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I’RE FACE

This document is one of a se r ies  of r epor ts  desc r ib ing  (lie r e s e a r c h

ac t ivit i e s  u n d e r t a k en  to comp lete Defense  Advanced  R e s e a r c h  P r oj e c t s

Agency (ARPA ) s u p p o r t e d  con t r ac t  numbe r M D A9 O3 - 7 6 - C - 02 5 5 , en t i t l ed

“Developmenta l  Methodolog ies for  Med ium-  to Long-Range  Es t ima te s .

These r epor t s  descr ibe the p ro jec t ’ s emp ir ica l , methodolog ical , sub-

&ta nt ivc , t echnica l , and t he o r e t i c a l  con t r ibu t ions

The Final  Techn ica l  Repor t  is pr e sen t ed  as a set of document s r a the r

than a sing le r e p o r t .  They are

• Executive Summary,

• Long-Range  Reg ional  F o r e c a s t i ng  Models ,

• The Soviet Force E f f e c t i v e n e s s  Model ,

• User ’ s Manual  for the Long-Range  Reg ional  F o r e c a s t i n g
Models ,

• User ’s Manual  for  thc Soviet Force E f f e c t i v e n e s s  Model ,
and

• Program Documenta t ion  for the Soviet Force Effec t ive-
nes s Model .  .

The f i r s t  three  volume s substant ively describe all r e s e a r c h  tasks ,

provide the  r at iona le  for r e s ea r ch  dec i s ions , and r e p o r t  i m p o r t a n t  find-

ings. The remaining four volumes document the two c o m p u t e r  pro-

g ram s  del ivered  to the I)efcnsc Int e l l i gence A p e n c y/ D ir e c t o r a t e  for

Estimates (DIA/ l )E )  for  i n st a l l a t i o n  on the D e fe n u e  I n t e l l i gence  A gency

O n — L i  ~t u  Sy st e m  ( J) IAOL S) .

i
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The Execut ive  Sunnina ry b r i e f l y d esc r i b e s  (lie overa l l  p ro jec t .  The v o l —

umer  on the reg ional fo recas t in g  model and the fo rce  ef fec t i vc n cs s

model , by fa r  the most subs t an t i ve  and comp lex of (lie documen t s ,

discuss the desi gn and deve lopment  of each of these  model s , respec-

tivel y. The f i r st  r ev i ews  the  reg ional  models , i d e n t i f i e s  a r e a s  whe re

i m p  rove inc nt s v.e i-c made for DIA IDE , and pr es c u t s  the fi ncl i ng 8 f rom

s e n s i t i v i t y t e s t :  .4nd compute  r s i m u l a t i o n s  for Europe , the Middl e Eas t ,

Latin A mer i c a , and A f r i c a .  The second ful l y d i s cus se s  the develop-

inemi t  of t he Soviet fo ; -cc  e f f e c t i v e ne s s  model .  The volunne is c l a s s i f i e d.

( i b b . I % i b ; 1 b 1 ’ foui  vo lumes  focus on the two com puter  models de-

~~. ~ ti Dl.\ / ] 1 1 
• A tn~ c r ‘s manua l  and p r o g r a m  d o c u m e n t a t i o n  h av e

l I e u ’  ‘. ‘ ‘ • c a j ’  ov d i-  :1!  n~~ce s a ry  i n f o r m a t i o n  for us ing  and m a i n —

t a I I t 7 .~ ’ Ui. U 4 t ’ ! t ’ l S .
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‘V

PROJ ECT OV E R V iE W

‘l’liis U s e r ’s Manua l  de sc r ibes  one of two i m p o r t a n t  anal ytical t e c h n o l  -

gics developed for the De fen se  In t e l l i gence  A genc y / D i r e c t o r a t e  fo r

E s t i m a t e s  (DIA/DE)  u n d e r  Defense  Advanced  R e s ear c h  P r oj e c t s  A g e n c y

(ARPA) C o n t r a c t  No . M 1)A9 03 -7 6-C—02 55 , desi gned  to improve  the capa-

bi l i t y to fo r ecas t  i mp o r t a n t  f a c t o r s  that  d e f i n e  the  in tc  mn a t i o n a l  m i l i t a  :-y

e n v i r o n men t  and have  imp l i c a t i o n s  for  l o n g — r a n g e  i n t e l l i gence  e s t i m a t e s

Two u s e r — i n t e r a c t i v e  computer  model s  w e r e  deve loped  in th is  p r o j e c t .

The f i r s t  e n h a n c e s  ex i s t i ng  D e p ar t m e n t  of De fen se  fo re  c a s t i r g  c~~pa -

b i l i t ic s  (CA d , 1 975b , 1974 , 19 7 3 ) by a pp l y ing  socia l  s c i e n ce  r e s e a r c h

m ethodolog ies  to l o n g — r a n g e  f o r e c ast i n g  of imp o r t a n t  economic , m i i i -

t a n -y ,  and po l i t i ca l  v a r i a bl e s . The second majo r pr odu c t i s a medc~

that  e nab l e s  DL&/J)E to m e a s u r e  to ta l  Sovie t  f o r c e  e f f e c t i v e r e s ~ f o r  u - c

in e s t im a t i v e  i n t e l l i gence .  Toge the r , these  e f f o r t s  c o n s t i t u t e  t e c h n o~o~ -

ical innova t ions  that  enhance  the r e l i a b i l i t y, a c c u r a c y ,  r e l e v a n c e , t i~~~c- -

Hn css , and , t h e r e f o r e , the c r e d i b i lit y  of l o n g - r a n g e  - f o r e ca s t in g  f o r

defense i n t e l l i gence  e s t i m a t e s  and p la n n i ng .  This m a n u a l  d e s c r i b e s  the

user  — i n i t i a t e d  p r o c e d u r e s  for  the reg ional  l o ng - r a n g e  f o r e c a s t in g  model :: .

This p r o j ec t  had four object i ves :

I. R e f i n e  and  equa l ize  the e x i st i n g  l o n g — r a n g e  fo re--
c a s t i n g  mode]  s for  E u r o p e , the  M i d d l e  l-Th st , Lat in
Anne r i c a , and  Sub — S a h a  r a n  A f r i c a , p r ey  o’i l y dcv ci —
op ed un:1~- r A R PA  c o n t r a c t s  for  th e  J o i n t  Chic fs of
Staff  (J C S/ J — 5 ) .

2.. ~~n r i  cli th e  e x i s t i n g  in ode Is by in c  h i d i n g  t he  Pc op Ic ’
R e p u b l i c  of Clii  I Ia  as  a u n aj o  r a t o  r i n  t h e  S U pt’  1 power
si n i u l a t  iou  c ;t ~t a l t i  l i t  y . i i i d  • i d d i ~n~ t h e  op t  ion  to a i1nu l , ’t~ e
the i mnp~i Ct ot p~ l i t  i ca l  i c  gii ne ch a ui g e r .

I
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3. l)e vr h 1, .t mode l  t~ e a t i u i i a t t -  f u t n i  - 
~~~~~-~~t - t  f o r ( - (~ e f f e c —

C I V C i i e : :  - - h I a 1 ( 1  1 T I  - I ~~
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o f  t 1i ~; ‘. l , t  l h t i i i i i  1)  i T : ~~~ l • ‘. .  ~~~~~ ‘ i i :  t : ;(! c1~i ;t i ,~~i t ~ -
of i t : -  I n t ~~’r v
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~~ 
1 5 ( -  i I ~~~ i ’ t : - i - d t h r i - a t s

tø ~i . ~~~ i ,~t -  1 r a t  a

4. 1ii~p l c i i  i t - u t  t ~:t , - I ui .~ i:; - . tnd t l i e
Sovit-t fo i- .- ~

- 
~~~ i ’ .~~~ ; b~~ i .  1 u ; ,  ~~ ) ‘

: ; ‘ -  l: ’~t 1 —
ii g c i i t  U A~~ ’s V ~. .  l i t  :~~ (1)1 \ L) h ~~~ ) . ‘ .J~ a u s e r —
in t er atti \~ - i ’ t h i l : i ,  ~ t ’  t : ~~~~~~~ :l ’ — . . ,~~, .  i i ’ . : ’ :, ,~ )

cas t  a l t  - r i . .  t t i \  u f ’.:~~~i : :  t - -. .i ~~i~~~~’ (: . .~~ .1 , : u : Ic r p L I w e r
b e h a v i o r , or r e : , . i : t ¶ • . •  .~~: : ‘o r  ‘I ~~~ I~ .~~i

e t e rs  t o a i u i l u l  ‘~~~t-  d : : : t - i  a t  ~~~ ;~~ ~~~~~~~

A C C O l I ~~~~:\ ~~~
-
~:T~

All ph a s e s  o f t he  research w er e  comp i c - t e d  ~ o th~t t  of f i c e s  w i t h  e s t a h —

lished DLAOLS l i n k ag e s  can access either the CAC1 regic’nal forecas ti:~~
models or the  Sov~ ct  force effUctiv cn. ss :a~adel . As propos ed ,

• The reg ional forecastin g mod- is have been standard-
ized at co n i~~a ra b 1 c  COmp ie x :~~v f o r  E u r o pe , t he  M i d d l e
East, La t i n  Ame-r~ ca , and sub-Sziharan A f r i c a , and
China has been added to the supcl-pov.-er in f l u e n ce  set;

• The capability to influence forecasts b y s imnu lating
reg ime ‘-harges was added and the m odels were made
user-ju t... ractive ;

• S e n s i t i v i t y  tests and simulations have  been  p e r f o rm e d
with each of the m o d e l s , and t h e three p r o gr a m s  as  so —
ciated with the reg ional forecasting m ode Is (the p re  —

processor , forecasting p r o g r a m , and 1-cport generator)
have been installed on FIIAOLS ;

~ The S o v i e t  f< ; rce e ffc ctivcnc as model ha a hi-en d e ve l op ed
using info rm . tt  ion  a v a i l a b le  in  t h e  l)I1’l on tim e n u m n b e  r
and characteri stic: ; of Sov i et  weapon ayat (-nls ;

2
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• A im eq u at i o n  Wa S d e ve lop e d  t h a t  Sc l ect iv e l  y a gg i-c 1~~tt ~~~~

weapon c-ha ? ; t c t c  i- i  at  ic a , i n t e  i- f ,t c e  S th e n i  wi t h i  DII  ‘P
force  i.. ccl i n f o r m - , t ion , and g e n e r a t e s  e a t i i i  l a t e  a of
Sovict forcc- effectiveness;

• A program for t i m e  Soviet  f o r c e  e f f e c t i ven e s s  model  th a t
perm it s usem- — int em-actio n w i t h  t h e  w e a p o n s  Syst e i r i  d a t a
and a lt e  r n a t i v e  as au mp t i o n s  about  t he growth and at  :-uc  —

ture  of l~ovie t f o r ces  has  been imp lemented on DIAOLS
and is pre sent l y ava i l ab l e .

The two computer  models  c o ns i der a b l y enhance DIA/DE ’ s f o r c - c a s t i n g

capab i l i t y ,  as i n t e l l i gence  e st : ma t o rs  can now g e n e r a t e  and an a l y?~e l on g -

range alternativ e futures for Eu r o p e , the  Middl e Eas t , La t in  A m e r i c a ,

and A f r i c a , or a l t e r n a t i ve e s t i m a t e s  of Sovie t  f o r c e  e f f e c t i v e n e s s .  In

each case , the analyst has available a computer t ec hnology th a t p er m i t s

s t r u c t u r e s  and a s s u mp t ions  of ei the r model  to  be a l t e r e d  to r e f l e c t  an

insi ght about the phenomenon  being s tudied.  F u r t h e r m o r e , the inte l l i -

gence e s t im a to r  h a s  guide  I : n c s  or how to i n t e r f a c e  t h e  iori~~- r a ng e  r I - -

gional f o r e c a s t s  with e s t ima te s  of to ta l  Soviet fo rce  e f f e c t i v e n e s s . As

anal ys t s  l~ccome more f a m i l i a r  with both m odels , t h e i r  sen s it i v it ~ es to

the imp l ica t ions  of the g e n e r a t e d  f o r e c a s t s  and e s t i mat e s  will i n c r e a s e .

More q u e s t i o n s  v.i11 even tua l ly be asked that  wiii tax the l i m i t s  of th e

mo lels . Fi nall y, as they  g a i n  c u r r e n cy  throug hout  the i n t e l l i gence  corn -

munit y, demands for i n c r e a s e d  sop h i s t i c a t i on  and refinc-merit can bc

expe c ted .

The mode l s  p roduced  by th i s  r e sea rch  i n t e g r a t e  t r a d i t i o n a l  a c a d e m i c

approaches  and comp lex q u a n t i ta t i v e  mr m e t h o d o l o g i e ; ;  t o  develop  too l s  t h a t

can improve  i n t e l l i g e n c e  c s t im at e  s . In add i t i on , th~ re sea rc h i i i i t -  r f a c t - d

q u a l i t a t i v e  a n d  q u an t i t a t i v e  t ( - c h n i ( ] u c S  t h a t  a m - c  m t  r m n i n g l e d  in any  1r19(I(- l -•

ing c- f fo i-t . It a lso  p r o d u c e d  v a st l y u n p r o ve d , at  aumci a r d i z c d , and u s e r —

i n t e r a c t i v e  ye r aj on :;  of CACI’ :; r eg i o n a l  f o r e c a s t i n g  model :;

3



M o r e o v e r , it p r o d u c e d  t i m e  f i r s t  g e n e r a t i o n  of a u s e r — i n t e r a c t i v e  Soviet

fo rce  e f f e c t  i v e i m e  a a mode l  tha t  r e l ic s  on hi ghl y sop h i st i c a t e d  m t  c l i i  g~’- - m m c c

data . The les  Sons l e a r n e d  in comn p l ( - t ing  t h e  se two 2ima jor efforts should

be intensel y acrutini -zc-d b y p o t e n t i a l  u s e r s .

CACU s past efforts in d eveloping the regional forecasting models have

involved co l ] i - ct i n g  and o r g a n i z i ng  s t a t i s t i c a l  i n f o r m a t i o n , app l y in g s ta  —

tiatic al analytical t e c h n i ques , e x a m i n i n g  the  imp l i c a t i o n s  of da ta  e r r o r ,

desi gning and constructin g forecasting models , desi gning and dc-veloning

user-interactive programs , app lying regional versus country- s p e c i f i c

f o r e c a s t i n g  e q u a t i o n s , and so on. Each e f fo r t  has  clearl y improved  t h e

reliability and va l i d i t y  of the r eg ional  f o r e c a s t i ng  models , thus  a d v an d n L

considerabl y the credibilit y of forecasts.

Even w i t h  these advances , continuing t e chno logy  a ss e ss me r ,t s  su g g e s t  a

number  of unmet , yet  v e ry  n e c e s s a r y ,  steps which m u s t  be t aken  to

ensu re  tha t  the be s t  poss ib le  reg ional  models  a r e  deve lop ed  fo r  the

nat ional  s e c u r i t y  community. Some of these  a r e

• ~~~y~ lo~~~y or ldwide  mecl iun -~~ to lon~~- ra n~ e c s t i r ra t i ’~ e
m n t e u l ~gepce t e c h n o l o r i s s . C u r r e n t l y,  no model  e x i s t s
for As ia .  Limi ted  e f f o r t  would be r equ i r ed  to expand
the c u r r e n t  sys tem to i n c l u d e  t h a t  r e g i o n .  F u r t h e r ,
the c u r r e n t  s t r u c t u r e  c o n t a i n s  the U n i t e d  S t a te s , the
Soviet U n i o n , and the Peop le ’s Republic of China  as
in f luen t i a l  s u p e r p o w e r s . This set could , and should ,
be expande d  to inc lude  Japan and the  n -major W e s t e r n
European countries.

•
a c t i o n  a i i i i u l - ; t n r n .  Whm i I t -  i n c l u d i ng  a d d i t i o n t  1 SUpe  r —
power  m i t  uc n e c  s is a :- ubs t a n t i a  1 St ep  towa rd u - up  r o v i n g
t im e r e a li  s in  of a w o r l d w i d e  mod ..- 1 , onl y the i n d ep e n d e  mi t

4
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effect : ;  of the  su p e r  powe i-a w i l l  have  bee-n n iodc l r  d . Tb0
a c t i o n — r e a c t i o n  n ; i t u r e  of s-up~- i - p o w c r  l , e h . ;v i o r : ;  an d  t h e
impact a of su c h  a c t i v i t y Omi  ot h cr  n a t i o n ; ;  c an  n ;v . - on l y be
indir ectl y s i m n u L i t ~~d. These aspects can  a n d  sh o u l d  lI ~~

modeled  in g r e a t . . -  r d e t a i l .

• p!_oLl ~ nd p i v ni~~~h o 1 , ;l o H~~~ t o c ! ) r j c b  i o : : t !  fo re -
c a s t s .  C o : ~t r ; i u i n ~ t ’~~~ - an a l y s t ’ s pc-1 - S~) t - c t i v t  to
st- t a  of c o u n t r i e s  g c o r r a p }m ic f lv  h a s , to  s o me  ex t c :~~,
n-made i no d . . -  l i ng  11101-c d: f f i c u l t  . One s o l u t i o n  is to c S i  i —

mate  coun t  m - y — spe  f i c  ~)a r a ;  n c - f e  r s, an a ~n roach t h a t  has
w o r k e d  c - x t r e r n e l y we l l  w i th  f- h r  e c o n om i c  s e c t o r  of t h e
current m odel . J l o v .-eve  r , w he n  da t a  a rc -  in~~u f f i c  i e n t  or
inadequate , the r e l a t i  ons }ui1 . s an-long en v i  r on m en t a  v~. r i  —

ables sh ou l d  be modeled for simi lar t y p e s  of c ou n t  rh- s.
These procedures should produce increasing ly accur ate
fo r e c a s t s .

The les  sons  lea m e d  f r o m  mode l ing  Sovie t  f o r c e  e f f e c t i v en e s s  sh ou l d  :.is

be i n t en s e l y e va l u a t e d . As  e xp e c t e d , the da ta  in t h e  DIPP are more r ea d-

il y a v a i l a b l e  for  l a r ge r  w e ap o n s .  C o n s e q u e nt l y, a f o r ce  c : f c  r t  - a r c s

m odel i avo i - ing  the availab le  da ta  was d e v e l op e d .  Thus , th e  e f f e c t  ive  -

ness  of g e n e r a l  r ur p o s e  f o r c e s  (naval , t a c t i ca l a i r , and g r e - a n d )  le

well asses sc- d by t h e  current model. During the pro iect , C~ CI c o n t i n -

ual l y c l a r i f i e d  DIA/DE ’ s s p e c i f i c int e :- c-s t s  on Sovi e t  f o r c e  e f f e c t i v e n e s s .

For exam p le , the d i s t r i b u t i o n  of off—line and on — l i n e  sy s t e ms  b e c am e

i m p o r ta nt , as did the d i s t i n c t i o n  be tween  n u c l e a r  and n o n - n u c l e a r  \ ea —

pons . }ur t h er m or e , d i s t in c t i o n s  as to the  ro le  of sp e c i f i c weapo : s

(e i ther  o f f e n s i v e  or d e f e n s i v e )  s o me t i m e s  became i mp o r t a n t  in  c o n s i der  -

ing weapon  effectiveness.

The c u r r e n t  Soviet ,  f o r c e  e f f c c t i ~-en e~~s model  d i s c  r im i n at e  s b et w e e n  flu —

clear  and  n o n — n u c l e a r  ~ -eapon  a a rid o f f — l i n e  and  on — l i ne  sys  t u r n s .  I t  i

a lso  c a p a b l e  of a g g r e g a t i n g  d i f f e r e n t  weapon sy s  t e n  i s to S i m n u l a t e  S p e Ci  f i t

m i ss i o ns . O thi e m a d v a n c es  can  r e a d i l y he m a d e .

- 
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• I d e nt i f y force  a by ge og r a p h i c a l  reg ion , p c i -m i t t  ing
c o m b in a t i o ns  of o f f en s i v e  a mi d  dc f e n~~ivc c a p a b i l i t i e s
in sp e c i f i c  local  ions  such as Eu rope , South  As Ia , and
China.

• Evaluate Soviet fo rce  e f f e c t i v e n e s s  of w e a p o ns  in both
an o f fens ive  and d e f e n s iv e  r o l e .  This  would Con s i c l c r —

abl y enhance  the h i t  e l l i ge nec e s t i ma t o r ’ s k n o wl e d ge of
the d i men s i o n s  of f o r c e  e f f e c t i v e n e s s  and t he  ove r a l l
ef f e c t i v e n e s s  of s p e ci f i c  f o r c e s  ana l y z e d  i i i  the J)ll’P.

• Develop m e a s u r e s  of U.S.  f o r c e  e f f e c t i v e n e s s  for  offen-
sive and d e f e n s i v e  s y s t e m s , loca t e d  in s e l e c t e d  geo-
graph ica l  ax-eas , to c o m p a r e  with Soviet  f o r c e  e f f e c t i v e -
ness m e a s u r e s .  Such an ana l y s i s  could  e v e n t u a l l y
develop new techno log ies  for  quan t i t a t i ve  net  assess-
mcnt~

Technology a s s e s s m e n t  is an ongoing  p r o c e s s  in w h i c h  mod e- I b u i l d e r s

and model  u s e r s  review and t r y  to improve  the r a n g e  a nd  q u a l i t y  of

ex i s t ing  p r o d u c t s .  CACI’ s l o n g - r a n g e  f or ec~ s t i n g  mech - I s  h av e  bee: : ~- t ~~ -

j ec tec i  to p r e c i s e l y this k ind of s c r u t i :y .  This d i s c us  s i on  i d e n t i f i e d  n -c - -.v

a reas  where  f u r t h e r  i m pr o v em e n t s  shon d bc made . The same  is t r u r ~ of

the Soviet  fo rce  e f f e c t i v e n e s s  model .  As more  u s e r s  become a c q u a i n t e d

with it , technology a s s e s s m e n t  will  beg in . The r e s u l t i n g  fc-~~dbach  w h l

cont r ibute  to the growt h that  must  c o n t i n u e  if f o r e c a s t i n g  and e s t im a t i o n

capabi l i t i es  wi th in  the D e p a r t m en t  of D e f e n s e  a r e  to become p a r t  of t h e

p o l i c y — p lanning  p r o c e s s  in the na t i ona l  s e c ur i t y c om m u n i t y .

6
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SOVIEI ’  FORCE El ’l -ECT lVEN I - :SS 1’h i OGhj ~ M S U M M A R Y

Program Type:  Inte rac t ive

Program Objec t ive :  C o m p u t a t io n  of the  e f f e c t i v e n e s s  of u s e r — s e l e c t e d
Soviet weapon s y s t em s  for  the y e a r s  19f l- 19S 1

Program F e a t u r e s :  A user  is pe rmi t t ed  to

• Selec t  wea pons b y DIP P tab le  or by
as s i gned m i s s i o n ,

• Examine  q u e s t i o n a b l e  data  va lues ,

• Change any da ta  va lues  (excep t  in the
p e r ma n e n t  weapon data  f i l e s ) ,  and

• Add mmcv ; weapons .

P rog ram Input :  • DIA DIPPOLS f i le

• CACI weapon a ttr ibu te  f i l e

• U s e r  supp li eel i n f o r rn a t i on  f r o m  the
t e rm in a l  d u r i n g  p r o g r a m  e x e c u t i o n

Progra m -n Outpu t :  Tables showing the e f f e c t i v e n e s s  of s e l e c te d
Soviet weap ons  fo r  the  y e a r s  19 7 2 - 19 8 1 .

P rog ram Language :  FORTRAN

Computer  Sy s t e m : DLAOLS

Developer :  CACI , Inc. -FecIera l

P r o g r a m  Ope r a t i o n s :  Shown in Fi gure  1
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PRO( l tA N I N I ER ‘S N O T F S

1 . The v a r i a b le s  a r e  d e f i n e d  iii Tab le 1

2. The 36 t a b l e s  whose ID’ s are  s t o r ed  in a r r a y  TLIST (see l ines

2 061-3065  in subrou t ine  IPU T) a r c  read f r o m  the DIA f i l e .  The

three  DLA e s t i m a t e s  a re  s tored in the sing le a r r a y ,  1W. Table

names to be en te red  by the u s e r  a r e  s to red  in a r r ay  NTA 13 I (see

l ines  160-170  in the main  p r o gr a m ) .

3. The DLA DIPP tab les  a r c  read at each p r o g r a m  execut ion .  No pro-

gram changes  a r e  requi red  when changes  in the DIA e s t i m a t e s  of the

numbers  of weapons  cu r r en t l y in the f i l e s  a re  made.

4. If new weapons  are  added to the DIA f i les , the fo l lowing changes

a re  needed:

• The names  and a t t r i b u t e s  of the  nev,- weapons  mus t  be
added to the at t r ibute file , 1CO NDATA 1 . I

• The numbers  of weapons in the tables  must  be up dated
(a r ray  ‘N T A B Z ’) .

• The i n i t i a l  value of ‘N WP 1 m u s t  be r e s e t .

• • If more  than  f ive  new weapons  a r e  added the  d i m e n s i o n s
of a r r ay s  WPN1D , 1W , XW , amid XWA ST m u s t  be i n c r e a s e d .

5. The s t a r t i n g  y e a r  for  t i m e  c o m p u t a t i o n s  is 1972.  It is con t ro l l ed  b y

the v a r i a b le , ‘STAK’I Y R ’ , win cli is set to 7.~ in a da t a  s t a t e m e n t

t i m e  140) .  Ch an g ing t h i s  v a l u e  w i l l  c h a ng e  t l i t -  st a  r t i n g  y e a r .

6. An a t I ? ) U t . l t c ( I  m~l ) 1 ’ r I m I )  1 i~~~t j : ~~ j~; r t t t a hed .

9
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rA DLE I
Dc f t n ~t ions of \‘a r i a b l eB

V a r i a b l e  D e f i n i t i o n

WPN ID( 1) 
- 

Ith wea pon i d e n t i f i c a t i o n  code

IW (K , I) In t eger  cha m - a ctc  r i s t i c ~ of t h e  It l i
weap on

K 1 - 5 , m i s s i o n  codes

K = 6, on . - l i t i c -  code

K = 7 , n u c l l - a r  code

K = 8, not c u l - r e n t l y u s e d

K = 9 - 1 8 , DIA’ s b e s t  e s t i n . ~a e s  o f
• t i me nun~l,c i s  of S:l\  i’:L

weapon I f o r  t h u  y e a r s
1972- 1981

K 1 9 — 2 8 , DJA’ s low e~~t i : a a t e s

K = 2 9 — 3 8 . 1) t:\ s hi gh u s t j L n a t ( - L

XW (K , I) A t t r i b u t e s  of ftc- I t h  w c U p u L

K = 1 , N u m b e r  of w ar h e a d s

K = 2 , Yi e ld

K 3 , Pay load

K = 4 , CEP -

- K = 5 , R e l i a b i l i t y

K = 6 , V e l o c i t y

K 7 , \T u l m m c r a b i l ~ t y

X WAST ( l — ~, I ) Set to ‘~~ ‘ if t h e  c o r r t - c - p o n d i n g
a t t m - i b u t c  i s~ e s t i m a t e d

NTAB I  (K )  Name of the  K t h  of 1 2 DI A t U b i t s
into which ti me w u : L p i: s a r~- o r i: 1 —

ized

N T A U ? . (R )  N u m n b c -r s  of wu . tp ore -  I I I  1 ) 1 1 .1 I ; t h  t a b l L ~

LTAB (K ) St a r t i f l g  in d -x of t h e  K t h  t . ib lc -

Cont int l ~ d

10



Ta ble - I
V ar iab l e  a l ) e f i n i t  10fl5
Continued

V a r i a b l e  D e u i t r i t  i on

SMA X , V M A X  M A X I M A  of v e l o c i t y ,  v u i nc i - a b i l i t y

NATT (K ) Name of t ime 1< t ) i “ c - I  p~~a at  t r Lbu te

KOL ) S(l)  S ele c t i o n  code for the i t h  w e ap o n

I • weapon r - e l e c t , - d  fo r  p r : : i i n b ;
0 , ~S’C a p On no t  s e l e c t  1 ( 1

I WO(L)  J W O ( L ) ,  S t o r a ge  a r r a y s  fox -  j a i l  j u l  \ ; e u a o a
X W O (L ). IAO (L) a t t r i b u t e  v a l u e s  and  t h u i i -  ~a J i c e s

K OD ~~( I )  Cod e:

1 , the  u s e r  h a s  cha ~~ - e d t :~c
number s of t h e  hl~ s

0, no c l n ng c s  t h t -  a-• :a . : - c r~
of t h i s  w e ap o n  h 4vc -  bc- c

IC ( 1 )  Use  c — cat d w e ap ~~:: f •  -

t ime J t14  y c~ r

CAC11-’1LF~, l~—\ Ti -1LE , N a m e s  c’f in p u t  f i l e s

IN DI -1 i~~

D U M N I Y , IFLA C; , ISRT , ConTn lon  VA r i a b i t - s n - ~- d C -d t \  t u e
II ~stA X , I N I ) .’5 tAX , ‘SU BA~1’T ‘ and  ‘SEl  :1 sc - i~ :
Rl’T;-iLI- : , F AC FI L E ,
N1-~RI - )- ’L\

NWI ’ Nunib e i- of w eap o n s  rc~~d f r u m  DII  ‘I
f l i es

M AXN M a x i m i m i m a l - l a y  s i z e  f o r  V 4 i i p o h
data  ( a l l u w~ 5l)d u fo r  h v c  u~
wea p ons I L ’  be ad d ed  tI)  t he u s e r )

NAT Nu mmi b c - r ( I f  \ vea 1,omi  .-t t t  r i b u t , -

N TB Nunil ,c-r of l i lA t a b l e s

NM S Not c u r m - e x i t l y u s e d

STARTY R Sta 1- t ing  y e a r  ( 1.) a t  ? di g i t  a )

11
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