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I N T R O D U C T I G N  ------- 

T h i E  i s  a r e p o r t  o n  t h e  o F e r s t i o n  of  a n  e x p e r i m e n t a l  
Comnuter O u t n u t  Mic ro f i lm  (COM)  S e r v i c e  Center .  T h e  s e r v i c e  

- * c e n t e r  was s p o n s o r e d  by a j o i n t  COM S t e e r i n g  Committee composed 
* o f  r e p r e s e n t a t i v e s  from t h e  O f f i c e  o f  Management and Budget 

( O P S ) ,  t h e  DeDarWent  o f  Defense  ( D O D ) .  t h e  G e n e r a l  S e r v i c e s  
A d m i n i s t r s t i o n  ( G S A ) ,  and t h e  G e n e r a l  Accoun t ing  O f f i c e  ( G P . 0 ) .  
I t  w s s  o s e r a t e d  by t h e  Navy P u b l i c a t i o n  and P r i n t i n g  S e r v i c e  
O f f i c e  (NPPSO) a t  t h e  Naval  Supp ly  Center ( N S C ) ,  N o r f o l k ,  
V i r a i n i a .  O p e r s t i o n s  beqan i n  November 1 9 7 3  and ended  i n  
J u n e  1975.  

The cen te r  was e s t a b l i s h e d  a s  a r e s u l t  of GAO s t u d i e s  
c o n c e r n i n g  t h e  F e d e r a l  Government ' s  use of  COM. The S t e e r i n g  
Committee m o n i t o r e d  t h e  o p e r a t i o n s  of  t h e  t e s t  c e n t e r  and 
r e p o r t e d  n u a r t e r l y .  

T h i s  r e p o r t  i s  i n t e n d e d  t o  g i v e  GSA and i n d i v i d u a l  
a q e n c i e s  t h e  S t e e r i n g  C o m m i t t e e ' s  f i n d i n g s  on  t h e  use o f  COM. 
T e n t a t i v e  c o n c l u s i o n s  drawn h e r e i n  a r e  t h o s e  o f  t h e  Committee 
and n o t  n e c e s s a r i l y  o f  t h e  a g e n c i e s  r e p r e s e n t e d  on  i t .  A l s o ,  
t h e  m e n t i o n  o f  s p e c i f i c  p r o d u c t s  u s e d  f o r  t h i s  e x p e r i m e n t  
d o e s  n o t  c o n s t i t u t e  endor semen t .  

WHAT COMPUTER OUTPUT MICROFILM --- I S  -- -- 
COM i s  a method o f  p r i n t i n g  computer  o u t p u t  on m i c r o f i l n ? .  

T e c h n o l o g i c a l  a d v a n c e s  permit c o m p u t e r s  t o  p r o c e s s  i n  terms 
o f  b i l l i o n t h s  o f  a s econd .  B u t  -computer  o u t p u t  i s  l i m i t e d  
by t h e  m e e d  a t  which i t  c a n  be  produced  i n  u s a b l e  form.  
W i t h  t h e  p r o l i f e r a t i o n  o f  computer  a p p l i c a t i o n s ,  l a r g e  amounts  
o f  p a p e r  r e p o r t s  have  been p roduced ,  w h i c h  a r e  o f t e n  d i f f i c u l t  
t o  s t o r e ,  d i s t r i b u t e ,  and  use .  R e s e a r c h e r s  and  r e c o r d s  manage- 
ment s D e c i a l i s t s  s o u q h t  t o  d e v e l o p  a n  a l t e r n a t i v e  t o  paper - -  
o n e  which would e n a b l e  o u t p u t  t o  keep  Dace w i t h  computer  
D r o c e s s i n g  m e e d  ( r e d u c e  t h e  b o t t l e n e c k  a t  t h e  o u t p u t  p o i n t ) ,  
r e d u c e  s t o r a a e  s n a c e ,  and a i d  r e t r i e v a l .  Cot-? h a s  p r o v i d e d  one  , 
answer  t o  t h e s e  Droblems bv merging t h e  c a p a b i l i t i e s  o f  t h e  
cornouter w i t h  m i c r o f i l m  t e c h n o l o g v .  

A COM sys t em r eau i r e s  a r e c o r d e r ,  B f i l m  d e v e l o p e r ,  
a f i l m  d u p l i c a t o r ,  and a r e a d e r .  T h e  COM r e c o r d e r  mey b e  
c o n n e c t e d  d i r e c t l y  t o  t h e  computer  f o r  o n - l i n e  o p e r a t i o n ,  
or i t  mav be c o n n e c t e d  t o  a m a g n e t i c  t a p e  u n i t  f o r  o f f - l i n e  
ope r a t i o n  . 
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COM r e c o r d e r s  use s e v e r a l  methods t o  form irrisges on t h e  
f i l m  from t h e  compute r -gene ra t ed  d a t a .  T h e  P o s t  commonlv 
u s e d  method i s  t h e  c a t h o d e  r a y  t u b e  sys t em.  T h i s  system con- 
v e r t s  t h e  computer-produced d i g i t a l  d a t ?  i n t o  a n a l o g  s i g n a l s  
and  forms human r e a d a b l e  images on a p h o s p h o r e s c e n t  s c r e e n  
which i s  t h e n  pho tographed .  I t  s h o u l d  be  n o t e d  t h a t  t h e  CGM 
p r o c e s s  d o e s  n o t  r equ i r e  t h a t  a pape r  copy be  made a s  i s  
done  t o  produce  c o n v e n t i o n a l  microforms.  COM fo rms  t h e  
irnaqe d i r e c t l y  on p h o t o g r a p h i c  f i l m .  

T h e r e  a r e  many f o r m a t s  i n  which COM may b e  p roduced .  
T h e s e  i n c l u d e  

- - reels ,  16mm and 35mm; 

--car t  r i dge  s, 16mm ; 

- - c a s s e t t e s ,  16mm; 

- -mic ro f i che ,  105mm; 

- - a n e r t u r e  c a r d s ;  and 

- - j a c k e t s ,  which a r e  s t r i p s  of 1 6 m m  and  35mn; f i l m .  

A v a r i e t v  of r e a d e r s  i s  a v a i l a b l e  f o r  v iewing  t h e  mic- 
r o f o r m s ,  s u c h  a s  l a p ,  p o r t a b l e ,  d e s k ,  f r e e s t a n d i n g ,  and t h o s e  
w i t h  a u t o m a t i c  r e t r i e v a l  d e v i c e s .  I n  a d d i t i o n ,  r e a d e r -  
p r i n t e r s  a r e  a v a i l a b l e  which a r e  used  f o r  b o t h  v iewing  
m i c r o f i c h e  and p r o d u c i n g  h a r d  copy from i t .  

I t  s h o u l d  b e  r e c o g n i z e d  t h a t ,  w i t h  t h e  e x c e p t i o n  of t h e  
COM r e c o r d e r ,  components  o f  a COM sys t em may be  i d e n t i c a l  
t o  and  s h a r e d  w i t h  any o t h e r  m i c r o f i l m  sys t em.  

OPERATIONAL ADVANTAGES OF -- COI? - - . .  - -  
Indu s t r i a 1  1 i t e r a t u r e  and  Government s t u d i e s  c o n t a i n  

many examples  of s a v i n g s  s c h i e v e d  by u s i n g  COM. I n f o r m a t i o n  
c a n  b e  p r o v i d e d  t o  t h e  user f a s t e r  i f  i t  i s  p roduced  on 
f i l m  i n s t e a d  o f  on p a p e r .  For  example ,  GAO s t u d i e d  a r e p o r t  
which took 5 2  h o u r s  t o  p r i n t  on p a p e r  end  d i s t r i b u t e  and 
o n l v  11 h o u r s  t o  Droduce on f i l m  and d i s t r i b u t e .  R e t r i e v a l  
of i n f o r m a t i o n  i s  a l s o  f a s t e r  from f i l m .  I n d u s t r i a l  l i t e r a t u r e  
g i v e s  a n  a v e r a g e  of  3 / 4  l e s s  time t o  r e t r i e v e  w i t h  f i l m .  
A l so ,  COM c a n  b e  used  w i t h  s o n h i s t i c a t e d  a u t o m a t i c  r e t r i e v a l  
d e v i c e s  t h a t  c a n  approach  t h e  m e e d  o f  o n - l i n e  t e r m i n s l s .  
O t h e r  a d v a n t a a e s  c i t e d  a r e  a s  f o l l o w s :  

I 
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P 

--::‘icrof ilm c o p i e s  a r e  of h i q h e r  c u s l i t y  t h a n  F v l t i F l e  
ca rbon  sets. 

--Microfi lm c o p i e s  a r e  c l e a n e r  t h a n  ca rbon  c o p i e s .  

- -Microf i lm r e p o r t s  r e a u i r e  less s t o r a g e  s p t c e  t h a n  
Daper r e p o r t s .  

- -Microf i lm r e p o r t s  weign i ess  than paper reparLs. 

PRODUCTION COST SAVINGS FROM CCM 
I___I_--- -------I-- 

I n d u s t r i a l  l i t e r a t u r e  f r e u u e n t l y  compares  p r i n t i n g  corn- 
p u t e r  o u t p u t  on pape r  w i t h  r e c o r d i n g  t h e  i n f o r m a t i o n  o n  * 
m i c r o f i c h e .  The magn i tudes  cf s a v i n u s  by u s i n g  f i c h e  a r e  
u s u a l l y  s a i d  t o  b e  

--99 p e r c e n t  r e d u c t i o n  i n  s t o r a g e  c o s t s ,  

--95 p e r c e n t  r e d u c t i o n  i n  m a i l i n g  c o s t s ,  

--92 percent r e d u c t i o n  i n  l a b o r  c o s t s ,  and 

--80 percent  r e d u c t i o n  i n  m a t e r i a l  c o s t s  ( p r i m a r i l y  
p a p e r  ) . 

The r e d u c t i o n  i n  p a p e r  c o s t  is  t y p i c a l l y  t h e  l a r g e s t  
d i r e c t  s a v i n g s  because  of t h e  c r u a n t i t i e s  needed ana  t h e  i n -  
c r e a s i n q l y  h i g h  c o s t  of p a p e r .  Labor c o s t s  a l s o  reduced  
s i q n i f i c a n t l y  because  t h e  need t o  b u r s t ,  d e c o l l a t e ,  and 
b i n d  p a p e r  i s  e l i m i n a t e d .  The . f o l l o w i n g  t a b l e s  i l l u s t r a t e  
t h e  s p e e d  advan tage  of COM. 

- 5 , 0 0 0  
e l e c t r i c  - 
t ypewr i t e r  s 

- 1 6  
impact  - 
p r i n t e r s  

1 
CON 
r e c o r d e r  

C h a r a c t e r s  L i n e s  p e r  L i n e s  P a g e s  
per  second p _ r  hour  -.---- per hour -- --- m i n u t e  -- ----I-- 

Typewr i t e r  1 5  1 3  780 1 3  
I r p a c t  p r i n t e r  4 , 4 0 0  2 , 0 0 0  1 2 0 , 0 0 0  2 , 0 0 0  
COM r e c o r d e r  7 0 , 0 0 0  3 2 , 0 0 0  1 , 9 0 0 , 0 0 0  3 0 , 0 0 0  
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T h i s  c h a p t e r  summarizes  t h e  rnsjor i s sues  and c o n c l u s i o n s  
from t h e  study done by t h e  J o i n t  Commit tee  on COM. T h e  s t u d y  
h a s  d e m o n s t r a t e d  t h a t  

- - ~ r o d u c t i o n  c o s t  s a v i n g s  and o o e r a t i o n a l  e f f i c i e n c i e s  
were a c h i e v e d  by a q e n c i e s  c o n v e r t i n g  p a o e r  r e p o r t s  t o  
COM , and 

- -Fede ra l  COM s e r v i c e  c e n t e r s  c a n  be e f f e c t i v e  means  
o f  p r o v i d i n q  t h e  s e r v i c e .  

Guidance i s  o f f e r e d  i n  u s i n g  COM, t h e  f e a s i b i l i t y  of  COP! 
s e r v i c e  c e n t e r s ,  a c a u i r i n g  COM s e r v i c e s ,  and e s t a b l i s h i n g  
in-house  COM c a p a b i l i t y .  

De te rmin ing  whether  o r  n o t  a r e p o r t  s h o u l d  be c o n v e r t e d  
t o  COM requi res  a c o s t  compar ison  o f  p r o d u c i n g  t h e  r e p o r t  
on p a p e r  v e r s u s  f i l m  and  a n  a n a l y s i s  of t h e  r e p o r t ' s  ap- 
p1 i c a t i o n .  S u c h  a n  ~ n s l y s l s  should i n c l u 2 e  i n t e r v i e w i R g  
use r s  o f  t h e  r e p o r t s ,  and s h o u l d  i n c l u d e :  

--What i s  done w i t h  t h e  r e p o r t :  how o f t e n  i t  i s  gen- 
e r a t e d ,  t h e  number of  c o p i e s ,  t h e i r  d i s t r i b u t i o n ,  
t h e  number and k i n d  o f  end  u s e r s ,  and t h e  r e t e n -  
t i o n  reuuirements. 

--Whether i t  is  f e a s i b l e  f o r  c o n v e r s i o n  a t  a l l :  
t u r n a r o u n d  r e u u i r e m e n t s ,  n e c e s s i t y  t o  mark on  t h e  
r e r m r t ,  l e g a l  r e s t r i c t i o n s ,  o r  u se r s '  r e f u s a l  t o  
use COM may m i t i g a t e  a g a i n s t  i t .  

--Whether c o n v e r t i n g  t h e  r e p o r t s  w i l l  y i e l d  a s a v -  
i n g s :  DaDer cos t  avo ided  v e r s u s  s t a r t u p  and r e c u r -  
r i n g  c o s t s  o f  COM. 

Q Managers s h o u l d  g i v e  e t t e n t i o r !  t o  v a r i a b l e s  w h i c h  a f -  
f e c t  t h e  d e g r e e  of users'  a c c e p t a n c e  of COM s u c h  a s  con- 
v e n i e n t  access t o  good a u a l i t y  r e a d e r s ,  amount and t y p e  o f  
o r i e n t a t i o n ,  and s u p e r v i s o r s '  a t t i t u d e s  a b o u t  COM. 

F E A S I B I L I T Y  OF COM 
---I__---_I 

T h i s  e x p e r i m e n t  d e m o n s t r a t e d  t h s t :  

--COM i s  a v i a b l e  o p t i o n  f o r  r o u t i n e  r e p o r t s  i n t e n d e d  
t o  be read and  a c t e d  upon. I t s  use i s  n o t  l i m i t e d  
t o  a r c h i v a l  and c a t a l o g  s y s t e m s .  
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--Small Federal  ADP i n s t a l l a t i o n s  c a n  a c h i e v e  
cost  s a v i n g s  and i n c r e a s e d  o p e r a t i o n a l  e f f e c -  
t i v e n e s s  th rough  t h e  u s e  o f  COM. 

--These i n s t a l l a t i o n s  c a n  a p p l y  COM e f f e c t i v e l y  
v i a  a l o c a l  F e d e r a l  COM s e r v i c e  c e n t e r .  

--Such a COM s e r v i c e  c e n t e r  can  y i e l d  s u b s t a n t i a l  
s a v i n g s  t o  t h e  Government a s  a whole because :  

- I t  a l l o w s  s m a l l  ADP i n s t a l l a t i o n s  t o  
c a p t u r e  p a p e r  s a v i n g s  w i t h o u t  a c a p i t a l  
i n ve s t me n t . 

- I t  a v o i d s  t h e  cos t  t o  t h e  Government o f  
r e p 1  i c a t i n g  u n d e r u t  il i zed COM euuipmen t 
a t  numerous s m a l l  ADP i n s t a l l a t i o n s .  

However, i t  i s  n o t  p o s s i b l e  from t h i s  l i m i t e d  e x p e r i m e n t  
t o  g i v e  s p e c i f i c  g u i d a n c e  on t h e  f o l l o w i n g  u u e s t i o n s :  

--Commercial s e r v i c e  c e n t e r s  v e r s u s  F e d e r a l  
s e r v i c e  c e n t e r s .  

- -Sharing a t  a n o t h e r  agency v e r s u s  a s e r v i c e  
center which s e r v e s  many cus tomers .  

--The t h r e s h o l d  a t  which a l a r g e  A D P  i n s t a l l a t i o n  
s h o u l d  g e t  i t s  own COM equipment .  

The Committee f e e l s  t h a t  GSA s h o u l d  d e v e l o p  f u r t h e r  
g u i d e l i n e s  t o  p o t e n t i a l  F e d e r a l  users of COM c o n c e r n i n g  t h e  
above q u e s t i o n s .  

-- A C Q U I R I N G  COM SERVICES 

F e d e r a l  P r o p e r t y  Management R e g u l a t i o n  (FPMR) , S u b p a r t  
101-32.2, ,  r e q u i r e s  a g e n c i e s  t o  g i v e  f i r s t  c o n s i d e r a t i o n  t o  
o b t a i n i n g  COM s e r v i c e  from e x i s t i n g  Government s o u r c e s .  
I f  t h e  agency  c a n n o t  u s e  eauipment  o p e r a t e d  by a n o t h e r  
agency ,  commerc ia l  s e r v i c e  c e n t e r s  s h o u l d  b e  c o n s i d e r e d .  

OMB C i r c u l a r  A-76  requires  t h a t  p r o d u c t s  o r  s e r v i c e s  
estimated t o  c o s t  less t h a n  $ 5 0 , 0 0 0  a n n u a l l y  be p r o c u r e d  
from commercial  s o u r c e s .  When t h e  e s t i m a t e d  c o s t  e x c e e d s  
t h i s  amount, a c o s t  compar ison  s h o u l d  b e  made t o  see i f  a t  
l e a s t  a 1 0  p e r c e n t  s a v i n g s  fo r  a n  in-house  J p e r a t i o n  c a n  be 
r e a l i z e d .  I f  n o t  commercial  sources s h o u l d  b e  used .  
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S h a r i n g  f a c i l i t i e s  i s  t h e  p r e f e r r e d  a l t e r n a t i v e  u n l e s s  
t h e r e  a r e :  

- -compl i c a  t e d  s ecu r i t y  r equ i r eme n t s , 
- - r e s t r i c t i v e  t u r n a r o u n d  r e q u i r e m e n t s ,  o r  

--volume which c a n n o t  b e  h a n d l e d  by t h e  
COM euuipment  a v a i l a b l e  t o  b e  s h a r e d .  

A c u u i r i n g  COM th rough  s h a r i n g  o r  commercial  cen ters  
o f f e r s  s e v e r a l  a d v a n t a g e s ,  i n c l u d i n g :  

- -a l lowing  a g e n c i e s  w i t h  v e r y  small volume of a p p l i c a -  
t i o n s  t o  r e a l i z e  s a v i n g s ,  

- - l i m i t i n g  agency i n v e s t m e n t ,  

- - enab l ing  a g e n c i e s  t o  t a k e  a d v a n t a g e  o f  c e n t e r  expe r -  
t ise, 

- -a l lowing  de-bugging o f  a p p l i c a t i o n s  b e f o r e  i n v e s t i n g  
i n  e a u i p m e n t ,  

- - e l i m i n a t i n g  i n a p p r o p r i a t e  a p p l i c a t i o n s  used  t o  b u i l d  
" u t  il i z a t  i o n "  of eauipmen t , and 

- -a l lowing  a c c u r a t e  p r e d i c t i o n  o f  c o s t s .  

ESTABLISHING COM CAPABILITY 

When e s t a b l i s h i n g  a COM s e r v i c e  c e n t e r  o r  in-house 
c a p a b i l i t y ,  t h e  f i r s t  d e c i s i o n  which n e e d s  t o  b e  made i s  
s e r v i c e s  t o  be o f f e r e d .  R e s u l t s  o f  a s t u d y  o f  u se r s '  needs  
s h o u l d  b e  weighed a g a i n s t  t h e  c o s t  o f  t h e  s e r v i c e  and e x -  
p e c t e d  long-run  revenues .  F i l m  f o r m a t s  t o  b e  o f f e r e d  s h o u l d  
conform t o  s t a n d a r d s  e s t a b l i s h e d  by t h e  N a t i o n a l  B u r e a u  of 
S t a n d a r d s  ( N B S ) .  

D e c i s i o n s  i n  t h e  f o l l o w i n g  a r e a s  w i l l  a l s o  have t o  b e  
made. 

1. Equipment  s e l e c t i o n  w i l l  depend o n  s e r v i c e s  t o  b e  
o f f e r e d ,  env i ronmen t  o f  t h e  c e n t e r ,  c o s t ,  and  a v a i l a b i l i t y  
of l oca l  main tenance .  

2. P e r s o n n e l  r e u u i r e d  w i l l  be d e p e n d e n t  o n  equipment  
s e l e c t e d  and s e r v i c e s  o f f e r e d .  

I 
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3 .  P r i c i n g  s t r a t e g y  s h o u l d  b e  g e a r e d  t o  a t t r a c t  
cus tomers  and r e c o v e r  c o s t s  o v e r  t h e  l o n g  run .  

4 .  The s e r v i c e  m u s t  b e  p u b l i c i z e d  t o  a t t r a c t  custom- 
e r s  and  overcome i g n o r a n c e  of t h e  t e c h n o l o g y  and r e s i s t a n c e  
t o  change.  

5 .  C l a s s i f i e d  d a t a  requi res  s p e c i a l i z e d  p r o c e d u r e s  
and  a c l a s s i f i e d  s a f e .  A d d i t i o n a l  r e c r u i t i n g  l e a d  time 

c l a s s i f i e d  COM m a t e r i a l  would add s i g n i f i c a n t  document 
c o n t r o l  work t o  cen ter  a d m i n i s t r a t i o n .  However, t h e s e  
c l a s s i f i c a t i o n  m a t t e r s  a r e  n o t  un ioue  t o  COM. 

.is needed t o  g e t  c l e a r a n c e s .  A l s o ,  a l a r g e  volume of 
I - ) -  

6. I n t e r n a l  i n f o r m a t i o n  sys t ems  s h o u l d  b e  a d e q u a t e  t o  
moni tor  o p e r a t i o n ,  e s t a b l i s h  p r i c i n g  p o l i c i e s ,  and i d e n t i f y  
i n e f f i c i e n c i e s .  

7 .  A r c h i v a l - q u a l i t y  f i l m  is  r e q u i r e d  by a number of 
r e g u l a t i o n s  d e a l i n g  w i t h  r e p o r t  r e t e n t i o n .  A r c h i v a l  
r e u u i r e m e n t s  a r e  s p e c i f i e d  i n  FPMF. 101-11.5.  
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CHAPTER 3 --------- 
RESULTS GF THE TEST S E R V I C E  CENTER ___--__________________---_-------  

The  F e d e r a l  Governmen t ,  w i t h  o v e r  7 , 0 0 0  c o m p u t e r s ,  i s  
t h e  l a r g e s t  user o f  a u t o m a t i c  d a t a  p r o c e s s i n g  ( A D P )  e q u i p -  
men t .  Many a r e a s  i n  t h e  U n i t e d  S t a t e s  h a v e  c o n c e n t r a t i o n s  
o f  F e d e r a l  a c t i v i t i e s  w i t h  t h i s  e q u i p m e n t ,  s u g g e s t i n g  
s e r v i c e  c e n t e r s  a s  a way o f  e f f i c i e n t l y  u s i n g  COM. 

I n  1 9 7 2 ,  GAO c o n d u c t e d  a s t u d y  i n  t h e  N o r f o l k  a r e a  t o  
a s s e s s  t h e  p o t e n t i a l  improvement  i n  l o c a l  A D P  o p e r a t i o n s  
t h r o u g h  t h e  u s e  o f  COM. T h i s  s t u d y  r e s u l t e d  i n  a l e t t e r  
r e p o r t  t o  t h e  D i r e c t o r ,  OMB, s u g g e s t i ~ g  a j o i n t  s t u d y  by 
GAO, OMB, G S A ,  and  DOD t o  e s t a b l i s h  a p r o t o t y p e  s e r v i c e  
c e n t e r  i n  N o r f o l k ,  i d e n t i f y  e f f e c t i v e  ways  t o  a p p l y  COM, 
a n d  h i g h l i g h t  t h e  n e e d  f o r  s t a n d a r d s .  T h e  j o i n t  s t u d y  
a p p r o a c h  was  a p p r o v e d  a n d ,  i n  March 1 9 i 3 ,  a j c i n t  CON 

: S t e e r i n q  Commi t t ee  was formed u n d e r  t h e  l e a d e r s h i p  o f  t h e  
D i rec to r  f o r  C a t a  A u t o m a t i o n ,  O f f i c e  o f  t h e  A s s i s t a n t  
S e c r e t a r y  o f  D e f e n s e  ( C o m p t r o l l e r . )  

I t  was d e c i d e d  t h a t  t h e  Navy P r i n t i n g  and  P u b l i s h i n g  
S e r v i c e  C f f i c e  (NPPSC) a t  N c r f o l k  would o p e r a t e  t h e  e x p e r i -  
m e n t a l  s e r v i c e  c e n t e r  f o r  t h e  j c i n t  s t u z y .  O p e r a t i c n  began  
i n  November 1 9 7 3 .  T h i s  c h a p t e r  p r e s e n t s  t h e  r e s u l t s  of  
t h a t  o p e r a t i o n .  

T h e  o p e r a t i o n  cf t h e  COM c e n t e r  r e s u l t e d  i n  p r o d u c t i o n  
s a v i n g s  t o  t h e  Government ;  t h u s :  

P r  oduc  t i o n  c o s t  s av i ngs  by $ 5 6 , 1 7 0  

2 , 056  
c e n t e r  u s e r s  

L o c a l  l o s s  a t  s e r v i c e  c e n t e r  - - - - - - - 

$ 5 4 , 1 1 2  P r o d u c t i o n  s a v i n g s  t o  -_---- 
Gc ve r nme n t 

T h e s e  s a v i n g s  were r e a l i z e d  by t h e  Government  e v e n  t h o u g h  t h e  
c e n t e r  d i d  n o t  d e v e l c p  a l l  i t s  p o t e n t i a l  u se r s .  ( T h e  "loss 
a t  s e r v i c e  c e n t e r "  i s  a f a i l u r e  t o  r e c o v e r  o p e r a t i n g  c o s t s . )  
T h e  d e t a i l s  o f  t h e  p r o d u c t i o n  c o s t  s a v i n g s  r e a l i z e d  by i n d i -  
v i d u a l  users  d u r i n g  t h e  e x p e r i m e n t  a r e  s h o w n  below. (Some 
were i n  o p e r a t i o n  l e s s  t h a n  o n e  y e a r . )  
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F l e e t  Combat C i r e c t i o n a l  Systems S u q o r t  

N o r f o l k  Naval Supp ly  C e n t e r  (NSC) 5 , 3 7 2  
T a c t i c a l  A i r  Command, Langley  A i r  

P e r s o n n e l  Account ing  Machine 

Navy F e g i o n a l  F inance  C e n t e r ,  N o r f o l k  

A c t i v i t y ,  Lam N e c k  (FCCSSA) $ 2 7 , 1 2 1  
Nor fo lk  Naval S h i p y a r b  ( N n l S Y  1 2 2 , 6 2 1  

F o r c e  Base ( T A C )  1 , 6 1 3  

I n s t a l l a t i o n ,  A t l a n t i c  (PAFILANT) ( 7 5 7 )  

( N R F C )  - a/ - - - - - - - - - - 

The above f i g u r e s  m u s t  be o f f s e t  by t h e  one-t ime c o s t  t o  
t h e  u se r s  o f  m i c r o f i c h e  r e a d e r s .  The c o s t s  o f  r e a d e r s  
s p e c i f i c a l l y  c h a r g e a b l e  t o  CON a p p l i c a t i o n s  c o u l d  n o t  be  
i d e n t i f i e d  f o r  a l l  u s e r s  b e c a u s e  some a p p l i e d  r e a d e r s  w h i c h  
were a l r e a d y  i n s t a l l e d  f o r  o t h e r  p u r p c s e s  t.0 t h e i r  COY 
a p p l i c a t i o n s .  

However, a s  a n  example ,  t h e  Naval Supply  C e n t e r  ( E X )  
bought  t h e  f o l l o w i n g  eouiprnent ,  t h r o u g h  G S A ,  s p e c i f i c a l ’ l y  
f o r  i t s  COM a p p l i c a t i o n s :  

11 M I N I C A T  r e a d e r s  @ 1 2 4 . 0 0  = $1,364.00 
3 IBN r e a d e r - p r i n t e r s  @ 9 1 0 . 0 0  = ----__-_- 2,73G.00 

T o t a l  c o s t  of WSC 
COM-specific r e a d e r s  = $4,094.0~ 

T h u s ,  t h e  NSC s a v i n g s  d u r i n g  t h e  e x p e r i m e n t  would be 
$ 1 , 2 7 8  (5,372 minus 4 , 0 9 4 ) .  However, t h e  p r o d u c t i o n  s a v i n g s  
w i l l  c o n t i n u e ,  w h i l e  t h e  p u r c h a s e  o f  t h o s e  r e a d e r s  w i l l  
n o t  ( s e e  below 1. 

- a/ No s a v i n g s  a r e  shown f o r  NRFC because  i t  c o n v e r t e d  from 
p a p e r  t o  m i c r o f i l m  s e v e r a l  y e a r s  ago u s i n g  a n o t h e r  
s e r v i c e  c e n t e r .  

9 



The p r c j e c t e d  a n n u a l  p r o d u c t i o n  c o s t  s a v i n g s  t o  t h e  
u s e r s  from t h e i r  p r e s e n t  COM a p p l i c a t i o n s  s r e  sLown below: 

FCDSSA $29,567 
NNSY 27,386 
NSC 3 , 561 

2 , 7 6 5  TAC ------- 
T o t a l  a n n u a l  s a v i n g s  $ 6 3 , 3 2 3  

A l l  four users i n d i c a t e c i  t h a t  t h o s e  C3t1  a p p l i c a t i o n s  would 
c o n t i n u e  f o r  a t  l e a s t  o n e  more y e a r .  

Not a s  many a c t i v i t i e s  became c u s t o m e r s  o f  t h e  CCI.1 
c e n t e r  a s  a n t i c i p a t e d  b a s e d  on a r e a  p o t e n t i a l .  The Norfo lk  
a r e a  h a s  2 6  F e d e r a l  a c t i v i t i e s  u s i n g  computer eguipnent - -23  
m i l i t a r y  and 3 c i v i l i a n .  Dur ing  t h e  t e s t  o n l y  6 became 
cus tomers  o f  t h e  Cor1 c e n t e r ,  some o n l y  t c  a l i m i t e d  e x t e n t .  
I n  a d d i t i o n ,  t h e  P h i l a d e l p h i a  &Java1 S h i p y a r d  had a r e F o r t  
c o n v e r t e d  e a c h  month and a sample  r e p o r t  was c o n v e r t e d  
f o r  t h e  Corps  o f  E n g i n e e r s .  Reasons  g i v e n  f o r  a c t i v i t i e s '  
n o t  becoming cus tomers  i n c l u d e d  c e n t e r  p r i c e s ,  need  t o  
r e w r i t e  p r i n t  t a p e s  f o r  t h e  CON r e c o r d e r ,  no  i n t e n s i v e  
p u b l i c i t y ,  and a c t i v i t i e s '  i n t e r n a l  problems s u c h  a s  
l a c k  of m i c r c f i s h e  r e s d s r s .  

' 

CUSTOMER BENEFITS ----------------- 
Each of t h e  c e n t e r ' s  c u s t o m e r s  r e a l i z e 6  p r o d u c t i c n  c o s t  

s a v i n g s  and/or  improvement i n  o p e r a t i o n s  by c o n v e r t i n g  t o  
COM. T h e  a p p l i c a t i o n s  c o n v e r t e d  v a r i e d  i n  c o n t e n t  and i n  
l e n g t h ,  r a n g i n g  from 3 4  t o  7 0 , 0 0 0  p a g e s .  The n a t u r e  o f  t h e  
appl  i c a t i o n s  i n c l u d e d  a c c o u n t i n g ,  i n v e n t o r y  , p e r s o n n e l  , 
t a c t i c a l ,  and p r o d u c t i o n  r e p o r t s .  

T h e  e x t e n t  t o  w h i c h  e a c h  a c t i v i t y  h a s  c o n v e r t e d  computer 
o u t p u t  t o  m i c r o f i l m  i s  d e s c r i b e d  below. 
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Approximate 
Number o f  r e p o r t s  n umbe r 

of  -------------- c o n v e r t e d  ------______________-------- 
Pages F i c h e  ------- A c t i v i t y  ---- D a i l y  Weekly ---e- ------ Monthly -- -- ----- 

NSC 1 270 2 
1 200 1 

1 16,373 65 

NNSY 1 520 2 
9 16,364 66 

10 16,373 66 

FCDSSA 1 ( a s  needed b a s i s )  19 , 9 1 9  99 
monthly  monthly 

T A  C 

N R F C  

0 
0 

1 ( q u a r t e r l y )  
3 18 , 000 

172 
69 

4 

0 
0 

2 32,714 ( a )  

PAM1 LANT 0 
4 9,477 62 

8 164,910 637 

( a ) T h e s e  two r e p o r t s  a r e  produced on r o l l  f i l m .  I f  t h e y  a r e  
c o n v e r t e d  t o  m i c r o f i c h e ,  a minimum of 122 f i c h e  w i l l  be 
r e a u i r e d .  

A l l  a c t i v i t i e s  u s i n g  COM i n s t e a d  of  p a p e r  r e a l i z e d  
o p e r a t i n g  e f f i c i e n c i e s ,  p r i m a r i l y  f rom reduced  r e t r i e v a l  
t ime, i n c r e a s e d  working s p a c e ,  and i n c r e a s e d  number of c o p i e s  
d i s t r i b u t e d .  A t  a l l  o f  t h e  a c t i v i t i e s  some use r s  f e l t  t h e  
c o n v e r s i o n  had improved t h e  r e t r i e v a l  p r o c e s s  f o r  them and 
some d i d  n o t .  Q u i c k e r  r e t r i e v a l  r e s u l t e d  i n  r e d u c t i o n s  i n  
work back logs  and f a s t e r  r e s p o n s e  t o  i n q u i r i e s .  B e f o r e  
c o n v e r t i n g  one o f  i t s  r e p o r t s  t o  COM, PAMILANT had f i v e  
c l e r k s  manual ly  u p d a t e  and compi l e  weekly s t a t i s t i c s  from 
t h e  r e p o r t .  W i t h  m i c r o f i c h e ,  t h e  r e p o r t  and r e l a t e d  s t a t i s -  
t i c s  a r e  produced  weekly ,  and f i v e  c l e r k s  have been  
e l i m i n a t e d  a t  a n n u a l  s a v i n g s  o f  a b o u t  $ 4 3 , 0 0 0 .  A l s o ,  
u s e r s  o f  t h e  r e p o r t  e s t i m a t e  t h a t  t h e  r e t r i e v a l  o f  d a t a  
f rom f i l m  is  4 o r  5 t imes f a s t e r  t h a n  from p a p e r .  
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A pronounced  o p e r a t i o n a l  improvement r e s u l t i n g  from 
t h e  c o n v e r s i o n  t o  COM is  t h e  r e d u c t i o n  i n  t h e  s t o r a g e  s p a c e  
r e q u i r e d .  A n  a n a l y s i s  o f  COM c o n v e r s i o n s  a t  f o u r  a c t i v i t i e s  
i n d i c a t e d  s p a c e  s a v i n g s  i n  excess o f  9 9  p e r c e n t .  For  example,  
o n e  a c t i v i t y  produced  a 16,400-page monthly r e p o r t  which 
r e q u i r e d  a b o u t  1 0 5  c u b i c  f e e t  t o  s t o r e  f o r  one  y e a r .  When 
c o n v e r t e d  t o  COM, t h e  r e p o r t  was produced  on  6 1  f i c h e  r e u u i r i n g  
o n l y  .545 c u b i c  f e e t  e a c h  y e a r .  T h e  p i c t u r e  on page  1 3  compares 
one  m o n t h ' s  p a p e r  r e p o r t  t o  i t s  m i c r o f i c h e  e q u i v a l e n t .  

T h i s  r educed  volume a l l o w s  more room f o r  p a s t  r e p o r t s  
o r  work ing  a r e a .  M a i n t a i n i n g  a d d i t i o n a l  p a s t  r e p o r t s  i n  
t h e  immediate  working a r e a  improves o p e r a t i o n s  by p r o v i d i n g  
quicker  and  e a s i e r  a c c e s s  t o  n i s t o r i c a l  i n f o r m a t i o n  when 
needed .  When s t o r a g e  s p a c e  s a v i n g s  a r e  l a r g e  enough,  r e p o r t  
u s e r s  may have room f o r  a d d i t i o n a l  c o n f e r e n c e  f a c i l i t i e s ,  
a d d i t i o n a l  equ ipmen t ,  o r  t h e  s p a c e  c a n  be made a v a i l a b l e  
f o r  o t h e r  p u r p o s e s .  

Another  improvement i n  o p e r a t i o n s  c a n  b e  i n c r e a s e s  i n  
r e p o r t  d i s t r i b u t i o n .  Al though a n  i n c r e a s e  i n  r e p o r t  d i s -  
t r i b u t i o n  d o e s  n o t  r e s u l t  i n  d i r e c t  s a v i n g s ,  a d d i t i o n a l  
c o p i e s  c a n  be  made a v a i l a b l e  t o  employees who need b e t t e r  
a c c e s s  t o  t h e  d a t a .  For  example,  t h e  Program Run Log a t  
NSC,  when produced on p a p e r ,  was i n f r e a u e n t l y  used by t h e  
programing d e p a r t m e n t  because  t h e  o n l y  copy a v a i l a b l e  was 
l o c a t e d  o u t s i d e  o f  t h e  d e p a r t m e n t .  P rogramers  r e s e a r c h e d  
o t h e r  sources  and  used  t h e  Run Log o n l y  a s  a l a s t  r e s o r t .  
D i s t r i b u t i o n  was i n c r e a s e d  t o  i n c l u d e  t h e  programing de-  
p a r t m e n t  when t h e  r e p o r t  was c o n v e r t e d  t o  COM. The Program 
Run Log i s  now more c o n v e n i e n t  and s a v e s  programer  time. 

P r o d u c t i o n  c o s t  s a v i n g s  

All of t h e  c e n t e r ' s  c u s t o m e r s  have c o n v e r t e d  some 
r e p o r t s  w h i c h  r e s u l t e d  i n  p r o d u c t i o n  c o s t  s a v i n g s .  For  
some r e p o r t s ,  s a v i n g s  have been  o v e r  5 0  p e r c e n t .  Fo r  many 
a c t i v i t i e s ,  t h e  most s i g n i f i c a n t  s a v i n g s  have  been r e d u c t i o n s  
i n  p a p e r  c o s t .  F o r  example,  when one  a c t i v i t y  c o n v e r t e d  
a 2',700-page weekly r e p o r t  t o  COM, t h e  pape r  c o s t  avo ided  
was $7 ,270  a n n u a l l y .  

------------------_-- - 

R e d u c t i o n s  i n  l a b o r  and equipment  usage  a l s o  produced  
s u b s t a n t i a l  s a v i n g s .  One a c t i v i t y  produced  a 16,000-page 
r e p o r t  on  two-par t  p a p e r  which r e q u i r e d  a b o u t  2 1  h o u r s  t o  
d e c o l l a t e ,  b i n d ,  and  d i s t r i b u t e  a t  a l a b o r  c o s t  of $72.24 p e r  
r u n .  On m i c r o f i c h e  t h e  r e p o r t  requi res  o n l y  20  m i n u t e s  t o  
r e v i e w  f o r  c o m p l e t e n e s s  and  d i s t r i b u t e  a t  a c o s t  o f  $2.81. 
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R e d u c t i o n s  i n  computer  t ime  t o  p roduce  t h e  r e p o r t  on 
COM a l s o  c o n t r i b u t e d  t o  s a v i n g s .  For  example ,  o n e  a c t i v i t y  
p r i n t e d  a 1 , 4 5 0  page r e p o r t  twice t o  g e t  11 c o p i e s .  A f t e r  
c o n v e r s i o n ,  computer  time was r educed  by 8 6  p e r c e n t .  Re- 
f o r m a t i n g  t h e  p r i n t  t a p e  t o  COM r e q u i r e s  a b o u t  1 5  m i n u t e s  
o f  d a t a  p r o c e s s i n g  time and i s  va lued  a t  $ 6 . 6 0  p e r  r u n .  

Whe the r  a p a p e r  r e p o r t  w i l l  be c h e a p e r  t o  p roduce  on 
m i c r o f i l m  depends  on  t h e  l e n g t h  o f  t h e  r e p o r t  and t h e  number 
o f  c o p i e s  r e q u i r e d ,  T h e  c o s t  o f  p a p e r ,  l a b o r ,  and equipment  
w i l l  v a r y  among a c t i v i t i e s ,  t h e r e f o r e ,  t h e  m i n i m u m  r e p o r t  
l e n g t h  and  number o f  c o p i e s  w h i c h  w i l l  r e s u l t  i n  a s a v i n g s  
w i l l  also v a r y .  For  i n s t a n c e ,  when NSC c o n v e r t e d  a 270-page 
r e p o r t  on  2 - p a r t  p a p e r  t o  COM t h e y  r e a l i z e d  s a v i n g s  of  $325 
a n n u a l l y .  On t h e  o t h e r  hand when NNSY c o n v e r t e d  a 461-page 
r e p o r t  on 2 - p a r t  p a p e r  t o  COM, t h e  c o s t  was g r e a t e r  t h a n  t h a t  
o f  p a p e r  ( a b o u t  $380 more a n n u a l l y ) .  T h e  g r e a t e r  p r o d u c t i o n  
c o s t ,  however,  was o f f s e t  by i n c r e a s e d  o p e r a t i n g  e f f i c i e n c i e s .  

T h e  p r o d u c t i c n  c o s t  s a v i n g s  a c c r u i n g  t o  COM c e n t e r  cus- 
t o m e r s  d u r i n g  t h e  t e s t  p e r i o d  i s  shown i n  t h e  f o l l o w i n g  t a b l e .  

Gvera' l l  
p r o d u c t i o n  

Number o f  months s a v i n g s  of  

---------- c o s t  s av i n 9  - s ----- over  pape r  - -- 
1 o f  CON T o t a l  p r o d u c t i o n  m i c r o f i l m  

------- A c t  i v  i t y E--- r o d u c t  -- - - i o n  - - 
NSC 1 8  
NNSY 1 0  
TAC Langley  7 
FCDSSA 11 

PAMI LANT 1 2  
2 

$ 5 ,372  
2 2  , 8 2 1  

1 , 6 1 3  
2 7  , 1 2 1  

( 7 5 7 )  

2 7  p e r  cent 
4 1  
43 
67 

3 

--------------- 
1 

The NRFC i s  n o t  i n c l u d e d  i n  t h i s  a n a l y s i s  because  i t  con- - v e r t e d  t o  COM s e v e r a l  y e a r s  b e f o r e  e s t a b l i s h m e n t  o f  t h e  NPPSO 
center ,  

2 
The t o t a l  p r o d u c t i o n  c o s t  s a v i n g s  f o r  PAMILANT is  n o t  

shown i n  t h e  s c h e d u l e  because  of  PAMILANT's move t o  N e w  
O r l e a n s  d u r i n g  l a t e  1974.  The f i g u r e  r e p r e s e n t s  t h e  con- 
v e r s i o n  o f  P A M I L A N T ' s  l a r g e s t  r e p o r t .  They i n c u r r e d  a l o s s  
b e c a u s e  i n  a d d i t i o n  t o  f i c h e  t h e y  produced  one  copy o f  
t h e  r e p o r t  on  p a p e r ;  even  s o  t h e  o p e r a t i o n a l  s a v i n g s  ment ioned  
on page  1 2  o f f s e t  t h e  p r o d u c t i o n  loss shown. 

I 
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; i n c e  t h e  c o s t  f o r  d u p l i c a t e  f i c h e  i s  r e l a t i v e l y  l o w ,  
a c t i v i t i e s  r e a l i z e d  p r o d u c t i o n  cc s t  s a v i n g s  f rcn ;  many r e p o r t s  
e v e n  thouuh t h e i r  d i s t r i b u t i o n  was i n c r e a s e a  a t  t h e  s a n e  t i n e  
a s  t h e i r  c o n v e r s i o n  t o  CGM. For example ,  t h e  LiiSY i n c r e s s e z  
t h e  d i s t r i b u t i o n  o f  1 7  of t h e  2 5  r e p o r t s  c o n v e r t e d ,  w i t h  

- - .  t h e  i n c r e a s e s  r a n g i n q  t o  a maximum of 8 G O  p e r c e n t .  P lc recver ,  
. t h e  c o s t  o f  d i s t r i b u t i o n  was d e c r e a s e d  s i g n i f i c a n t l y  a t  I a c t i v i t i e s  m a i l i n g  r e p o r t s  t o  o t h e r  l o c a t i o n s .  

s E RV I c E c E ~ J T E  F v E RS u s I tic I v I D CA L- -------------_------------------ 
USER CCM GPEEA'TIGNS ------------------- 

The a v e r a g e  t o t a l  month ly  c o s t  t o  o p e r a t e  t h e  c e n t e r  
was a b o u t  $ 4 , 5 3 0 .  Of t h i s  S U R ,  t h e  f i x e d  ( e u u i p m e n t )  c c s t s  
a l o n e  e x c e e d e e  $ 2 , 4 0 0 .  I f  t h e  f i v e  l o c a l  m i c r o f i c h e  c u s t o -  
mers  had  a c a u i r e d  s i m i l a r  equ ipmen t ,  i t  would have  c o s t  t h e  
Government o v e r  $ 1 2 , 0 0 0  p e r  month ( 5  x $ 2 , 4 0 0 ) .  F i v e  sepa -  
r a t e  COM u n i t s  would a l s o  have  m u l t i p l i e d  t h e  d i r e c t  l a b o r  
p o r t i o n  of t h e  v a r i a b l e  c o s t s .  T h e  s a v i n g s  t o  t h e  Govern- 
ment f rom p r o d u c i n g  t h e  f i v e  u s e r s '  CON work a t  a s e r v i c e  
c e n t e r  a r e  o b v i o u s .  (Eauipment  s a v i n g s  a l o n e  were a b o u t  
$ 1 1 5 , 2 0 0  p e r  y e a r . )  

T h i s  a d d i t i o n a l  c o s t  i s  g r o s s l y  u n d e r s t a t e d  when one 
c o n s i d e r s  t h e  s e p a r a t e  s t u d i e s  e a c h  a c t i v i t y  would have  
u n d e r t a k e n  t o  s e l e c t  i t s  equipment ,  t h e  l o s t  time from 
o p e r a t i o n a l  s t a r t u p ,  and t h e  l e a r n i n g  c u r v e  o f  e n p l o y e e s  
o p e r a t i n g  t h e  u n i t s .  Us ing  t h e  most o p t i m i s t i c  f i g u r e s ,  
t h e  u t i l i z a t i o n  of  t h e  COM equipment  a t  e a c h  s i t e  would 
have  been  o n l y  0 . 1  p e r c e n t  t o  1 0  p e r c e n t  of  one  s h i f t .  

I t  i s  d o u b t f u l  t h a t  t h e  c e n t e r  cust 'omers  c o u l d  have 
c o s t  j u s t i f i e d  in-house  equipment  w i t h  t h e i r  p r e s e n t  COM 
volumes ,  w h i c h  means t h e y  would have  had t o  f o r e g o  t h e  
s a v i n g s  t h a t  r e s u l t e d  from t h e i r  u s e  of  COM i f  t h e y  had 
a t t e m p t e d  t o  produce  t h e i r  own CC1.S. 

T h e  c a p a c i t y  o f  t h e  CON equipment  a t  t h e  c e n t e r  was 
2 7  o r i g i n a l  m i c r o f i c h e  p e r  hour  and 5 0 0  d u p l i c a t e s  p e r  
hour .  T h e  h i g h e s t  p e r c e n t a g e  u t i l i z a t i o n  f o r  any month was 
5 4  u e r c e n t  o f  one  s h i f t  on  t h e  recorc le r  ( o r i g i n a l s )  and 
2 8  p e r c e n t  o f  one  s h i f t  on  t h e  d u p l i c a t o r .  T h e  t a b l e  below 
shows t h e  volume of p r o d u c t i o n  by month. 
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Year 

1 9 7 3  

---- 

1 9 7 4  

i 9 7 5  

November 
Decem be r 

J a n u a r y  
Fe bru a ry  
March 
A p r i l  
Nay 
J u n e  
J u l y  
A u g u s t  
September  
Gc tobe r  
November 
December 

J a n u a r y  
Februa ry  
March 
A p r i l  
May 
J u n e  

9 7  
9 1  

2 1 3  
365 

6 5 1  
5 2 0  
6 7 1  
8 3 1  

1 , 2 6 7  
1 , 6 2 2  
1 , 7 8 0  
1 , 5 5 1  
1,504 

527 

63C 
7 3 5  
6 9 6  
5 8 0  
6 9 2  
7 4 3  

1 8 4  
1 -/ a 

1 , 4 2 2  
1 , 7 b Z  
S,256 

1 6 , 6 3 3  
1 8  ,gb5 

9 , 455 
1 2 , 6 1 4  
1 6 , 4 4 7  
22  , 0 3 7  
2 2 , i b C  
1 9 , 9 3 7  
1 7 , 0 4 8  

3,697 
4 , 8 9 3  

5 , 2 5 3  
5 , 7 9 6  
5 , 5 0 1  

5 , 9 9 1  

- a/These f i g u r e s  e x c l u d e  t e s t  t a p e s ,  bad r u n s ,  and s c r a p .  

Some p o t e n t i a l  c u s t o m e r s  d i d  n c t  u se  t h e  c e c t e r  because  
i t s  p r i c e s  were h i g h e r  t h a n  t h o s e  cha rged  by l o c a l  commercial  
c e n t e r s .  From November 1 9 7 3  u n t i l  t h e  midd le  of 1 9 7 4 ,  t h e  
c e n t e r ' s  p r i c e s  were $ 5 . 0 0  p e r  o r i g i n a l  f i c h e  and $ .15  p e r  
d u p l i c a t e .  On J u n e  1, 1 9 7 4 ,  d u p l i c a t e s  were r educed  t o  
$ . 0 7 5 ,  and on J s l y  1, 1974, o r i g i n c l s  v e r e  r educed  t o  $ 4 . 0 0 .  
w i t h  t h e s e  p r i c e  changes ,  a " p r o f i t "  on  t h e  o r i g i n a l s  had t o  
s u b s i d i z e  a "loss" on t h e  d u p l i c a t e s .  

Cus tomers  were  s t i l l  n o t  a t t r a c t e d .  T h e  S t e e r i n g  
Committee urged  t h a t  t h e  c e n t e r  lower  i t s  p r i c e s  t o  a more 
c o m p e t i t i v e  l e v e l ,  and  NPPS r educed  i t s  p r i c e s  on Lay 1, 
1 9 7 5 ,  t o  $ 2 . 5 0  p e r  o r i g i n a l  and $ . l o  p e r  d u p l i c a t e .  

T h e  f o l l o w i n g  break-even  c h a r t s  show t h e  e f f e c t  of  I p r i c i n g  c o m b i n a t i o n s  upcn break-even  volume. 
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?!-I€ f c l l o w i n a  t c c l e  chcws t k e  p r c f i t  c r  l c s ~  f c r  each 
v o r t h  of  o o e r s t i o n .  

F o n t h l y  p r c f i t  Cumula t ive  p r c f i t  
( l o s s )  ( l o s s )  ---- -___ Elcr. t h ----- Year ---- 

. - .  1973 Povember - 
Z e c en1 bo r < (  2,594) $ ( ; , 5 3 4 )  I 

1 9 7 4  J a n u a r y  
Fe bru a ry 
March 
A p r i l  
ibla y 
J u n e  
J u l y  
August  
September  
Oc tobe r  
Novembe r 
G e  cembe r 

( 8 6 4 )  
( 6 3 6 )  

5 6 1  
1,563 
1,679 
1,725 

(2,127) 
1,629 

46 
663 
6 9 0  

3,1G5 

197 5 

3 , 4 5 b )  
( 4  , U 3 4 )  
(3,513) 
(1,93G) 
( 2 5 1 )  
1,474 
(653) 
576 

1 , 022 
1 , 6 6 5  
2,375 
5,480 

5,lb6 
3,869 
2,327 
1,362 

(55) 
(2,6561 

- a/The c e n t e r  l o s t  PAMILANT, i t s  l a r g e s t  c u s t o m e r ,  due t o  
PAFIILAMT's move t o  N e w  O r l e a n s  d u r i n g  t h i s  month. 

O the r  p o t e n t i a l  c u s t o z e r s  d i d  n o t  u s e  t h e  c e n t e r  f o r  
v a r i e d  r e a s o n s .  A t  l e a s t  cne p o t e n t i a l  cus tomer  would n o t  
use t h e  c e n t e r  because  i t  had no  minicomputer .  I f  t h e  
COM c e n t e r  h a s  a min icompute r ,  no a d d i t i o n a l  programing 
i s  n e c e s s a r y  by i t s  c u s t o m e r s .  A COK u n i t  w i t h  a mini -  
c o n p u t e r  w i l l  a c c e p t  8 p r i n t  t a p e  and d o  t h e  n e c s s s a r y  
r e f o r m a t t i n g  t o  c r e a t e  f i c h e  o r  r o l l  f i l m .  K i t h c u t  a 
min icomputer  t h e  p r i n t  t a p e  m u s t  be  r e w r i t t e n  t c  a CON 
t a p e  u s i n g  a u t i l i t y  program. ( U s e r s '  e x p e r i e n c e s  w i t h  
u t i l i t y  programs f o r  c o n v e r t i n g  p r i n t  t a p e s  a r e  d i s c u s s e d  
i n  c h a p t e r  4 . )  Gne a c t i v i t y  wes n o t  w i l l i n g  t o  i n v e s t  
t h e  time t o  p r e p a r e  a u t i l i t y  program a f t e r  i t  l e a r n e d  
i t  c o u l d  u s e  a n o t h e r  c e n t e r  which had a min icompute r .  I- 
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A n o t h e r  r e a s o n  f o r  t h e  low vc lume i s  t h e  l a c k  of 
i n t e n s i v e  p u b l i c i t y  o f  t h e  CGM c e n t e r  a n d  i t s  s e r v i c e s .  Corn- 
p a r e ,  f o r  e x a n p l e ,  t h e  rescurces  d e d i c a t e d  t c  s u c h  by WPSO 
a n d  t h o s e  by a c o m m e r c i a l  s e r v i c e  b u r e a u  i n  ?Jew York. T h r e e  
of  NPPSO's m a n a g e r s  w i t h  n o  A G P  e x p e r t i s e  s p e c t  a t o t 2 1  of  
a b o u t  1 0  days  a month " b o o s t i n g "  CGV. The c o m m e r c i e l  b u r e a u  
had  f i v e  f u l l - t i m e  s t a f f  d e v o t e d  t c  d i s c u s s i n g  a p p l i c a t i o n s  
w i t h  p o t e n t i a l  c u s t o m e r s  a n d  h e l p i n g  then;  r e c o g n i z e  o p p o r t u n i -  I t i e s  a n d  s o l v e  p r o b l e m s .  

M i s c e l l a n e o u s  s i t e s '  i n t e r n a l  problems, u n r e l s t e c i  t c  
NPPSG p o l i c i e s ,  also p r e v e n t e d  COP! e x p l o i t a t i o n .  These 
i n d i v i d u a l  problems i n c l u d e d  c o n v e r s i o n  t c  a new cc rnpu te r  
s y s t e m ,  p r o b l e m s  g e t t i n g  m i c r o f i c h e  r e a d e r s ,  a n d  a t ape  
c ompa t i b i 1 i t y  pr  ob1  ern. 

2G 



From a Govermen t -wide  p o i n t  of v i ew,  t h e  most  e f f i c i e n t  
and economica l  way f o r  a n  zgency  t o  o b t a i r ,  CON s e r v i c e s  i s  t c  
use COW ecruipment a l r e a d y  ownez by t h e  Government. Pihere s u c h  

. eauipment  i s  n o t  a v a i l a b l e ,  CGM s e r v i c e s  c a n  be o b t a i n e d  by I . . -  - - the  agency s h a r i n g  a m t h e r  a g e n c y ' s  c s p a b i l i t y ,  

--GSA e s t a b l i s h i n g  a COM s e r v i c e  c e n t e r ,  

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

- - the  agency c o n t r a c t i n g  f o r  i t s  own neeas , c r  

- - the  agency o b t a i n i n g  i t s  cwn in-house  CGM c a p a b i l i t y .  

Each of t h e s e  a l t e r n a t i v e s  may be a p p l i c a b l e  ana  be  t h e  most 
b e n e f i c i a l  t o  t h e  Government depend ing  on t h e  c i r c u m s t a n c e s  
and  l o c a t i o n  o f  t h e  agency .  The d e c i s i o n  s h o u l d  be made 
a f t e r  c o n s i d e r i n g  s e v e r a l  f a c t o r s ,  i n c l u d i n g  

--volume of  o u t p u t ,  

--use made o f  t h e  o u t p u t ,  

- -d i s t r i bu t i o n ,  

- - the  s i z e  o f  t h e  F e d e r a l  community i n  t h e  a r e a ,  

- - the  a v a i l a b i l i t y  o f  commercial  COH s e r v i c e s ,  

- - tu rnaround time r e q u i r e m e n t s ,  

- - n a t u r e  of t h e  o u t p u t  ( i  .e .  , a lpha -numer i c ,  g r a p h i c ,  
o r  b o t h ) ,  and 

--secur i t y  r eou i remen t s . 
FACTORS I N F L U E N C I N G  AN AGEKCY 'S  
DECISION TG USE COM 
------------------------------- 

I ------------------- 
Large  volume r e p o r t s  on m u l t i p l e - p a r t  p a p e r  r e q u i r i n g  

no  a n n o t a t i o n s  a r e  g e n e r a l l y  t h e  b e s t  c a n d i a a t e s  f o r  conve r -  
s i o n  t o  Cob?. De te rmin ing  which r e p o r t s  s h o u l d  be  c o n v e r t e d  
t o  COM r e q u i r e s  a c o s t  compar ison  o f  p r o d u c i n g  t h e  r e p o r t  
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o n  p a p e r  v e r s u s  f i l R  z s  well a s  i n t e r v i e w i n ?  u se r s  o f  t h e  
r e p o r t s ,  t o  d e t e r m i n e  what  i s  d c n e  w i t h  t h e  r e p c r t ,  w h e t h e r  
i t  i s  f e a s i b l e  f o r  c o n v e r s i o n ,  a n d  w h e t h e r  p r o d u c t i v i t y  

f o r m a t i n a  t h e  r e p o r t .  
- s a v i n g s  c a n  r e s u l t  f rom use  o f  f i l m  a n d / c r  re-  

I n  a d d i t i o n  t o  a n a l y s e s  o f  s p e c i f i c  r e p o r t s ’  a F 2 1 i c a -  
h i l i t y  t o  COM, t h e r e  a r e  s e v e r a l  f a c t o r s  wh ich  may c a u s e  con-  
c e r n  i n  a n  a g e n c y  c o n s i d e r i n g  c o n v e r s i o n ,  s u c k  a s  r e a d e r s ,  
time t c  r e f o r m a t  p r i n t  t a p e s ,  t u r n a r c u n 2  time a t  s e r v i c e  ten- 
t e r s ,  a n d  user a c c e p t a n c e .  S c n e  e x p e r i e n c e s  of c e n t e r  cus- 
t o m e r s  i n  t h e s e  a r e a s  may b e  u s e f u l  t o  a c t i v i t i e s  c o n s i d e r i n n  
c a n v e  r s i a n .  

F e a d e r s  ------- 
S i n c e  v i e w i n g  d e v i c e s  a r e  n e c e s s a r y  i n  a n y  CCb! s y s t e m ,  

a n  a d e q u a t e  number o f  good q u a l i t y  r e a d e r s  m u s t  b e  o b t a i n e d .  
Kany t y p e s  o f  r e a d e r s  a r e  a v a i l a b l e  f rom t h e  D e f e n s e  SuFI;ly 
Agency and  G S A .  The  N a t i o n a l  P I i c r c f i l m  A s s o c i a t i o n  (KiG’4) 
p u b l i s h e s  a b o o k l e t  “How t o  Se l ec t  a M i c r o f i l m  f ieader - -or  
R e a d e r - P r i n t e r ”  which  o u t l i n e s  c o n s i d e r a t i o n s  n e c e s s a r y  i n  
s e l e c t i n g  r e a d e r s .  The  p r i c e  o f  a r e a d e r  r a n g e s  frcm 
$ 3 2  t o  $4325. 

Use made o f  r e p o r t s  s h o u l d  b e  c a r e f u l l y  s t u d i e d  t o  de-  
t e r m i n e  t h e  number ,  t y p e ,  a n d  a c c e s s i b i l i t y  r e q u i r e m e n t s  f a r  
r e a d e r s .  The  E m b e r  a n d  t y p e  02 r e 6 d e r s  i i eeded  f o r  s p e c i f i c  
a p p l i c a t i o n s  w i l l  v a r y  c o n s i d e r a b l y .  N o r m a l l y ,  t h e  g r e a t  
m a j o r i t y  o f  r e a d e r s  w i l l  b e  l o w - c o s t  r e a d - o n l y  r e a d e r s .  
R e a d e r  p r i n t e r s ,  wh ich  a l l o w  a h a r d  c o p y  t o  b e  made i n s t a n t l y  
f rom t h e  m i c r o f i c h e  b e i n g  r e a d ,  s h o u l d  b e  t i g h t l y  c c n t r o l l e d  
by management .  A s u g g e s t e d  i n i t i a l  d i s t r i b u t i o n  o f  r e a d e r -  
p r i n t e r s  would  b e  o n e  e q u i v a l e n t  t o  t h e  d i s t r i b u t i o n  of  
s e l f - s e r v i c e  c o p y i n g  m a c h i n e s .  F o r  e x a m p l e ,  u s e r s  o f  a 
1 5 , 0 0 0 - p a g e  r e p o r t  a t  1 a c t i v i t y  r e q u i r e d  o n l y  1 r e a d e r  and  
1 r e a d e r - p r i n t e r .  A t  a n o t h e r  a c t i v i t y ,  u se r s  of a 270-page 
r e p o r t  n e e d e d  3 r e a d e r s .  

F u n d i n g  r e a d e r s  i s  a o n e - t i m e  e x p e n s e  wh ich  some 
z c t i v i t i e s  may c o n s i d e r  a f o r m i d a b l e  p r o b l e r r .  Eowever ,  a t  
c n e  a c t i v i t y  h a v i n g  d i f f i c u l t y  f u n 5 i n g  r s a d e r s ,  C k C  n o t e d  
t h a t  a n n u a l  s a v i n g s  f r o m  p a p e r  cos t s  were mcre t h a n  s u f f i -  
c i e n t  t o  p u r c h a s e  t h e  n e e d e d  q u a n t i t y  o f  r e a d e r s .  The  2 0  
r e p o r t s  c o n s i d e r e d  f e a s i b l e  f o r  c o n v e r s i o n  would s a v e  t h e  
a g e n c y  a b o u t  $41,340 i n  p a p e r  c a s t s ,  w h e r e a s  t h e  45 r e a d e r s  
n e e d e d  would o n l y  c o s t  $ 5 , 5 8 0 ,  r e s u l t i n g  i n  a n e t  s a v i n g s  
d u r i n g  t h e  y e a r  o f  c o n v e r s i o n  o f  $35 ,76G.  

Time t o  r ewr i t e  p r i n t  tapes 
1 

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

p r i n t  t a p e  a n d  wr i t e  a new t ape  a c c e p t a b l e  t o  t h e  COM u n i t .  
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T h e s e  programs mav be o b t a i n e c  f rc r :  veneers cf rr , icrof i l rc  
e a g i T m e n t  o r  ma): be w r i t t e n  l o c a l l y .  Cnly  inincr mcc'if icz- 
t i o n s  were  made t c  t h e  v e n d o r - s u p p l i e d  s c f t w a r e  use6  %y 
t e s t  c e n t e r  c u s t c m e r s .  Customers  u s i n g  locally w r i t t e n  pro- 
g r a n s  a l s o  e n c o u n t e r e d  n c  s i p n i f i c a n t  s c f t w s r e  problems.  

Cne a c t i v i t y  h e s i t a t e d  t o  becope a t e s t  c e n t e r  cus- 
tomer b e c a u s e  o f  t h e  n e c e s s i t y  t c  r e w r i t e  p r i n t  t a p e s  i n t c  
a form a c c e D t a b l e  t o  t h e  CON u n i t .  l icwever,  none o f  t h e  
c u s t o m e r s  o f  t h e  c e n t e r  h a 6  any s e r i o u s  p r c b l e n s  8cir.q so.  

_ -  T h e  t s b l e  be lcw d e s c r i b e s  e a c h  p r e s e n t  c u s t c m e r ' s  d a t e  I - -  p r o c e s s i n g  d e p a r t p e n t .  

I n s t a l l a t i c n  Major 
Elake(s) and  " s i z e  '' ( pr c- 1 an- 
model( s )  of  grammers guaqe 

I n s t a l l a t i o n  ------------ computer  ---_---- -- employed)  -- --- used - - -- 
N S C  Burroughs  3700  4 0  CGEOL 

CCSCL NRFC IBM 360/30 4 

FCDSSA, Cam AN/UYK-7 - a /  
Neck CDC 8090  

U N I V A C  9300 

T A C ,  L s n q l e y  INE 360/40 
A F B  Honeywell  6000 

Burroughs  3500 

NNSY Honeywell 6060 

PAM1 LANT IBM 360/30 

400 

1 7 5  

1 4  

Unknown 

CnS b/ 
CKS E/ 
COBOL 

COBOL 

COBOL 

- a/Cu s t OF- bu i 1 t c omp u t  e r . 
- b/Custom-bui l t  c o m p i l e r  l anguage  f o r  t a c t i c a l  a p p l i c a t i o n s .  

The time n e c e s s a r y  t o  c o n v e r t  t h e  f i r s t  a p p l i c a t i o n  t o  
COP r anged  from 2-to-4 months,  a l t h o u g h  R G  cus tomer  d i d  s o  
on  a " c r a s h "  b a s i s .  Succee6 ing  a p p l i c a t i o n s  were c c n t 7 e r t e d  
i n  o n l y  1-to-2 weeks because  t h e  f i r s t  a p p l i c a t i o n s  abso rbed  
t h e  l e a r n i n g  o v e r h e a d .  

Turnaround p r o v i d e d  by t h e  c e n t e r  

w i t h  t h e  t u r n a r o u n d  t h a t  t h e  c e n t e r  c o u l d  p r o v i d e .  
were a b a t e d  a f t e r  i n s t a l l a t i o n s  became c u s t o m e r s  of  t h e  
c e n t e r .  

----------- --------- -------____ 
P o t e n t i a l  t e s t  c e n t e r  c u s t o m e r s  were o f t e n  conce rned  

F e a r s  

Only one  cus tomer  was d i s s a t i s f i e d  w i t h  t h e  t u r n a r o u n d  
p r o v i d e d .  However, t h i s  r e s u l t e d  from t h a t  a c t i v i t y ' s  own 
p i c k u p  and  d e l i v e r y  p r o c e d u r e s ,  n o t  from c e n t e r  s h o r t c o m i n g s .  

I 
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Conver t ing  l c n g e r  r e p o r t E  t c  CC)Y nrot iuces  g r e a t e r  
d e c r e a s e s  ir, tu rna round  because  more p r i n t i n g  t i R e  i s  elirni- 
~ e t e d .  K N S Y ,  t h e  c e n t e r ' s  l a r q e s t  customer i n  1 9 7 5 ,  i s  
l o c a t e d  1 3  m i l e s  f r o n  t h e  t e s t  c e r t e r ,  an?  t h e y  u s u e l l y  have 
t h e i r  completed m i c r o f i c h e  r e t u r n e d  by 9:GU 5.m. t h e  s a m e  
day  t h a t  t h e  t a p e s  t r e  s e n t  t c  t h e  COEr c e n t e r  a t  6 : G G  Z.T .  
The o v e r a l l  d e c r e a s e  i n  t u r n a r c u n i  f o r  t h e i r  r e p o r t s  wzs  
2 3  p e r c e n t ;  however,  t h e  tu rna round  f o r  t h e i r  two l a r q e s t  
r e p o r t s  d e c r e a s e d  by 6 0  and 52 p e r c e n t .  These two r e p o r t s  
z r e  p r c v i d e d  t o  t h e  u s e r s  cne  day  e a r l i e r  thar ,  t h e y  were 
when t h e y  were p r i n t e d .  

I 
911 o t h e r  cus tomers  o f  t h e  c e n t e r  were s a t i s f i e d  w i t h  

t h e  tu rna round  t h a t  t h e y  r e c e i v e d .  

User acceDtance 

I n s t a l l a t i o n s  c o n s i d e r i n g  COM sometimes f e a r  t h a t  i t  
w i l l  n o t  be accep ted  by t h e i r  u s e r s .  P o r f o l k  u s e r s  g e n e r a l l y  
a c c e p t e d  m i c r o f i l m ;  however, t h e r e  a r e  f a c t o r s  w h i c h  i n f l u e n c e  
t h e  d e g r e e  of  i t s  a c c e p t a n c e  s u c h  a s  r e p o r t  u se ,  r e p o r t  s i z e ,  
a c c e s s  t o  r e a d e r s  ana r e a d e r - p r i n t e r s ,  t h e  u s e r ' s  ege ,  amount 
and t y p e  of  o r i e n t a t i o n ,  and s u p e r v i s o r ' s  a t t i t u d e .  kany of 
t h e s e  v a r i a b l e s  a r e  c o n t r o l l a b l e  by managers ana shou ld  be 
c o n s i d e r e d  when i n t r o f i v c l n ?  COY. 

People  f a v o r  p roduc ing  a u i c k - r e f e r e n c e  r e p o r t s  on  CGM. 
R e p o r t s  w h i c h  m u s t  be ana lyzed  f o r  l o n g  p e r i o d s  o r  cop ied  
by t h e  u s e r s  a r e  n o t  a s  r e a d i l y  a c c e p t e d  because  of d i f -  
f i c u l t y  us inq  viewing s c r e e n s  f o r  t h e s e  p u r p o s e s .  These 
problems a r e  overcome when r e a d e r - p r i n t e r s  a r e  p r o v i d e d .  

The r e p o r t ' s  s i z e  a l s o  i n f l u e n c e s  i t s  a c c e p t a n c e  e n  
COM. Users p r e f e r  t h e  c o n v e r s i o n  of  l a r g e r  volume r e p o r t s  t o  
COM because  t h e y  r e a l i z e  more s i g n i f i c a n t  s p a c e  s a v i n g s  and 
h a n d l i n g  advan tages  t h u s .  

Some r e p o r t s  on pape r  a r e  d i v i d e d  w i t h  s e c t i o n s  be ing  
s e n t  t o  v a r i o u s  u s e r s .  T h e s e  r e p o r t s  t e n d  t o  be r e j ec t ed  
f o r  CON u n l e s s  each  user c o n t i n u e s  t o  r e c e i v e  h i s  own copy 

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

- and h a s  conven ien t  a c c e s s  t o  a r e a d e r .  I f  t h i s  i s  n o t  

User employees complained t h a t  poor q u a l i t y  r e a d e r s  and 
m i c r o f i l m  o u t p u t  had impaired COM's a c c e p t a n c e .  The d e s i r -  
a b i l i t y  of  COM i s  a l s o  reduced  when viewing equipment  i s  
s c a r c e  because  u se r s  o b j e c t  t o  walking long  d i s t a n c e s  o r  
w a i t i n g  t o  use a v iewer .  T h i s  w i l l  a l s o  p r e v e n t  t h e  
reduced  r e t r i e v a l  time t h a t  shou ld  resu l t  f rcm t h e  u s e  of 
m i c r o f i l m .  
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E x p e r i e n c e  w i t h  m i c r c f i l m  o f t e n  a f i e c t s  i t s  a c c e p t -  
a b i l i t v .  F r e a u e n t  u s e r s  o f  a r e p o r t  p rcduced  on CCM w i l l  be- 
come more a d e p t  i n  u s i n g  i t  and  r e c o g n i z e  i t s  a d v a n t a u e s  
s o o n e r  t h a n  i n f r e u u e n t  u s e r s .  

T h e  u s e r ' s  age  i s  a n o t h e r  f a c t o r  i n f l u e n c i n g  whether  t h e  
p e r s o n  a c c e p t s  COM. O lde r  p e o p l e  a r e  more r e l u c t a n t  t o  change 

. . and s o n e t i m e s  o b j e c t  t o  r e p l a c i n s  p a p e r  w i t h  r i c r o f i l m .  
PeoDle wear ing  b i f o c a l s  f i n d  i t  d i f f i c u l t  t o  r e a d  COE'I because  
t h e i r  q l a s s e s  a r e  n o t  d e s i q n e d  f o r  r e a d i n g  m e t e r i a l  a t  eye-  
l e v e i  from a r e a d e r  s c r e e n .  Lap r e a d e r s  o r  o t h e r  r e a c e r s  
which p r o v i d e  a more h o r i z o r . t a 1  r e a d i n g  p o s i t i c n  s h o u l d  e n -  
hance  a c c e n t a n c e  of  COM among t h e s e  u s e r s .  

I 
COM i s  more a p t  t o  be  a c c e p t e d  i f  i t s  adventac jes  a r e  ex-  

p l a i n e d  t o  t h e  u s e r s  b e f o r e  r e ? o r t s  a r e  c o n v e r t e d .  U s e r s  
s t a t e d  t h a t  s u p e r v i s o r s '  a t t i t u d e s  i n f l u e n c e  whe the r  CCN i s  
a c c e p t e d  o r  r e j e c t e d  by s u b o r d i n a t e s .  F a v o r a b l e  s u p e r v i s o r  
a t  t i t  ude s p roduce  a c c e p t a n c e  ; u n f a v o r a b l e  s u p e r v i  s o r  a t  t i- 
t u d e s  t e n d  t o  i n c r e a s e  t h e  p o s s i b i l i t y  o f  r e j e c t i o n .  

I n  summary, s e v e r a l  f a c t o r s  a f f e c t  u s e r s '  r e a c t i o n  t o  
COM and  s h o u l d  be c o n s i d e r e d  by management. A p p l i c a t i o n s  
most  l i k e l y  t o  b e  r e a d i l y  a c c e p t e d  s h o u l a  b e  c o n v e r t e 6  f i r s t .  
These  w i l l  u s i i a l l y  be  t h o s e  o f  n o s t  b e n e f i t  t o  t h E  ilssrs, 
s u c h  a s  voluminous  r e p o r t s  u sed  f o r  q u i c k  r e f e r e n c e .  U s e r s  
who a r e  more a p t  t o  r e a l i z e  t h e  a d v a n t a g e s  o f  COM s h o u l d  g e t  i t  
f i r s t .  When t h e y  e x p r e s s  a p r e f e r e n c e  f o r  CON,  o t h e r s  
w i l l  be  i n f l u e n c e d  t o  a c c e p t  i t .  Using CON s h o u l d  b e  made a s  
c o n v e n i e n t  a s  p o s s i b l e .  
r e a d e r s  a r e  n e c e s s a r y ?  and  r e a d e r - p r i n t e r s  may b e  needed  i n  
some c a s e s .  U s e r s  wea r ing  b i f o c a l s  w i l l  p r e f e r  v i e w e r s  w i t h  
a more h o r i z o n t a l  r e a d i n g  p o s i t i p n .  S u p e r v i s o r s  s h o u l d  d i s p l a y  
f a v o r a b l e  a t t i t u d e s  a b o u t  CO!.!? and i t s  a d v a n t a g e s  s h o u l d  be  
e x p l a i n e d  t o  t h e  u s e r s .  Although t h e  r e a c t i o n  t o  CGM w i l l  v a r y ,  
a c c e p t a n c e  w i l l  i n c r e a s e  a s  time passes a f t e r  t h e  i n i t i a l  con- 
v e r s i o n .  

Adeuuate  numbers o f  good a u a l i t y  

An agency c o n s i d e r i n g  t h e  a c q u i s i t i o n  o f  COM s e r v i c e s  
h a s  s e v e r a l  o p t i o n s :  (1) i t  c a n  o b t a i n  COM from a n o t h e r  
government  a g e n c y ,  (2) i t  c a n  use a F e d e r a l  COM s e r v i c e  
c e n t e r ,  ( 3 )  i t  c a n  o b t a i n  CGM t h r o u a h  G S A  a rea -wide  con- 
t r a c t s ,  ( 4 )  i t  c a n  buy t h e  s e r v i c e  fror;i a commercial  
s o u r c e ,  o r  ( 5 )  i t  c a n  g e t  i t s  own in-house  c a p a b i l i t y .  
T h e  c h o i c e  w i l l  depend u l t i m a t e l y  on c o s t  and  e f f e c t i v e n e s s  
c o n s i d e r a t i o n s  w h i c h  a r e  un ique  t o  t h a t  agency .  bowever ,  
some g e n e r a l  g u i d e l i n e s  c a n  be  d i s c u s s e d .  

I 
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The mcst economical  way CON s e r v i c e s  can  be o b t a i n e d  i s  
from ano the r  Government agency t h a t  a l r e a d y  h a s  t h e  c a p a b i l i t y  
o r  from a Government-operated s e r v i c e  c e n t e r .  There  a r e  i n -  
s t a n c e s  where t h i s  method may Rot be f e a s i b l e ,  but  e x p e r i e n c e  
h a s  shown t h a t  where s h a r i n g  o c c u r s ,  t h e  c o s t  of  t h e  s e r v i c e  
i s  minimized t o  t h e  Government. 

Assuminq an  agency i n  t h e  a r e a  h e s  COM ecuipment ,  s h a r i n g  
s h o u l d  be t h e  a l t e r n a t i v e  s e l e c t e d  u n l e s s  one o f  t h e  fo l lowing  
c i r c u m s t a n c e s  e x i s t s :  

--Compl i c a t e d  s e c u r i t y  r equ i r emen t s .  

- - R e s t r i c t i v e  tu rna round  r equ i r emen t s .  

--Vclume cannot  be handled  by t h e  a v a i l a b l e  a g e n c y ' s  
COM esuipment .  

F e d e r s l  P r o p e r t y  Management R e g u l a t i o n s  (FPMR) , Subpar t  
1 0 1 - 3 2 . 2 ,  r e T u l r e s  e z e n c i e s  tc g i v e  f i r s t  c c n s i d s r a t i c c  t o  ~ f 3 -  
t a i n i n g  t h e  s e r v i c e  from e x i s t i n g  Government s o u r c e s .  If  s u c h  
i s  n o t  a v a i l a b l e ,  t h e  n e x t  a l t e r n a t i v e  which shou ld  be con- 
s i d e r e d  i s  a commercial s e r v i c e  bureau.  G M b  C i r c u l a r  A-76 
r e q u i r e s  t h a t  new p r o d u c t s  o r  s e r v i c e s  e s t i m a t e d  t o  c o s t  l e s s  
t h a n  $ 5 0 , 0 0 U  a n n u a l l y  be p rocured  from commercial s o u r c e s .  I f  
t h e  e s t i m a t e d  c o s t  exceeds $50,00G, a c o s t  compar i s ion  should  
b e  made, and i f  t h e  comparison d o e s  n o t  show a t  l e a s t  a 1 0  pe r -  
cen t  s a v i n g s  f o r  a Government o p e r a t i o n ,  commercial s o u r c e s  
shou ld  be used.  B u t  n e i t h e r - t h e  $ 5 0 , 0 0 0  l i m i t  nor  t h e  c o s t  com- 
p a r i s o n  i s  n e c e s s a r y  i f  t h e  agency i s  c o n s i d e r i n g  t h e  use of 
a n  e x i s t i n g  F e d e r a l  r e s o u r c e .  

Acuui r ing  i n i t i a l  COM needs through s h a r i n g  o t h e r  a g e n c i e s '  
equipment o r  from commercial s o u r c e s  may prove advantsgeous  f o r  
a number o f  r easons :  

1. I f  an agency h s s  a low volume of COIvi a p p l i c a t i o n s ,  
i t  i s  o f t e n  i m p r a c t i c a l  t o  o b t a i n  in-house COM c a p a b i l i t y .  
However, pos tpon ing  t h e  d e c i s i o n  t o  c o n v e r t  u n t i l  t h e r e  i s  
s u f f i c i e n t  volume w i l l  mean f o r e g o i n ?  economies and e x p e r i e n c e .  

2 .  Minimal i nves tmen t  is r e q u i r e d  f o r  t h e  new user t o  
become far r i i l i a r  w i t h  mic ro f i lm .  Sometimes sys t ems  a r e  
changed suddenly  wi thou t  adeuua te  t r a i n i n g  of employees. 
O f t e n ,  t h e  immediate r e s u l t s  a r e  c h a o t i c .  Although t h e  
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new sys t em i s  e v e n t u a l l y  debugged,  i t  i s  e t  c c n s i d e r a b l e  
c o s t  t o  t h a t  aqency .  A grac ius l  t r a n s i t i o n  w i t h  s u f f i c i e n t  
i n d c c t r i n a t i c n  and t r a i n i n g  u s u a l l y  r e d u c e s  t h i s  t rauma 
and y i e l d s  a much more s u c c e s s f u l  c o n v e r s i c n .  

3 .  The acency  c a n  t a k e  a6vs;ntage of  C G h  e x p e r t i s e  E t  
minimal c o s t .  A t  t i m e s ,  e s p e c i a l l y  i n  an a g e n c y ' s  i n i t i a l  
s t e p s  towards  C O h ,  t h e  s e r v i c e s  of a c o n s u l t a r , t  a r e  e s s e n -  
t i a l .  T h e s e  c a n ,  however ,  be  a c c u i r e d  a t  l e s s  c o s t  by 
o b t a i n i n g  c e c e s s s r y  COP4 spt-vicp.~.  t h rough  Government a c t i v i -  
t i e s  and commercial  s o u r c e s .  O f t e n ,  CUM s e r v i c e  c e n t e r s  
a r e  w i l l i n q  t o  p r o v i d e  a n a l y s i s  c f  d a t a  s y s t e m s  a n c  s u g g e s t  
s o l u t i o n s  t o  p r o s p e c t i v e  u s e r s .  

. .  

4 .  The f r a n t i c  s e a r c h  f o r  more a p p l i c a t i o n s  t o  q e t  
"maximum eauipment  u t i l i z a t i o n "  w i l l  p o t  be  n e c e s s a r y .  

5 .  The agency c a n  s y s t e m a t i c a l l y  p l a n  i t s  CG!: use 

: c o n v e r s i o n  d e a d l i n e ,  a s  i t  miqht  i f  i t  a c q u i r e d  i t s  own 
w i t h o u t  b e i n g  f o r c e d  i n t o  a " c r a s h "  program t o  meet a 

ecu i prner! t . 
6 .  Monthly c o s t  t o  p roduce  m i c r o f i l m  a t  a s e r v i c e  

c e n t e r  c a n  be p r e d i c t e d  a c c u r a t e l y .  T h e  u s e r  n e e d s  o n l y  
t o  know t h e  p r o d u c t i o n  volume i n  o r d e r  t o  p r e d i c t  t h e  
t o t a l  c o s t  o f  u s i n g  a s e r v i c e  c e n t e r .  I f  r e r u n s  a r e  
needed  because  o f  p r o d u c t i o n  p rob lems ,  t h e  COM s e r v i c e  
c e n t e r  a b s o r b s  t h e i r  c o s t .  

The e x t e n t  t o  w h i c h  o t h e r  a g e n c i e s  w i t h  CON euuipment  
and  commercial  COM s e r v i c e s  a r e  a v a i l a b l e  i n  t h e  a r e a  w i l l ,  
n a t u r a l l y ,  have a s i g n i f i c a n t  impact  on t h e  a g e n c y ' s  con- 
s i d e r a t i o n  of t h e s e  s o u r c e s .  Agenc ie s  l o c a t e d  i n  a r e a s  
s u c h  a s  Washington, D . C . ,  and  N e w  York C i t y ,  where bo th  
commerc ia l  and Government COM c e n t e r s  a r e  a v a i l a b l e ,  
have t h e  b e s t  c h o i c e  o f  a l t e r n a t i v e s .  I n  a r e a s  where 
COM services  a r e  u n a v a i l a b l e  o r  o n l y  m a r g i n a l l y  a v a i l a b l e ,  
c o n s i d e r a t i o n  s h o u l d  b e  g i v e n  t o  t h e  t u r n a r o u n d  t i m e  r e -  
u u i r e m e n t  i f  t h e  proposed  COM s u p p l i e r  i s  n o t  i n  t h e  
immedia te  a r e a .  ( D i s t a n c e  d o e s  n o t  a f f e c t  t h e  t ime  t o  
i n p u t  CON j o b s  i n  a remote  t e r m i n a l  e n v i r c n m e n t ,  bu t  t h e  
COP o u t p u t  m u s t  r e t u r n  by m a i l  o r  m e s s e n g e r . )  

The d e c i s i o n  t o  gc o u t s i d e  t h e  aqency  fo r  CGM s e r v i c e s  
mav h i n a e  on t h e  s e c u r i t y  r e q u i r e m e n t s  o f  t h e  d a t a  b e i n g  
p r o c e s s e d .  W h i l e  COF r e c o r d e r s  c a n  be  made s e c u r e  and CCF 
s e r v i c e  b u r e a u  employees  c a n  be c l e a r e d  t o  h a n d l e  c l a s s i -  
f i e d  d a t a ,  t h i s  o f t e n  p r o v e s  t o  be  unworkable .  Fc r  example ,  



some c o n m e r c i a l  s o u r c e s ,  unless t h e y  a r e  h e a v i l y  cependen t  cfi 
ZcverEment work, z r e  r e l u c t a n t  t G  i f icur  t h e  e x p e n s e  ant? 
t r o u b l e  cf  r a i n t a i n i n q  c" s e c u r e  env i r cnmen t .  

I n  g e o g r a p h i c a l  a r e a s  w i t h  c o n c e n t r a t i o n s  o f  F e c e r a l  AL? 
a c t i v i t i e s  b u t  no CON ecuipment  a v a i l a b l e  f o r  s h a r i n g ,  CSF. 
c a n  e s t a b l i s h  a Government s e r v i c e  c e n t e r  o r  n e g o t i a t e  a 
c o n t r a c t  t o  buy commercial  s e r v i c e s .  G S A  n e g o t i a t i n g  a 
c o n t r a c t  f o r  a l l  F e d e r a l  a g e n c i e s  would p r o b a b l y  r e s u l t  i n  
lower  p r i c e s  t h e n  e z c h  z?er!cy n e 7 e t i z t i n g  i t e  cvr. s i r c e  
volume would be h i g h e r  and many commercial  c e n t e r s  s e t  r a t e s  
based  on volume. 

k l t h o u a h  COM s e r v i c e s  may be a v a i l a b l e  l o c a l l y  th rouqh  
c o p m e r c i a l  o u t l e t s  o r  from a Government s o u r c e ,  some s a e n c i e s  
may f i n d  t h a t  because  o f  t h e i r  s p e c i a l  c i r c u m s t a n c e s ,  i t  i s  
i m p r a c t i c a l  t o  o b t a i n  COM s e r v i c e s  o t h e r  t h a n  th rough  i n -  
house  c a p a b i l i t y .  C o n d i t i o n s  f a v o r i n g  t h e  e s t a b l i s h m e n t  o f  
in -house  COM c a p a b i l i t y  i n c l u d e  

- - l a r g e  volume, 

- - s t r i n g e n t  t u r n a r o u n d  r e q u i r e m e n t s ,  

- - s eve re  s e c u r i t y  r e s t r i c t  i o n s ,  

- - remoteness  o f  l o c a t i o n ,  and 

- - t h e  p o t e n t i a l  f o r  a c t i n g  a s  a F e d e r a l  
COM s e r v i c e  c e n t e r .  

As ment ioned  e a r l i e r ,  OMB C i r c u l a r  A-76 s e t s  f o r t h  r e -  
q u i r e m e n t s  f o r  c o s t  compar i sons  when commercial  s e r v i c e s  a r e  
a v a i l a b l e  and a c t i v i t i e s  a r e  c o n s i d e r i n g  in-house  equipment .  
Al though l a r g e  volumes w i l l  n o t  n e c e s s a r i l y  p o i n t  t o  in-house 
c a p a b i l i t y  a s  t h e  most c o s t - e f f e c t i v e  a l t e r n a t i v e - - t h e  D S A  
MINICATS program i s  a good example o f  t h i s - - g e n e r a l l y ,  l a r g e  
volumes w i l l  f a v o r  a c a u i r i n g  in-house c a p a b i l i t y .  S p e c i f i c  
gu idance  on number o f  p a g e s  o f  COK a p p l i c a t i o n s  a t  w h i c h  
a g e n c i e s  s h o u l d  c o n s i d e r  a n  in-house  o p e r a t i o E  carmot  be q i v e n  
b e c a u s e  t h e  d e c i s i o n  w i l l  depend on  c o s t s  o f  equipment  needed 2 s  
w e l l  a s  p r i c e s  cha rqed  by s e r v i c e  bu reaus .  T h e  f i g u r e s  v a r y  
c o n s i d e r a b l y ,  and e a c h  agency  s h o u l d  d o  i t s  own c o m p a r a t i v e  
a n a l y s i s ,  b e i n g  s u r e  t o  i n c l u d e  s u f f i c i e n t  amounts  f o r  
equipment  and p e r s o n n e l  t o  p r o v i d e  a d e o u a t e  s e r v i c e .  
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While  volume i s  c7 s i g n i f i c a n t  f a c t o r  i n  c e c i c i n g  between 
in-house  and s h a r e 5  s e r v i c e ,  i t  h a s  l ess  . i nGor t ance  i n  de- 
c i d i n g  between Ehar ing  o t h e r  Government a g e n c i e s '  equipment  
and commercial  s e r v i c e s .  As l o n g  a s  s e c u r i t y  and  t u r n s r o u n d  re- 
a u i r e m e n t s  c s n  b e , m e t  by t h e  e x i s t i n g  Government eou ipmen t ,  i t  

. .  i s  b e n e f i c i a l  t o  t h e  Gcvernment t o  s h a r e .  F a c t o r s  g o v e r n i n g  
a b i l i t y  t o  meet t u r c s r c u n d  r e q u i r e m e n t s  a r e  d i s t a n c e  between I . -  COP! equipment  and t h e  u s e r  and volume. 

S e v e r e  s e c u r i t y  r e a u i r e m e n t s  which c a n n o t  be  met by 
a n o t h e r  Government o r  commercial  a c t i v i t y  may a l s o  neces -  
s i t  a t e  e s t  ab1 i s h i n g  in -house  c a p a b i l  i t y  . 

Guidance  t o  a g e n c i e s  who have  d e c i d e d  t o  e s t a b l i s h  i n -  
house  eau ipmen t  i s  i n c l u d e d  i n  c h a p t e r  5 .  

CONCLYSIONS ON U S I N G  COP ...................... 
O p e r a t i o n  o f  t h e  t e s t  c e n t e r  shows t h a t  c o n v e r s i o n  t o  

COP c a n  be c o s t  e f f e c t i v e .  I t  i s  t h e  c o m m i t t e e ' s  o p i n i o n  
t h a t  d e t e r n i n i n g  w h i c h  r e p o r t s  s h o u l d  b e  c o n v e r t e d  t o  COh 
r e c r u i r e s  a c o s t  compar ison  o f  p r o d u c i n g  t h e  r e p o r t  o n  p a p e r  
v e r s u s  f i l m  and a n  a n a l y s i s  of  t h e  r e p o r t ' s  a p p l i c a t i o n .  
Such a n  a n a l y s i s  s h o u l d  i n c l u d e  i n t e r v i e w i n g  use r s  of  t h e  
r e p o r t s  t o  d e t e r m i n e  what i s  done w i t h  t h e  r e p o r t ,  whether  
i t  i s  f e a s i b l e  f o r  c o n v e r s i o n ,  and whether  p r o d u c t i v i t y  
s a v i n g s  c a n  r e s u l t  from use o f  f i l m  and/or  r e f o r m a t i n g  t h e  
r e p o r t  . 

Managers s h o u l d  g i v e  a t t e n t i o n  t o  v a r i a b l e s  w h i c h  a€-  
f e c t  t h e  d e g r e e  of  u s e r s '  a c c e p t a n c e  o f  COM s u c h  a s  con- 
v e n i e n t  a c c e s s  t o  good q u a l i t y  r e a d e r s ,  amount ana t y p e  of 
o r i e n t a t i o n ,  and s u p e r v i s o r s '  a t t i t u d e s  a b o u t  COM. 

The commit tee  b e l i e v e s  t h a t  i f  Government f a c i l i t i e s  
e x i s t  t h e y  s h o u l d  b e  t h e  a l t e r n a t i v e  s e l e c t e d  u n l e s s  one 
o f  t h e  f o l l o w i n g  c i r c u m s t a n c e s  e x i s t s  

- -compl ica ted  s e c u r i t y  r e q u i r e m e n t s ,  

- - r e s t r i c t i v e  t u r n a r o u n d  r e a u i r e m e n t s ,  and  

--volume which c a n n o t  b e  hand led  by t h e  a v a i l a b l e  
a g e n c y ' s  COM euuipment .  

I f  t h e  agency c a n n o t  use e x i s t i n g  Government equ ipmen t ,  e i t h e r  
a n o t h e r  a g e n c y ' s  o r  a l o c a l  Government-operated s e r v i c e  b u r e a u ,  
t h e  n e x t  a l t e r n a t i v e  which s h o u l d  b e  c o n s i d e r e d  i s  a GSA a r e a -  
wide  c o n t r a c t ,  t h e n  a commercial  s e r v i c e  c e n t e r .  
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s e v e r a l  

1. 

2 .  

3 .  

4 .  

5. 

6. 

allowing agencies to realize savings with a very  s n a l i  
volume of applications, 

limiting aqency investaent, 

enabling agencies to t a k e  advantages of a t h e r s '  
expertise, 

allowing dlebugging of applications before  investing 
in equipment, 

eliminating often-frantic searches for appl ica- 
tions to b u i l d  "utilization" of equipment, and 

allowing accurate prediction of costs. 
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ESTABLIS€iI i<G CGPI CAPAaILITY ----_---------------------- 
The NPPSO e x p e r i e n c e  w i t h  t h e  t e s t  COE; S e r v i c e  Center 

h a s  p r o v i d e d  a n  o p p o r t u n i t y  t o  g a t h e r  i n f o r m a t i o n  u s e f u l  t o  
GSA i n  e s t a b l i s h i n 9  CON s e r v i c e  cen te r s  o r  t o  c t h e r  a g e n c i e s  
who have  d e t e r m i n e d  t h a t  in -house  COM i s  t h e  a p p r o p r i a t e  
method. S e v e r a l  d e c i s i o n s  m u s t  t h e n  be  made f o r  w h i c h  
we o f f e r  gu idance :  s e r v i c e s  t o  be  o f f e r e d ,  eau ipmen t  
s e l e c t i o n ,  p e r s o n n e l ,  p r i c i n g ,  a d v e r t i s i n g ,  s e c u r i t y ,  
s c h e d u l i n g ,  and i n t e r n a l  i n f o r m a t i o n  sys t ems .  

S E R V I C E S  TO BE OFFERED ---------------------- 
A s u r v e y  of p o t e n t i a l  u s e r s '  needs  i s  t h e  f i r s t  s t e p  

t o  d e t e r m i n e  t h e  s e r v i c e s  w h i c h  s h o u l d  be o f f e r e d .  S e r v i c e s  
which c o u l d  b e  o f f e r e d  a r e  

- - r o l l  f i l m ,  16mm a t  24:1, 
- -mic ro f i che  a t  24:l o r  4 8 : 1 ,  
- - d u p l i c a t i n g ,  
- - g r a p h i c s  , 
--ADP e x p e r t i s e  t o  a s s i s t  cus torners ,  
- - t ape  c o n v e r s i o n  a t  t h e  cen te r ,  and 
- -p ickup and  d e l i v e r y .  

A f u l l  r a n g e  of  s e r v i c e s  needed by p o t e n t i a l  customers 
s h o u l d  b e  weighed a g a i n s t  t h e  c o s t  o f  p r o v i d i n g  t h e  s e r v i c e  
and  e x p e c t e d  long-run  r evenues .  

A s t a n d a r d  on m i c r o f i l m  f o r m a t s  t o  b e  used  by F e d e r a l  
a g e n c i e s  i s  b e i n g  deve loped  by a t a s k  g r o u p  o f  t h e  N B S .  A 
copy o f  t h e i r  d r a f t  s t a n d a r d  i s  i n c l u d e d  a s  append ix  I. 
The NBS s t a n d a r d  w i l l  a f f e c t  t h e  t y p e  o f  f i l m  f o r m a t s  used 
by F e d e r a l  a g e n c i e s  and  s i m p l i f y  t h e  d e c i s i o n  on  w h i c h  f o r -  
mats  a s e r v i c e  bu reau  s h o u l d  o f f e r .  

O c p l i c a t i n g  t h e  o r i g i n a l  m i c r o f i c h e  i s  a n e c e s s a r y  
s e r v i c e  w h i c h  m u s t  be  p r o v i d e d  by t h e  cen ter  u n l e s s  a 
c o n v e n i e n t  s o u r c e  f o r  d u p l i c a t i o n  i s  a v a i l a b l e .  
w i l l  be d i s c u s s e d  i n  more d e t a i l  a s  p a r t  o f  "Equipment 
S e l e c t i o n . "  

D u p l i c a t i n g  

Some CON r e c o r d e r s  c a n  g e n e r a t e  g r a p h i c  images o n  t h e  
m i c r o f i l m .  Bar g r a p h s ,  s a l e s  c h a r t s ,  and c o s t / p e r f o r m a n c e  
s c h e d u l i n g  a r e  t h e  most  common b u s i n e s s  a p p l i c a t i o n s  of 
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g r a p h i c s .  Although d a t a  i n  g r a p h i c s  fcrm may be very  u s e f u l  
t o  managers,  t h e r e  a r e  some d i s a d v a n t a g e s .  T h e  prcuraming 
r e a u i r e d  f o r  g r a p h i c s  i s  more compl i c s t ed  t h a n  f o r  
a lphanumer ic s ,  a n d  g e n e r s l l y  r e c u i r e s  mcre expens ive  CGE? 
r e c o r d e r s  a s  w e l l  a s  s p e c i a l  s o f t w a r e .  

Although none of  t h e  cus tomers  of  t h e  &PPSG S e r v i c e  
Center r e q u i r e d  s p e c i a l  i ndex ing  of  t h e  f i c h e  f o r  a u t o r r a t i c  
r e t r i e v a l  d e v i c e s ,  i t  i s  l i k e l y  t h a t  a l a r g e  bureau would 
have t o  p r o v i d e  A D P  e x p e r t i s e  t o  a s s i s t  cus tomers  i n  s u c h  
programin?.  

To a s s i s t  p o t e n t i a l  cus tomers  i n  c o n v e r t i n g  appl i c a -  
t i o n s  t o  C O P ,  a c e n t e r  needs  e i t h e r  a minicomputer o r  A G P  
p e r s o n n e l .  I f  a minicomputer is  u s e d ,  t h e  cus tomers  need 
o n l y  send  t h e i r  p r i n t  t a p e s  t o  t h e  c e n t e r ;  t h e  m i n i -  
computer r e f o r m a t s  t h e  p r i n t  t a p e  t o  t h e  COM r e c o r d e r  
f o r m a t .  Without a minicomputer ,  each  a c t i v i t y  m u s t  use  

.. a program t o  r e w r i t e  i t s  p r i n t  t a p e s .  Programs can  be 
w r i t t e n  in-house o r  o b t a i n e d  from COM m a n u f a c t u r e r s  and 
mod i f i ed .  ( U s e r s '  e x p e r i e n c e  w i t h  s o f t w a r e  i s  i n c l u d e d  
i n  c h a p t e r  4 . )  

A minicomputer i n c r e a s e s  t h e  p r i c e  of  t h e  CON u n i t  by 
a b o y t  $ 2 0 , 0 0 0 .  Because c?€  t h e  c o s t ,  NFPSO d i d  not buy t h i s  
o p t i o n ,  nor  d i d  i t  have l o c a l  ADP e x p e r t i s e .  However, a 
2-day t r a i n i n g  s e s s i o n  was sponsored  by NPPSO and t h e  S t e e r i n g  
Committee f o r  a l l  a c t i v i t i e s  i n  t h e  a r e a .  P a r t i c i p a n t s  
i n  t h e  workshop were t o l d  g e n e r a l l y  what was n e c e s s a r y  
t o  r e w r i t e  p r i n t  t a p e s .  A f t e r  t h e  workshop, cus tomers  
had t o  r e l y  on t h e  m a n u f a c t u r e r ' s  r e p r e s e n t a t i v e  o r  t h e  
NPPS pe r sonne l  i n  Washington f o r  a s s i s t a n c e .  

I f  t h e  s e r v i c e  c e n t e r  had had a minicomputer ,  n e i t h e r  
t h e  workshop nor  use  o f  t h e  p e r s o n n e l  i n  Washington would 
have been n e c e s s a r y .  The d i r e c t o r  of t h e  s e r v i c e  c e n t e r  
s a i d  t h a t  i f  he were t o  s t a r t  ove r  h e  would s e l ec t  a COM 
u n i t  w i t h  a minicomputer.  

I n  a n  environment  where t h e  users  a r e  n o t  communicat- 
i n g  w i t h  t h e  c e n t e r  by remote t e r m i n a l ,  p i c k u p  a n d  de- 
l i v e r y  s e r v i c e  c a n  be  e i t h e r  o f f e r e d  by t h e  s e r v i c e  ten- 
t e r ,  provided  by commercial messenger s e r v i c e  when one 
e x i s t s ,  o r  handled  by t h e  i n d i v i d u a l  a c t i v i t y .  I t  may 
be cheape r  t o  t h e  customer f o r  t h e  center  t o  p r o v i d e  t h e  
s e r v i c e ,  depending o n  t imes when t a p e s  m u s t  be  p i cked  up 
and when t h e  f i l m  i s  needed a s  well a s  t h e  p r o x i m i t y  and 
numbers of cus tomers .  
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MPFSC Drovic?ed c r , l y  cne custorcer  w i t h  p i c k u c  and 
c ? e l i v e r v  s e r v i c e .  O u r  a n a l y s i s  cf t h e  t ime  and c o s t  f o r  
e a c h  c u s t o w e r  t o  p i ck  up t h e  t a p e s  and  d e l i v e r  t h e  m i c r o f i l n !  
shcwe? t h a t  i t  would have been c h e a p e r  t o  have  t h e  cen te r  
p r o v i s e  t h e  s e r v i c e .  The f o l l c w i n g  t a b l e  shows t h e  d e t a i l s  
o f  t h e  a n a l y s i s .  I t  s h o u l d  be n o t e d  t h a t  a c t i v i t i e s  d i d  n o t  
a l w a y s  want t h e  s e r v i c e  b e c a u s e  t h e y  would have  had t o  spend 
budgeted  f u n d s  f o r  i t ;  however ,  i f  t h e y  used  t h e i r  own 
s a l a r i e d  employees,  t h e r e  was R O  a d d i t i o n a l  e x p e n s e .  A l s o ,  
i f  t h e  cen te r  p r o v i d e s  t h e  s e r v i c e  a t  a s p e c i f i e d  hour  each  
d a y ,  some a c t i v i t i e s  may n o t  g e t  t h e  t u r n a r o u n d  r e a u i r e d .  

NNSY . 26 $3.90 5 .ti0 $6.90 $11.60 
FCDSSA 62 9.30 . so  8.60 18.40 
TAC : 

Langley  AFB 40 6.00 2.50 6.74 15.24 
9 t h  T a c t i c a l  In -  
t e l l i g e n c e  
Sauad r on 38 5.70 2.56 6.59 14.79 

N R F C  2 .30 - 0 -  . 4 8  . 7 b  

$60.81 ----- T o t a l  

Round- t r ip  Mi leage  T o t a l  
c o s t  ----- m i l e a g e  - ---- ----- T o l l s  Labor ---- c o s t  Route  

C e n t e r  t o  NNSY t o  

----- 

Dam N e c k  t o  N R F C  
and r e t u r n  7 0  $ 1 0 . 5 0  $1.30 $8.02 $19.62 

C e n t e r  t o  Langley  
A F B  v i a  9 t h  I n -  
t e l l  i g e n c e  and 
r e t u r n  40 6 . 0 0  ,2.50 4.42 12.92  

$32.74 

----- 
----- T o t a l  

T h i s  a n a l y s i s  assumes  t h a t  e a c h  cus tomer  w i l l  b r i n g  i t s  t a p e s  
t o  t h e  c e n t e r  and l e a v e  t h e m  f o r  p r o c e s s i n g ;  t h e r e f o r e ,  l a b o r  
c o s t  d o e s  n o t  i n c l u d e  w a i t i n g  f o r  t h e  m i c r o f i c h e .  The a n a l y -  
s i s  a l s o  assumes t h a t  each cus tomer  would b e  c o n t a c t e d  e u r i n g  
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t h e  c e n t e r ' s  p i ckup  and d e l i v e r y ,  whereas i n  r e a l i t y  t h e r e  
would be times when some a c t i v i t i e s  had no t a p e s ,  

EC\UIPMENT SELECTION _------------------ 
P a r t  of t h e  d e c i s i o n  O R  equipment i s  made by d e c i d i n q  

w h i c h  s e r v i c e s  t o  o f f e r .  For example, i f  bo th  16mm r c l l  
f i l m  a n d  mic ro f i che  e r e  t o  be o f f e r e d  a t  2 4 x  and 45x, only  
t h o s e  machines w i t h  t h o s e  c a p a b i l i t i t e s  c o u l 6  be c o n s i d e r e d .  
O f  cou r se ,  p r i c e  ar;Z q u a l i t y  of f i l m  produced w i l l  be cons ide r -  
a t i o n s  i n  t h e  u n i t  s e l e c t e d  as well a s  a v a i l a b i l i t y  of l o c a l  
maintenance. Giher  d e t e r a i n 6 t i m s  a c e  whether t h r ?  ZCi: u i i i i  
will be l o c a t e d  i n  a pho tograph ic  environment o r  an ACF en- 
v i  r onme n t. 

A wide v a r i e t y  o f  COM u n i t s  a r e  a v a i l a b l e  from many man- 
u f a c t u r e r s .  
-------.-- t i o n  Equipment, ---- d e t a i l i n g  c h a r a c t e r i s t i c s  and c o s t s  of equip- 
ment. Some COM u n i t s  deve lop  t h e  microf i ln ;  w i t h  h e a t  and, 
t h e r e f o r e ,  r e c u i r e  no spec ia l  plumbing. Other  u n i t s  deve lop  
t h e  f i l m  w i t h  chemica ls ,  b u t  t h e s e  chemica l s  a r e  i n  s e l f -  
c o n t a i n e t  u n i t s  w h i c h  a r e  r e p l a c e d  p e r i o d i c a l l y  and ,  conse- 
q u e n t l y ,  do no t  r e q u i r e  plumbing. Some u n i t s  produce f i l m  
w h i c h  m u s t  be developed through chemical p r o c e s s i n g  r e u u i r -  
i n g  plumbing, w h i c h  i s  sometimes o b j e c t i o n a b l e  i n  an ADP en- 
vironment.  I f  t h e  C W  unit i~ l o c a t e d  i n  s~ p h o t q r a p h i c  
environment ,  t h e  plumbing w i l l  p robably  n o t  be o b j e c t i o n a b l e  
b u t  t h e  f a c i l i t y  may need t o  be modi f ied  f o r  t empera tu re  con- 
t r o l s  necessa ry  for ADP equipment. 

Dup l i ca t ing  euuipment w i l l  p robably  be n e c e s s a r y .  The 
type  of d u p l i c a t o r  used w i l l  depend on t h e  type f i l m  used. 
A v a r i e t y  o f  equipment i s  a v a i l a b l e .  NMA's book mentioned 
above d e s c r i b e s  c a p a b i l i t i e s  and c o s t s  of a v a i l a b l e  d u p l i c a t o r s .  

The NMA p u b l i s h e s  a book, -- Guide -------------- t o  Microreproduc- --- -- 

For most of t h e  t e s t  p e r i o d ,  t h e  NPPSO COM c e n t e r  u s e d  
t h e  euuipment d e s c r i b e d  below: 

U n i t  ---- 
Stromberg-Datagraphix Model 4360 CGM u n i t  $1,396.OOa/ 

Bruning Op 40/80 d u p l i c a t o r  650.OOb/ - 
. Kodak Versamat p r o c e s s o r  341.92- 

--------------- 
- a /Th i s  p r i c e  i n c l u d e s  t h e  f i r s t  175 ,000  frames producea each 

- b / T h i s  p r i c e  i n c l u d e s  t h e  f i r s t  2 0 , 0 0 0  c o p i e s  made each month. 

month. A d d i t i o n a l  f rames  c o s t  $.00656 each .  

T h e  n e x t  2 0 , 0 0 0  c o p i e s  c o s t  $.015 each;  t h e  nex t  2 0 , 0 0 0  
c o p i e s  c o s t  $.009 each: and t h e  next 20 ,000  c o s t  $.005 
each .  
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P i c t u r e s  if t h e  C3M r e c o r d e r  &,id dup.1ica.- .I a r e  on p I - s  
36 and 37 ,  r e s p e c t i v e l y .  

NPPSO conver t ed  a s t o r a g e  a r e a  i n t o  i t s  COM room. S i n c e  
t h e  Datagraphix  COM u n i t  d o e s  n o t  d e v e l o p  t h e  f i l m  by h e a t  
p r o c e s s ,  envi ronmenta l  c o n t r o l s  and plumbing had t o  be i n -  
s t a l l e d  t o  p r o c e s s  t h e  f i l m .  NPPSO p a i n t e d  t h e  w a l l s  w i t h  

~ . epoxy p a i n t  t o  h e l p  c u t  down on d u s t ,  t i l e d  t h e  f l o o r ,  and 
i n s u l a t e d  and a i r - c o n d i t i o n e d  t h e  room. They a l s o  i n s t a l l e d  
a p p r o p r i a t e  plumbing and changed t h e  w i r i n g  t o  2 2 0  v o l t s .  
The t o t a l  c o s t  of  t h e  r e n o v a t i o n  was $7,493.  

I 
Var ious  t y p e s  of  c o n t r a c t s  a r e  a v a i l a b l e  f o r  l e a s i n g  

COM ecruipment. NPPSO had a cho ice  between 1-year  l e a s e  
l i m i t e d  ( t h e  one c h o s e n ) ,  1 -year  l e a s e  u n l i m i t e d ,  5-year l e a s e ,  
o r  pu rchase .  Breakeven a n a l y s e s  f o r  each  type  o f  c o n t r a c t  
on t h e  COM r e c o r d e r  a r e  p r e s e n t e d  i n  Appendix 11. D e c i s i o n s  
on t h e  type  of c o n t r a c t  shou ld  be made based on t h e  p r c j e c t e d  
volume of  p r o d u c t i o n  and c o s t .  S i m i l a r  a n a l y s e s  shou ld  
be made f o r  o t h e r  COP1 equipment s u c h  a s  t h e  p r o c e s s o r  ana  
d u p l i c a t o r .  Comparative c o s t s  f o r  t h e  Datagraphix  CGM r e c o r d e r  
under v a r i o u s  f i n a n c i n g  agreements  a r e  shown below. 

Pur chase  $ 7 5 , 0 0 0  a /  
5-year l e a s e  2 ,376  p e r  month 
1-year  l e a s e ,  u n l i m i t e d  use 3,390 p e r  m c n t h  
1-year  l e a s e ,  l i m i t e d  use  1 ,398  pe r  m c n t h  - b/ 

- a/Monthly maintenance i f  purchased  i s  $819  p e r  month. 

- b/The c e n t e r  was charged  $.00656 f o r  each  frame produced over  
1 7 5 , 0 0 0  f rames each month. 

PERSONNEL ---- ----- 
Personne l  needed t o  s t a f f  t h e  CON center  w i l l  depend on 

t h e  s e r v i c e s  t o  be o f f e r e d  a s  well a s  equipment s e l e c t e d .  
Q u a l i f i c a t i o n s  needed i n  t h e  eauipment o p e r a t o r  w i l l  depend 
on t h e  type  equipment s e l e c t e d .  I f  t h e  COM u n i t  h a s  a s e l f -  
c o n t a i n e d  d e v e l o p e r ,  A D P  pe r sonne l  can o p e r a t e  t h e  equipment.  
I f  t h e  COM u n i t  h a s  n o  minicomputer and produces  Undeveloped 
f i l m ,  p e r s o n n e l  f a m i l i a r  w i t h  f i l m  technology w i l l  be needed. 
However, i f  t h e  machine h a s  both  a minicomputer and produces  
undeveloped f i l m ,  t h e  o p e r a t o r  w i l l  need some t r a i n i n g  i n  
b o t h  f i l m  t echnology and computer o p e r a t i o n s .  

B e s i d e s  t h e  euuipment o p e r a t o r ,  t h e  c e n t e r  needs 
someone knowledgeable i n  what COM can  do  t o  c o n t a c t  poten- 
t i a l  u s e r s  and h e l p  them i d e n t i f y  good a p p l i c a t i o n s .  
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If t h e  c e n t e r  h a s  no  minicomputer ,  i t  would be a d v i s -  
a b l e  t o  p r o v i d e  EDP e x p e r t i s e  a t  t h e  cen ter  t o  a s s i s t  users  
w i t h  problems.  

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

i n g  o v e r  a n  e x t e n d e d  p e r i o d .  I n i t i a l l y ,  t h i s  w i l l  re-  
q u i r e  a p r o j e c t i o n  o f  e x p e c t e d  volume based  on p o t e n t i a l .  The 
s h o r t - r a n g e  o b j e c t i v e  s h o u l d  b e  t o  a t t r a c t  c u s t o m e r s ,  t h e  long-  
r ange  o b j e c t i v e  t o  r e c o v e r  c o s t s .  

I 
NPPS e s t a b l i s h e s  p r i c e s  f o r  i t s  s e r v i c e s  on a world-wide 

b a s i s .  For t h i s  r e a s o n ,  t h e  NPPSO COM c e n t e r  i n i t i a l l y  charged  
$ 5 . 0 0  f o r  e a c h  o r i g i n a l  and $.15 f o r  e a c h  d u p l i c a t e .  These 
p r i c e s  were a l s o  f e l t  t o  be  n e c e s s a r y  t o  r e c o v e r  c o s t s  on t h e  
v e r y  l i m i t e d  p r o d u c t i o n  o f  i t s  f i r s t  few cus tomers .  I t  r e -  
duced  i t s  p r i c e s  t o  $ 4 . 0 0  and $.075, r e s p e c t i v e l y ,  f o r  o r i g i n a l s  
and  d u p l i c a t e s  a s  i t  b u i l t  i t s  vclume. A t  t h o s e  p r i c e s ,  how- 
e v e r ,  t h e y  were o v e r c h a r g i n g  f o r  o r i g i n a l s  and unde rcha rg ing  
f o r  d u p l i c a t e s .  O n  May 1 ,  1 9 7 5 ,  p r i c e s  were changed t o  $2.513 
a n  o r i g i n a l  and $ . l o  a d u p l i c a t e .  

I N F O R M I N G  POTENTIAL USERS _------------------------ 
P e o p l e  have a n a t u r a l  t endency  t o  r e s i s t  change ,  and 

many good COM a p p l i c a t i o n s  a r e  ove r looked  because  of 
i g n o r a n c e  of t h e  t e c h n o l o g y .  Announcing t h e  COM s e r v i c e  
w i t h  p r i n t e d  m a t e r i a l  a n d ,  even  b e t t e r ,  t h rough  p e r s o n a l  
c o n t a c t  and  d e m o n s t r a t i o n  of  a d v a n t a g e s  c a n  overcome 
t h e s e  problems.  I t  i s  i m p o r t a n t  t h a t  any s e r v i c e  bu reau  
d e v o t e  t h e  r e s o u r c e s  n e c e s s a r y  t o  h e l p  p o t e n t i a l  cus-  
t o m e r s  r e c o g n i z e  o p p o r t u n i t i e s  f o r  economies t h r o u g h  COM 
and  t o  h e l p  t h e m  s o l v e  problems r e l a t e d  t o  t h e  c o v e r s i o n .  

NPPSO p e r s o n n e l  s p e n t  a p p r o x i m a t e l y  8 0  h o u r s  t o t a l  p e r  
month c o n t a c t i n g  p o t e n t i a l  and a c t i v e  c u s t o m e r s  o f  t h e  cen ter  
t o  d i s c u s s  p r o g r e s s  and problems.  I n  a d d i t i o n ,  a b o u t  400  
b r o c h u r e s  ( copy  i n c l u d e d  i n  appendix  111) were d i s t r i b -  
u t e d  t o  a c t i v i t i e s  i n  t h e  a r e a .  T h e  d i r e c t o r  of NPPSO a l s o  
spoke  t o  t h e  Norfo lk  Naval Base Area C o o r d i n a t i o n  Counci l  
a b o u t  t h e  a d v a n t a g e s  of  COM and urged command a t t e n t i o n  t o  
c o n v e r s i o n s .  

Even so,  t h e  e f f o r t  d i r e c t e d  t o  promot ing  COM was s u b -  
s t a n t i a l l y  l e s s  t h a n  t h a t  o f  t h e  commercial  s e r v i c e  bureau  
v i s i t e d .  The commercial  c e n t e r  had f i v e  f u l l - t i m e  p e o p l e  
c o n t a c t i n g  p o t e n t i a l  cus tomers .  Over 50 p e r c e n t  o f  t h e i r  
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t o t a l  c o s t s  were f a r  l a b o r ,  t h e  m a j c r i t y  of which was f o r  
s a l e s  a n d  t e c h n i c a l  r e p r e s e n t a t i v e s  t c  cc r , t s c t  and h e l p  
customers. 

SECURITY -------- 
I f  any c l a s s i f i e d  information i s  t c  be produced o n  COK, 

- reaui rements  wust be met t o  safeguard t h e  handl ing  o f  t he  
da t a .  A t  P m i n i m u m ,  a s a f e  m u s t  be a v a i l a b l e ,  a d d i t i o n a l  
mperwork i s  r e w i r e d ,  and c l e a r a n c e s  m u s t  be obta ined .  

t i o n a l  c o s t s  t o  handle t h e  d a t a .  

. .  

.. 
. T h e  amount and tyne ~f c~*sBI~~oC~ (?et2 will 3 e t ~ r ~ ! ! l n e  z~??!l-  

I 
The NPPSO COM Se rv ice  Center handles  about 19 ,900  psges  

o f  c l a s s i f i e d  d a t a  each month a n d  obta ined  a s e c u r i t y  c l e a r -  
ance t o  t h e  l e v e l  of " top  s e c r e t "  from t h e  Naval L l e c t r o n i c s  
Systems Command (NESC). The c l ea rance  cos t  NESC about $ 1 , 5 0 0  
and c o n s i s t e d  of t e s t i n g  e l e c t r o n i c  t r ansmiss ions  t o  determine 
whether emanations o u t s i d e  t h e  secured a rea  can be used t o  i n -  
t e r p r e t  d a t a  being processed on t h e  COM r eco rde r .  

type  of e u u i p e n t ,  i t s  environment, and t h e  agency conducting 
t h e  c l ea rance  survey. Approximate c o s t s  of o t h e r  i n i t i a l  ex- 
penses  were: 

The  cast o f  t h e  c l e a r a n c e s  v a r i e s  cons ide rab ly  w i t h  t h e  

S a f e  and r e l a t e d  equipment $1 , 0 3 3  
S e c u r i t y  c l e a r a n c e s  f a r  employees 

Top S e c r e t  675  each 
Secret 2 0 0  each 

Other a d d i t i o n a l  expenses  may be door  l o c k s ,  "Keep O u t "  
s i g n s  f a r  doors ,  p r i n t e d  forms t o  account f o r  r e c e i p t  and re -  
t u r n  of c l a s s i f i e d  m a t e r i a l ,  and e x t r a  packaging m a t e r i a l .  

Procedures  had t o  be modified by NPPSO t o  cover handl ing 
c l a s s i f i e d  d a t a ,  and labor  c o s t s  increased  a t  NPPSO by 10 per-  
c e n t  when handling a c l a s s i f i e d  j o b .  

SCHEDULING ---------- 
Various schemes e x i s t  f a r  e s t a b l i s h i n g  p r i o r i t i e s  

f a r  s e rv ing  customers. The  NPPSO COM Serv ice  Center processed 
jabs o n  a f i r s t -come-f i r s t - served  bas i s .  Because t h e  c e n t e r  
was underused, even w i t h  one - sh i f t  o p e r a t i o n ,  schedul ing 
p resen ted  no problems and a l t e r n a t i v e  schemes were not 
t e s t e d .  A graph showing t h e  a r r i v a l s  o f  j o b s  dur ing  one 
month fol lows:  
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I n  c o n t r a s t ,  t h e  NIh o p e r a t e s  a l a r g e  c e r i t e r  i n  Be thesda ,  
Maryland,  which s e r v e s  a b o u t  1 , 0 0 0  COF c u s t a m r s .  Yhe s c h e c u l -  
i n g  sys t en !  u s e d  by XI5 i s  based  CI: t h e  p r o c e s s i n g  time o f  
t h e  j o b ,  w i t h  t h e  s h o r t e s t  r e c e i v i n g  t h e  h i q n e s t  p r i o r i t y .  

INTERWAL I N F O R Y A T I O N  SYSTEE --------------------------- 
* .  

Good i n t e r n a l  i n f o r m z t i o n  s y s t e m s  a r e  n e c e s s a r y  f o r  a 
COM c e n t e r  t o  d e t e r m i n e  p r i c i n a  p o l i c i e s ,  i d e n t i f y  i n e f f i -  
c i e n c i e s  i n  o p e r a t i o n ,  and measure pe r fo rmance .  P r o c e d u r e s  
m u s t  be d e s i g n e d  t o  r e p o r t  c c s t ,  r e v e n u e ,  anG p ruduc t iGn  
d a t a  i n  a form u s e f u l  t o  managers .  A good c c s t  a c c o u n t i n g  
sys t em w i l l  p r o v i d e  t h e  b a s i s  f o r  computing b reakeven  p o i n t s  
of  t h e  c e n t e r  a t  v a r i o u s  p r i c e s  an2  volumes o f  b u s i n e s s .  

To i d e n t i f y  i n e f f i c i e n c i e s  i n  o p e r a t i o n ,  p r o d u c t i o n  r e c -  
o r d s  f o r  e a c h  j o b  r u n  s h o u l d  show t h e  number o f  f r a m e s  p r o -  
duced and l a b o r  and m a t e r i a l s  u s e d .  I t  is  i m p o r t a n t  t h a t  t h e  
c e n t e r  b e  a b l e  t o  s e p a r a t e  t e s t i n g  andl w a s t e  ( f o r  example,  
bad d u p l i c a t e s  and r e r u n s )  from p r o d u c t i o n .  

T h r e e  of t h e  forms  deve loped  by NPPSO t o  m o n i t o r  i t s  COP! 
cen ter  a r e  i n c l u d e d  i n  append ix  I V .  I n  most r e s p e c t s  t h e  d a t a  
c o l l e c t e d  is a d e q u a t e .  By a n a l y z i n g  i n f o r m a t i o n  a v a i l a b l e  from 
O c t o b e r  197.1 t o  June 1975, wĉ  f cund  t h c t  t h e  ccs t s  sn6 r e v e c u c s  
o f  t h e  NPPSO COM center  d i d  n o t  f l u c t u a t e  i n  r e l a t i o n  t o  t h e  
volume b e c a u s e  o f  f o u r  p r i m a r y  v a r i a b l e s :  (1)  amount of  t e s t -  
i n g  done  a t  t h e  cen ter  f o r  which t h e r e  i s  no  c h a r g e  t o  t h e  cus- 
t o m e r s ,  bu t  w h i c h  NPPSO p a y s  f o r ,  (2) was te  a t  t h e  c e n t e r  f o r  
r u n n i n g  bad tapes ,  (3) l a c k  o f  a c c r u a l  a c c o u n t i n g  f o r  s u p p l i e s  
u s e d ,  and (4) time l a g  and m i s t a k e s  i n  b i l l i n g  from v e n d o r s  and 
e n t r y  i n t o  t h e  computer  sys t em.  The f o l l o w i n g  t a b l e  shows t h e  
d i f f e r e n c e  i n  a c t u a l  p r o d u c t i o n  . ( i n c l u d i n g  w a s t e  and t e s t s )  and  
r evenue  p r o d u c t i o n  from Oc tobe r  1954 t h r o u g h  J u n e  1975. 

Month ----- Year ---- ------- Frames Eroduced ------- ------- P e r c e n t  
Revenue of  a c t u a l  ---------------_- Revenue ------- A c t u a l  

1974 Octobe r  449,846 358,647 
November 397,484 359,416 
December 412,686 390,648 

1975 J a n u a r y  203,628 174,318 
F e b r u a r y  234,113 200,706 
March 241,586 168,675 
Apr i 1 209,919 191,465 
May 261,883 220,252 
J u n e  274,231 241,359 

80 
90 
95 

66 
86 
7(1 
91 
84 
88 
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When e s t a b l i s h i n g  a COM s e r v i c e  bu reau  o r  in -house  ca-  
p a b i l i t y ,  t h e  f i r s t  d e c i s i o n  w h i c h  needs  t o  be  made i s  s e r v -  
i c e s  t o  b e  o f f e r e d .  A s t u d y  s h o u l d  be done o f  user n e e d s ,  
and t h e  r e s u l t s  weighed a g a i n s t  t h e  c o s t  o f  t h e  s e r v i c e  and 
e x p e c t e d  long-run  r e v e n u e s .  S t a n d a r d s  p r e s c r i b e d  by NBS 
s h o u l d  b e  used  i n  s e l e c t i n g  f i l m  f o r m a t s  t o  o f f e r .  

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

- - E q u i p m e n t  s e l e c t i o n  w i l l  be d e t e r m i n e d  by s e r v i c e s  
t o  be o f f e r e d ,  env i ronmen t  of t h e  COM cen te r ,  c o s t ,  
and a v a i l a b i l i t y  o f  l o c a l  ma in tenance .  

- -Personnel  r e a u i r e d  w i l l  b e  dependen t  on  equipment  
s e l e c t e d  and s e r v i c e s  o f f e r e d .  

- - P r i c i n g  s t r a t e g y  s h o u l d  be  g e a r e d  t o  a t t r a c t  cus- 
tomers  and r e c o v e r  c o s t s  o v e r  t h e  l o n g  r u n .  

- - P u b l i c i t y  i s  an  i m p o r t a n t  p a r t  o f  a t t r a c t i n g  cus- 
tomers  and c a n  d o  much t o  overcome i g n o r a n c e  o f  t h e  
t e c h n o l o g y  and r e s i s t a n c e  t o  change .  

- - C l a s s i f i e d  d a t a  r e q u i r e s  s a f e g u a r d s  w h i c h  i n c l u d e  
a d d i t i o n a l  time o f  p e r s o n n e l ,  development  of  pro-  
c e d u r e s  and c l e a r a n c e s ,  and a s a f e .  

- - I n t e r n a l  i n f o r m a t i o n  s y s t e m s  s h o u l d  be a d e q u a t e  t o  
mon i to r  o p e r a t i o n ,  e s t a b l i s h  p r i c i n g  p o l i c i e s ,  and 
i d e n t i f y  i n e f f i c i e n c i e s .  
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A P P E N D I X  I 4PPENGIK T 

FOREWORD 

The use of microforms in the recording aid disseninaticn 

of data and information is widespread in the Federal Govzr.rcer.t 

and the volume is steadily increasin~, particularly foz that infer- 

mation generated by computer. Therefore, the uniformity of 

Computer Output Microforms is essential in order to enhaace t k  

exchange acd utilization of recorded information, and to provide 

compatibility of processing and user equipment. It is also ESS~Z- 

tial that the number of different Computer Output Microforn 

formats and reduction ratios be kept to a minimum in order to 

reduce the variety of equipment required. 

Microform Standards Group (TG-18) was formed by the Federa3 

Information Processing Standards Coordinating _ .  and Advisory 

Committee (FIPSCAC) to standardize certain aspects of Conpater 

: 

The Computer Output 

Output Microforms to meet Federal agency needs. T h i s  standard . -  

has been developed and iss5ed for khis.?urpose. 
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F edera 1 Info rma t i on 

1975 
Processing Standards 3ubl i ca t ion  - 

Anncuncing the  Stardard For 
Con;puter Output Yicrcform Formats 

and Reduction Ratios 

F ? P E N D I X  I 

Federal fnfomtation Processing Standards Fubl icat ions a r e  issued by 
the National Bureau o f  Standards pursuaqt t o  the Federal Property and 
Administrative S2rvices Act o f  1949 as  amended, Public Law 29-306 
(79 Sta t .  1127), Executive Order 11717 (38 FR 12315, dated Hay 1 1 ,  1973), 
and Par t  6 of Ti t le  15 CFR (Code o f  Federal Regulations).  

Name of Standard. Computer O u t p u t  Microform Formats and Reduction Ratios.  

Category o f  Standard. Hardware Standard, Media. 

Explanation. This  standard spec i f i e s  the image arrangement, s i z e  and 
reduction r a t i o s  t o  be generated by Computer O u t p u t  Microfilmers ( C C : l ) ,  

Approving Authority. Secretary of Comnerce. 

Maintenance' Agency. 
I I n s t i  tute for Computer Sciences and Technology). 

Department of Commerce, National Bureau of Standards 

Applicabi l i ty .  
film systems generating information f o r  conversion t o  microforms using 
busi ness-ori ented fonts .  

This standard i s  appl icable  t o  a l l  computer output  micro- 

New COP1 Systems and Applications.  
reduction r a t i o s  spec i f ied  herein a r e  the only formats and reduction 
r a t i o s  authorized fo r  use within t k  Federal Government and a r e  mandatory 
for a l l  new C0:I systems and appl ica t ions .  

?he microform formats and associated 

r 
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4PPPNDIX I 

Existing COFl Systems a n d  Applications. 
and ao3licztions are encourased i o  comolv with th is  standard. Svsterns 

Users of existing COP1 systems 

and apjlications rot  irl accoGdance with t h i s  standard shall De &valuated 
periodically by heaas of departments o r  agencies and the merits o f  con- 
verting t o  the standard weighed. 

Specification. 
O u t p u t  Microform Formats and Reduction Ratios (affixed).  

Federal In  forma t ion  Proccssi ng Standard -, Computer 

Implementation Schedule. 
and equioment or  services acquired a f te r  the date of t h i s  F I P S  PUB nust be 
in conformance with the specifications contained herein. 
standard are made in the following cases: 

prior t o  the date cf this  FIPS PUB. 

Requests fa r  proposals o r  Invitations for 3ids hsve been issued) on the 
date of this  FIP5  FiiB. 

All microforms oroduced by or  for  Federal aoeccies 

Exceptions t o  t h i s  

a. F w  microforms, equipment, or services produced, procured, or on order, 

b. Where procurement actions are i n t o  the sol ic i ta t ion ohase ( i . e . ,  

Waiver Procedure. Heads of agencies may waive the provisions of  the impie- 
mentation schedule. Proposed waivers i'elating to the production or 
procurement of non-conforming microforms will be coordinated in advance 
w i t h  the Ijational Bureau o f  Standards, Washington, D.C. 20234. They shouid 
describe the nature of tne waiver and s e t  forth the reasons therefore. 

Sixty days should be allowed for  review and response by the National Burea:: 
of Standards. The waiver i s  n o t  to  be effective until a reply i s  receiveo 
from the Naticna? Bureau o f  Standards; hcrever, the final decision f o r  -,ne 
granting of a waiver i s  a responsibility of the agency head. 

Where t o  Obtain Copies of the Standard. 

of Documents, U.S. Government Printing Office, Washington, D.C. 20420 
(SD Catalog Number C13.52:-). 

Microfiche of th i s  publication i s  available from the National 
Technical Information Service, U.S. Department of Commerce, Springfield, 
Virginia 22151. 

a. Copies of this  publication are available from the Superintendent 

b. 

Refer to  Report hmber :lGS-FI?S-ijUE-- ana %i t?e .  
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APPENGIX T U F E N D I X  I 

Fed e ra  1 In format i on 

1975 
Processing Standard - 

I :  : ,  

Speci f ica t ions  For 
Computer 3utput  i-i i croform Formats 

and Reduction Ratios 

1. Name of Standard. Computer O u t p u t  Microform Formats and Reduction 
Ratios.  

2. Category of Standard. Hardware Standard, Media. 

3. Explanation. This s tandard specifies t h e  image arrangement, size and 
reduction r a t i o s  t o  be generated by Computer O u t p u t  Microfilmers (COM). 

4. Speci f ica t ions .  This standard covers microform formats and reduction 
r a t i o s  for .  Computer O u t p u t  Microforms (COM) using business-oriented fonts .  

4.1. The choice of microform formats and associated reduction r a t i o ( s ) ,  
from among those specified herein,  f o r  use i n  a p a r t i c u l a r  system o r  appl i -  
ca t ion  i s  not prescr ibed by this standard.  
on user needs and developed from other  c r i t e r i a .  

These choices wi l l  be based 

4.2. Authorized Formats and Effec t ive  Reduction Ratios. 

a. lbmn r o l l  f i lm (24: l )  

(1) Cine mode ( I A )  

(2)  Comic mode (IB) 

b. 105mn X 148m microfiche 

(1) 63 frame (7 rows X 9 columns) 24:l 

(2) 98 frame ( 7  rows X 14 columns) 24:l 

s (3)  270 frame (15 rows X 18  columns) 48:l 

(4) 420 frame (15 rows X 28 columns) 48:l 

4 7  



A P P E N D I X  I APPENCTY I 

- _  , /  
I 

. '  i E :  
. -  

Li - .  
: 5 

L L 

i n  
I i  
+ LJ 

4.3. REQUIREMENTS.'' 

a. LEGIBILITY. All characters must be recorded so they 

This means that the quality of the are readable by the user. 

master recordings must be sufficiently high to allow for the I 
normal image degradation that results when making subsequent 

generation copies for the end user. Typically, there is about 

a 10% loss in xhe ability to duplicate very 'closely spaced 

points for each subsequent generation. 

smallest characters should measure at least 0.05 mm in height 

on the original microform. This represents a character height 

at an effective magnification of 24X of approximately 1 . 2 ~  

and at 48X of approximately 2 . 4 0 ~ .  

The images of the 

b.. ROLL FILM. See Formats 1 and 2. 

c. VIC ROFICHE. See Formats 3 throucrh 6 .  

(1) PAGINATION. Either vertical or horizontal pagi- 

nation will be used in the creation of microfiche. When the micro- 

fiche is oriented so that the designated header area is upright 

and right reading, the first data frame will be placed in the 

left most position of the row immediately below the header. 

(a) VERTICAL PAGINATION. Frames following the 

first data frame will appear in sequence from top to bottom 

through the rows and from left to right through the columns. 

(b) HORIZONTAL PAGINATION. Frames following 

the first data frame will appear in sequence from left to right 

through the rov an3 from to= to Scttorr. th rouqh the colur;lns. 

( c )  I l lExLrTrTC4'P 9 '0s. 'When used, identification 

of the method of pagination will be througfi use of an arrow 
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placed in the he&&*r arcat -. Vkrtical Faginafion i v  

! ;  
i !  
L- 
11 be desig- 

nated by an arrow pointed downwards ( &)  . 
will be designated by an arrow pointing to the right ( * I .  

Horizontal pegination - *  

(2 )  IBENTIFICXTIX ZIT SEXSITIZZD PIX.: SIDE. 

I . -  

(a) SILVER ORIGINAL. When the microfiche is 

held so that the header is upright and right reading, the 

sensitized (emulsion) side will be away from the observer. 

(b) PRE-CUT STOCK OR DUPLICATES. The sensitized 

side shall be identified by one of the followirg methods. 

1 Method A--When a sheet of raw film or a - 
duplicate microfiche is held with the long sides in a vertical 

wsition and either the notch or +he corner c u t  is in the pper 

right hand corner, the sensitized side will be towards t he  

observer as specified in American National Standard, PH1.10-1963, 

Designation of Emulsion Side of Photographic Sheet Film. 

2 Method B--When a sheet of raw filn or a - 
duplicate microfiche is held with the long sides in a horizontal 

position- and the notch is in the lower right corner or the corzer 

cut is in the upper left corner, the sensitized side is towards 

the observer. 

# 

(c) IDENTIFICATION TECHYIQUES. 

- 1 Corner Cutting--To identify the sensitized 

side of a microfiche, a corner cut may be placed in the upper 

left corner of the header area wheE the sensitized side is facinq 

the observer and the header is at the top. 

a nominal 6mm along m e  i img du iena ion  ~ C O ~ J  and a nominai in. 

along the short dimension (left side) of the microfiche. 

The cut shall exter.5 
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c u t ,  a notch 

may be placed along the  r i g h t  sho r t  dimension (s ide)  near the 

bottom, when the sens i t ized  side is  facing t h e  observer and the 
I 

header area i s  a t  the  top. The notch may be of any shape but  

s h a l l  not penetrate  more than 1.6mm inward from t h e  edge. 

(3) HEADER AREA. The header area cons t i t u t e s  t h e  

top of the microfiche. The minimum area reserved for the  heezer 

s h a l l  be used only f o r  header and iden t i f i ca t ion  purposes on all 

microfiche and s h a l l  not be used f o r  microimages. If addi t iona l  

header space i s  required,  the area  dedicated t o  the next e n t i r e  

row or rows of images shal l  be used. 

row iden t i f i ca t ion  s h a l l  remain unchanged. 

s h a l l  be upright and r i g h t  reading, and a t  least 2 m  i n  height.  

A l l  characters s h a l l  be readable without magnification. 

minimum areas reserved f o r  t he  header are indicated i n  the f igu res  

When this option is u t i l i z e b ,  

A l l  header characters  

The 

f o r  the microfiche formats by shading. 

( 4 )  FRAME IDENTIFICATION. When coordinates are used 

to ident l fy  the  locat ion of images, a lphabet ic  characters  s h s l l  

be used t o  iden t i fy  rows. S t a r t ing  a t  t h e  top  l e f t  corner,  

under the  minimum header area, the first row of microimages 

s h a l l ’ b e  A, the next B, the  next C, and so on. Colur;ins s h a l l  

be i d e n t i f i e d  numerically. S t a r t i ng  a t  the le f t ,  the first  

column s h a l l  be 1, t h e  second 2 ,  and so on. 

(5) INDEX. I f  an index t o  the r i c r o f i c h e  is t o  be 

provided, the placement of t he  l as t  microimage of t h e  index sha l l  

be i n  =he bottom ~.-icj..~ L‘sr:?ez LIL ...- - L  ri:e g r i d  area.  

I -  
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J l  
(6)  -TRAILERbDk&FICRT&. d e n  r microfiche 

are used, each microfiche i n  t h e  se t ,  including t h e  f i r s t  one, 

should be sequent ia l ly  i d e n t i f i e d .  This information s h a l l  appear 
- .  

i n  t h e  right-most port ion of t h e  header area.  

( 7 )  CUT MARK. A c u t  mark w i l l  be provided f o r  auto- 

matic c u t t i n g  of 1 0 5 m  r o l l  f i lm  i n t o  microfiche. This c u t  mark 

s h a l l  be 3.0m X 3.0m square and t h e  center  of the square s h z l l  

be located 32mm - 0.2mm along t h e  bottom edge from t h e  reference + 

. corner of each microfiche area.  

( 8 )  SQUARENESS. Each s i d e  of t h e  microfiche s h a l l  be 

perpendicular t o  the bottom (reference)  edge within f 0.13mm for 

each 25mm of height  of the microfiche. The t o t a l  devia t ion  of 

the s i d e  edges from the perpendicular t o  t h e  bottom (reference 

edge) s h a l l  not  cause t h e  length of t h e  top  edge of the micro- 

f i c h e  t o  exceed 148m plus O.Om, minus l.Onun. 

(9) EDGE STRAIGHTNESS. Each of t he  four  edges of a 

microfiche s h a l l  be capable of f a l l i n g  between two s t r a i g h t  

parallel l i n e s  0.25mm apa r t .  

(10) CURL AND BOW. The curl o r  bow of a shee t  of 

microfiche, when placed convex s i d e  down on a f l a t  sur face  f o r  

a t  least s i x  hours i n  a 70QF., 50% r e l a t i v e  humidity atmosphere, 

s h a l l  have no p a r t  of t he  microfiche more than 6.35mm above the 

surface. (See ANSI Standard PH1.29-1971, Methods f o r  Determininq 

C u r l  of Photoqraphic F i l m .  

. (11) CORNER ROUNDING. Where corner rounding is 

employed, t h n  process S ’ r . 1 1  ;?3: ~ ~ T ~ . o * J c  iiil -..-I- corner more than 

3m of e i t h e r  of t h e  t w o  s i d e s  which form the corner.  
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5 .  DEFINITIONS. Definitions needed for clarification of this 

standard are given in this section. 

lication 

~ n y  use of COP1 that satisfies particular information require- 

ments. 

cing (motion picture) oriented images ( I A  orientation) 

Jargon used with intent to reference images oriented on ml, - -ro- 
film as follows, otherwise known as IA orientation. 

Immc\ 
~OlUmn 

A vertical series of microimages on a microfiche. 

Computer Output Microform: 

generated by a recorder, and duplicates thereof. 

Any microform containing images 

comic strip oriented imaqes (IB orientation) 

Jargon used with intent to reference images oriented on nicro- 

film ai follows, otherwise known as IB orientation. 

Cut Mark 

A mark added to film to permit automatic cutting of microfiche 

from a roll of f i l m .  

Fdrmat I A dimensioned layout containing requirements for size, arrenge- 
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FZ : t:i= 

The +.-+22 iy:? : . L l . , f - ~ t c . d  :cr c-x?ccure, regardless of whether 

or nGt t h i s  Z I : - ( ? ~  :r; f : i? .ed  5:. the docment or data image. 

tiearier 

Information, whioh is readable withcut magnification, placed 

at the top of a microfiche. 

Microfiche 

A sheet of film containing multiple microimages in a grid 

pattern. i 

Micro f i Im 

(1 )  A high resolution film containing an image or images 

grez t ly  reduced in size from the original. 

( 2 )  To record microimages on film. 

Microform 

A generic term for any form containing microimages. 

Microimage 

A unit of information, such as a page of text or a drawing, 

too small to be read without magnification. 

Micrographics 

The science, art and technology Of docun?ezt 2 ~ 2  inforr;,ation 

miniaturization and associat5d xicrofcrm systems. 

Notch 

Used to identify the sensitized side of a piece of photo- 

graphic f i  Im, I 
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- r--- 

I ,  

r i  
I l i  

_ i  
I Reduction, Effective --- 

A measure of the dimemior. of 

a similar conventional document would be reduced to equal the 

size of the CON generated microimage. 

R w  
A horizontal series of microimages on microfiche. 

Sensitized Side 

The side of the microform coated with a photosensitive material. 

Specification 

A document which describes the essential and technical require- 

ments for items, materials and services including procedures 

by which it will be determined that the requirements have been 

. met. , 

standard 

A document that establishes engineering and technical limitatlozs 

and applications for items, materials, processes, methods, 

designs an8 engineering practices. 

,Svstem 

(1)  All the hardware, software, microforms, etc. employed f ron 

production through utilization. 

( 2 )  An assembly of elements used to fuifili an application 

requirement. 

5 .  DIMENSIONING. The dimensions used in this standard ar2 

expressed in the metric system (SI), all dimensions shown beinq 

in millimeters. See FIPS Pub 34, ANSI Metric Practice Guide 

2210.1  \AST>i E 3 t i O - 7 2 ) .  
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W A T  1. 16m Roll Microfilm 24:l 

0.51 Min. Reserved non-image area 

t t 
14.90 lbx. Reserved image area 

I + 
0- 51 

Reserved no-image area 
CUIE HODE (IA) 

, .- 

1. Effective reduct ion 24:l. 
2. Dimensions i n  millimeters. 
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KRMhT 2. 16mm R o l l  Microfilm, Dccumnt Mark (Blip), 24:l 

Iecding end 
Reserved n o n - h g e  area 

2.16 km reference edge of film Reference edge 
reserved for coding 

1. Ef fec t ive  reduction 24:l. 
2. Dimensions in mi l l imeters .  
3. The t e x t  area shown i n  f igure 1 and 2 represents the  data placed on a 

216.orrPn x 273.4mn (8.5 x 11 i n )  page ( t y o i c a l l y  64 l i n e s  of 80 
characters 1. 

4. The t e x t  area shown i n  f igure 3 represents the  data placed on a 
355.6mn x 279.4mn (14 x 11 i n )  page ( t y p i c a l l y  6 4  l i n e s  o f  132 
characters).  
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FORMAT 3. Microfiche 63 Frame C7 R o w s  X 9 Columns) 24:l 

I-- '*::.% 

1 '0 

1. Effective Reduction 24X. 
2. D h n s i o n s  In millimeters. 

3. Grid lines sham do not appear on microfiche. 

4. With the notch and corner cut i n  the positions 

13.97 4 

1 - - -  - -  -, 
14.82 4 

sham on t h i s  drawing the sensitized side is  

facing the &server. 

, 
The tex t  area shown represents the data placed on a 

3 5 5 . h  x 279.h !I4 x 11 in) page ( typical ly  64 
l ines  of 132 characters). 
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c F O M T  4. Microfiche 98 Frame (7 Rows X 14 C a l m s )  24:l 

' 1. Effective Reduction 24X. 

f 2. Dimensions in millimeters. 

3. Grid l ines  shown do not appear on microfiche. 

4. W i t h  the notch and corner cut in the  positions 
shown on this dr.awing the sensitized side i s  

11.64 

facing the &server. 

,a i0.m - 0.76 

-1.6 

7 
lotch 

t - 
b 

The t e x t  area shown represents the data placed on a 

2 1 6 . h  x 279.bm (6.5 x 11 i n )  page ( typical ly  64 
l ines  of 80 characters). 

-c - I 
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FORUT 5. Microfiche 270 Frame (15 Bovs X 18 Colrmms) 48:X 

+ 0.00 - 0.76 

1. Effective Reduction 48X. 6.99 4 
2. D h n s i o n s  in millimeters. 

3. Grid lines shown do not appear on microfiche. 

4. With the notch and corner cut i n  the positions 

shorn on t h i s  drawing the sensitized side is 

facing the .&server. 7.41 4 

The text  area shown represents the  data placed on a 

3 5 5 . b  x 279.bm (14  x 11 i n )  page ( typ ica l ly  64 
l ines  of 132 characters) .  

59 



APPENDIX I APPENDIX I 

. F'OIPUT 6. Microfiche 420 Prsme (15 Bows X 28 Colupns) 4811 

tom 
-0.771 

1. Effective R e d U C t i O n  48X. 

2. Dimensions in millimeters. 
3. Grid lines shown do not appear on microfiche. 
4. W i t h  the notch and corner cut in the positions 

k- 4 - 2 4  

5.82 

I 
s h m  on this drawing the sensitized side is 
fazing the a b m e r .  

The tex t  area shovn represents the data placed an a 
216.- x n9.b (8.5 x u in) page (typically 64 
l ines  of 80 charactms). 

I 
r-" 
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200 

180 

160 

140 . 

120 * 

100 . 

80 , 

60 

40 * 

20 ' I 0 -  

COMPARISON OF VARIOUS CONTRACTS 

T H E  CENTER'S COM RECORDER 
FOR 

0 1 2 3 4 5 6 

YEARS 
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OMPUYEW UTPUT 

SERVICE CENTER 
operated by 

Navy Publications and Printing Service Office 

Southeast Division 

Fifth Naval District, Norfolk, Virginia 

5ND NPPSO 5210-1 
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- .  I - -  

FEDERAL GOVERNMENT INTEREST IN COM 

The Coml~troller General of t h e  United States has 
expressed keen interest i n  t h e  p r o g r e s s  a n d  t r e n d  o f  
development of Federal agencies using C O X  He recently 
suggested that the Executive Branch OMB, (23.4, and the 
Federal agencies in the Norfolk area join with GAO in a 
study to determine efficient methods for acquiring and using 
COM technology. As part of this effort a pilot COM Service 
Center has been e s t a b l i s h e d  in the Norfolk area and is 
managed and operated by the Navy Publications and Printing 
Service Office (NPPSO) , S o u t h e as  t Division, Fifth Naval 
District. 

COM SERVICE CENTER 
OPERATED BY 

NAVY PUBLXATIONS AND PRINTING S€RVICE OFFICE 

The NPPSO COM Service Center is located on the 6th 
floor of Building 143, Naval Supply Center, Naval Station, 
Norfolk, Virginia. The services are available to all Federal 
Government agencies located in the Norfolk area. Potential 
customer activities are provided with a software package, 
designed for their type of data processing equipment, to 
insure compatability with the service center COM equipment. 
Computer tapes programmed by a c  t i  v i t y data processing 
personnel to meet the input specification of the micromation 
recorder are furnished to the COM Service Center. Presently 
installed COM equipment generates 105mm microfiche and 
16mm microfilm. In accordance w i t h  the DOD Mini-Cats 
Program, 24X and 48X microfiche reductions are offered. The 
cost of microfiche master copies (silver) is presently $4.00 
each, and duplicate copies are only seven and one-half cenJs 
each. DD Form 282 and 5ND NPPSO Form 5603/36 should 
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be utilized for ordering COB1 service. DD Form 282 is available 
as a supply item. An initial supply of this form and copies of 
5ND NPPSO Form 5603/36 may be o b t a i n e d  at the COM 
Sewice Center. 

BACKGROUND 

Microform is a generic term for any form, either film 
or paper, which contains microimages, Basically, there are 
severaI types of microforms currently in use. Microfiche is 
a more recent development in micr.oform and is rapidly be- 
coming a standard medium for microimaging. Microfiche is 
a sheet of microfilm recording multiple microimages in a grid 
pattern. Microfiche film is approximately 6 x 4 inches in size. 
The principal application for microfiche is in the reproducing 
of multi-page d o c u m en  t s s u c h as catalogs, reports, and 
technical publications. The latest technique used to generate 
r.icrofiche is 2 m a c h i n e  system for translating computer 
generated tape information into human readable form and 
recording it on film in a microimage format. This system is 
known as computersutput-microfilm or simply as COM. 

Utilization of microfiche drastically reduces handling, 
distribution, and storage space requirements - smaller, lighter 
microfiche are obviously easier to handle than large books or 
computer reports. Shipping, mailing and other distribution 
costs are a fraction of those for paper output. 

Duplicate copies can be distributed easily by air mail 
instead of surface transportation. Most important is the fact 
that page changes are no longer n e c e s s a r y  as corrections 
can be quickly distributed on new fiche. Instead of requiring 
everyone on the distribution list to insert new pages, the low 
cost and flexibility of COM permits the originator to update 
the ADP tape and centrally reproduce microfiche copies of 
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the  pub]ica*;iofi. Subsequr- t:;.- ~i revised p-!icrcVfich? is distrih- 
uted to  the  user who hns %. n!- to rep!ace the 1.~1 : -:, :e ieiicroficl.. 
with the revised one. 

The merger of ADP equipment with microfilm equip- 
ment offers distinct opportunities for  other advantages : 

o CON printing and processing is much faster than 
ADP printing to  hard copy. 

e Forms can be overprinted with data  simultaneously. 

e Graphic capability ivith cer?hin COM units. 

e Reduced cost of supplies and material. 

0 U’eight of information is significantly reduced. 

e ICIicrofilm does not require decollating, bursting, or 
binding. 

e Users of data now have immediate “fingertip” access 
to  information without the requirement for  bulky, difficult to 
manage, hard copy files. 

e C O N  provides a computer generated index or re- 
trieval coding system directly onto the film as created, elimi- 
nating the requirement for drawn-out manual search activities. 
If necessary, a printed copy can be produced. 

0 Original s i 1 v e r microfiche generated by computer 
tapes is of archival quality and is available immediately for 
the generation of additional duplicates. 

e There is no longer the requirement for  an  additional 
line printer run simply to  provide one additional printout copy. 

0 After conversion of large data files to  a microfiche 
format, data  processors are free to  use line printers for  other 
applications. 
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STANDARD AND TEST OVERLAY FORM SLIDES 

STANDARD LINE SLIDES 

Three standard line slides are available for COM users 
to aid in locating information in column or tabular data when 
no custom form overlay slide is used. Slides contain horizontal 
lines either every two print lines (SL-2) , every three print lines 
(SL3), or every six print lines (SL-6) from the top to the 
bottom of the normal 64 line format. In addition the slides have 
a border line around the 132 x 64 print position matrix. 

CUSTOM DESIGN OVERLAYS 

Form overlays can be designed for specific application. 
Cost of overlays are approximately $65.00 plus $20.00 per hour 
preparation time. NPPSO will assist the customer activity in 
locating procurement sources. 

PRECISION CHARACTER POSITION OVERLAY GRID 

Transparent overlay grids are provided for use by COM 
manufacturers and COM users to aid in specifying the column 
and row print positions of characters, lines, and headings that 
are to appear on form slides. Overlay grids contain the 132 x 64 
character position format at the original form scale on 14” x 
17” film. Every print column and row is numbered. 
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COM EQUIPMENT LOCATED 

STROMBERG DATAGRAPHIX 
MODEL 4360 MICROMATION RECORDER 

Accepts computer generated data directly from a mag- 
netic tape drive and translates it to alphanumerics at a rate 
of up to 60,000 characters per second. 

Readable text is produced at speeds exceeding 15,000 
lines a minute. These are standard computer pages of 132 
characters a line and 64 lines to the-page. 

Output-16mm roll film, also 105mm microfiche re- 

Input-7 o r  9 t r a c k  tape-556, 800 or 1600 BPI 

Character Font: Sans Serif - 75 characters of which 
64 are selectable at one 
time. 

ductions at 24X or 48X. 

(Bits Per Inch). 

Output is in a computer page format. 
Forms Projector -Has form overlay capability. 
At 48X - Approximately 270 c om p u t e r pages per 

Fiche. 
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IN NPPSO SERVICE CENTER 

BRUNING OP 40/80- FICHE DUPLICATOR 

WSI MINI-CAT FICHE READER 

KODAK VERSAMAT FILM PROCESSOR 
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FOR GENERAL INFORMATION CONTACT: 

RIr. L. G. Hudson, Director, Navy Publications and 
Printing Service Office, S o u  t h e as t Division, Fifth Naval 
District, Building K-BB, N a v  a1 Station, Korfolk, Virginia 
23511, Area Code 804, 444-7068, Autovon 690-7068. 

COM SERVICE CENTER LOCATION 

COM Service Center - YO NPPSO Service Center, 6th 
Floor, Building 143, Naval Station, Norfolk, Virginia 23511, 
Area Code 804, 444-3247 or 444-4930. (Messrs: R. L. Snowden 
or P. T. Hodges.) 

PRESENT HOURS OF OPERATION 

0600-1630, Monday thru Friday. 

PRESENTLY INSTALLED EQUIPMENT 

Stromberg-Datagraphix Model 4360 COM Unit. 
Kodak Model 75 Versamat Film Processor. 
Bruning Model OP 40/80 Microfiche Duplicator/Collator. 

Reviewed a Approved October 1974 &//dAJ 
I, 

Director, Novy d b l i c a t i o n s  and Printing 

Service Office,  Southeastern Division, Norfolk, Vo. 
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COM 4360 DATAGRAPHIC MASTER F ILE RECORD 
5ND NPPSO 5600/19 

PROGRAM J 0. NUMBER 

DATE 

ACT I VIT Y 

T O T A L  NO. OF FICHE 

MACHINE SET UP 

9 TRACT TRACT C o d e  Plug1 
7 TRACT BUSINESS 0 7 TRACT SCIENTIFIC 9 TRACT BUSINESS OS,-IENTIFIC 

B P I  
r- 1 556 L7 800 -. 1600 

n 16MM 0 lO5MM 
S I Z E  OF FILM 

REDUCTION 

OTHER - m24X 48X 
-L- 

F O R M  SLIDE NO FOR t05MM 

- 
FOR INFORMATION CALL f N a n e  8 Tef. No.) 

~ 

- . 5.. 

HISTORY NOTES 
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HOURS EARNED 
CP 543 

HOURS EARNED 
CP 544 

I I I 

COST PROCESS 540 
REVENUE 

COST PROCESS 543 
R E V E W E  

COST PROCESS 544 
REVENUE 

T O T A L  REVENUE 

DIRECT PROCESS 
LABOR COSTS 

DIRECT MATERIAL  

I 

EQUIPMENT 
RENTAL COSTS 

OF EQUIPMENT 
AMOR T IZ A T I ON 

SUPERVISORY 
COSTS 

CVEQYEAD COSTS 

T O T A L  COSTS 

OPERATING - GA I N/L oss 
HOURS EARNED 
CP 540 

I I I I I I 

T O T A L  DIRECT 
PROCESS H R S .  

~~ 

T O T A L  
SUPV'Y HRS. 

cc 54 
EFFICIENCY - 
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COMPUTER OUTPUT MICROFILM (COM) MONTHLY PRODUCTION RECORD 
5F;D NPP5O 5601 ';C R e v .  2 75' 

COST PROCESS 540 
REVENUE 

COST PROCESS 543 
REVENUE 

i COST FEdCCSS 544 
REVENUE 

DIRECT MATERIAL I 1 I I I 

HOURS EARNED I I I I I I 

I I I I I I HOURS EARNED 
CP 544 

I T O T A L  DIRECT 
PROCESS HRS. I 1 

! 
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I .  FECEFAL R f G U L A T I 3 N S  _------_------_---- 
Micrcf i l m i n g  - F e d e r a l  P r o p e r t y  Management R e g u l a t i o n s  

(FPMR) S u b p a r t  101-11 .5 .  

M i c r o p u b l i s h i n g  - Gcvernmen t  P r i n t i n a  a n d  B i n z i n g  
Z e g u l a i i u n s  XO. 2 3 .  

F e d e r a l  s t a n d a r d s  - FIPS T a s k  G r o u p  1 8 .  ( S e e  Appendix  I . )  

Shzr incr  o f  F e d e r a l  r e s o u r c e s  - FPKR S u b p a r t  1 0 1 . 3 2 . 2 .  

Use o f  c o m m e r c i a l  v e r s u s  i n - h o u s e  f a c i l i t i e s  - Off i ce  
o f  Management and  Budge t  (OMB) C i r c u l a r  A-76. 

P r o c u r e m e n t  r e q u i r e m e n t s  - FPMR S u b p a r t  101-32 .4 .  

G S A  R e c o r d s  Management Eiandbook , ComEuter  O u t p u t  Micro- --- -------- -------- 
f i l m ,  N a t i o n a l  S t o c k  Number (FSN) 7610-00-117-8777,  1 9 7 5 .  ---- 

-----_---------- G u i d e  t o  M i c r o r e p r o d u c t i o n  -----------4-- L q u i p m e n t ,  N a t i o n a l  M i c r o f i l m  
A s s o c i a t i o n ,  B e t h e s d a ,  N a r y l a n d ,  1975,--- 

How t o  S e l e c t  a M i c r o f o r m  R e a d e r  o r  R e a d e r - P r i n t e r ,  

I n c r e a s e d  Use o f  Computer O u t p u t  M i c r o f i l m  by  F e d e r a l  

-------------------------------------------------- 
N a t i o n a l  M i c r o f i l m  A s s o c i a t i o n ,  B e t h e s d a ,  M a r y l a n d ,  1 9 7 4 .  

------_------------- -------- ---_---------- -------- 
A g e n c i e s  Cou ld  R e s u l t  i n  S a v i n g s ,  ( B - 1 1 5 3 6 9 ) ,  C o m p t r o l l e r  
G e n e r a l  o f  t h e  U n i t e d  S t a t e s ,  November 2 6 ,  1 9 7 4 .  
----------------------------- - 

M i c r o f i c h e  Viewing  Egu ipmen t  G u i d e ,  3 r d  ed . ,  D e f e n s e  -_---_----------- -- -- ---------- 
D o c u m e n t a t i o n  C e n t e r ,  D e f e n s e  S u p p l y  Agency ,  Repor t  No. 

- DDC-TR-73-1, 1 9 7 3  

r r I .  M A G A Z I N E  ARTICLES ----------------- 
I v e s o n ,  K e n n e t h ,  " T r o u t  F i c h e i n g  i n  America", -------- Computer  

D e c i s i o n s ,  J u n e  1 9 7 5 .  --------- 

---------- The O f f i c e  ( v a r i o u s  i s sues ;  e sp .  Volume 7 9 ,  Number 5 ,  
Way 1 9 7 0 ) .  
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