r  t o o l s  c a n  b e  u s e d  b y  m a i n t e n a n c e  

p r o g r a m m e r s *  S o m e  o f  t h e  m e a n s  t o  t h i s  e n d  f o l l o w ?  S o u r c e *  

o b j e c t ,  a n d  j o b  c o n t r o l  m u s t  b e  c o p i e d  i n t o  t h e  N S W  f i l e  s y s t e m .  
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The attributes of input and output files must be defined, 

Linkages must be established between component subroutines on th 

installation library and the production software. We need to pu 

Narrative documentation must be put on-line, other goals would 

oe to produce machine readable abstracts and other documentation 

to implement reiease ana change control# to restructure baaiy 

structured programs, and to establish libraries of standaro test 

data apd/or results, 3a3cia 

Yellow pages 3a3C2 

The NSw can be viewed as a library of development tools, A 

catalog, or yellow pages, is needed so that us^rs can i°oate 

applicable tools when they start to w0rK on a new Kind of 

problem. The directory system could be based on keywords, or it 

could be a full text retrieval system which operates against the 

narretive descriptions of the tools* In the long-term, a hybrid 

of those two approaches will be needed, The directory should 

Include information about a tool's cost, maintenance status, 
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r e l i a b i l i t y  ( i n c l u d i n g  t r o u b l e  r e p o r t s ) ,  w h o  m a i n t a i n s  i t ,  a n d  

t h e  e x i s t e n c e  o f  a  u s e r  c o m m u n i t y ,  T o o l  i n s t a l l e r s  s h o u l d  b e  

a b l e  t o  d e t e r m i n e  i f  o r o a n i z a t i o n s  w h i c h  n o  n o t  a t  p r e s e n t  h a v e  

a c c e s s  t o  a  t o o l  s h o u l d  s t i l l  b e  m a d e  a w a r e  o f  i t s  e x i s t e n c e  v i a  

t n ®  d i r e c t o r y .  3 a 3 c 2 a  

S o f t w a r e  l i b r a r i e s ,  3 a 3 c 3  

T h e r e  a r e  m a n y  c a s e s  w h e n ,  s o f t w a r e  s h o u l d  n o t  b e  w r i t t e n  a t  a l l  

» • »  e x i s t i n g  c o d e s  s h o u l d  b e  u s e d .  T h e  N S W  m u s t  p r o v i d e  a c c e s s  t  

s o f t w a r e  l i b r a r i e s  t o  f a c i l i t a t e  t h e i r  u s e .  I d e a l l y  i t  s h o u l d  b  

p o s s i b l e  t o  a c c e s s  a i l  e x i s t i n g  l i b r a r i e s  u s i n g  a  s t a n d a r d  

c o m m a n d  l a n g u a g e ,  I n  t h e  s h o r t  r u n  w e  w o n ' t  h a v e  t h e m  a l l ,  a n d  

w e  w o n ' t  o v e r c o m e  a l l  c o m m a n d  l a n g u a g e  i d i o s y n c r a c i e s „  3 a 3 c 3 a  

3 a 3 c 3 a l  

L i b r a r i e s  c o n t a i n i n g  s u b r o u t i n e s  o r  c o m p o n e n t s  w h i c h  c a n  b e  

u s e d  a s  b u i l d i n g  e l o c K s  a n d  i n c o r p o r a t e d  i n t o  t h e  a p p l i c a t i o n  

s O f t w a r e ,  3 a 3 c 3 a 2  
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L i b r a r i e s  o f  s e l f - c o n t a i n e d  a p p l i c a t i o n s  s y s t e m s ,  

3 a 3 c 3 a 3  

T h e s e  t w «  K i n d s  ° f  l i b r a r i e s  w i l l  h a v e  t °  h e  h a n d l e d  d i f f e r e n t l y  

e s p e c i a l l y  w i t h  r e g a r d  t o  a c c o u n t i n g  a n d  r e l e a s e  ( c o p y  

p e r m i s s i o n ) ,  3 a 3 c 3 b  

3 a 3 c 4  

The  d i f f i c u l t  c a s e s  a r e  t h e  l i b r a r i e s  o f  s u b r o u t i n e s  o r  

c o m p o n e n t s  w h i c h  t h e  u s e r  c a n  i n c o r p o r a t e  i n t o  t h e  s o f t w a r e  

s y s t e m  h e  i s  b u i l d i n g .  A c c e s s  c o n t r ° l  i s  v e r y  d i f f i c u l t  w i t h  

s u c n  t o o l s .  T h r e e  a l t e r n a t i v e s  h a v e  b e e n  i d e n t i f i e d  t h u s  f a r :  

S u b r o u t i n e s  a n d  o t h e r  c o m p o n e n t s  c a n  o n l y  b e  u s e d  i n  t h e  v e n d o r '  

e n v i r o n m e n t  a n d  t h e  s y s t e m  w i l l  n o t  a l l o w  y o u  t o  c o p y  a  l o a d  

m o d u l e  o u t  w i t h o u t  p a y i n g  a  s t i f f  e x i t  f e e .  

3 a 3 C 4 a  

The  subrout ine  ca r  be  caned  across  the  networjc  for  debuggi n g ,  

a n d  t h e  u s e r  w o u l d  a g a i n  b e  c h a r g e d  a  s t i f f  e x i t  f e e ,  3 a 3 c 4 t )  
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O n l y  c e r t i f i e d  l i n w a a e  t o o l s  a r e  a l l o w e d  t o  a c c e s s  t h e  

s u b r o u t i n e  l i b r a r Y #  a n d  t h e  u s e r  i s  c h a r g e d  e a c h  t i m e  h e  

b u i l d s  a  n e w  o b j e c t  m o d u i e ,  3 a 3 c 4 b i  

3 a  3 C 4 C  

A n  e f f o r t  s h o u l d  b e  m a d e  t o  g e t  l i b r a r i e s  o f  g o v e r n m e n t - o w n e d  

s o f t w a r e  i n s t a l l e d  a s  t o o l s ,  R e g a r d l e s s  o f  t h e  r u l e s  f o r  

r e l e a s i n g  c o m p o n e n t s ,  a  r e c o r d  m u s t  b e  K e p t  w i t h  i n f o r m a t i o n  

a b o u t  w h o  u s e s  t h e  s u b r o u t i n e ,  o n  w h a t  m a c h i n e ,  u n d e r  w h a t  

o D e r a t i n 9  s y s t e m  a n d  w i t h  w h a t  r e s u l t ,  T h e r e  m u s t  b e  a  C o m P i e t e  

a u d i t  t r a i l  o f  a l l  c o p i e s  s o  t h a t  t h e  u s e r s  c a n  b e  n o t i f i e d  w h e n  

t h e  s u b r o u t i n e  o r  c o m p o n e n t ,  i s  m o d i f i e d ,  T h e s e  r e l e a s e  c o n t r o l  

c o n s i d e r a t i o n s  a p p l y  t o  s e l f - c o n t a i n e d  s y s t e m s  ( w h i c h  t h e  u s e r  

m a y  w a n t  t o  c o p y  a n d  r u n  o n  h a r d w a r e  e x t e r n a l  t . o  t h e  N S W )  a s  w e l  

a s  t o  s u b r o u t i n e s  a n d  c o m p o n e n t s ,  3 a 3 c 4 d  

B a t c h  s c h e d u l e r ,  3 a 3 c 5  

3 a 3 c 5 a  
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T h e  p u r p o s e  o f  t h e  b a t c h  s c h e d u l e r  i s  t o  m a i n t a i n  a  c o m p l e t e  

a p p l i c a t i o n s  s y s t e m  I n  t h e  M ' S >  f i l e  s y s t e m .  T h e  f i l e  s h o u l d  

i n c l u d e  a n y  n e c e s s a r y  1 o b  c o n t r o l  i n f o r m a t i o n  a s  w e l l  a s  t h e  

s o u r c e  a n a  t h e  o b j e c t  f o r  c o m p o n e n t  m o d u l e s ,  3 a 3 c b a l  

3 a 3 C 5 b  

S o m e  s y s t e m s  p r o v i d e  f o r  r u n - t i m e  o p t i o n s ,  w e  w o u i d  x I k ®  t ^ e  

N S W  t o  c o n t r o l  t h e  s p e c i a l i z a t i o n  o f  t h e  s t a n d a r d  s y s t e m  s o  

t h a t  r e c o r d s  c a n  p e  K e p t  o n  w h i c h  o p t i o n s  a r e  e x e r c i s e d ,  

3 a 3 c 5 & l  

3 a 3 c 5 c  

A p p l i c a t i o n s  s y s t e m s  u s u a l l y  r e q u i r e  m a s s  s t o r a g e  f i l e s  a n d / o  

t a 0 e s .  S i n c e  m a n y  v e n d o r  s u D P o r t e d  s Y s t e m g  d o  n o t  p r o v i d e  t o  

c a t a l o g i n g ,  s e q u e n c i n g  o f  n e w  v e r s i o n s ,  e t c , ,  i t  s e e m s  

d e s i r a b l e  f o r  t h e  N S W  t o  o f f e r  t h e s e  s e r v i c e s .  T h e y  w i l l  b e  

p r o v i d e d  p y  t o o l ( s )  w h i c h  ( i f  t h e y  a r e  d e v e l o p e d  n e w  f o r  N S W )  

5 2  
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N E C  1 0 - F E B - 7 5  1 8  S 5 b  3 1 8 3 5  

m u s t  b e  w r i t t e n  i n  C O B O L  o r  F O R T R A N  f o r  a  w i d e l y  a v a i l a b l e  

c o m p u t e r  s y s t e m C s ) ,  3 a 3 c 5 c l  

3 a 3 c 5 d  

o n c e  t h e  s e l e c t i o n  o f  r u n - t i m e  p a r a m e t e r s  a n d  t h e  c o n t r o l  o f  

p r o d u c t i o n  d a t a s e t s  i s  m a d e  i n t e r n a l  t o  t h e  N S W #  t h e r e  a p e  

n u m e r o u s  o p p o r t u n i t i e s  t o  p r o v i d e  e n h a n c e d  c a p a b i l i t i e s  a t  

r e l a t i v e l y  l o w  c o s t .  A n  e x a m p l e  1 $  a  t i m e - s e n s i t v e  s c h e d u l e r  

C r i t e r i a  m i g h t  b e  e s t a b l i s h e d  f o r  w h e n  t h e  s y s t e m  s h o u l d  r u n  

( e ,  g , ,  t h e  f i r s t  T u e s d a y  o f  e v e r y  m o n t h ) .  T h e  N S W  s c h e d u l e r  

w o u l d  a u t o m a t i c a l l y  i d e n t i f y  c o r r e c t  d a t a  s e t s #  r u n  t h e  

a p p r o p r i a t e  j o b  C o n  o n e  s e t  o f  t a r g e t  m a c h i n e s )  a n d  d i s t r i o u t  

t h e  r e s u l t s ,  T i m e  s e n s i t i v e  s c h e d u l i n g  c o u l d  b e  i m p l e m e n t e d !  

b y  a  M U L T I C S  s c h e d u l e r ,  N O T E s  d a n y  j o b s  s c h e d u l e d  t h i s  w a y  

w i l l  b e  r u n  b y  h a v i n g  t h e  o p e r a t o r s  m o v e  t a p e s  f r o m  N S W  t o  

i n d e p e n d e n t  p r o d u c t i o n  m a c h i n e s .  A n  a n a l o g y  c a n  m a d e  w i t h  

s e c o n d  g e n e r a t i o n  b a t c h  s c h e d u l i n g  #  e x c e p t  t h e  N S W  h a s  
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a u t o m a t e d  m u c h  i f  n o t  a l l  o f  t h e  w o r k  o f  t h e  p r o d u c t i o n  

c o o r d i n a t o r s  a n d  o p e r a t o r s *  3 a 3 c 5 d l  

S o f t w a r e  c o n v e r s i o n  a i d s  3 a . 3 c 6  

b .  C o n v e r s i o n  t o  N e w  H a r d w a r e  3 a 3 c 6 a  

C o m p u t e r  h a r d w a r e  h a s  a l m o s t  d o u b l e d  i n  e f f e c t i v e n e s s  a n d  

p e r f o r m a n c e  p e r  u n i t  c o s t  e v e r y  t h r e e  y e a r s  f o r  t w o  d e c a d e s .  

S o f t w a r e  c o n v e r s i 0 n  c o S t s  h a v e  p r e y e n t e d  o p e r a t i o n a l  

o r g a n i z a t i o n s  f r o m  t a k i n g  t h e  f u l l e s t  a d v a n t a g e  o f  t h e s e  c o s t  

r e d u c t i o n s ,  3 a 3 c 6 a l  

T h e  N S ' * j  e n v i r o n m e n t  w i l l  h e l p  t h i s  p r o o i e m  i n  t h r e e  w a y s :  

3 a 3 c & a 2  

T h e  e x i s t e n c e  o f  a  l a r g e  p o o l  o f  c o m p e t i n g  s e r v i c e  

c e n t e r s  w i l l  m a k e  n e w  h a r d w a r e  s y s t e m s  a v a i l a b l e  s o o n  a f t e  

t h e v  a r e  a n n o u n c e d *  a t  l e a s t  ° n  &  s m a l l  s c a l e ,  N e w  s y s t e m  

d e v e l o p m e n t  c a n  t a k e  p l a c e  o n  t h e  n e w  h a r d w a r e ,  W h e r e  i t  

i s  c o s t  e f f e c t i v e *  o l d  t o o l s  c a n  o e  c o n v e r t e d ,  T h e r e  i s  
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l i k e l y  t o  b e  a  s u b s t a n t i a l  o v e r l a p  d u r i n g  w h i c h  r e g a i n i n g  

t o o l s  c a n  c o n t i n u e  t o  b e  a c c e s s e d  o n  t h e i r  o l d  h a r d w a r e .  

3 a 3 c 6 a 2 &  

T h e  N S W  w i l l  i n c l u d e  a  c o l l e c t i o n  o f  t o o l s  f o r  c o n v e r t i n  

p r o d u c t i o n  s o f t w a r e  t o  r u n  o n  d i f f e r e n t  c a n d  n o r m a l l y  

n e w e r )  h a r d w a r e ,  3 a 3 c 6 a 2 b  

T h e  n S w  w i l l  i n c l u d e  h a r d w a r e  e m u l a t o r s .  i n  s o m e  c a s e s  

i t  w i l l  » e  p o s s i b l e  t o  b u i l d  s o f t w a r e  f o r  p r o j e c t e d  

h a r d w a r e  t h r o u g h  e m u l a t i o n .  T h a t  w i l l  m a k e  i t  p o s s i b l e  t o  

d e l a y  s e l e c t i o n  o f  t h e  p r o d u c t i o n  h a r d w a r e  u n t i l  1 - 3  y e a r s  

i n t o  t h e  d e v e l o p m e n t  c y c l e ,  T h e  r e s u l t i n < 3  s a v i n g s  c o u l d  b  

a s  m u c h  a s  5 0 %  o f  h a r d w a r e  c o s t s ,  T h i s  i s  o f  c o u r s e  a  

l e n d e r  t e r m  o b j e c t i v e ,  3 a 3 c f e a 2 c  

M a n a g e m e n t  c o n s i d e r a t i o n s  3 a 3 d  

3 a  3  d  1  

3  a  3  d  1  a  
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C c s t  p r e d i c t i o n s  3 a 3 d 2  

E n o u g h  d a t e  s h o u l d  b e  c o l l e c t e d  t o  p r e d i c t  w h a t  a  a i v e n  a c t i v i t y  

w i l l  c o s t .  T h e r e  s h o u l d  b e  o n e  o r  s e v e r a l  t o o l s  t o  h e l p  t o o l  

i n s t a l l e r s  d e f i n e  t h e  c h a r a c t e r i s t i c s  o f  t h e i r  t o o l s  a n d  p r o v i d e  

t h e  u s e r s  w i t h  c o s t  p r e d i c t i o n s .  T h e  o r K s  M a n a g e r  m u s t  c o l l e c t  

t h e  h i s t o r i c a l  d a t a  w h i c h  t h e s e  t o o l s  r e q u i r e  a s  i n p u t ,  

3  a  3  d  2  a  

U s a g e  A u d i t  T r a i l  3 a 3 d 3  

A  r e c o r d  o f  w h e n  t o o l s  w e r e  u s e d  a n d  p y  w h o m #  a n d  t h e  o p e r a t i n g  

s y s t e m  v e r s i o n  t h e y  r a n  u n d e r *  s h o u l d  b e  m a i n t a i n e d ,  U s e r s  m u s t  

b e  a b l e  t o  c o n t r o l  w h o  k n o w s  t h e y  u s e  a  t o o l  a n d  i n d i c a t e  w h e t h e  

t h e y  w a n t  t o  t a l k  t o  o t h e r  p e o p l e  a b o u t  h o w  i t  w o r k s .  W h e n  t h e  

o p e r a t i n g  s y s t e m  o n  a  T o o l  B e a r i n g  H o s t  ( T B H )  i s  c h a n g e d ,  a l l  

t o o l s  m u s t  b e  t e s t e d ,  o r  t h e y  m u s t  b e  m o v e d  t o  a  l o w e r  

i r a l n t e n a n c e  c a t e g 0 r y  a n d  I d e n t i f i e d  a s  n o t  b e i n q  c 0 n v e f t e d  t 0  t h  

c u r r e n t  o p e r a t i n g  s y s t e m ,  W h e n  t h e  u s e r  h a s  a  p r o b l e m ,  h e  m u s t ,  

a u t o m a t i c a l l y  b e  g i v e n  t h e  o p t i o n  o f  s u b m i t t i n g  a  t r o u b l e  r e p o r t !  
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A c c e s s  t c  t h i s  i n f o r m a t i o n  i s  a  s i g n i f i c a n t  i s s u e  w h i c h  m u s t  b e  

E a c h  t o o l  m u s t  b e  a s s i g n e d  a  m a i n t e n a n c e  c a t e g o r y .  T h e  h i g h e s t  

c a t e g o r y  w i l l  i m p l y  a  l e v e l  o f  s u p p o r t  e q u a l  t o  o r  s u p e r i o r  t o  

t h a t  p r o v i d e d  b y  a n y  v e n d o r  t o d a y .  C o n s u l t a n t s  m u s t  b e  a v a i l a b l  

t o  a s s i s t  t o o l  u s e r s .  T h e  m a x i m u m  t i m e  t o  r e s p o n d  t o  t r o u b l e  

r e p o r t s  a n d  f i x  K n o w n  b u g s  m u s t  b e  t i g h t l y  c o n s t r a i n e d ,  

N o t i f i c a t i o n  t o  u s e r s  m u s t  c 0 m e  a  y e a r  0 r  m 0 r e  b e f 0 r e  a  s y s t e m ' s  

s u p p o r t  i s  w i t h d r a w n ,  W h e n  a  v e n d o r  s t o p s  s u p o o r t i n g  s o f t w a r e #  

t h e  s o u r c e  c o d e  m u s t  e n t e r  t h e  p u b l i c  d o m a i n ,  s t a t i s t i c s  s h o u l d  

b e  K e p t  a n d  p u b l i s h e d  o n  u s e r  c o m p l a i n t s  a n d  a c k n o w l e d g e d  b u d s ,  

L 0 w e r  m a i n t e n a n c e  c a t e g 0 r i e s  w i l l  b e  a p p r o p r i a t e  £ 0 r  t o o l s  w h i c h  

a r e  u s e f u l  b u t  n o n - e s s e n t i a l ,  F o r  e x a m p l e *  a n  e x p e r i m e n t a l  

d e b u g g i n g  t o o l  c o u l d  b e  u s e d  e v e n  i f  t h e r e  w a s  n o  g u a r a n t e e  o f  

i t s  c o n t i n u e d  e x i s t e n c e ,  D o D  U s e r s  ® r ®  l i k e l y  t o  i n s t a l l  t o o l s  

d e v e l o p e d  i n - h o u s e  i n  l e s s  t h a n  t h e  h i g h e s t  m a i n t e n a n c e  c a t e g o r y  

s t u d i e d  a n d  a  p o l i c y  f o r m u l a t e d  3 a 3 d 3 a  

M a i n t e n a n c e  C a t e g o r i e s  3 a. 3 d 4 
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in order to reduce tneir obligation to support outside 

organizations. 3a3d4a 

Directory information (Yellow Pages) 

Cost and maintenance information must be included in the 

director of tools. 

Cost Recovery 

Efficient use of NSW facilities must oe encouraged by charging 

ant reimbursement policies which reflect the true economic value of 

the services used, 3a3d5 

Air Force Data Systems Design Center 3b 

Rome Air Development Center 3c 

Requirements for Advances in Software Technology 3d 

Verification and Testing Tools 3dl 

Tutorial Tools 3d2 
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I n t e l l i g e n t  D i a g n o s t i c  P r o c e s s o r s  3 d 3  

D a t a  b a s e  d e s i g n  a i d s  3 d 4  

P A R T  H I :  O P E R A T I N G  P L A N  4  

I n t e r i m  O p e r a t i o n  4 a  

T h e  N S W  s h o u l d  b e  v i e w e d  a s  a n  i n - h o u s e  D O D  s y s t e m ,  r e g a r d l e s s  o f  w h e t h e r  

t h e  h a r d w a r e  i s  g o v e r n m e n t - o w n e d ,  l e a s e d  a n d  o p e r a t e d  b y  t h e  g o v e r n m e n t *  

o r  o P e r s t e d  b y  p r i v a t e  C o n c e r n s .  T h e  o v e r a l l  s Y s t e m  m u s t  b e  m a n a g e d  b y  a  

g o v e r n m e n t  o r g a n i z a t i o n  w h i c h  u n d e r s t a n d s  t h e  o p e r a t i o n  o f  r e l i a b l e *  c o s t !  

e f f e c t i v e  c o m p u t e r  s e r v i c e s ,  T h a t  m a n a g i n g  o r g a n i z a t i o n  w i n  m a i n t a i n  

t h e  c e n t r a l  a c c o u n t i n g  f i l e s *  m o n i t o r  p e r f o r m a n c e *  e n f o r c e  s t a n d a r d s *  a n d !  

p r o v i d e  g e n e r a i  s u p p o r t  t o  t h e  s y s t e m f s  u s e r s .  I f  t h e  N S W  s a t i s f i e s  

c u r r e n t  e x p e c t a t i o n s ,  t h e  m a n a g i n g  o r g a n i z a t i o n  w i l l  p r o b a b l y  h a v e  t o  b e  

s e p a r a t e  R O D  a g e n c y ,  t o  p r o v i d e  b a l a n c e d  s u p p o r t  t o  a l l  t h r e e  s e r v i c e s ,  

0 n e  o f  t h e  o D e r a t ; i o n a l  o r g a n i z a t i o n s  p a r t i c i p a t i n g  l n  t h e  d e v e l o p m e n t  

e f f o r t  m u s t  t a k e  r e s p ° n s i b l i t y  t ° r  t h e  I n t e r i m  o p e r a t i o n t  4 a l  
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T h e  AF o r g a n i z a t i o n  t a s < e o  t o  o p e r a t e  r e g i o n a l  s e r v i c e  c e n t e r s  i s  t h e  A i r  

F o r c e  D a t a  S e r v i c e s  C e n t e r ,  i t  a l r e a d y  O p e r a t e s  a  c e n t e r  i n  t h e  P e n t a g o n  

t o  s u p p o r t  t h e  A i r  S t a f f  a n d  U S D ,  a n d  a  c e n t e r  i n  s a n  A n t o n i o  t o  s u p p o r t  

g o v e r n m e n t  u s e r s  i n  t h e  s o u t h w e s t e r n  U n i t e d  S t a t e s .  A  n e w  c e n t e r  i s  

p l a n n e d  f o r  t h e  W a s h i n g t o n  a r e a  t o  s u p p o r t  u s e r s  o u t s i d e  o f  t h e  p e n t a g o n ,  

4 a 2  

A F D S C  i s  t h e  l o g i c a l  c h o i c e  t °  c e  i n t e r l w  m a n a g e r  o f  t h e  N S W ,  A R P A  w i l l  

o f  c o u r s e  h a v e  t o  b e  i n v o l v e d #  b u t  A F D s C  s h o u l d  i m m e d i a t e l y  b e g i n  p l a n n i n  

f o r  t h i s  c P e r e t i o r >  a n d !  b e  r e a d y  t 0  a s s u m e  c 0 n t r 0 i  a s  t n e  d e v e l o p m e n t  

n e a r s  c o m p l e t i o n .  T h e  W a s h i n g t o n  A r e a  D a t a  P r o c e s s i n g  C e n t e r  C W A D S C )  i s  

t h e  c o r r e c t  o r g a n i z a t i o n  t o  a s s u m e  t h e s e  r e s p o n s i b i l i t i e s .  I t  i s  i n  t h e  

W a s h i n g t o n  a r e a #  a n d  u n l i K e  A F D S C  i n  t h e  P e n t a g o n #  i t  i s  p r e p a r i h 9  t o  

s e r v e  a  d i v e r s e  a n d  o p e n - e n d e d  c u s t o m e r  b a s e ,  4 a 3  

C o m p u t e r  h a r d w a r e  t o  s u p p o r t  t h e  i n i t i a l  o p e r a t i o n  o f  t h e  NSW i s  a n  

i m p o r t a n t  i s s u e .  R e q u i r e m e n t s  h a v e  b e e n  i d e n t i f i e d  f o r  G C 0 s ,  M U L T I C S #  a n  

I B M  3 6 0 / 3 7 0  d e v e l o p m e n t  m a c h i n e s ^  A d d i t i o n a l  8 4 7 0 0  c a p a c i t y  i s  a l s o  

n e e d e d ,  T h e  I B M  3 6 0 / 3 7 0  r e q u i r e m e n t  a n d  t h e  B 4 7 Q Q  r e q u i r e m e n t  c a n  b o t h  b  
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s a t i s f i e d  b y  a d d i n g  S A D S C  t o  t h e  A R P A N E T ,  T h e  o n l y  a v a i l a b l e  G C Q S  m a c h i n  

i s  S y s t e m  C  a t  A F D S C ,  I t  i s  a l r e a d y  s a t u r a t e d ,  h o w e v e r *  s o  i t  w i l l  h e  

a b l e  t o  s u p p o r t  N S W  u s e r s  o n l y  i f  i t s  c a p a c i t y  i s  e x p a n d e d ,  B a c k u p  i s  

a l g o  n e e d e d *  T h e  b e s t  s o l u t i o n  i s  t o  e n h a n c e  A F D S C  S y s t e m  C ,  a n d  f i n H  a t  

l e a s t  o n e  a n d  h o p e f u l l y  t w o  o t h e r  G C O S  m a c h i n e s ,  L i k e l y  c a n d i d a t e s  a r e  

C r e a t e  a t  W r i g h t - P a t  A F 8 ,  t h e  A i r  U n i v e r s i t y  H 6 0 6 G ,  a n d  t h e  H 6 0 6 Q  a t  H r i q  

A . F S C ,  T h e y  a r e  i d e n t i f i e d  b e c a u s e  t h e y  c o u l d  b e  a t t a c h e d  t o  e x i s t i n g  

A R P A N E T  I M P S ,  A  m o r e  a m b i t i o u s  s o l u t i o n  w o u l d  b e  t o  a t t a c h  t h e  G E  M a r *  

I I I  s y s t e m  t o  t h e  A R p A N E T I  T h e  N S W  F r a m e w o r k  w i l l  b e  a b l e  t o  c o n t r o l  

a c c e s s  t h r o u g h  t h e  A R P A N E T  t o  u s e r s  o n  v a l i d  D O D  b u s i n e s s ,  4 a 4  

T h e  R A D C  M U L T I C S  i s  t h e  l o g i c a l ,  c h o i c e  t o  p r o v i d e  a n  u n c l a s s i f i e d  M U L T  I C S  

d e v e l o p m e n t  e n v i r o n m e n t ,  M I T  c a n  b e  u s e d  f o r  b a c k u p  a n d  a c c e s s  t o  s p e c i e  

s o f t w a r e ,  4 a 5  

C o n n e c t i o n  o f  S A D S C ,  A F D S C  S y s t e m  c ,  R A D C  M U L T I C S ,  a n d  o n e  a d d i t i o n a l  G C C  

s e r v i c e  a r e  p r o v i o e d  f o r  i n  t h e  b u d g e t ,  

S o m e  o f  t h e  m o s t  i m p o r t a n t  q u e s t i o n s  i n  p l a n n i n g  f o r  t h e  l o n g  t e r m  
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W E C  1 0 - F E B - 7 5  1 8 ( 5 5  3 1 8 3 5  
d r a f t  n l a n  

o p e r a t i o n  o f  t h e  N S W  r e v o l v e  a r o u n d  c o m p u t e r  r e s o u r c e s !  h o w  m u c h  c a p a c i t y  i  

n e e d e d #  o n  w h a t  K i n d s  o f  m a c h i n e s #  l o c a t e d  w h e r e #  o p e r a t e d  h Y  w h o m #  a n d  h o w  

a r e  s c a r c i t i e s  t o  b e  a d j u d i c a t e d .  T h e r e  d o e s  n o t  s e e m  t o  b e  a  " r i g h t "  a n s w e  

t o  t h e s e  q u e s t i o n s  i f  t h e  N S W  i s  t o  b e  c e n t r a l l y  c o n t r o l l e d ,  T h e  p r o b l e m s  

a r e  g r e a t l y  s i m p l i f i e d  i f  t h e  e q u i p m e n t  i s  r e n t e d  a n d  m a n a g e d  b y  

o r g a n i z a t i o n s  w i t h  t h e  f l e x i b i l i t y  t o  c h a n g e  e q u i p m e n t  q u i c k l y ,  A n  

a l t e r n a t i v e  i s  t o  h a v e  t h e  u s i n g  o r g a n i z a t i o n s  t a k e  r e s p o n s i b i l i t y  f o r  

s a t i s f y i n g  t h e  m a j o r i t y  o f  t n e i r  o w n  h a r d w a r e  r e q u i r e m e n t s #  a n d  o n l y  r p l Y  o n  

o t h e r  n e t w 0 r k  f a c i l i t i e s  f o r  l o a d s h a r i n d #  b a c k u p #  a n d  l i m i t e d  u s e  o f  

s p e c i a l i z e d  r e s o u r c e s .  A s s u m i n g  t h a t  t h e  h a r d w a r e  s e l e c t i o n  i s  h a n d l e d  i n  

o n e  o f  t h o s e  w a y s ,  t h e  i m p o r t a n t  i s s u e  r e d u c e s  t o  b u d g e t i n g  t h e  c o r r e c t  

a m o u n t  o f  m o n e y  f o r  c o m p u t e r  s u p p o r t ,  4 b  

T w o  a p p r o a c h e s  h a v e  b e e n  t a k e n  t o  e s t i m a t i n g  r e q u i r e d  c o m p u t e r  s u p p o r t  

b u d g e t s ,  4 b l  

4 b l a  

T h e  f i r s t  t e c h n i q u e  w a s  t o  a s s u m e  t h a t  N S W  s e r v i c e  s h o u l d  b e  

6 2  



W E C  1 O - F E ' B - 7 5  1 8 : 5 5  3 1 8 3 5  
p l a n  

d e l i v e r a b l e  f o r  a b o u t  t n e  s a m e  p r i c e  p e r  c o n n e c t  h o u r  a s  t h e  A F D S C  

u n c l a s s i f i e d  t i m e - s h a r i n g  s y s t e m *  w h i c h  c o s t s  S 1 4  p e r  h o u r *  4 b l b  

a s s u m i n g  6  h o u r s  c o n n e c t  t i m e  p e r  d a y  w h i l e  c o d i n g  a n d  t e s t i n g *  

a p d  t h a t  h a i f  a  p e r s o n ' s  t i m e  i s  d e v o t e d  t o  d e s i g n  a n "  

a d m i n i s t r a t i o n *  o n e  g e t s  3  h o u r s  p e r  p r o g r a m m e r  p e r  d a y ,  4 b l b l  

4 b l f o 2  

4 b l b 3  

T h u s ,  o r g a n i z a t i o n s  s h o u l d  b u d g e t  1 5  h r s / w R  *  5 0  w R s / y r  #  $ 1 4  h r *  

o r  a b o u t  $ 1 0 , 0 0 0  p e r  t e c h n i c a l  p e r s o n  P e r  y e a r  f o r  c o m p u t e r  t i m e ,  

O r g a n i z a t i o n s  w h i c h  a r e  a l r e a d y  m a R i n g  h e a v y  u s e  o f  m - n o u s e  

t  i n - e - s h a r i n g  s y s t e m s  w i l l  p r o b a b l y  a l r e a d y  b e  b u d g e t i n g  t h i s  w a y ,  

o r g a n i z a t i o n s  w h i c h  a r e  d o i n g  t h e i r  d e v e l o p m e n t  i n  a  b a t c n ,  c a r d  

0 r i e n t e d  e n v i b o n m * n ^  w i U  f i n d  t h a t  t h e i r  c o m p u t e r  b u d g e t  i s  a  

s m e l l e r  p e r c e n t a g e  o f  t h e i r  p e r s o n n e l  b u d g e t ,  a n d  w i l l  i n c r e a s e  w h e  

t h e y  r o o v e  t 0  N S ' w  t e c h n o l o g y ,  4 b i b 4  

6 3  



W E C  1 0 - F E B - 7 5  1 8 : 5 5  3 1 8 3 5  
d r a f t  p l a n  

T h e  s e c o n d  t e c h n i q u e  f o r  e s t i m a t i n g  o p e r a t i n g  c o s t s  w a s  t o  a n a l y z e  

A F D S C  a c c o u n t i n g  d a t a  f o r  F Y 7 4  a n d  t h e  f i r s t  f i v e  o n t n s  o f  F Y 7 5 ,  T h e  

m a c h i n e  c o s t  p e r  p r o g r a m m e r  h o u r  d i r e c t l y  c h a r g e a b l e  t o  a  G C O S  o r  

3 6 0 / 7 5  s ° f t w a r e  d e v e l o p m e n t  o r  m o d i f i c a t i o n  p r o j ® c t  w a s  f o u n d  t o  b e  

$ 4 . 0 0  i °  F Y 7 4  a n d  $ 3 , 7 q  i n  F Y 7 5 ,  T h o s e  f i g u r e s  r e f l e c t  t h e  f a c t  t h a t  

m u c h  c f  t h e  c o m p u t e r  t i m e  f o r  t e s t i n g  i s  o n  b a t c h  s y s t e m s .  U s i n g  1 5 0  

d i r e c t  h o u r s  c e r  y e a r  g i v e s  a n  e s t i m a t e  o f  b e t w e e n  S 5 1 & O O  a n d  $ 7 , 0 0 0  

f o r  c o m p u t e r  t i m e  f o r  e a c h  t e c n n i c a l  p e r s o n  w o r K i n g  o n  $ o f t w a r e  

d e v e l o p m e n t ,  4 b l c  

I t  s h o u l d  b e  n o t e d  t h a t  b o t h  e s t i m a t i o n  t e c h n i q u e s  p r o d u c e  v a l u e s  

w h i c h  a p e  t r u e  i f  a l l  c o s t s  a r e  t o  f e e  r e c o v e r e d ,  a s  t h e y  w o u l d  h a v e  t o  

f e e  i f  t l j r i e  i s  p u r c h a s e d  f r o m  a n  o u t s i d e  v e n d o r .  T h e  A F D S C  a c c 0 u n t i n g  

c h a r g e s  o n l y  r e c o v e r  t h e  r e n t a l  a n d  m a i n t e n a n c e  c h a r g e s  o n  t h e  c o m p u t e  

h a r d w a r e »  T h e r e  i s  n o  a m o r t i z a t i o n  o f  g o v e r n m e n t  o w n e d  e q u i p m e n t ,  n o r  

i s  a n y  c h a r g e  m a d e  f o r  f l o o r  s p a c e ,  o p e r a t o r s  s a l a r i e s ,  o r  s y s t e m s  

p r o g r a m m e r  s a l a r l e s ,  4 f c l d  

U s e  o f  t h e  NSW w i l l  c l e a r l y  s e p a r a t e  t h e  c h a r g e s  a s s o c i a t e d  w i t h  

6 4  



o l a n  
W E C  1 0 - F E B - 7 5  1 8 : 5 5  3 1 8 3 5  

d e v e l o p i n g  t h e m ,  S o f t w a r e  d e v e l o p e r s  w i l l  h a v e  a  m u c h  m o r e  p r e d l c t a b l  

e n v i r o n m e n t  i n  w h i c h  t o  w o r * t  N o  l o n g e r  w i l l  t h e  d e v e l o p m e n t  

e f f o r t  b e  s l o w e d  o r  s t o p p e d  b e c a u s e  p r i o r i t y  p r o d u c t i o n  w o r k  d r i v e s  t h  

d e v e l o p m e n t  a n d  m a i n t e n a n c e  p r o g r a m m e r s  o f f  t n e  m a c h i n e ,  4 b l e  

W h e t h e r  t h e  d e v e l o p m e n t  e f f o r t  i s  s u p p o r t e d  b y  i n « - h o u s e  r e n t a l  

e q u i p m e n t  o r  b y  o t h e r  c o m p u t e r  s e r v i c e  c e n t e r s  o n  t h e  A R P A N E T  d o e s  n o t  

s e e m  c r u c i a l ,  T h e  p r o f i t  f o r  c o n t r a c t o r s  o p e r a t i n g  c o m p u t e r s  o n  t h e  

A R P A N E T  r a n g e s  b e t w e e n  z e r o  C f o p  n o n » p r o f  i t s )  a n d  1 0 % ,  T h o s e  f e e s  a r e  

i n s i g n i f i c a n t  w h e n  c o m p a r e d  w i t h  d i f f e r e n c e s  i n  e f f i c i e n c y  a m o n g  

o r g a n i z a t i o n s ,  F r o m  a  r e l i a b i l i t y  s t a n d p o i n t *  t h e  i m p o r t a n t  t h i n g  i s  

t h a t  s e v e r a l  c e n t e r s  o p e r a t e  i n t e r c h a n g e a b l e  s e r v i c e s ,  A F D S C  h a s  b e e n  

a t t e m p t i n g  t o  l e a s e  e o u i p m e n t  b a s e d  o n  s e r v i c e  a c t u a l l y  d e l i v e r e d  t o  

u s e r s  a t  t e r m i n a l s  u n d e r  t h e  M U L T I C S  c o n t r a c t . *  S e r v i c e  f r o m  v e n d o r s  

o n  t h e  A R p A N E T  i s  i n  c o m p l e t e  a g r e e m e n t  w i t h  t h a t  m o d e l .  B e c a u s e  e a c h  

v e n d o r  i s  a  c l e a r l y  d e f i n e d  c o s t  c e n t e r #  i t  w i l l  b e  e a s i e r  t °  c o m p a r e  

c o s t .  a n d  s e r v i c e  r e c e i v e d .  T h u s *  f o r  p r o c e s s i n g  w h i c h  d 0 e s  n o t  r e q u i r  

a  c l a s s i f i e d  e n v i r o n m e n t *  p u r c h a s e  o f  c o m p u t e r  r e s o u r c e s  o n  a  

6 5  



WEC 10 -FEP-75  1  6  S  b5  31835  
d r a f t  p l a n  

f e e - f c r - s e r v i c e  b a s i s  o n  t h e  A R P A N E T  i s  i n  m a n y  w a y s  p r e f e r a b l e  t o  

i n - h o u s ®  l e a s e  a n d  o p e r a t i o n  o f  e q u i p m e n t ,  4 b l £  

P A R T  I V 5  D E V E L O P M E N T  P L A N  5  

B a s i c  d e v e l o p m e n t  p r o g r a m  5a  

R e s e a r c h  t o  s u p p o r t  a d v a n c e d  r e q u i r e m e n t s  5b  

P A R T  V ?  F U N D I N G  P L A N  5  
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1  

2 

3  

S»T  10 -FEB-75  1 9 : 3 8  
l e t t e r  t o  ^ c c u t h e o n  

d e a r  s a f f l ,  

1  h a v e  b e e n  f o l l o w i n g  V o u r  e f t o r t s  a t  m e r d c  t o  e x p a n d  y o u r  c u s t o m e r  
b a s e  w i t h  g r e a t  i n t e r e s t ,  i  r e c e n t l y  h a d  a n  o p p o r t u n i t y  t o  d i s c u s s  
y o u r  s e r v i c e  w i t h  t w o  n o n * a m c  a c t i v i t i e s ,  t h e y  w e r e  c a c t a  a t  t o r t  
l e a v e n v c r t h  a n d  c a a  i n  o e t h e s d a ,  c a c t a  i n f o r m e d  w e  t h e y  w e r e  n o  
l o n g e r  u s i n g  y o u r  s e r v i c e s  b e c a u s e  t h e i r  r e q u i r e c e n t  n e e d e d  a  h i g h e r  
s p e e d  c o m p u t e r  t h a n  a  6 6 0 0 ?  h o w e v e r ,  t h e y  t o l d  m e  t h e y  h a d  a l w a y s  
f o u n d  m e r d c  v e r y  r e s p o n s i v e ,  c a a  a d v i s e s  m e  t h e y  a r e  s t i l l  u s i n g  
y o u r  s e r v i c e  a n d  t h e y  a l s o  f i n d  y o u  r e s p o n s i v e ,  

i  a m  a l s o  f o l l o w i n g  o u r  l o l n t  e f f o r t s  t 0  C o u p l e  y o u  w i t h  t h e  a r p a  p e t  
f o r  1  f e e l  t h a t  o p e n s  y o u r  d o o r s  t o  m o r e  b u s i n e s s ,  w e  a r e  a n x i o u s  t o  
a s s i s t  y o u  i n  f i n d i n g  b u s i n e s s  t o  K e e p  y o u r  u n i t  c o s t  o f  c o m p u t a t i o n  
d o w n  u n t i l  t h e  a m c  w o r k l o a d  g r o w s  m o r e ,  i  a m  s o r r y  t n e  r e m o t e  b a t c h  
c a p a b i l i t y  h a s  b e e n  s o  s l o w  a r r i v i n g ,  i  d i s c u s s e d  t h e  f l a t t e r  w i t h  
1 o h n  c i a n f l o n e  a n d  r o n  u h i l g  r e c e n t l y  a n d  w e  s t i l l  f e e l  t h a t  w e  
s h o u l d  c o n c e n t r a t e  o n  g e t t i n g  v o u r  c o m p u t e r  i n t o  t h e  a r p a  n e t  a s  p a r t  
o f  o u r  p h a s e  o n e  e f f o r t ,  j e h n  a n d  r o n  w i l l  b e  i n  t o u c h  w i t h  y o u  i n  
t h e  n e a r  f u t u r e  t o  d i s c u s s  f u n d i n g  a n d  u s e s  f o r  y o u r  i m p  u n t i l  i t  
b e c o m e s  s e l f  s u p p o r t i n g .  

1 
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M L S  H - F E B - 7 5  0 8  :  3 2  3 1 8 3 8  
M y  e x a m p l e  

H a p p y  v a l e n t i n e ' s  p a y ,  c u t i e .  

1 



M y  e x a m p l e  
M L s  U - F E B - 7 5  0 8  :  3 2  3  1  8 3 8  

( J 3 1 8 3 8 )  U " F E B * 7 5  0 8 1  3 2 m ?  T i t l e s  A U t h O r C s ) :  M a r y  L o u i s e  
S l e z y c k i / H L S : Distribution: /JBLL( [ ACTION 3 ) JBLL( t INFQ-QNL* 3 ) i 
S u b - C o l l e c t i o n s :  N I C ?  C l e r K t  M L S ?  



w e s s a q e  
S G R  i l - F E B - 7 5  0 8  S  3 9  3 1 8 3 9  

N e x t  t i f r e  y o u  c o  s K i i n g  w h y  d o n ' t ,  y o u  t a K e  u s  w i t h  y o u ?  Y o u  
s h o u l h a v e  h e  e n  h e r e  y e e r d  T h i s  c l a s s w a s  r e a l l y  s l o w .  A l l  t h o s e  o n  
Lee  H e m i l ' s  t e r f f i n a l a l i y  p a l . o f f ,  1  



m e s s a g e  
S G R  l l - F E B - 7 5  0 8 : 3 9  3 1 8 3 9  

C J 3 1 8 3 9 )  M - F E B - 7 5  0 8  :  3 9 } ? ; ?  T i t l e :  A U t h o r C s ) :  S u s a n  G a l l  
R o e t t e r / S G R ;  D i s t r i b u t i o n ;  / m L S (  C  A C T I q n  ]  )  S G R (  t  I n P q - Q N L Y  ]  )  ?  
S u b - C o l l e c t i o n s ;  S R I - A R C ?  C i e r < ;  S G R ?  



M I S  l l - F E B - 7 5  0 8 8 4 1  3 1 8 4 0  
p a r t y  

A r e  y o u  g o i n g  t c  t h e  p a r t y  a t  A r l i n g t o n  H a l l  o n  F r i d a y ?  1  

1 



p a r t y  
MLS 1UFEB-75 08 5 41 31840 

C J 3 1 8 4 0 )  1 1 - F E B - 7 5  0 8 ! 4 l ? ; » s  T i t l e ;  A u t h o r ( s ) ;  M a r y  Louise 
SlezycJci /MLS; r istr ibut ion:  / iMM2( C ACTjON 3 5 IMM2C t  iNpO-QNLY 3 )  ? 
Sub-Col lect ionsi  NIC? Clerk;  MLS? 



J S p  l l - F E R - 7 5  0 8 5 4 3  3 1 8 4 1  
m y  m e s s a g e  

h u a a r h  t h i s  w e e k e n d  i s  t h r e e  d a y s  l o n g ,  A  one  t i m e  g o o d  d e a l ,  1  

1 
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F T P ' i n g  N L S  f i l e s  
F E E D  l l - F E B - 7 5  0 8  S  4 7  3 1 8 4 2  

y o u  c a n ' t  u s e  F T P  f o r  N L S  f i l e s  -  5 u s t  t x t  f i l e s ,  I  t h i n *  t h e r e ' s  
d o c u m e n t a t i o n  o n  F T ?  i n  t h e  t E N E X  u s e r ' s  G u i d e ,  t o  t r a n s f e r  n l s  
f i l e s  t h e r e s ' s  a  p r o g r a m  f t p m s y s  t h a t  c a n  b e  l o a d e d  i n  t h e  p r o g r a m  
s u b s y s t e m .  Y o u  c a n  p u t  S t a r s  i n  f i e l d s  t o  t r a n s f e r  a b l  N L S  t i l e s ,  I  
h a v e  t o  c h e c k  t o  s e e  i f  o t h e r  f i l e s  c a n  b e  t r a n s f e r r e d  w i t h  f t p m s y s .  
I ' l l  l e t  y o u  k n o w ,  O n l y  o o c u m e n t a t i o n  w o u l d  b e  i n  h e l p  o r  w i t h  ?  
w h e n  i n  t h e  p r o g r a m ,  j  n e e d  t o  l e a r n  h o w  t o  u s e  t h i s  ( I ' v e  b e e n  
u s i n g  a n o t h e r  c l d ' h a c k )  s o  i f  y o ]  h a v e  t r o u b l e  l e t  m e  k n o w  a n d  I ' l l  
t r y  i t  a n a  s e e  w h f t  h a p p e n s .  S u s a n / F E E D  

1 



F T P ' t r i g  N L S  f l i e s  
F E E D  l i - F E B - 7 5  O H M ?  3 1 H 4 2  

( J 3  1 8 4 2 )  U - F E 9 - 7 S  0 8  5  4 7  j  ?  j ;  T i t l e :  A u t h o r C s ) :  S p e c i a l  J h b  
F e e d b a c k / F E E D j  D i s t r i b u t i o n :  / J ^ B C  C  I N F O - O N L Y  ]  )  :  S u b - C o l l e c t i o n s :  
S R I - A R C :  C l e r k ; :  F E E D ;  



MLS ll-FEB-75 08:47 31843 

The Systems Approach 1 

Two Types of Planning 2 

Short-term budgets and detailed functional plans include such matters 
as short-range targets for salesmen? budgets for material purchases# 
short-term advertising plans# inventory replenishment# and employment 
schedules, 3 

Strategic planning, strategic planning is the process of determining 
the major obiectives of an organization and the policies and 
strategies that will govern the acquisition, use, and disposition of 
resources to achieve those objectives, 4 

1 



MLS ll-FEB-75 08:47 31843 

CJ3I843) ll-FEB-75 08 : 47 f >:; Title: Author(s): Mary Louise 
Slezycfci/MLsi Distribution: /IMM2( C ACTION ] j iMM2t I INFO-ONLY ] ) : 
sub-Collections: NIC? Clerk? ML5J origin: < sLEZYCKI* 
SMITH,NLSH, >, II-FEB-75 06: 18 MLS MMthe snow is coming,####? 
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RBTM ll-FEB-75 OB S 51 31844 

test message #3 

4-3, COMMUNICATIONS SHOP, T^e communications shop will maintain 
aircraft communications systems and components, including assigned 
test equipment which is not maintained oy the PMeL or avionics Age 
activity, Sneciel responsibilities include maintenance of direction 
finder eauipmert that is an integral part of airborne readies# Crash 
position indicating systems# secure voice systems* and radio life 
support equipment. The shop chief will insure that his personnel do 
not maxe unauthorized or false transmissions on international 
distress frequencies ey requiring strict adherence to procedures 
outlined in TO 12-1-38, 

1 



/ •» 

t e s t  r r e s s a g e  # 3  
R B T M  U - F K B - 7 5  0 8  8  5  1  3 1  8 4 4  

( J 3 1 8 4 4 )  1 1 » F E B » 7 5  Q 8 : 5 1 : ; s s  T i t l e :  A u t h o r C s  ) :  R o o e r t  E ,  
M o r t e n s o n / B B T M j  D i s t r i b u t i o n s  / C A M 2 (  t  A C T I O N  ]  )  j  s u b - C o i x e c t i o n s :  
N I C ?  C l e r k :  P B T M ?  
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JSP ll-FEB-75 08 S 52 21845 
part of my file 

This is the third paragraph I am not indenting • This is the 
next and I nope the final sentence.This sentence is to be appended to 
the end ot statement 3. 

1 
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JSP 11 - FEB"75 08 . 52 3 1845 
cart of my fU« 

CJ31845) ll-Ffcft-75 08:52,-Title: AutnorCs): John 5, Perry/JSPj 
Distribution? /EFF ( [ ACTION 3 ) M&S( C IN^O-ONLY 1 ) * Sub-Collections: 
NIC; Clerk: JSP: 



RBTM 11-FEB»75 08!59 31846 
^ DOCUMENTAL JC?: FtQUE&l 

PLEASE SEND ME 4 HARD COPIES OF THE COMMAND SUMMARIES. THIS IS DONE 
AT UEANNE BECK'S SUGGESTION, 1 

1 



DOCUMENTATION PEQUEST 
R8TM LL-FEB-75 08 S 59 31846 

CJ3184ft3 U-FEB-75 08l59ini Title: Author(s): Robert E, 
Mortenson/pBTMj Distribution? /FEEDBACK( [ ACTION ] J RBTMC [ INFO'ONLY 
1 ) EFFC [ INFO-ONL* J I t Sub-Collections: NJC FEEDBACK! ClerK: RBTM; 



FEED ll-FEB-75 09127 31647 
Status of. request for dirs (317800 

With the new accounting brought up this weekend • the new dirs are in 
the ARPA-N5W group - separate froit the ARPA group, 



FEED ll-FEB-75 09:27 31847 
Status of request for dirs (31780#) 

The directories you requested have been completed, susan/FEED 

1 



Status of recuest for dirs (31780#) 
FEED ll-FEB-75 09 s 27 31847 

(J31847 ) li-FEB-75 09 S 27 ; j f ? Title; Author(s); Special Jhb 
Feedback/FEED > Iistribution J /LACC f INFO-ONLY ] ) CKM( [ INFO-ONLY ] ) 
AAB( [ INFO-ONLY ] ) ; Sub-Collections! SRI-ARC; Cler<; FEED; 



D A P  n - F E B - 7 5  0 9 :  3 4  3 1 8 4 *  
t h e  s e n d w a i l  s u b s y s t e m  

a n o t h e r  w a y  t c  s e n d  m e s s a g e s  



t h e  s e n d m a i l  s u b s y s t e m  
D A P  1 1 "FEB»75  0 9 : 3 4  3 1 ^ 4 6  

T h i s  i s  y o u r  v e r r y  f i r s t  J O U R N A L  M A  X L  1 1 1  A r e n ' t  y o u  e x c i t e d ?  
T o  s e n d  m e s s a g e s  t h r o u g h  t h e  j o u r n a l  s y s t e m ,  y o u  f i r s t  G O T O  

S E N D M A I L ,  O F :  ( h e r e  a o n ' t  f o r g e t  a  c a r r i a g e  r e t u r n ) .  T h e n  t y p e  I  ( f o r  
I N T E R R O G A T E ) ,  T h e  s y s t e m  w i l l  t h e n  p r o m p t  y o u  f o r  t h e  i n f o r m a t i o n  i t  
n e e d s j  D i s t r i b u t e  f o r  a c t i o n  t o  [  I D E N T )  #  T I T L E  ( a n y t h i n g  y o u  w a n t ) ,  
D i s t r i b u t e  t o r  i n f o r m a t i o n - o n l y  t o  ( I D E N T ) ,  T y p e  o f  s o u r c e  ( w h i c h  f o r  
t h e  m o m e n t  i s  m e s s a g e ;  t y p e  " m " ,  t h e n  t y p e  i n  y o u r  m e s s a g e t D Q N ' T  
t y p e  a  c a r r i a g e  r e t u r n  u n t i l  y o u ' r e  c o m p l e t e l y  f i n i s h e d  w i t h  y o u r  
m e s s a g e ,  i t  w i n  s c r e w  u p  t h e  w O r < s ) ,  S h o w  s t a t u s  ( " t y p e  y  f o r  y e s  i f  
y o u  w a n t  t o  s e e  w h a t  y o u ' v e  d o n e ) ,  S e n d  t h e  m a i l  n o w ?  t y p e  y e s  t o  
s e n d  i t .  T h e n  t y p e  " Q "  ( f o r  q u i t )  t o  g e t  b a c k  t o  B A S E  C l  a n d  
b u s i n e s s  a s  u s u a l ) ,  l  

I 



D A P  1  l - F E B - 7 5  0 9 {  3 4  3 1 8 4 8  
t h e  s e n c n a i l  s u b s y s t e m  

( j 3 1 8  4 8 )  1 1 " F E B " 7 5  0 9 S 3 4 ; ; ; ;  T i t l e }  A U t h O f C s ) }  P d V l d  A »  P o t t e r / D A P ?  
D i s t r i b u t i o n ;  / A M H (  [  A C T I O !  3  )  1  S u b - C o l l e c t i o n s ;  N I C ;  C l e r k ;  D A P ;  



Packe t  Rad io  P ro jec t  D i rec to r i es  on  Q f f i ce -1  

Any  ac t i on  on  t h i s  reques t  ye t?  

MAP2 l l -FEB-75  13*10  31850  



M A P 2  l l - F E B - 7 5  1 3 !  1 0  3 1 8 5 0  
P a c k e t  p a d l o  P r o j e c t  D i r e c t o r i e s  o n  Q f f i c e - i  

3 - F E B - 7 5  1 0 2 3 - P S T  # P L A C K 0 :  0 F F I C E - 1  D i r e c t o r i e s  f o r  P a c k e t  R a d i o  
P r o j e c t  

D i s t r i b u t i o n s  N O R T O N ,  p l a c k o ,  f r a l i c k  a t  s r i - a i  
R e c e i v e d  a t ;  3 - F E B - 7 5  1 0 : 2 3 ; 3 5  1  

J i m »  
A s  a  r e s u l t  o f  d i s c u s s i o n s  w i t h  w i t h  B o b  K a h n  I ' d  l i k e  t o  

r e q u e s t  t h e  
f o l l o w i n g  t w o  d i r e c t o r i e s  o n  Q f f i c e - 1  f o r  t h e  P a c k e t  R a d i o  
P r o j e c t ,  
T h e y  w o u l d  b e  a l l o c a t e d  f r o m  C a r l s o n ' s  N S W  s l o t s ,  l a  

D i r e c t o r y  n a m e :  F R A L I C K  
I D E N T i  S C F  
A c c o u n t i  
p a s s w o r d ;  S C F  
D i s k  p a g e s !  3 0 0  
A l l o c a t i o n  g r o u p !  ?  
D e f a u l t  p r o t e c t i o n !  7 7 0 0 0 0  
p e r s o n ' s  n a m e !  F r a l i c k ,  S t a n l e y  c ,  

A d d r e s s !  S R i  
P h o n e ;  3 2 6 * 6 2 0 0  x 3 2 7 9  

O r g a n i z a t i o n !  s r i / p r w g  
F u n c t i o n s  P r o j e c t  L e a d e r  o f  P a c k e t  R a d i o  P r o j e c t  a t  S R I  

D i r e c t o r y  n a r r e ;  p R S E T D  
I D E N T !  P R S E T D  
A c c o u n t ;  
P a s s w o r d ;  P R S E T D  
D i s k  p a g e s :  3 0 0  
A l l o c a t i o n  g r o u p !  ?  
D e f a u l t  p r o t e c t i o n ?  7 7 0 0 0 0  
P e r s o n ' s  n a m e !  A l l a n ,  D a n i e l  5 .  

A d d r e s s ?  S R j  
P h o n e ;  3 2 6 * 6 2 0 0  x 3 6 3 6  

O r g a n i z a t i o n !  S R j / P j R W c .  
F u n c t i o n :  P a c k e t  R a d i o  P r o j e c t  S y s t e m 5  E n g i n e e r  a n d  T e c h n i c a l  

D i r e c t o r  

» -  M i k e  l b  

i 



M A P 2  1 l - F E B - 7 5  1 3 : 1 0  3 1 B 5  0  
P a c x e t  R a d i o  P r o j e c t  D i r e c t o r i e s  o n  Q f f i c e - i  

C J 3 1 8 5 0 )  1 1 - F E B - 7 5  U i l O j f J ?  T i t l e s  A u t h o r s ) :  M i c h a e l  A ,  
P i a c i c o / M A P 2 |  D i s t r i b u t i o n :  / J C N £  [  A C T I O N  1  )  j  S U b - C o i i e c t i 0 n s :  N I C ?  
C l e r i c :  b  A  p  2  j  



M o s t  U s e l e s s  C o m m a n d  C o n t e s t  
D L S  l l - F E B - 7 5  1  3  8  5 8  3  1  8 5  1  

K e f  C  2  5  3 1 3  r ) , ,  . T h e r e  w a s  r o  s p e c i f i c  e x c l u s i o n  o f  c o m m a n d s  o u t s i d e  
M L S *  T h e  " s y s t e m '  f r o m  o u r  v i e w  p o i n t  h a s  t o  i n c l u d e  t h e  n e t w o r k #  a n  
u n f o r t u n a t e  c i r c u m s t a n c e  t h e  p a s t  f e w  w e e k s * J  



H o s t  U s e l e s s  C o m m a n d  C o n t e s t  
o u s  l l - F E B - 7 5  1 3 5 5 8  3 1 8 5 1  

W i t h  l o s t  c h a r a c t e r s #  1 0  m i n u t e  e c h o  l a g s #  a n d  5  s u s p e n d e d  
c o n n e c t i o n s  p e r  h o u r  J  m y  c a n d i d a t e  f o r  m o s t  u s e l e s s  c o m m a n d  i s s  9  1  
4 3 p . , l n  3  w e e k s  y ' a l l  w i l l  ' p r e d a t e  t h i s  m o r e ,  1  



M o s t  u s e l e s s  C o m m a n d  C o n t e s t  
D L S  i l - F E B - 7 5  1 3 5 5 8  3 1 8 5 1  

C J 3 1 8 5 1 )  l l - F E B - 7 5  1  3  5  5  8  j  ?  j ;  T i t l e s  A U t h O r C s ) :  o u a n e  L .  S t o n e / D L S ?  
D i s t r i b u t i o n :  / D V N C  C  A C T I O N  ]  )  P O Q H C  t  A C T I O N  1  )  E J K C  I  I N F O - O N L Y  3  3  
R O C  C  £  I N F O - O N L Y  J  )  E L F  (  [  I N F O - O N L Y  ]  )  J P C  C  C  I N F O - O N L Y  ]  )  H B P C  C  
I N F G - O N L Y  3  I  D F B C  [  I N F O - O N L Y  1  )  j  S u b - C o l  l e c t i o n s i  R A D C  :  C l e r k :  D L S :  



F E E D  l l - r E B - 7 5  1 5 5 3 4  3 1 8 5 2  
R e q u e s t  f o r  C o m m a n d  S u m m a r i e s  

y o u r  c o m m a n d  s u m m a r i e s  a r e  i n  t n e  m a i l  p e r  (  3 1 8 4 6 , )  

# 

3 
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FEED ll-FEB-75 15:34 31852 
Request for Command summaries 

CJ31852) ll-FEB-75 15:34?|r ? Title? AuthorCs): Special Jhfc 
Feedback/FEED: Distribution: /RBTMC t INFQ-ONLY 3 3 JMBC C INF'C-OKLY 3 ) 
f SUb-Collectionsi SPI-ARC* Cleric: FEED: 



this is a test of the sendmail System 
WIKE 12-FEB-75 07:47 31853 

PF 16-GCT-74 06 :35 31172 
some thoughts on Comp. Augmented Comm, 
Location: (MJOUBNAL# 3.1172, liw) 

iotes Author Copy#**** 

PF 16-OCT-74 06:22 31171 
t 
Location: (MJOURNAL, 31171, i:w) 
*##*#Notej Author cooy*#*#* 

PF 15-OCT-74 08:21 31168 
Costs of Enqeicart 
Location: CMJCURNAL, 31168, liw) 
*#***ftote: Author Copy#**** 

PF 15-OCT-74 05:26 31167 
Scenario ratioraies previously written 
Location; (MJQUPNAL, 31167, liw) 
**#*#Note: Author copy#**#* 

PF 13-SEP-74 12:56 31051 
Review letter 
L0cati0n» CMJ0UBNAL, 31051, i«w) 
****#r<ote: Author cooy***** 

PF 3-SEP-74 10:06 31Q32 
AT&T 
Location: (MJQURNAL# 31032, 1;w) 
*####Note: Author Copy***** 

PF 3-SEP-74 10S04 31031 
AT&T 
Location: CMJOURNAL, 31031, i:w) 
****#Notej Author Copy***** 

PF 9-JUL-74 U? 27 30923 
Cross impact 
Location- CMJOURNAl, 30g23, i,w) 
#**##Notej Author Copy#**** 

PF ll-APP-74 14:32 30456 

1 



t h i s  i s  e  t e s t  o f  t h e  s e n d m a i l  s y s t e m  

f i n a l  l e t t e r  t c  G » H »  M e l l e n  
L o c a t i o n :  ( J J O U R N A L ,  3 0 4 5 f e ,  i ; w )  
* * # * * N o t e :  A u t h o r  c o p y * * * # *  

P F  l l - A F R - 7 4  1  1  :  4 2  3 0 4 5 3  
L e t t e r  t o  f a l l e n  
L o c a t i o n s  C J J O U R N A L ,  3 0 4 5 3 #  l i w )  
* » # # * N o t e :  A u t h o r  C o p y # * * * *  

P F  5 - A P R - 7 4  1 4 : 4 1  3 0 4 2 0  
i n c a s t i n q  
L o c a t i o n :  C J J O U R N A L *  3 0 4 2 0 ,  l i w )  
# # # # # N o t e :  A u t h o r  C o p y # # * # #  

P *  3 - A P B - 7 4  1 2 : 2 4  3 0 3 9 8  
i n c a s t i n g  
L o c a t i o n :  ( J J C U P N A L ,  3 0 3 9 8 ,  l s w )  
# # # # # N o t e t  A u t h o r  c o o y # # # # #  

P F  3 - A P P - 7 4  1 1 1 4 2  3 0 3 9 7  

L o c a t i o n s  ( J J O U R N A L #  3 0 3 9 7 ,  i s w )  
# # * * * N o t t t  A u t h o r  c o p y # * # * #  

P F  1 2 - M A R - 7 4  1 5  S 1 4  3 0 2 1 8  
V a c a t i o n  c a r r y - o v e r  
L o c a t i o n s  ( B J O U R N A L ,  3 0 2 1 . 8 ,  i  { w j  
# # # # # N o t e »  A u t h o r  c o p y # * * * #  

P F  1 2 " M A P - 7 4  0 8 5 0 7  3 0 2 1 2  
Q u e s t i o n n a i r e  F e s p o n s e  
L o c a t i o n s  C H J O U R N A L ,  3 0 2 1 2 ,  l { w )  
* * # # # N o t e ;  A u t h o r  C o p y # # # * #  

M I K E  1 2 - F E 8 - 7 5  0 7 : 4 7  3 1 8 5 3  

9  

10  

1 1  

1 2  

1 3  

1 4  

2 



MIKE 12-FEB-75 07:47 31853 
this is a test of the sendmall system 

CJ31853) 1 2-FF.B-75 07 j47;t?j Title; Author(s); Michael T, 
Bedtord/MjKEj Distribution: /MIKEC t INrO-OHLY 3 ) * Sub-Collections! 
NIC; Cierxt MIKE} 



F G B  1 2 - F L A - 7 5  1 8 : 5 8  3 l 8 b 4  
C o s t s  f o r  C O M  &  H a r d  C o p y  P r i n t i n g  

p e t e ,  I  a m  s e n d i n g  y o u  t h e  f o l l o w i n g  c o s t s  t o r  y o u r  i n f o r m a t i o n ,  
F r a n k  



F G B  1 2 - F E B - 7 5  1 8  :  b 8  3 1 8 5 4  
C o s t s  f o r  C O M  s  H a r d  C o p y  P r i n t i n g  

c o m p u t e r  O u t p u t  M i c r o f i l m  ( C O M )  1  

T h e r e  j . s  a p p r o x i m a t e l y  a  f i v e  d a y  t u r n a r o u n d  f o r  r e c e i v i n g  x e r o x e d  
p r o o f s ,  i m i t a t i o n  l i n e  p r i n t e r  f o n t  o f f e r s  n o  p r o b l e m ,  a  r e p o r t  
m a y  b e  p r o o f e d  o n  a  t e r m i n a l  a n d  t h e n  s e n t  t o  C O M  t o  o b t a i n  
p r i n t i n g  m a s t e r s .  A n y  c o m p l i c a t e d  f o r m a t s  ( e . g . .  c o l u n m n a t i c n ,  
m a n y  c h a n g e s  o f  f o n t s , e t c . )  w i l l  p r o b a b l y  r e q u i r e  a  m i n i m u m  o f  
t h r e e  i t e r a t i o n s ,  F o r e t h o u g h t ,  i n  p r e p a r i n g  a  c o m p l i c a t e d  r e p o r t ,  
i s  r e a u l r e d ,  F o r  e x a m p l e ,  i n s e r t i n g  s p e c i a l  c h a r a c t e r s  t o  i n d i c a t e  
c h a n g e s  o f  f o n t  ( t h e s e  c h a r a c t e r s  a r e  t h e n  r e p l a c e d  w i t h  o u t p u t  
P r o c e s s o r  c o m m a n d s  u s i n g  s u b s t i t u t e  T e x t  i n  P l e x ) ,  D u a n e  s t o n e  o f  
P A D C  h a s  e x p e r i e n c e  i n  t h j s  a r e a  w h i c h  h e  i s  m o r e  t h a n  w i l l i n g  t o  
s h a r e .  T h e y  p r e p a r e d  a  J O V I A L  m a n u a l  u s i n g  t h e  C O M  s y s t e m ,  l a  

T h e  c o s t s  a r ^  e s  f o l l o w s :  l b  

-  $ 2 , 0 0  p e r  p a g e  t o r  m i c r o f i l m  i f  t h e r e  a r e  N O  f o n t  c h a n g e s ?  
$ 2 , 1 0  p e r  p a g e  o t h e r w i s e  i b l  

-  $ 0 , 1 0  p e t  p a c e  f o r  X e r o x e d  p r o o f s  f r o m  m i c r o f i l m  1 0 2  

-  $ 0 , 3 0  p e r  p a g e  f o r  c a m e r a  r e a d y  c o p y  1 0 3  

S o ,  f o r  e x a m p l e ,  t h e  c o s t  o f  a  1 0 0  p a g e  r e p 0 r t  w o u l d  b e  
a p p r o x i m a t e l y  a s  f o l l o w s i  l c  

-  i m i t a t i o n  l i n e  p r i n t e r  l c l  

o n e  p a s t  a t  $ 2 , 0 0  x  l O Q s  $ 2 0 0 , 0 0  i c l a  

x e r 0 x  p r o o £  a t  , i o  x  t o o  =  S  1 0 , 0 0  i c i b  

c a m e r a  r e a d y  c o p y  a t  , 3 o  x  1 0 0  =  $  3 0 , 0 0  l c l c  

t o t a l  $ 2 4 0 , 0 0  l e i d  

-  c o m p l e x  r e p o r t  l c 2  

m i n ,  3  o a s s e s  $ 2 . 0 0  x j o o  =  3 f e 0 0 , 0 0  l . C 2 a  

3  X e r o x  p r r o f s  , 1 0  x  1 0 0  =  $  3 0 , 0 0  l c 2 b  

1  C a m e r a  r e a d y  c o p y  a t  , 3 0  x  1 0 0  =  $  3 0 , 0 0  l c 2 c  

T o t a l  $ 6 6 0 , 0 0  l c 2 d  

D o u a  E n g l e b a r t ' s  l a t e s t  r e p o r t  i s  a  g o o d  e x a m p l e  o f  a  c o m p l e x  
r e p o r t  r e q u i r i n g  m u l t i p l e  p a s s e s .  i d  
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C o s t  f o r  H a r d  c o p y  P r i n t i n g  a f t e r  C O M  2  

A f t e r  y o u  a d d  d u a l i t y  c o n t r o l ?  o v e r h e a d #  e t c . ?  p r i n t i n g  a t  S R I  
c 0 s t s  a b 0 u t  s , 7 5  a  p a g e  f 0 r  I T E K  M a s t e r s  C Q o o d  f o r  a b 0 u t  l O O Q  
c o p i e s )  a n d  a b o u t  2  c e n t s  p e r  i m p r e s s i o n  ( i m p r e s s i o n  =  c o p i e s  X  
p a g e s )  f o r  p r i n t i n g  i n  t h e  r a n g e  o f  1 0 0 - 5 0 0  c o p i e s .  2 a  

C o s t  p e r  i m p r e s s i o n  d o e s  d o w n  a s  V o u  m a k e  m 0 r a  c o p i e s ,  O t h e r  
p o s s i b l e  c o s t s  a r e  $ 1 - 5  p e r  p a g e  t h a t  i n c l u d e s  l i n e  d r a w i n g  o r  
h a l f t o n e  i l l u s t r a t i o n s #  a n d  v a r i o u s  c o s t s  f o r  v a r i o u s  t y p e s  o f  
c o v e r s  a n d  b i n d i n g .  T y p i c a l  i n e x p e n s i v e  c o v e r  a n a  b i n d i n g  i s  S . 4 5  
per  copy ,  2 b  

T h a t  m e a n s  1 0 0  c p n i e s  p f  a  t y p i c a l  j o o - p a g e  r e p 0 r t  w i t h o u t  
a r t w o r k  b u t  w i t h  c o v e r s  w o u l d  c o s t  a b o u t  $ 2 2 5 , 0 0 ,  2 c  

I  w i l l  m a i l  y o u  a  s h e e t  w i t h  m o r e  d e t a i l e d  c o s t s ,  2 d  

O f f s e t  p r i n t i n g  i s  a  g e n u i n e  o p e n  m a r k e t p l a c e ,  T h a t  m e a n s  c o s t s  
v a r y  w i t h  g e o g r a p h i c a l  l o c a t i o n ?  w h o m  y o u  t a l k  w i t h ?  w h a t  h e  
t h i n k s  h e  c a n  s t i c k  y o u  f o r ?  a n d  t h e  l e v e r a g e  a n d  s k i l l  o f  t h e  
p e r s o n  w h o  n e g o t i a t e s  w i t h  t h e  v e n d o r ,  i n  g e n e r a l  S R i ?  f o r  
a c c o u n t i n g  r e a s o n s ?  i s  a  m o d e r a t e l y  e x p e n s i v e  p l a c e  t o  p r i n t .  I n  
g e n e r a l  t h e  B a Y  A r e a  i s  h i g h  c ° s t .  X  s u p p o s e  N S R D  h a s  a  l a r g e  
e n o u g h  v o l u m e  t o  h a v e  s o m e  l e v e r a g e  w i t h  l o c a l  p r i n t e r s  a n d  h a s  
s o m e  o n e  w h o  i s  e x p e r i e n c e d  i n  n e g o t i a t i n g  w i t h  t h e m .  M a y b e  n o t  
i f  y o u  a r e  r e q u i r e d  t o  g o  t h r o u g h  t h e  G o v e r n m e n t  p r i n t i n g  O f f i c e ,  2 e  

F o r  t h e  f u t u r e .  A g  y o u  m a y  r e c a l l  w e  a r e  n e g o t i a t i n g  w i t h  
G e o r g e  L i t h o g r a p h  f o r  C O M  s e r v i c e  ( l i n k ) .  U n l i k e  D D S I ?  G e o r g e  i s  
a  p r i n t e r  a n d  w a n t s  t 0  d 0  t h e  p r i n t i n d  t h e m S e l v e s ,  M y  g u e s s  i s  
t h e i r  p r i c e s  w i l l  b e  m o d e r a t e l y  l o w e r  t h a n  S R I ' s ,  2 f  
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