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

The Growth of the Data Communication Problem 

The h i s t o r y  o f  America i s  a s t o r y  o f  u n p a r a l l e l e d  economic growth.  
Two o f  t h e  p r i n c i p a l  c h a r a c t e r i s t i c s  o f  t h i s  growth  have been:  t h e  

e x t e n s i o n  o f  t h e  market  from a  l o c a l  t o  a na t ion -wide  a r e a ;  and t h e  
t r e n d  towards  l o c a t i n g  p r o d u c t i o n  f a c i l i t i e s  a s  c l o s e  t o  t h e  s o u r c e  
of  raw m a t e r i a l s  a s  i s  economically f e a s i b l e .  

The problem t h e  American businessman has  t o  f a c e  a s  a r e s u l t  o f  t h i s  
economic growth i s  t h a t  o f  m a i n t a i n i n g  c l o s e  c o n t a c t  wi th  h i s  market  
( t h e  n a t i o n )  and w i t h  t h e  wide s p r e a d  p r o d u c t i o n  f a c i l i t i e s  he com-
mands f o r  s a t i s f y i n g  t h e  market 's  needs. 

The answer t o  t h i s  problem has  been t h e  d e c e n t r a l i z a t i o n  of  i n d u s t r i a l  
and business  organiza t ion  with t h e  concurrent  c e n t r a l i z a t i o n  of  con t ro l .  

However, wi th  t h e  development of t h i s  o rgan iza t iona l  form, t h e  communi- 
c a t i o n s  between t h e  c e n t r a l  p o i n t  o f  c o n t r o l ,  t h e  d e c e n t r a l i z e d  pro-  
d u c t i o n  f a c i l i t i e s ,  and t h e  n a t i o n - w i d e  market  has  become a s e r i o u s  
problem. D i s t a n c e ,  t ime and a n t i q u a t e d  d a t a  p r o c e s s i n g  methods have  
m i l i t a t e d  a g a i n s t  e f f i c i e n t  communications. 



1 A Decentralized Organ!za+ion I 
P i c t u r e d  on t h i s  map i s  a t y p i -
c a l l y  d e c e n t r a l i z e d  na t ion -wide  
organiza t ion ,  a r b i t r a r i l y  d iv ided  
i n t o  fou r  r eg ions :  The A t l a n t i c ,  
S o u t h e a s t ,  C e n t r a l  and Western  

Regions.  Wi th in  each  r e g i o n  a r e  
t h e  r e g i o n a l  o f f i c e s  r ep re sen ted  
by squares  and a  v a r i e t y  of  s a l e s  
o f f i c e s ,  warehouses and f a c t o r i e s  
r e p r e s e n t e d  by d o t s .  E a c h  o f  
t hese  f a c i l i t i e s  w i l l  b e  g e n e r -
a t i n g  i n f o r m a t i o n  which must be 
s e n t  t o  t h e  o r g a n i z a t i o n a l  head- 
q u a r t e r s  a t  D e t r o i t  r e p r e s e n t e d  

by t h e  s t a r  on t h e  map. 

F o r  t h e  s a k e  o f  i l l u s t r a t i o n ,  

a s s u m e  t h a t  a s a l e  o c c u r s  i n  

t h e  San F r a n c i s c o  Branch  s a l e s  
o f f i c e .  The c u s t o m e r  r e q u e s t s  
s a l e  o f  a p r o d u c t  t o  h i m  on  
c r e d i t .  The c r e d i t  check is made 
l o c a l l y  and approved .  The c u s -
tomer i s  then  g iven  a t e n t a t i v e  
d a t e  o f  d e l i v e r y  on a  warehouse 
l o c a t e d  i n  S a l t  Lake C i t y .  That  
e v e n i n g  t h e  a c c u m u l a t e d  s a l e s  
o r d e r s  f rom t h e  San  F r a n c i s c o  
o f f i c e  a r e  t a b u l a t e d  and mai led  
t o  t h e  S a l t  Lake C i t y  warehouse 

w h e r e  t h e  o r d e r s  a r e  c h e c k e d  
on t h e  fo l lowing  morning a g a i n s t  
e x i s t i n g  s t o c k .  O r d i n a r i l y  t h e  bulk  o f  t h e  o r d e r s  w i l l  be f i l l e d  from 
s tock .  However, ou r  customer 's  product  i s  no t  i n  s tock .  This  s i t u a t i o n  

aggrava tes  t h e  communications problem. The o r g a n i z a t i o n a l  headqua r t e r s  



i n  D e t r o i t  must be checked t o  f i n d  ou t  what product ion f a c i l i t y  i n  t h e  
n a t i o n  can  make t h i s  i t em a v a i l a b l e  t o  t h e  S a l t  Lake C i t y  warehouse. 
J u s t  what does t h i s  mean i n  terms o f  t he  communication problem? 

S a l t  Lake C i t y  must communicate e i t h e r  through the  mai l  o r  by te lephone 

wi th  the  D e t r o i t  o f f i c e .  D e t r o i t  must then check i t s  records on produc- 
t i o n  and determine which p l a n t  n e a r e s t  t h e  S a l t  Lake C i t y  warehouse i s  
capable o f  f i l l i n g  the  o r d e r  f o r  t h i s  ma te r i a l  i n  t h e  s h o r t e s t  p o s s i b l e  
t ime.  A s  a r e s u l t  o f  s cann ing  t h e  r e c o r d s ,  i t  i s  de termined  t h a t  t h e  
S e a t t l e  P l a n t  can b e s t  f i l l  t h e  needs of t h e  S a l t  Lake C i t y  warehouse. 
D e t r o i t  then n o t i f i e s  t h e  p l a n t  t o  manufacture a quan t i t y  of t he  product 
f o r  t h e  S a l t  Lake C i t y  warehouse. A t  t he  same time D e t r o i t  w i l l  n o t i f y  
S a l t  Lake C i t y  t h a t  d e l i v e r y  w i l l  be made from t h e  S e a t t l e  P l an t .  This  
i n fo rma t ion  w i l l  be r e l a y e d  back t o  t h e  San Franc isco  S a l e s  o f f i c e  s o  
t h a t  they  may n o t i f y  t he  customer of  the  ad jus ted  d a t e  of d e l i v e r y .  

On completion o f  t h e  product ion o r d e r  a t  S e a t t l e ,  t he  product w i l l  then 

be d e l i v e r e d  t o  t h e  S a l t  Lake C i t y  warehouse where i t  w i l l  be packed 
and sh ipped  t o  t h e  customer. S a l t  Lake C i t y  w i l l  n o t i f y  San F ranc i sco  
t h a t  t h e  goods have been sh ipped ,  and how they  have been shipped.  The 

S a l e ,  f o r  a l l  i n t e n t s  and purposes,  i s  complete. 

To n o t i f y  t h e  cus tomer  t h a t  d e l i v e r y  on h i s  comple te  o r d e r  w i l l  be  
de l ayed  w i l l  p robab ly  t a k e  f o u r  days  under  t h e  c i r cums tances  we have 
j u s t  d e s c r i b e d .  Four days t o  n o t i f y  a customer when or  i f  goods w i l l  
be d e l i v e r e d  i s  an i n o r d i n a t e l y  long pe r iod  o f  time. A customer 's  good 
w i l l  tends t o  decrease  with t h e  length  of time i t  takes  f o r  the  d e l i v e r y  
of  goods and wi th  t h e  promptness with which he is appr i sed  o f  t h e  con-
d i t i o n  of  h i s  o r d e r .  We s e e  t h a t  t h e  o r g a n i z a t i o n  i s  n o t  a b l e  t o  keep 
up  w i t h  t h e  c o n d i t i o n  of  i t s  o p e r a t i o n s  i n  o r d e r  t o  e f f i c i e n t l y  and 

economically meet t h e  needs of t h e  market.  The foca l  p o i n t  of  t h e  prob- 

lem is i n e f f i c i e n t  communications. 

T h i s  p r e s e n t a t i o n  has  been des igned  t o  i l l u s t r a t e  t o  you the  scope of  
t h e  problem o f  d a t a  communications i n  i n d u s t r y  today.  Let us  now look 

a t  t h i s  problem a s  i t  would be handled by t h e  Univac Data Communications 
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Cons ide r  aga in  t h e  s a l e  t h a t  i s  
be ing  made a t  t h e  San F r a n c i s c o  
o f f i c e .  The c r e d i t  c h e c k  h a s  
been made and approved and now 
t h e  o f f i c e  b e g i n s  t o  g e n e r a t e  
t h a t  d a t a  which w i l l  be of  most 
i m p o r t a n c e  t o  i t  l o c a l l y  a n d  
t o  t h e  r e s t  of  t h e  o rgan iza t ion .  
The  l o c a l  o f f i c e  w i l l  d e v e l o p  
c o p i e s  o f  t h e  o r i g i n a l  s a l e s  
o r d e r s  t h a t  w i l l  be  i n c l u d e d  
i n  i t s  own f i l e s ;  one  w i l l  b e  
g iven  t o  t h e  sa lesman;  one w i l l  
s t a t e  t h e  c o n d i t i o n  o f  s a l e  
and t h e  t y p e  o f  d e l i v e r y  t o  be 
made t o  t h e  c u s t o m e r .  The San  
Francisco  o f f i c e  i n  developing i t s  own reco rds ,  w i l l  do t h i s  work w i t h  
types of o f f i c e  machinery which a r e  common i n  bus iness  today. 

I Punched Paper Tape - A By-product of Local Processing 1 
The t y p e s  o f  o f f i c e  m a c h i n e s  
t h a t  may be found i n  t h i s  o f f i c e  
w i l l  depend upon t h e  volume and 
complexity of  t h e  d a t a  processed  
t h e r e .  I f  t h e  volume r e q u i r e -
ments a r e  low, we can reasonably 
e x p e c t  t o  f i n d  key-dr iven  o r d e r  
w r i t i n g  machines used t o  process  
a l l  da t a .  I f  t h e  volume r e q u i r e -  
ments a r e  very  h igh  and complex, 
i t  is  s a f e  t o  assume t h a t  punched 
c a r d  equipment  w i l l  be used  t o  
p r o c e s s  t h e  d a t a .  Whatever t h e  
n a t u r e  o f  t h e  o f f i c e  machinery  
t h a t  may be employed ,  t h e  ma-
c h i n e r y  w i l l  b e  a d a p t a b l e  t o  



t h e  h i g h l y  f l e x i b l e  Univac Data  Communications System. I n  t h e  system 
p rev ious ly  d i scussed  the  d a t a  on the  s a l e  was developed and t r ansmi t t ed  
a s  e i t h e r  t y p e w r i t t e n  a l p h a b e t i c  o r  numeric informat ion  o r  a s  a v e r b a l  
r e s t a t e m e n t  o f  t h e  s a l e .  Our o b j e c t i v e  now is  f i r s t  t o  deve lop  one 
medium o f  t ransmiss ion  t h a t  is economical and accura te .  The answer l i e s  
i n  t h e  u s e  o f  encoded a l p h a b e t i c  and numeric d a t a  i n  t h e  form o f  f i v e  

channel punched paper tape .  

F ive  channel  punched paper  t ape  i s  t h e  s t anda rd  medium of  t ransmiss ion  

i n  t h e  communications indus t ry .  Its s e r v i c e a b i l i t y  has been e s t a b l i s h e d  
through years  of  economical use.  

Every t r a d i t i o n a l  o f f i c e  machine ( t y p e w r i t e r s ,  c a l c u l a t o r s ,  cash  reg i -  
i s t e r s ,  b i l l i n g  machines and ~ u n c h  card  equipment) develops information 
i n  two forms: 

1 .  	 The ha rd  copy ( r eadab le  alpha-numerics) .  

2 .  	 The machine language  ( p r e s s u r e  s t r o k e s  o f  keys i n  equipment 
o t h e r  than  punched c a r d s ,  and mechanical o r  e l e c t r i c a l  a c t i o n s  

i n  punched ca rd  equipment).  

For y e a r s  t h e  most f r e q u e n t l y  used form of i n fo rma t ion  was hard  copy. 
Today, however, we mechanically pick up and encode the  machine language 
while  t h e  hard copy is  developed. This  language appears on f i v e  channel 

punched paper  t ape  a s  a by-product of  t h e  development of r eadab le  hard  

COPY. 

A wide  v a r i e t y  o f  o f f i c e  mach ine ry  i s  a v a i l a b l e  which w i l l  e i t h e r  

produce by-product  paper  t a p e  r eco rd ings  of t h e  in fo rma t ion  they  no r -  

m a l l y  p r o c e s s  o r  produce  from by-product  pape r  t a p e  r e c o r d i n g s  made 

by o t h e r  equipments. 


1 
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I The Rernington Electronic Synchro-Tape Typewriter 

The Remington E l e c t r o n i c  Synchro- 
Tape  T y p e w r i t e r ,  a p r o d u c t  o f  
t he  Business Machine and Suppl ies  
D i v i s i o n  o f  Remington Rand, r ep -

r e s e n t s  t h e  most advanced  form 
o f  common l a n g u a g e  t y p e w r i t e r s  
today. 

The Remington E l e c t r o n i c  Synchro- 
Tape  T y p e w r i t e r  p e r m i t s  e n t r y  
f o r  a u t o m a t i c  encoding  o f  f i v e ,  
s i x  o r  s e v e n  c h a n n e l  p u n c h e d  
p a p e r  t a p e  e i t h e r  m a n u a l l y  
t h r o u g h  a k e y b o a r d ,  o r  automa-
t i c a l l y  from o t h e r  p a p e r  t a p e .  
Manual e n t r y  f o r  e n c o d i n g  i s  a  
s imple  p r o c e s s  t h a t  any t y p i s t  can mas te r  w i t h  a minimum of  t r a i n i n g .  

The Remington E l e c t r o n i c  Synchro-Tape Typewri ter  w i th  a t h r e e  o r  fou r  
bank keyboard and upper o r  lower c a s e  keyboards e l i m i n a t e s  cumbersome 

l e t t e r  and f i g u r e  s h i f t s  p r ev ious ly  needed t o  encode a l p h a b e t i c  and 
numeric d a t a  on tape.  An automatic  memory device  t h a t  w i l l  au toma t i ca l l y  
recognize  t h e  need f o r ,  and cause t h e  occurence o f  t h e s e  s h i f t s ,  e l i m i -
n a t e s  t h e  common e r r o r  of  s h i f t  omissions.  

The Remington E l e c t r o n i c  Synchro-Tape Typewri te r  can be programmed t o  
au toma t i ca l l y  encode d a t a  on f i v e ,  s i x ,  seven o r  e i g h t  channel  punched 
paper tape.  This  can be accomplished by us ing  a combination o f  r e a d e r s ,  
some of  which w i l l  be reading d a t a  t a p e s ,  o t h e r s  of which w i l l  be format 
c o n t r o l  t a p e s .  Format c o n t r o l  t a p e s  w i l l  c o n s i s t  o f  t a p e  l oops  e i t h e r  

o f  p l a s t i c  o r  parchment type  paper .  

The u l t i m a t e  i n  v e r s a t i l i t y ,  t h e  Remington E l e c t r o n i c  Synchro-Tape  
Typewri te r  p e r m i t s  manual, au toma t i c ,  and semi-au tomat ic  e n t r y  o f  i n -
formation f o r  encoding and decoding t o  and from punched paper  tape .  

An impor t an t  c o n s i d e r a t i o n  i s  t h a t  a l l  o f  t h e s e  o p e r a t i o n s  occu r  s i -
multaneously and a s  a by-product of  t h e  product ion  o f  ha rd  copy by t h e  
t y p i s t .  



I 1The Rernington Rand Punched-Card-to-Paper Tape Converter 

I f  t he  volume o f  l o c a l  process ing  
done a t  San F r a n c i s c o  i s  l a r g e  
e n o u g h  t o  j u s t i f y  t h e  u s e  o f  

punched-card equipment,  t h e  d a t a  

g e n e r a t e d  by t h e  p u n c h e d - c a r d  
i n s t a l l a t i o n  i s  r e a d i l y  converted 
t o  punched  p a p e r  t a p e  t h r o u g h  
t h e  u s e  o f  t h e  Remington  Rand 
Punched-Card-to-Paper  Tape Con- 
v e r t e r ,  Model 318. Punched c a r d s  
a r e  s t a c k e d  i n  t h e  i n p u t  b i n  
of  t h i s  machine and au tomat ica l ly  
r e a d .  I n f o r m a t i o n  i s  a u t o m a t -
i c a l l y  t r a n s l a t e d  from the  punch- 
c a r d  code  t o  f i v e - c h a n n e l  code  
on  punched p a p e r  t a p e .  Ano the r  

f e a t u r e  of t h i s  u n i t  permi ts  the  e d i t i n g  of  t ape  format. Thus, a l l  d a t a  
g e n e r a t e d  i n  San F r a n c i s c o  i s  e a s i l y  c o n v e r t e d  i n t o  a t r a n s m i t t a b l e  

f6rm - punced pape r  t a p e .  Now t h a t  t h e  s a l e  has  been recorded  b o t h  i n  
h a r d  copy form f o r  t h e  l o c a l  o f f i c e  and i n  o u r  t r a n s m i t t a b l e  f i v e -
c h a n n e l  punched p a p e r  t a p e ,  i t  remains  f o r  San F r a n c i s c o  t o  n o t i f y  
the  warehouse o f  t he  i tems t h a t  a r e  t o  be shipped. 

' The Paper Tape Transmitter 1 
I n  o r d e r  t o  n o t i f y  t he  warehouse 
o f  t h e  o r d e r ,  t h e  U n i v a c  D a t a  

C o m m u n i c a t i o n s  S y s t e m  w i l l  
u t i l i z e  t h e  l i n e s  o f  communi-
c a t i o n s  n e t w o r k  t o  t r a n s m i t  
t h e  d a t a  from t h e  San F r a n c i s c o  
o f f i c e  t o  t h e  S a l t  L a k e  Ci . ty  
warehouse. 

An i n e x p e n s i v e  u n i t ,  t h e  p a p e r  
t a p e  t r a n s m i t t e r  i s  t h e a d d e d  
p i ece  o f  equipment t h a t  i s  neces-
s a r y  f o r  S a n  F r a n c i s c o  t o  a c -
complish t h i s  t r ansmis s ion .  
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I Over Communications Liner 

The p r e v i o u s l y  p repa red  punched 
p a p e r  t a p e s  a r e  mounted on t h e  
p a p e r  t a p e  t r a n s m i t t e r  and t h e  
da t a  is s e n t  on t o  t he  warehouse, 
ove r  communications l i n e s  which 
a r e  a v a i l a b l e  through t h e  u t i l i -  
t i e s  s u p p l y i n g  t h e s e  s e r v i c e s  
t o  bus ines s  and i n d u s t r y .  

Developing a Shipping Order0 

t h e  S a l t  Lake C i t y  warehouse 

f i c e ,  t h e  message i s  r e c e i v e d  
t h e  f o r m  o f  p a p e r  t a p e ,  a 

d u p l i c a t e  o f  t h e  o r i g i n a l  pape r  
t a p e  p r e p a r e d  i n  San F r a n c i s c o .  

The t ape  thus  produced i s  i n t r o - 1 
duced i n t o  a  Remington E l e c t r o n i c  1 

Synchro-Tape T y p e w r i t e r  and t h e  
t y p e w r i t e r  a u t o m a t i c a l l y  r e a d s  
the in fo rma t ion  from t h e  punched 
p a p e r  t a p e .  I n  t h e  p r o c e s s  o f  

r e a d i n g  t h i s  i n f o r m a t i o n  f rom 
t h e  p u n c h e d  p a p e r  t a p e ,  t h e  
Remington  E l e c t r o n i c  S y n c h r o -  

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



Readying the Shipment for Delivery I 
The s h i p p i n g  o r d e r  p roduced  by 
the  Remington E l e c t r o n i c  Synchro- 

Tape  T y p e w r i t e r  i s  t h e n  g i v e n  
t o  a s h i p p i n g  c l e r k  who p i c k s  
t h e  o rde red  i t ems  from t h e  ware- 
h o u s e  f l o o r  a n d  r e a d i e s  them 
f o r  d e l i v e r y .  T h e  d i s p a t c h e r  
w i l l  t h e n  compare t h e  i t e m s  on 

t h e  s h i p p i n g  o r d e r  w i t h  t h o s e  
iterns t h a t  a r e  a c t u a l l y  shipped.  

L e t  u s  s u p p o s e  t h a t  t h e  s u p p l y  
f o r  o n e  i t e m  a p p e a r i n g  on  t h e  
s a l e s  o r d e r  whose p r o g r e s s  we 

a r e  fo l l owing  was suddenly wiped 
o u t  e a r l i e r  i n  t h e  d a y .  Some 

i tems  w i l l  n o t  be a v a i l a b l e  f o r  immediate d e l i v e r y .  A copy o f  t h e  s h i p -  

p i n g  o r d e r  w i t h  t h e  n o t a t i o n  o f  t h e  q u a n t i t i e s  t h a t  were s h i p p e d  i s  
then r e t u r n e d  t o  t h e  warehouse o f f i c e .  

IPreparing the Invoice - I 
Although some o r g a n i z a t i o n s  may 
u s e  c e n t r a l i z e d  i n v o i c i n g  p roce -  
d u r e s ,  i n  t h i s  c a s e  we a r e  i n -
v o i c i n g  f r o m  t h e  w a r e h o u s e .  
What i n f o r m a t i o n  must a p p e a r  on 
t h e  i n v o i c e ?  The same i n f o r m a -
t i o n  t h a t  a p p e a r e d  on t h e  o r i -  
g i n a l  s a l e s  o r d e r  p l u s  t h e  new 

da t a - such a s  "quan t i t y  shipped. " 
I n f o r m a t i o n  t h a t  was on t h e  o r i -  
g i n a l  s a l e s  o r d e r  was p r e v i o u s l y  

punched on p a p e r  t a p e ,  t h e  t a p e  
produced by t h e  warehouse p a p e r  
t a p e  r e c e i v e r .  T h i s  i n f o r m a t i o n  
w o u l d  i n c l u d e  t h e  c u s t o m e r ' s  
n a m e ,  b i l l  t o ,  s h i p  t o ,  t h e  



d a t e ,  a l o n g  w i t h  t h e  i t e m s  l i s t e d  on t h e  o r i g i n a l  s a l e s  o r d e r .  The 
t y p i s t  need n o t  r e t y p e  t h i s  i n f o r m a t i o n .  The ~ u n c h e d  paper  t a p e  con-
t a i n i n g  t h i s  information i s  mounted on the  Remington E lec t ron ic  Synchro- 

Tape Typewriter.  

A c t i v a t e d  by t h e  s a l e s  o r d e r  t a p e ,  t h e  Remington E l e c t r o n i c  Synchro-  
Tape Typewri ter  reproduces s imul taneous ly  t h e  hard copy o f  t he  i n v o i c e  

and a  punched paper t ape  copy on a  blank tape .  The typewr i t e r  automati-  

c a l l y  s t o p s  a t  t h e  proper  p o i n t s  f o r  manual i n s e r t i o n  o f  new d a t a  re-

s u l t i n g  from warehouse o p e r a t i o n s .  So we s e e  t h a t  o n l y  newly c r e a t e d  
d a t a  need be processed by t h e  t y p i s t .  

With t h e  p a r t i a l  shipment  on i ts  way and t h e  p repa r1 , t i on  o f  t h e  i n -  
vo ice  s e t ,  a  new t a p e  i s  developed which c o n t a i n s  t h e  e s s e n t i a l  d a t a  
requi red  f o r  eventua l  e l e c t r o n i c  processing.  

Dual Address Transmission 

The new i n v o i c e  t a p e  i s  t r a n s - 

m i t t e d  t o  Denver  f o r  r e l a y  t o  

D e t r o i t .  T h i s  i n f o r m a t i o n  i s  

o f  v a l u e  a t  two p o i n t s  i n  t h i s  

o r g a n i z a t i o n  i n  t h i s  p a r t i c u l a r  

c a s e ,  Denver and San F ranc i sco .  

Denver must be n o t i f i e d  i n  o r d e r  


t o  r e l a y  t h i s  i n f o r m a t i o n  f o r  

f u r t h e r  p r o c e s s i n g  a t  D e t r o i t .  

The San  F r a n c i s c o  o f f i c e  must  

b e  n o t i f i e d  i n  o r d e r  t o  i n f o r m  

t h e  sa l e sman  and  cus tomer  o f  a 

p a r t i a l  r a t h e r  t h a n  a comple t e  

shipment  and t o  a d j u s t  i t s  r e c - 

o rds  accord ingly .  


Both San Francisco and Denver a r e  n o t i f i e d  of  t he  p a r t i a l  shipment by a 
convent ional  technique known a s  'Dual Address Transmission' .  



So f a r  we have only been d i scuss -  
i ng  t h r e e  u n i t s  o f  t h i s  organiza-  
t i o n .  However,  t h e r e  a r e  more 
than th ree  u n i t s  i n  the  organiza-  
t i o n  and  a l l  t h e s e  u n i t s  mus t  
b e  a b l e  t o  c o m m u n i c a t e  w i t h  
t h e i r  r e spec t ive  reg ional  o f f i c e s  

i n  o r d e r  t o  communica t e  w i t h  
D e t r o i t .  U n i t s  w i l l  be grouped  
on v a r i o u s  communications l i n e s  

s o  t h a t  t h e y  may e c o n o m i c a l l y  - t ransmit  and r ece ive  information.  

These  l i n e s ,  c a l l e d  w a y - l i n e s ,  
may s e r v i c e  t h r e e  o r  more u n i t s  

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

the  l i n e  i l l u s t r a t e d  he re .  The arrangement o f  way-l ines  and t h e  number 
o f  drops  on a way- l ine  i s  an e n g i n e e r i n g  problem. The communications 
u t i l i t i e s  from whom l i n e s  a r e  l ea sed  provide  the  eng inee r ing  advice  t o  
so lve  t h e  problem. 

The "Hub" System 

Shown h e r e  a r e  t h r e e  w a y - l i n e s  

of t he  western region,  converging 
i n t o  Denver. 

These way- l ines  and a l l  t h e  way- 
l i n e s  f o r  e a c h  o f  t h e  f o u r  r e -
g i o n s  compr i se  t h e  e n t i r e  com-
m u n i c a t i o n s  ne twork  o f  t h e  o r -

g a n i z a t i o n .  Two forms o f  i n f o r -
mation may t r a v e l  over  t h i s  n e t -  

work:  d a t a  and  a d m i n i s t r a t i v e  

messages. 

A d a t a  message  i s  i n f o r m a t i o n  
in tended  f o r  even tua l  e l e c t r o n i c  
mach ine  p r o c e s s i n g ,  T h i s  form 



o f  information may o r  may no t  be i n t e l l i g i b l e  t o  human beings.  Adminis-

t r a t i v e  messages, however, a r e  messages which a r e  i n t e l l i g i b l e  t o  human 

beings and a r e  no t  intended f o r  machine process ing .  

Data messages w i l l  always t r a v e l  from t h e  more remote p o i n t s  o f  t h e  
o r g a n i z a t i o n  t o  t h e  c e n t r a l  p o i n t  f o r  d a t a  p r o c e s s i n g .  I n t e r m e d i a t e  
s t a g e s  o f  d a t a  c o l l e c t i o n  may a l s o  be p a r t  o f  such a system. I n  t h i s  
c a s e  D e t r o i t  r e p r e s e n t s  t h e  hub t o  which d a t a . w i l 1  be s e n t .  Denver 
r ep re sen t s  an in t e rmed ia t e  or sub-hub p o i n t  o f  c o l l e c t i o n .  

Admin i s t r a t i ve  messages do no t  adhere t o  t h i s  "hubn type of  communica- 

t i o n s ;  they  a r e  addressed t o  random p o i n t s  of t h e  o r g a n i z a t i o n .  A n e t -

work d e s i g n e d  f o r  bo th  a d m i n i s t r a t i v e  and d a t a  t r a f f i c  i s  c a l l e d  a  
" s h a r e d  network."  Shared  networks r e p r e s e n t  an economica l  method of  
handl ing  t h e  bulk of t he  communications o f  one o rgan iza t ion .  

Denver and i t s  r eg iona l  coun te rpa r t s  throughout t he  n a t i o n  need no t  a c t  

only a s  r e l a y  s t a t i o n s  t o  D e t r o i t .  The in te rmedia te  p o i n t s  i n  t h e  "hub" 
systems may r e l a y  messages from one p o i n t  t o  another  when a sender  and 
a r e c e i v e r  a r e  on d i f f e r e n t  way l i n e s .  For example, i f  S e a t t l e  wants 
t o  s e n d  messages t o  Los Ange le s ,  t h e y  can do s o  by t r a n s m i t t i n g  t o  
Denver f o r  r e l a y  t o  Los Angeles.  Th i s  o b v i a t e s  t h e  need f o r  l i n e s  o f  

connect ing a l l  t he  u n i t s  o f  t he  organiza t ion  with each o t h e r ,  and s t i l l  
a f f o r d s  a  complete communications system without t he  expense of "sp ider -  

web" networks. 

IThe Trunking System I 
l n s i d e  t h e  Denver  o f f i c e  i s  a 


th ree-bank p a p e r - t a p e  r e c e i v e r .  

T h i s  u n i t  i s  a c a b i n e t  c o n t a i n - 

i n g  t h r e e  p a p e r - t a p e  r e c e i v e r s ,  

o n e  f o r  e a c h  w a y - l i n e  i n  t h e  


r eg ion .  The messages a r e  punched 


on p a p e r  t a p e  by t h e  r e c e i v e r .  

I t  i s  t h e  t a s k  o f  t h e  r e g i o n a l  

o f f i c e  i n  Denver t o  r e l a y  t h e s e  

messages on t o  D e t r o i t .  

The movement of d a t a  from Denver 

t o  D e t r o i t  i s  a communica t ion  

p r o c e d u r e  c a l l e d  t r u n k i n g .  Any 

t y p e  o f  w i r e  s e r v i c e  u s e d  f o r  


such  i n t e r m e d i a t e  t o  hub t r a n s - 

mission i s  c a l l e d  a  t r u n k l i n e .  I n  




complished by t h e  same' paper  t a p e  equipment t h a t  was used t o  g e t  t h e  
d a t a  t o  Denver. It i s  l i k e l y  t h a t  s eve ra l  trunk l i n e s  would be necessary 
t o  meet normal t ransmiss ion  volumes However, a  breaking  p o i n t  w i l l  be 
reached where t h e  c a p a c i t y  requi rements  and t h e  r e s u l t i n g  i n c r e a s e  i n  
t he  number o f  l i n e s  wodld make the  use o f  punched paper  t ape  equipment 
uneconomical. 

Denver i s  r e c e i v i n g  l a r g e  masses o f  accumulated d a t a  from throughout  

t h e  w e s t e r n  r e g i o n .  Th i s  i n f o r m a t i o n  has been shown a s  coming i n  on 
on ly  t h r e e  s e p a r a t e  way- l ines  a t  a r a t e  o f  s i x  t o  t e n  c h a r a c t e r s  p e r  
second. I n  r e a l i t y ,  t h e r e  would be more way-lines lead ing  i n t o  Denver. 

Cur ren t ly  way-l ines  a r e  o f f e r e d  a t  t h r e e  speeds: s i x ,  7 . 5 ,  o r  t en  char -  
a c t e r s  p e r  second.  The u s e r  can s t a r t  w i t h  lower speeds  and p r o g r e s s  
toward t h e  h i g h e r  speeds a s  i n c r e a s e s  i n  h i s  d a t a  volume may d i c t a t e .  
Through t h i s  and o t h e r  means, expendi tures  can be k e p t  i n  r a t i o  t o  t h e  

volume o f  d a t a  t r a n s m i t t e d .  While t h e  t o t a l  volume c o l l ' e c t e d  a t  t h e  
r e g i o n a l  o f f i c e  from any one way- l ine  may a g g r e g a t e  a s i x  c h a r a c t e r  
p e r  second ave rage ,  t h e  sum o f  a l l  volumes o f  a l l  r e g i o n a l  way- l ines  
may r e p r e s e n t  a s i z a b l e  volume o f  d a t a .  Add t o  t h i s  t h e  volume o f  
d a t a  t h a t  i s  gene ra t ed  a t  Denver i t s e l f .  I f  Denver i s  n o t  t o  f a l l  f a r  
behind i n  t r a n s m i t t i n g  incoming d a t a  t o  D e t r o i t ,  Denver must t r a n s m i t  
a t  a r a t e  e q u a l  t o  a t  l e a s t  t h e  a g g r e g a t e  incoming volume. Today a 
paper - tape  t ransmiss ion  l i n e  can only c a r r y  a  maximum of  t e n  c h a r a c t e r s  
p e r  second.  Obviously,  f a s t e r  t r ansmis s ion  media a r e  needed t o  l i n k  a 
Denver t o  a  D e t r o i t .  

A s i m i l a r  t runking problem e x i s t s  

f o r  a l l  f o u r  r e g i o n a l  o f f i c e s .  
New York, A t l a n t a ,  Chicago  and 
Denver a r e  a l l  c o l l e c t i n g  l a r g e  
volumes o f  d a t a  from t h e i r  r e -
g i o n s .  

Wi th in  t h e  s c o p e  o f  t h e  Univac 
Da ta  Communications System a r e  
t h o s e  u n i t s  whose f u n c t i o n  i s  

t o  make Univac  Da ta  Automation 
Systems compatible  wi th  e x i s t i n g  
c o m m u n i c a t i o n s  n e t w o r k s .  The  
answer t o  t h e  t r u n k i n g  problem 
l i e s  i n  t h e  use  of t h e s e  u n i t s .  



The key t o  t he  s o l u t i o n  of t h i s  t runking  problem i s  the  Univac Magnetic 

Tape-to-Magnetic Tape Transrecorder .  The MTM Transrecorder  uses  magnetic 

t ape  a s  i t s  inpu t  and output  medium. Magnetic t ape  i s  used because i t  

permi ts  higher  Opera t ing  Speed and automatic s e l f - c o r r e c t i o n .  

Se l f  co r r ec t ion  d i f f e r s  from se l f -checking  i n  t h a t  s e l f - c h e c k i n g  devices  
merely h a l t  o p e r a t i o n s  and awa i t  human i n t e r v e n t i o n  when an e r r o r  i s  
de t ec t ed ,  whereas s e l f - c o r r e c t i n g  devices  n0.t only d e t e c t  the  occurrence 
of  e r r o r  but  a l s o  au tomat ica l ly  proceed t o  co r r ec t  t he  e r r o r .  

I n  o r d e r  t o  r e a l i z e  t h e  b e n e f i t s  o f  t h e  s e l f - c o r r e c t i n g  f e a t u r e s  o f  
t h e  MTM T r a n s r e c o r d e r ,  we must c o n v e r t  o u r  d a t a  from p a p e r  t a p e  t o  
magnetic tape .  

1 The Univac Paper Tape-to-Magnetic Tape Converter I 

The t r a n s i t i o n  from p a p e r  t a p e  
t o  magnetic tape  i s  accomplished 
au tomat ica l ly  by the  Univac Paper 
Tape-to-Magnet ic  Tape Conve r t e r  
(PTM). The PTM i s  a d e v i c e  f o r  
r e a d i n g  f i v e ,  s i x  o r  sevenchan-
n e l  s i x t y -  fou r  c h a r a c t e r  punched 
p a p e r  t a p e  a n d  r e c o r d i n g  t h e  
i n f o r m a t i o n  on Univac magne t i c  
t a p e .  Th i s  d e v i c e  p rov ides  code 
t r a n s l a t i o n  and adequate  fo rma t  
c o n t r o l  s o  t h a t  t h e  r e s u l t i n g  
m a g n e t i c  t a p e  c a n  b e  u s e d  i n  
v a r i o u s  Univac Da ta  Automation 
S y s t e m s .  T h i s  e q u i p m e n t  c a n  
c o n v e r t  p u n c h e d  p a p e r  t a p e s  
generated i n  a  number of d i f f e r e n t  ways. The o r i g i n a l  tapes  i n  ou r  s t o r y  
have been t r a n s m i t t e d  over  wire t o  t h e  s i t e  o f  t h e  PTM conve r t e r  (Den-
v e r ) .  

A d i r e c t  conversion is made from f i v e  channel code t o  t he  Univac System 
( 7  channel)  code 

S p e c i a l  paper  t a p e  f u n c t i o n  codes ( F i g s . ,  L t r s . ,  Space,  CR, LF) con-
v e r t e r  c o n t r o l  codes need not  be converted i n t o  Univac System code o r  
included on the  output  tapes.  Other undesired codes can a l s o  be de l e t ed .  



Addi t iona l  conve r t e r  c o n t r o l  code o u t p u t s  may be connected t o  provide  
s i g n a l s  f o r  conve r t e r  con t ro l .  Control  codes may be s e l e c t e d  by t h e  i n -  
d i v i d u a l  user .  A s t anda rd  Univac magnetic t a p e  i s  genera ted  by t h e  Univac 
P'IM conver te r .  

E r r o r s  made by t h e  o p e r a t o r  i n  t ape  p r e p a r a t i o n  may be c o r r e c t e d  by i n -  
s e r t i n g  an e r r o r  code. When t h e  conve r t e r  r e c e i v e s  t h i s  code i t  w i l l  
au toma t i ca l l y  perform t h e  d e s i r e d  opera t ion .  

The Univac  PTM C o n v e r t e r  w i l l  make your  communicat ions sys t em more 
v e r s a t i l e  by f u l l y  u t i l i z i n g  paper  t apes  gene ra t ed  by o t h e r  d a t a  pro- 
c e s s i n g  equipment and producing a s t anda rd  Univac magnetic t ape .  Thus, 
o u r  s a l e s  o r d e r  i n f o r m a t i o n ,  p roces sed  by t h e  Paper  Tape-to-Magnetic 
Tape C o n v e r t e r ,  is now on  magnet ic  t a p e  i n  UNIVAC System code i n  t h e  
p r o p e r  fo rma t  f o r  u s e  w i t h i n  t h e  Univac Data  Automation System. The 
System i s ,  however, i n  D e t r o i t  and t h e  magnetic t a p e  is i n  Denver. The 
problem now is t o  g e t  t h i s  d a t a  on magnetic tape  from Denver t o  De t ro i t .  

The Univac  M a g n e t i c  Tape - to -Magne t i c  Tape Trans reco rde r  

The answer t o  t h i s  problem l i e s  
i n  t h e  Univac Magnet ic  T a p e - t o -  
Magnetic Tape Trans reco rde r  used 
i n  c o n j u n c t i o n  w i t h  t h e  u n i t  
c a l l e d  a  Modem (Madulator-Demod- 
u l a t o r ) .  The MTM T r a n s r e c o r d e r  
r e a d s  t h e  s e v e n  c h a n n e l  Univac  
System code i n  p a r a l l e l .  

Magne t i c  t a p e - t o - m a g n e t i c  t a p e  
t r ansmis s ion  can be accomplished 
on  a v a r i e t y  o f  w i r e  s e r v i c e s .  
Some s e r v i c e s  may b e  c h o s e n  
f o r  h i g h e r  i nc remen t s  o f  s p e e d ;  
o t h e r s  b e c a u s e  o f  a v a i l a b i l i t y  
o f  t y p e s  o f  s e r v i c e .  There  i s  a 

wide range  o f  c h o i c e  f o r  w i r e  s e r v i c e s  used.  Because o f  t h i s  circum-
s t a n c e  i t  would be d i f f i c u l t  t o  produce a  T r a n s r e c o r d e r  t o  meet t h e  
p e c u l i a r  t e c h n i c a l  requi rements  of  each s e r v i c e .  The re fo re ,  t h e  Univac 
Magnet ic  Tape- to-Magnet ic  Tape T r a n s r e c o r d e r  i s  des igned  s o  t h a t  i t  
can be coupled wi th  t h e  p a r t i c u l a r  Modem compatible  wi th  t h e  wi re  s e r -
v i ce  used. 

I 



I t  i s  t h e  p o l i c y  of c e r t a i n  wire  s e r v i c e s  t o  supply  Modems f o r  t h e i r  
networks.  I n  o t h e r  i n s t a n c e s  u s e r s  have t h e i r  own transmission f a c i l i -  
t i e s .  Under t h e s e  c i rcumstances  Univac Div i s ion  i s  a b l e  t o  supply  t h e  
p r o p e r  Modems. With some ne tworks  t r a n s m i s s i o n  must be accomplished 

s e r i a l l y  - one pu l se  must fol low another .  I n  t hese  cases  a func t ion  o f  
t h e  Magnetic Tape-to-Magnet ic  Tape Trans reco rde r  i s  t o  s e r i a l i z e  t h e  
Univac System code a s  i t  i s  read ou t  of i t s  s t o r a g e  u n i t .  The Magnetic 
Tape- to-Magnet ic  Tape T r a n s r e c o r d e r  s ends  a p u l s e  p a t t e r n  making up 
t h e  Univac System c h a r a c t e r s  t o  t h e  Modem i n  t h e  form o f  a t r a i n  o f  
e l e c t r i c a l  pu l se s .  

A t t e n t i o n  i s  focused  on t e l e p h o n e  l i n e s  because  o f  t h e i r  u n i v e r s a l  
a v a i l a b i l i t y .  I n  t h i s  c a s e  t h e  Modem p u t s  d a t a  on a v o i c e - t e l e p h o n e  
l i n e .  A t  t he  o t h e r  end of  t he  l i n e  ( D e t r o i t )  i s  ano the r  Modem and mag- 
n e t i c  Tape-to-Magnetic Tape Trans reco rde r  which w i l l  r e c e i v e  t h e  mes- 
sage. 

The u s e r  i s  completely a s su red  t h a t  t h e  message r ece ived  i s  a f a i t h f u l  
d u p l i c a t i o n  o f  t he  message t r a n s m i t t e d  by t h e  a c t i o n  o f  t h e  p rev ious ly  
desc r ibed  s e l f - c o r r e c t i n g  f e a t u r e s  of  the  Univac Magnetic Tape-to-Mag- 
n e t i c  Trans recorder .  

L 
The Trunking Problem Solved with Room for Expansion 

The t r u n k i n g  p rob lem h a s  been 

s o l v e d  t h r o u g h  t h e  u s e  o f  t h e  

Un ivac  MTM T r a n s r e c o r d e r ,  t h e  

Modem, and t e l e p h o n e  l i n e s .  I n  

t h i s  c a s e  a t r a n s m i s s i o n  r a t e  

o f  f r o m  5 0  t o  7 0  c h a r a c t e r s  

pe r  second is requ i r ed .  However, 

i n a s m u c h  a s  t h i s  c o m b i n a t i o n  

o f  u n i t s  c a n  a c c o m o d a t e  d a t a  

t r a n s m i s s i o n  a t  a r a t e  o f  9 0  

o r  more c h a r a c t e r s  p e r  s econd ,  

t h e  s o l u t i o n  a l l o w s  ample room 

f o r  expansion.  




-- -
F~vening Data Transmission 'for Economy I 

The d a t a  p r o c e s s i n g  c e n t e r  w i l l  
b e  c o l l e c t i n g  v a s t  amounts  o f  
d a t a  through l e a s e d  v o i c e  t e l e -  
p h o n e  l i n e s .  I m p o r t a n t  among 

t h i s  d a t a  a r e  r e p o r t s  of  e v e r y  
s i n g l e  s h i p m e n t  t h a t  o c c u r r e d  
t h i s  day a t  e v e r y  p o i n t  i n  t h e  
n a t i o n w i d e  o r g a n i z a t i o n .  The  
f i n a l  shipment  of  t h e  day ,  how- 
e v e r ,  w i l l  n o t  b e  r e c o r d a b l e  
u n t i l  t h e  l a s t  warehouse c l o s e s  
f o r  t h e  day. 

The computer-processed s t a t i s t i c s  

a r e  o f  v i t a l  i n t e r e s t  t o  many 
e x e c u t i v e s  i n  t h e  o r g a n i z a t i o n .  

P r o d u c t i o n  d a t a  on t h e  p r e v i o u s  days  o p e r a t ~ o n  a t  t h e  d e c e n t r a l i z e d  
p l a n t s  a r e  a v a i l a b l e  f o r  a n a l y s i s ,  and summary. The s t a t e m e n t  of t h e  
c o n d i t i o n  of  t h e  nat ionwide inventory  can be developed quick ly  f o r  t h e  

accoun t ing  and marke t ing  f u n c t i o n s  of t h e  o r g a n i z a t i o n .  By p r o c e s s i n g  
t h i s  d a t a  a t  n i g h t  t h e  s i g n i f i c a n t  o p e r a t i n g  r e p o r t s  w i l l  be ready t h e  
next  mo rn ing  . 

Where t h e r e  a r e  e s t a b l i s h e d  l ea sed  voice  te lephone l i n k s  f o r  conversa-
t i o n  between t h e  r e g i o n a l  o f f i c e s  and D e t r o i t ,  t h e  r a t e s  ( t a r i f f )  a r e  
f i x e d  f o r  24 hours  a day a v a i l a b i l i t y .  Yet they  a r e  normally u t i l i z e d  
f o r  abou t  e i g h t  h o u r s ,  o r  only one- th i rd  of t h e  a c t u a l  te lephone  t ime 

p a i d  f o r .  S i n c e  a d d i t i o n a l  t e l e p h o n e  t ime h a s  a l r e a d y  been p a i d  f o r  
t h i s  i s  tantamount t o  having wire s e r v i c e  on a  no charge b a s i s .  

A t  t h e  normal  c u t o f f  t ime f o r  t e l e p h o n e  c o n v e r s a t i o n  t h e  Univac MTM 
T r a n s r e c o r d e r s  can be swi tched  on to  t h e  same t e l ephone  l i n e s  t h a t  we 

use  d u r i n g  t h e  day and ou r  d a t a  i s  t r a n s m i t t e d  t o  t h e  computing c e n t e r  
dur ing  the  evening. 
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Receiving Data In Detroit I 
We a r e  u s i n g  two MTM T r a n s - 

r eco rde r s  i n  D e t r o i t  f o r  r e c e i v -  

i n g  d a t a .  E a c h  o f  t h e s e  MTM 
T r a n s r e c o r d e r s  w i l l  s e r v i c e  two 
r e g i o n s .  S i n c e  each  MTM T r a n s -  
r e c o r d e r  can  r e c e i v e  o n l y  from 

one r e g i o n  a t  a t ime,  t r a n s m i s -
s i o n  of  d a t a  from the  two regions 
must be s t a g g e r e d .  ( I f  two MTM 
Transrecorders  were no t  adequate,  
owing t o  t o o  g r e a t  a volume of  
da t a  from each region,  four  u n i t s  

c o u l d  b e  u s e d - o n e  f o r  e a c h  

reg ion .  Or, one u n i t  could s e r v -
i c e  a l l  f o u r  r e g i o n s ,  i f  t h e  

volume o f  d a t a  were s m a l l .  The 


imb MTM Transrecor  needed 
pends on t h e  volume and due-time of da t a  e n t e r i n g  t h e  Center.)  

The MTM Transrecorder  r e c e i v e s  informat ion  i n  s e r i e s ,  conve r t s  i t  i n t o  
p a r a l l e l  form and records the  information on magnetic t ape ,  d u p l i c a t i n g  

f a i t h f u l l y  t h e  information s e n t  from the  region.  

The Univac Rata Automation System ,Available to Every Operating Unit 

Data r e c e i v e d  by t h e  MTM Trans -  


r e c o r d e r  has  been g a t h e r e d  from 

every p o i n t  i n  t h e  o rgan iza t ion .  

F i r s t  t h e  d a t a  was t r a n s m i t t e d  

on paper  t a p e ,  from t h e  low vol -  

ume f e e d e r  p o i n t s  ( S a l t  Lake  


C i t y ) .  I t  was t h e n  c o n v e r t e d  

t o  magnet ic  t a p e ,  and fo rma t t ed  

f o r  use by t h e  Univac Data Auto- 

mation System. 


Data on t h e s e  t apes  i s  a s  unlim-

i t e d  i n  i t s  u s e  a s  d a t a  t h a t  

would be developed i n  t h e  Univac 

Computer  C e n t e r .  Now t h e  d a t a  

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




c e n t e r  i n  a  c o n v e n i e n t  medium and i n  t h e  r i g h t  form f o r  u s e  by t h e  
Univac Data Automation System. 

A t  t h i s  p o i n t  i t  is impor t an t  t o  r e a l i z e  t h a t  every  o p e r a t i n g  u n i t  o f  
t h e  o r g a n i z a t i o n  r e g a r d l e s s  of  s i z e ,  l o c a t i o n ,  and scope  o f  o p e r a t i o n  
can u s e  t h e  u l t i m a t e  i n  automated d a t a  p r o c e s s i n g  f a c i l i t i e s .  Before  
t h e  i n s t a l l a t i o n  o f  a  Univac Data Communications System, i t  would have 
been i m p o s s i b l e  t o  p r o v i d e  t h i s  f a c i l i t y  f o r  s m a l l  o p e r a t i n g  u n i t s ,  
no ma t t e r  what t h e  s i g n i f i c a n c e  of t h e  d a t a  they gene ra t e .  

P a y r o l l  compu ta t ion ,  market  a n a l y s i s ,  p r o d u c t i o n  c o n t r o l ,  i n v e n t o r y  
c o n t r o l ,  and many o f  t h e  d a t a - p r o c e s s i n g  problems o f  modern b u s i n e s s  
a r e  s o l v e d  t h r o u g h  t h e  l o g i c  o f  t h e  Univac Data Automation System. 
Inc luded  w i t h  t h e  d a t a  e n t e r e d  i n t o  t h e  Univac Data-Automation System 
i s  t h e  informat ion  on t h e  s a l e s  o rde r  we have been fo l lowing .  The com- 
p u t e r  t a k e s  n o t e  o f  t h e  s a l e  and t h e  f a c t  t h a t  t h e  sh ipment  made by 
t h e  warehouse a t  S a l t  Lake C i t y  was incomple te .  I t  s c a n s  i t s  r e c o r d s  
and determines t h a t  t h e  S e a t t l e  p l a n t  can  b e s t  manufac tu re  t h i s  i t e m  
f o r  t he  customer. The s h o r t a g e  i tems  can be manufactured and d e l i v e r e d  
t o  t h e  customer i n  t he  s h o r t e s t  t ime by the  S e a t t l e  p l a n t .  

One o f  t h e  r e s u l t s  o f  t h e  computer  o p e r a t i o n s  on t h e  d a t a  w i l l  b e  a 
product ion o r d e r  recorded on magnetic tape .  

Action FeedbackF-I 
The computer ou tput  tapes  conta in  
two  c l a s s i f i c a t i o n s  o f  d a t a .  
The f i r s t  c l a s s ,  r o u t i n e  ope ra -  
t i n g  r e p o r t s ,  r e p r e s e n t s  t h e  
b u l k  o f  t h e  d a t a .  The  s e c o n d  
c l a s s ,  a c t i o n  f e e d b a c k  d a t a ,  

a r e  t h o s e  c o m m u n i c a t i o n s  t h a t  
w i l l  a l t e r  r o u t i n e  o p e r a t i o n s  
i n  t h e  l i g h t  o f  p r e v i o u s l y  un-
known cond i t i ons .  The product ion  
o r d e r  f o r  t h e  S e a t t l e  p l a n t  i s  
an a c t i o n  feedback communication. 
I t  has  been recorded on magnetic 
t a p e  i n  D e t r o i t .  I n  o r d e r  t o  

a c c o m p l i s h  i t s  p u r p o s e ,  t h e  
o r d e r  must a r r i v e  i n  S e a t t l e  i n  
human language by morning. 



The same MTM Transrecorders  a t  t h e  Data  P r o c e s s i n g  C e n t e r  which had 
been r e c e i v i n g  d a t a  from t h e  r eg iona l  o f f i c e s  a r e  now used t o  t r ansmi t  
t he  a c t i o n  feedback da t a  t o  t he  four  r eg iona l  o f f i c e s .  Tapes con ta in ing  
t h i s  d a t a  a r e  mounted on t h e  MTM T r a n s r e c o r d e r s  and t h e  d a t a  i s  s e n t  

o v e r  t h e  same t e l e p h o n e  l i n e s  used e a r l i e r .  A t  t h e  r e g i o n a l  o f f i c e ,  
i n  Denver, t h e  Univac M T M  T rans reco rde r  now r e c e i v e s  t h e  a c t i o n  feed-  
back d a t a  p e r t i n e n t  t o  i t s  region.  

Back to Denver1 
The i n f o r m a t i o n  i s  r e c e i v e d  i n  
Denver on t h e  same Transrecorder  
used e a r l i e r  t o  t ransmi t  informa- 
t i o n  t o  D e t r o i t .  I n  o r d e r  t o  

t r a n s m i t  t h i s  i n f o r m a t i o n  back 
t o  t h e  l e v e l s  of t he  organiza t ion  
where a c t i o n  w i l l  be taken,  t h i s  

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

a n d  t h e  o p e r a t i n g  u n i t s ;  t h a t  
i s ,  t h e  i n f o r m a t i o n  mus t  now 
b e  conve r t ed  from magnet ic  t a p e  
t o  punched paper  tape .  

Univac Magnetic Tape-to-Paper Tape Converter 

The Magnetic Tape-to-Paper t ape  

C o n v e r t e r ,  i l l u s t r a t e d  h e r e ,  

p rovides  r a p i d  d a t a  t r a n s l a t i o n  

be tween two p o p u l a r  b u s i n e s s  

l a n g u a g e s :  m a g n e t i c  and p a p e r  

t a p e  c o d e s .  T h i s  u n i t  com-

p l e m e n t s  t h e  PTM c o n v e r t e r  

( p r e v i o u s l y  d i s c u s s e d ) ;  f u l - 

f i l l i n g  t h e  cycle  of  conversion. 

The U n i v a c  MTP C o n v e r t e r  h a s  

t h e  f o l l o w i n g  c h a r a c t e r i s t i c s :  

Any m a g n e t i c  t a p e  w i t h  t h e  


proper  format  g e n e r a t e d  on any 

Univac Da ta  Automat ion  S y s  tern 

may be conver ted  on t h i s  equip-  

ment. The C o n v e r t e r  a u t a m a t i -  




c a l l y  punches  p a p e r  t a p e  f u n c t i o n  c o d e s  ( F i g s . ,  L t r s . ,  CR, LF) i n  
t h e  paper  tape .  With t h e  except ion  of t h e s e  func t ion  codes,  any s p e c i a l  
codes r equ i r ed  f o r  t h e  opera t ion  of the  communications systemwould be r e -
corded, in proper  o rde r ,  by the  device which generates  t he  magnetic tape .  

A d i r e c t  conve r s ion  i s  made from t h e  Univac System code t o  a s e l e c t e d  
f ive -channe l  code. Se l ec t ed  Univac System codes can be d e l e t e d  o r  used 
t o  s t a r t  and s t o p  t h e  paper t ape  punch. I f  n o t  de l e t ed  those  c h a r a c t e r s  
o f  t h e  System code which do n o t  have a communications code e q u i v a l e n t ,  
w i l l  s t o p  conversion and i n d i c a t e  an e r r o r .  

Compact, e a s i l y  main ta ined ,  o p e r a t i n g  on normal house c u r r e n t  w i th  no 
s p e c i a l  coo l ing  requirements,  t h e  UnivacMTP Converter i s  t h e  complemen- 

t a r y  answer t o  da t a  conversion problems i n  any system us ing  both punched 
paper  t ape  and magnetic t ape  a s  d a t a  handl ing media. 

To the Operating Levels 

Here aga in  is t h e  western reg ion .  
The a c t i o n  f eedback  d a t e  chan-  
n e l e d  t h r o u g h  Denver  now p r o -
c e e d s  a l o n g  t h e s e  w a y l i n e s  t o  
t h e  v a r i o u s  o p e r a t i n g  l e v e l s  
throughout  t h e  r eg ion .  
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A Production Order to Seattle 

Inc luded  i n  t h e  a c t i o n  feedback 
d a t a  placed on the  Boise way-line 
a t  Denver w i l l  be t h e  product ion  
o rde r  and  a s s o c i a t e d  d a t a  a d -
dressed  t o  t he  S e a t t l e  p l a n t .  The 
p l a n t  r e c e i v e s  t h e  d a t a  i n  t h e  
form of  p u n c h e d  p a p e r  t a p e .  
P roduc t ion  o r d e r s  w i l l  b e  p r o -
duced from t h e  pape r  t a p e .  With 
t h e  proper  s e l e c t i o n  of a  system, 

t h e  d a t a  on t h e  pape r  t a p e s  can  
au tomat ic  a 1  l y  b e  e x p l o d e d  t o  
machine s c h e d u l e s ,  o p e r a t i o n  
time c a r d s ,  move t i c k e t s ,  e t c .  

Due Dates to Salt Lake City and San Francisco 

Denver, a t  t h e  same t i m e  i t  r e -
l ays  product ion  d a t a  t o  S e a t t l e ,  

w i l l  r e l a y  t h e  d e l i v e r y  d a t a  
e s t a b l i s h e d  by t h e  compu te r  a t  
D e t r o i t  t o  S a l t  Lake  C i t y  a n d  
San F r a n c i s c o  v i a  t h e  San F ran -  
c i s c o  way- l i n e .  

S a l t  Lake  C i t y  w i l l  t h e n  know 
when i t  w i l l  r e c e i v e  a r e p l e n -
ishment sh ipmen t ;  San F r a n c i s c o  
w i l l  be a b l e  t o  a d v i s e  t h e  c u s -
tamer of  a  d e l i v e r y  d a t e .  



Flexible Conversion c 


IThe Remington Rand Tape-to-Card 

The p a p e r  t a p e  r e c e i v e d  a t  San  
F r a n c i s c o  a n d  S a l t  L a k e  C i t y  
can  b e  c o n v e r t e d  i n t o  p r i n t e d  
m a t e r i a l  by t h e  Remington E l e c -  
t r o n i c  Synchro-Tape-Typewriter,  
o r  t h e  Remington  Rand Punched  
P a p e r  Tape-  to-Punched C a r d  Con- 
v e r t e r  can be employed f o r  au to -  
m a t i c a l l y  punching t h e  i n fo rma-  
t i o n  i n t o  punched  c a r d s  r e a d y  
f o r  use  on t h e  o f f i c e  t a b u l a t i n g  
equipment. 

Converter 1 
THE REMINGTON RAND Tape - t o  -Card 

C o n v e r t e r  p u n c h e s  9 0 - c o l u m n  
c a r d s  a u t o m a t i c a l l y  from 5,6,7 
o r  8 - c h a n n e l  t a p e s  a n d  s e n s e s  
p e r f o r a t e d  t a p e  a t  t h e  r a t e  o f  

420 c h a r a c t e r s  p e r  minute .  Ra te  
o f  c a r d  p u n c h i n g  i s  d e t e r m i n e d  
by number of columns t o  be sensed 
per ca rd  and number of c h a r a c t e r s  
on t a p e  r e q u i r e d  f o r  o p e r a t i n g  
i n s t r u c t i o n s  t o  t h e  punch. Tape 
c o n t r o l s  a u t o m a t i c a l l y  p r o v i d e  
f o r  p r a c t i c a l l y  a l l  normal punch 
f u n c t i o n s  s u c h  a s  c a r r i a g e  r e -
t u r n ,  s k i p ,  e t c .  With s u i t a b l e  

p r e p a r a t i o n ,  t a p e  from 80-column 

t o  90-column c a r d s .  The Tape-to-Card 
nden t ly  a s  a  manual key punch. 

SYSTEM 



F r o m  96 H o u r s  ... I 

We have shown t h e  o p e r a t i o n s  of  

two communications systems.  Both 
systems have t h e  same ob jec t ive -  
t h e  t r a n s f e r  o f  d a t a  f rom one  

p o i n t  t o  ano the r .  The f i r s t  s y s -  
tem grew t o p s y - l i k e  through a t -
t e m p t s  t o  s o l v e ,  a s  i n d i v i d u a l  
problems,  s i t u a t i o n s  which were 
i n  r e a l i t y  segments o f  an ove r -

a l l  p r o b l e m .  The r e s u l t  a s  we 
h a v e  s e e n  i s  t h a t  w i t h  t h i s  
o u t - m o d e d  s y s t e m  i t  r e q u i r e d  
9 6  h o u r s  t o  p r o c e s s  a s a l e s  
o rde r .  

With t h e  Univac Data Communica- 
t i o n s  System, which was designed 
t o  l o g i c a l l y  and e c o n o m i c a l l y  
so lve  the  o v e r - a l l  communications 

problem, a l l  phases of processing 
a s s o c i a t e d  wi th  t h e  s a l e s  o r d e r  
r e q u i r e d  o n l y  o n e  day .  T h i s  new 
means o f  communica t ion  a l l o w s  
the  business  organiza t ion  t o  keep 
i n  c l o s e  c o n t a c t  wi th  i t s  market 
and  i t s  own d i v e r s e  p r o d u c t i o n  
f a c i l i t i e s .  



1 User Benefits of the Univac Data Communications System 

We have shown i n  t h i s  d i scuss ion  how a  Univac Data Cmmmunication System 
can o p e r a t e .  The des ign  o f  t h e  network f o r  t h e  purpose o f  d i s c u s s i o n  
h a s  been a r b i t r a r y .  Networks w i l l  i n  r e a l i t y  be d e s i g n e d  a c c o r d i n g  
t o  t h e  s p e c i f i c  needs of t h e  use r .  

Univac Data Communication Systems,  coupled wi th  a network communica-
t i o n  f a c i l i t y  provides  d e c e n t r a l i z e d  o r g a n i z a t i o n s  wi th  t h e  fo l lowing  
b e n e f i t s :  

More e f f e c t i v e  d e c e n t r a l i z a t i o n  through f a s t e r  and b e t t e r  com-

munications.  


Grea ter  o r g a n i z a t i o n a l  f l e x i b i l i t y .  

Low c o s t  h igh  speed  e l e c t r o n i c  d a t a  p r o c e s s i n g  f o r  a l l  o f f i c e  

ope ra t ions .  


More accu ra t e  and t imely  c o n t r o l  da t a .  

B e t t e r  customer s e r v i c e  t h r o u g h  t h e  r e d u c t i o n  o f  t r a n s a c t i o n  

time. 

Decreasing back o rde r  and s tock -ou t  problems. 

Lower inventory  c o s t s .  

More accu ra t e  s t a t emen t s  of inventory  requirements .  

Reduction of u n i t  c o s t s  p e r  customer served .  

New ope ra t ing  information f o r  t h e  decision-maker.  


Whatever approach you may choose, the designed v e r s a t i l i t y  o f  the Univac 
Data Communications System enab le s  you t o  r e a l i z e  t h e  b e n e f i t s  o f  an 

i n t e g r a t e d  d a t a  communications and d a t a  process ing  system. Its bu i ld ing  
b lock  c o n s t r u c t i o n ,  i t s  comple te  c o m p a t i b i l i t y  w i t h  e x i s t i n g  o f f i c e  
machines and communications networks, enables  you t o  ta i lor-make a sys-
tem t o  meet your needs most economically. 

True automation t h e  p e r f e c t  b a l a n c e  o f  d a t a  c o l l e c t i o n  and d a t a  p r o -  

ce s s ing  a t  high s p e e d s  i s  y o u r s  w i t h  t h e  Un ivac  D a t a  Communication 
System. 

U N I V A C B  

DATA COMMUNICATIONS SYSTEM 
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Univac Scientific Systems For complex and intricate computations of engineering and research. 
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