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A~TT U ~~A T V~ S Y S T E M S  F~~R P L A N N I N G  A N D  M A N ~~G~~M P N T  I~ T R A N S P T~~TT~~

D F M A N C ~ fl~~ A D A T A  T R A N S M I S S I O N  S Y S T E M

~r a ( 1u a t e  ~
‘ rqin. ’eL Y n u t  T~i r ~~r (VDT)

!)oc tor  of F’ rl c l i n e e r i n q  W o l t j a n q  K r a n 7 .  ( K r ) T )

Cent r u  ~‘r~i n s no r t ~i ~ ior ~ P~~sear ~~ I r i st i t  ut - ’ ‘~f t h ’~ P

Dat ~i t r an s mi s s i~on , t o  he u r d e r s t o o d  hr~re i n  t h ~ ~~ n s~ n f  ~~~

~eletransmission , h~co~nes nece ssary with i -he  use of d~~t i

tel eproc~ ssin q an ~~~ dir ect comm unica t irn bet w~~~” comri u~ ~ r s  w! ic~

as a h i~ rirchy wi~~h i n  t h~ au toi”ited svsteii~ of p lannti q ~~1

(ASL)  ?~ave iifferen~~, h’i~ int~~rconn ect~~i, nrchlem s to srlv .. The s~

forms of lata pr~ ces~~inq will acquire jfl~ re~ sjflq im por ~~~~ ~or

PTD_ID(RS)I_1Lt76_76
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transport~i 4 io n .  ~~‘~r v~’n ~ 101: ) 1 ~ ~ 1’~x n’.~t w o r k s  w h i c h  can h ’  1 ;  1

da’a ~r a n s m i s : ; i or. ( :~~t 4 i a l 1 y  w i t h  ~~ip p l.~r n c r t ~~r y  ~~~~~~~~~~~~~~~~~ ~ r-~ ‘~~r~~~y

c on d i t i o : u i l ly  .;u i~~ ’ 1  r ’ : ;p . ’r i a l l y  f o r  ~~~~l ~: r oc e s s i n i  ~~v~~~~-’n~ 5~ W I  ~~

r e a l — r i m e  c ! iaract ~~r ~r 1  for  c o m p u t e r  h i ’~r u r c h i ~~s. Th .~ L ’~ f r ~~ j r  *j ~~ic

spec ii l  n~~~w o r ~cs w ’~ro c:rea *ed for  i n ’ f l v i d u i l  t a — p r -~- . - i r i  ~~~~~~~~~

( D P — ~~vs t~~’ns) a n d  c o m p u ~~~r c o n r c ~c ti on  s y s t r m ~~. For a L)r~~~Dec~ iV~~

s o l u t i o n , f o r  ~ cD n o r 1 i r , t c ch r i c a l  ~ r~ 1 t~~c~~n o l o q ica1 r~~i~~~r :~, o~~1v

u n i f o r m  d a t a  t r a n s m i s s i o n  5y st e~ fo r  ~- r~~n s t :c r~~a tj r m  of  L :~ :~~

( suh s~~cu~~n t l y  c a l l e d  D~~—s y s t c r n ) i~ u n 1 ’~r cons i d cr a ~ i o n .  F~ .~ 
r n -’ - ~~ ~

of a l l  d~~m i n d s  w h i c h  ~r s~ m a d e  on L)~~— s v s t e m s , ~~~r~~r i~i l 1y  hv h~ r •~~r

{1~ r ’~ i u i re  i n  s u c h  i D T — s y ~~~r m t h ~ u sr  of no w ~e~ hn i c i1 i i  r ‘)n

t h e  I’isi s of c o m n u t . ~r € c h n o l o q y .  The r T — s y 5~t ~ m u n  i * e~ ~ hc• ~ .-‘r ~~~ 1

1ev ic .~~ a n ~ t h~-~ t r  tn ~-~n i s s ion  ‘~q u i p n i e n ~ o f il l  D P — s y s t .~~ -~ a r i

into accolirt th~ i n t ~~i r a t i n n  of  e x i s t i n g  n o t w o r k s  or t h ~’ir com oon er ~

part s.

Th~ f o l l w i n  1 ~i S C 0 UL ~~~e d~~scr ib es  t h~ ~ i i ~~i~ i cant  i r f  1iien~~i r q

f a c t o r s , ~ he  f u r ~~a m n t a l  p r i n c i p l c ~s of d~~s i q n  ~s w’~1 1 is  t h c ~ mos-

imp o r ~~a n t  ~e c l : n i - u l  a n i  e ch r o 1 o ~j i c a l r e q u i r e m r n ~~s f ro m  ~ ~~~ n r ’• 4 i c i 1

v i e w p o i n t  f o r  con :; t r i r  t i n q  suc~ a PT _ ~~y s t~~m.

1. F f l N f l A M E N T~~L D E S 1 G ~ P P T N C I P L F S  O~ TH ~ D T — S T . S T !M

1.1. Scope an  S t r u c t u r ~ of t h ~ Sy s t e m

FTD—ID( R S ) I~~11476~~76
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A prosp~~ t ive D~”-syst~~m for tran s~ or’ation oncomp i~~~~~ 1a~~

er m i  n a l s  a n d  d a t a  t r a n s m i s s i o n  n e t w o r k s  i r i c l u dj n q  m a t ~~~j r  ‘~~~i~ i t,:r ’ r .~

of t h ”  oc~~~; c om n ~14 er s  f o r  a l l  t r a n s p o r ti t i o n  dat. a t r 1~~pt o c~~~~ i n q

sy s t em s  ( D T P — s y s t .~~m s)  . r t  can  ho .su b d i v i d c’ 1 i n t o  ~ ar ~-as o~~

t e r m i n a l  •~ c !u j p m en~ an d  d at i  t r a n s m i s s i o n  n c ’t w o r k .

Th~ t~~r mj n a 1  C ~u i  p m e r r  in c l u dc s  t h ’~ d a t i  t ~~ m i n a 1 s  ~s w~~1 I ~ s

~ he m a t c h i n g  e q u i p ~~
’m e n t  t o r  t h ~ n~~ w o r k  a n d  nrocess  co1u u~~~:. rh~

1ata trat~~mission n~~~w ork includ es t r a  r s m i s s i o n  ~ r d  r~~1 t y  •~qu i  p mo n ~~.

Th e  area of d a t a  a c qu i s i t  ion is i nt e q r a te d  i n t o  t h ~ D T - c y~~~r m  o n l y  ~o

the  e x t e n t  t h a t  i~ is 4 e c hn i c a f ly  r ea1i~~~ 1 in the  d a t i  ~erm inuls .

T h u s  a l l  ~~ ect r ic~~l 1y  ( i n t e r r u p te d ) rTr . noto : ~~inin j of G=~r m 3 n  w c r i

“a b ge set z + ”  is u n c l e a r f r o m  c o n t e x t  a n d  a v a il ab l o  sour c~is~ for  ~a t a

acquisit ion dev ices do n o t  b e l o n g  to th ~ D T — s y s t e m .  ~‘or p r o - a s s

c omp u t er  i n t r o d u ct i o n  a l l  t r an s m i s~~io r  sys t em s a re  in t ~’~~r i t o i  whic~:

f o r  t h e i r  d a t ~i i n p u t  a n d  O u t p u t  us~ conven 4ional d .~t a  i cqu isit  ion

t e c h ro l o~~y or w h i c h  a re  n e c e s sa r y  fo r  a c on n ~’c tio r  4 o  s u pi ’r i o t

c o m p u t e r s  ( qu i d e  c o m p u t e r s ) .

T o c hn o l o l i c i l l v  t h~ d c ’ l i m i t a t  i o n  f o r  t he  U T — s y s t e m  is r 1j v~~n ~ y

t he d e t ’~ r m i n a ~~i on  t~~~j t o r l y t h ~ o f f i ce s , Pfl t e rr rj S~ s ar . 1

o rgan  i7at ions of t r a n s p o r t a t i on  can become the  u ser ;  of suc-~: ~
F T D — I D ( R S ) I — 1 J 4 7 6 - - 7 6
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s y s t e m .  ~‘ he r o for e  • h ~- pro o f of t h e  PcOn Cm ir value or t h :~

t e c h n ol o g i c a l  nee~ of . 1rc~~r ica1  d a t a  t r a n s I n i s s i or ~ is of p r i m a r y

im p o r t a n c e  f o r  uti L izi t ion ( D T P — d a  t a  t e l e p r o ce s s i ng)

1.2. Principle of Operatics of the System

Th e  u~~’ of a u n i f o r m  D I — s y s t e m  t h r o u q h  several DP—syste rns with

v a r i o us  u n e q u a l  c D n h L t i o n s , t a kj n ~ j~~4~~ account economic a n d

t e c h n o lo g ic a l v i e w p o i n t s , l e a d s  to t h e  s u goe st i c n  ~ o u se t ’v~

p r i n c ip l e  of c o m m u n i c a t i o n  r e l d v  i~ t h ~ r r ~1ay e q u i p m e n t  of 4 h ’

syste m . In t h r s  case of  th .  s o— c a l l ~~d l i n e  r e l a y ,  as i t  is  nr~~s~~n t 1 v

used ir r r l a y  .~. : iui p m o n t , a d i r e c t  c o n n e c t i o n  is m a d e  ~e~~w e e r  t h .

t r a n s m i t t i n 1  a n d  r e c e i v in g  t e r m i n a l u s i n g  sp oc i al  i n f o r m a t i o n  w h i c i

in  p r i r c i  n i e  is jrien~ ndeflt f r o m  t h c ~ a c t u a l  c o m m ; i n i c a ’- ion (a c t  iva~ ion

of the dial switch) . In the ca se of the principle of c~ mm un ic a ’ion

relay t he “route inform ation ” is a direc t component of the

commti n ica~~i on in t h e  communication heading . The communic ation is

rEl ayed with this in~ orination from one re]~~yin q facility to another

and in each case fh e favorable direction ( i f  t h e r e  a re  se ver a l

possibilities) at this point in ti ’ii e a n i  t h e  sequence  c o r r e s p o n ~~i n q

to varyi rj priorities are determined takin g into account en~~aq~~1

conditions and broken— down facilities.

?ot h ardware and ~rogramm inq reasons it is expedi~~nt ~o div ide
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lonqe r c o m m u n i c a t i o n s  i n t o  i n d i v i d u a l  “ p a c k e t s” o f e gu a l  l e n : J t h  a n d

to t r a n s m i t  t h e m  i n  s e ’lu l en c e . In t e r m e d i a t e  s~ oraqo is charac ’erin ’ ir

for this form (so—called “pac krt switchin g ”).

For t h e  c o n d i t io r s  of t r a n s p o r t a t i o n  of  the 5f l9  i t  c a n  he

e s t i m at e d  t h a t  t h e  ma. iori ty of DP—svs 4ems which are l ik e l y  ~ o come

into use m a k e  t h e  f o l l o w i n g  + e c h n i c a l  a n d  t e c hr . o lo o i ca l  len ’nds which

can only be satisfied wi t h the help of communication r~~liy i rj :

— speci— , code- ap i  f o rm a t  c onv e r s i o n ,

— n r i or i t y  s e l e c t i o n ,

— in t e r m e d i a ~~ s t o ra qe  of comm unica tion s,

— check and control tasks,

— cor t rol of ~=r rn in al s by relay ing f a c i l i t i es ,

- control of sat~~llite processors by g’a~~de comput ers,

— realization of direct access t 0  data banks of various nrocessini

computers fr om any data terminals.
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1.3 N~~tw o r k  D~~si~;n

Tn. leterm inin i t h e  n e t w o r k  design ~ he  following sjgnjfjcir :t

f a c t o r s  a re  t o  he t a k e n  j~~t~ a c c o un t :

— size of t h e  t e r r i t o r y ,

— t o p o g r a p h y  or ~he d a t a  f l ow , i.e., th c loca4 ion ~ f t h ~~ i i~~~

t e r m i n a l s  as we l l  as t h a t of t h e  F~3 P — i n s t i l l a t  ion s a n d  ~he orocess

compu ters ,

— t h e  9u a n t i t y  of data to be trin sm itt~~1 ,

— f - h e  t i m e  d i s t r i b u t i o n  of t h e  d a t a  accumula t ion,

— t i m e  res~-r i ct i ori s of t h e  c o m m u n i c a t i o n s ,

— st r ’j c tu t e  ot t h ~ O P — s y s t e m ,

— r~ quire i transmission speeds ,

— cOSt min imu m f r’r the transmission and relaying fa~~ili~~ies.

Or the basis of interna tional ~ren ds 121 [31 and in accordance
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w i t h  ~ t e  c o n d i t i o n s of transpo rti ttion of t h e  G U ~ t he  use  o~ t W < ,

l e v e ls  of rd a y i n j  f a c i l i t ie s  ~: c e m s  o pt  i m u c r  ( F i g . )

~he lover level °ncompasses rrla yin ’j faci lit i~ s, so-called

concentrator~~, to whic h t ermin al d~~vic~~ (~~o be i n 1~~r ;~~ood here ir ~

t h e  b r o a d E r sen se , si n c e  sma]j  C o m p U t e rs a n d  process c~~ m p u t c ’r s  c a n

a l s o  he c or n e c t e l )  can he c o n n ect e d  in  a r a d i a l  pa t t e r n  or f - h r o ”~ih

m u l t i — p a r t y l i n e s . Th ~~y c o n c e nt r a t e  t h e  d a t a  f l o w  f r o m  t h e  $ c .n!r in a l

dev i c e s  i n . t o  a f e w  c o n n e ct i o n s  w i t h  h i g h e r  t r a n s m i s s i o n  st~~”.i o n i

d i s t r it u t f  i~ i n  t h ~ op p o s it e d i re c t i o n ..

The upner level encompasses the sc—called r~-lav switchioi

c e n t e r s .  T h e  n u m b e r  of r e l a y  s w i t c h i ng  cent e rs  d. p ’ r I s  on ‘h ~

inform ati on flow to he processed a~~(1 th~ r~~a 1i 7a~~l ( ’  r o m r u n i r a ~~io~

chann~~1s. Wh i l— t h e  c on c e n t r at o r s , i n  p r i n c i p le , a r e  o~~r to ~he

r e l a y  sw i t c h ir ~ c en t e r s  i n  a r a d i a l  p a t t e r n , i i  m o~:t ‘~ases  a i x e~

n e t w o r k  f o r m  ( m e s h e d  m l  radial systems) turns cut ~~ he e~~n ’~ i i r ~

f o r  t h e  c o nn ect ion of t h e  rela y s w i t c h i n q  r~~n t rs t o  c~a ’- h o t h e r .  T~~

c o n n e ct i o n  o~ h~ p r o c e s s ing  c o m p u t e r  is p o s s il l e  a ;  f o l l o w s :

— centr al a n d  r e g i o n a l  F U P  i n s t a l l a t i o n c  w i t h a l a r u e  l a ~~a c i~~~~

directl y to the r~~lay switchin i CCflters (~~iri cal ro~ ofl~~ r counlini ‘~I

wi l e—band transmission channels) ,
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— cen~~r a l  ~ O P i i  t a ll a t i o ns  wit h small data flow , thr oii ~~h

low—freq uency t r an :~missior channe ]s to th~ Lelay :~ w i t c h i n g  r~~~ t~~r S ,

— req i onm i ~~~ ° i n s ’ - a l l a t i o r i s wi th sm all data flow , t h r o I 1~~h

l o u — f r ~~qu ’~r cy  t r a n s n i ~~s i o n  c h a rr e l s  t~~ the r~ lay swit chin 1 cen~ crs ( L

~he conc~~n t r a  t or s ,

— r r q i o n u i  c o m n u 1 ~~er s  w h i c h , w i t h  t h e i r  t e r m i n a l l ev i os , c a n  ~~~~

consid~ re i as subsy s~~ m s, hrouqh C O f l C C f l t rators to ~~~~ D T —  ~ v i ~ ~~“ .

2. r M P n n T A ~~T T F C F I N T C A L  PFCIJIPErFNTS

2.1. Pelay ini Fqu ipm ent

2.1. 1. G e n e r a l  Re~~u i r e m E ) n t s

T he  following fund amental leman is arc to he ma le :

— the use of th e prin ciple of comm u r ication relaying w ith th~:

target inf ormat ion in the commu r~ icat ion he a~~i n~~,

— consiler it ion u ’f several priority cla~~ses for t I i ~~

comm unira - iors,
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— he r~~a 1 i z t ~ o~ o f  eX 4- rc nu~~1y shor + conne ct ion an I Ii sconn ~ t j on

t imes ,

— t h e  u l s e  o~ r o u~~~ control (au t om a4 I c select ion of ~ h7 m~) .

f a v o r a b l e  t r a n s m i s s i o n  l i n k ) ,

— * b e  u se of s f a n l l r i i 7 .ed code ,

— t h e  u se  o~ sp~~ci a I s er v i c~- :-; s uc h  as c h e c k i ng  rout  j n~’ p r i n t o u t ,

s t a ti st i c s , c o l l e c t i v e  c o m m u n i c a t i o n , a d d i t i o n  cf c~a te~ a n d  in ’ ,

— Ee~,u o 4 e control includin g pro gram loading of the Conc entra t ors

t h r o u g h  4 h e  r e l a y  sw i ’ c h i n g  c e rt er s ,

— p r o t e c t in r  of 4 h ~ i n f o r m a t i o r  to  j e  t r a n s m i t t e~ f r o m  ]oss~~~;

‘lu r i r  d a m a g e ,

— a u t o m a t i c  s w i t c h i n g  t o  a l t e r n a t e  c o n n e c t i o n  d u r i n g  dj st I r t a n c c .~.

2. 1.7. Li~ , i t a t i o n  of t h e  Wor king Range

Th e •wo int eruTh i types ot r e l a y in g  s’ i t i or s  h a v e  d i f f e r e n ~ 
4 a s k s

in t h e  Sy s t e m .
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Scop of h e  ‘0 t r~ t n i

— T~ e nonn rt i o r  of  t h ’  $ - e r r r i n i  1 I”  v i ce s  ~ h I n ~~J h a n ’~~ w ~~~~~

sub s c : i~~’ h r a r c h  1 j n e ~~,

— t h e  f~ i~~~~h~~r ) r ~~v t r ~~ a t i p ~~o t m a ~~ ien  o ~ hc t r l  ~ j  ~w i~~ch ir, i

cer~~~rs ~h rou~ h con ne~~ m o  l it E r ,

— cor k rol of t h —  t e r m i n a l  d€vires t o  t be e vt  en t re~~~ ssa r y  t o :  ~

d i alo ~ ne , erm i na l I~~vice~ conc c rt r a *or ,

— cor :ol of ia ~ ~ ~- r a n s n i s s i O n  ~o !‘r an c b  l i n e s  t~~ t n .~ ~~y t p ’~~ ~~ ii-

jt is r ot  r e i li ze l hy iscl~~~od gu ided error prc tec~ ior ~~1 i ,j p n e r~~~,

— c o n t ro l  of j a t a  ~c I u i ; j t i o r  a t t h e  t o r~o i n a l  d ev i c e s  t o

eX t Op t th ~t t  i t  is not  a l r e a dy  c~ tr io ~ 
(~5t in  *-h c  ~~~r~~in  m l  i eV ~~ce ,

— c o l i m b o r a t i o r i  in ~~~ d i a l o g u e , concentrator — sf- n r a a e  r o l .i ” ,

— j r t e rmed i a te s~ oraje cf ir form ati cn ~n both ~ransmiss ion

d i r E c t i o n s  f o r  t h e  p u r p o s e  of c o n t r o l , spe~~d c o n ver s i on , C - H C

c o n ve r F i ~~ r and forma t conversion ,

— w o r k i n g  o u t  (if n e c e s s a ry ) of s p e c ia l  t u n c t i o n s  su ~~h is
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sub r c n i h r i~~en t i f i c ~~’io n , o r i o r i t y  h a n d l j n q ,  e tc.

Scope of E h e  ~r’ l ay  S w i t c h i n c i  Cen t e r

— c o n n e c t i o n  of f - h o  c o nc en t ra t or s  t h r o 1 1 ; h  a re~~wor k of 000rec t i n g

l i n e s ,

— c o n n e c t i o n  of ~ h e i n d i v i d u a l  relay switchin g cent ers w ith each

c t h e r  t h : o i t i h  a n e t w o r k  of c o n n e c t i n g  l i ne s ,

— c on e ct i on  of a ERR installa tion throii~~h sp ecial roflnec~~inq

lines ,

— checking th~ t~o1e of operat ion of the concentrators and

t e~ e n e r a t i o n  of the service routir e following disturbances ,

— c o n t r o l  of t h e  d i a l o g ue , r e l a y  s w i f - c h in q  c e n ter  — r e l a y

swi tc hiny center ,

— irtermed iat~ s tora ge of infor ma ticn for the purpose of ha ndling

the communication s (direction selection , e tC.),

— control of the acceptance/transmission of informa tion to t Ie- FOP

instilla ’- ion (for hi s case ev€ ntu illy also speed conversi on),
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— c o n t r o l  or d a t a  t r a n s m i s s i o n  on the connecting lines t o  4 h e

ex tent tha~ it is not realized by i s o l a t ed  g u i d e d  er ror  p r O t e c t i o n ..

2.1.~~. Speed Conversion

In the uniform data transmi ss ion system two soee 1 son versions

are to he. differentiated:

— speed conversion of t h e  1st type is realized in the

concent rator; converts the various speeds of the terminal devices

i nt o  a un i f o r m  t r a n s m i s s i o n  speed on the ccnnectin~ lines,

— speed conversion of the 2nd t y p e  is realized in t h c ~ r e l ay

swi tching center onl y for the case of transmission/acceotance of

informa tion from/to EDP installation s either with higher n peed s,

typical for ~rarsm ission (~~~‘48 kbit/s) or typical for computers

(bit—parallel) within bui ldings .

2.1.14. Relia bilit y and Avail ability

Th e c.r r or  r a te  of t h e  r e l a y  stations , considered as p a r t  of t I c

transmission pa th, sh ould have a value of ~ /O~~~. T he  reli abili t y
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of the relay stations as n e t w o r k  n o d e s  m u s t  be q re i ter , t h e  h i ~h ’ r

t h e  r e l a y  s t a t i o n  is i n  t h e  n e t w o r k  h i e r a r c h y .

The  r equ i r ed a v a i  l a b i l it y  can n e c e s s i t a te  a d o u h i  irm j r~~ t h e

c on c e n t r a t o rs  ( h o t  r~ s e r ve) . A h i g h  a v a i l a b i l i t y  is  ~0 he ac h 4 e v e l

throu gi components an i ins tallation p arts w i t h  h i g h  r e l i a b i l i t y a n d

free d om p rom ma m t  enance . These eroper ies are t~~ ho su p p o r t ed

throu ih the use of checking and error_ limi ting rro1r~ ms f rom ~~~

of t h e  r e l a y  s w i f - c h i n g  cent rs  as well as thro uqh -au~ oma ti-’

disconn ection of l i s t i i r led ins t all at ion part3 accomp ani ’d by ro’”o~

signali no to the relay switchi r .o centers.

2.2. ~IPA~4S~~ISSTfl~ ~c TT P M F N ~

2.2.1. Types of ronn ctjng Lines

~I’~ f u t  n r c  D T — s v s t e u i  o nc o wr a s s~’s t h e  ‘ol loving t f  r~~ ~ y p e~~ o~

c on n e c t i rg  l i n e s , w h e r e b y  t h e  d e m an d s  t o f r  m a d c  ~) t t b r .  ird~~vi 1 i ia l

t y pes  ( r a n g e , me th orl of transm ission , oçerm t in q t)roc-~ i n r e ,

transmissio n rate , f r e e d o m  f r o m  er r o r  of t h e  r a r .- ;t i ! i s s ion  soc i o n ,

etc.) can he diff er en t ir at pd :

— s u b s c r i ber  connec t ing l ines  is a conne ct ing path bet ween

t e rm i na l a n d  c o n c e n t ra tor ,
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— c o n n ec tj n ~ lj n e ~-; b e t w e e n  c o n ce n t r a t o r  a n d  r e l a y  s w i t c h i n g

ce n t e r s  as w~-~ll as t o r  c o nn e ct  j i g  r~~l a v  s w it c h i n g  c nn t e r s  w i t h

o t h e r  ( m a i n  r e t w o r k )  m d

— con~~e c t i n J  l i ne s  h e t w t ~en t v l d v  s w i t c h i n g  cen t er s m l  p roc~~~ ;

comp u t ers , wI ich ~~~ 1e s i ir ~ it  ed as c o m r u t or cor r e c t in g  l i r ~~s.

The  l e m a n  I s  m a T h  of  t ~~ su ~~s c ri h e r  c o n n e c t  ing lines for t t~ most

p a r t  are d irectly dependen t on t h e  r e qu i r *- m e nt s  of t h ’  ~ n~~~i a l

t e r m i n a l e q u i p m e n t .

Th~ l as t t w~ t y p o s  of c o nr - c ~ in c  l i n e s  ~!I~1S t me~~~ ~ he I r m a  n l s  of

all ~ a t a  p roce~~s inq sys+ems w h i c h  use the network .

2 . 2 .2 .  R e q u i r e m e n t s

The f o l l o w i n g  fundamental requirements are t o he s at i s f i e d  b y

all three types of connecting lines:

— t he  use of s i m i la r , s t a n d a r d i z ed  i n ter f a ce s  a~ the network

nodes,
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— t h e  po~~si i i ] i t y  of o o d e — i r : d e p o n ~~eri t t I i p S m i S S i o f l ,

— realization of low inheren t dis~ or~~ion ( a t + e n l a t ion  a n d  t rar ~sjt

time listortiop s).

In  a~f l it i o n  t or  i n d ~~v i d i i ’~ l ty : )e s  h e r e ’  ar e  f u n d a m e r t a l  Sp’~cj a  I

requ ir on e~ ts :

— f o r  the subscriber conn ect ira q lines: h f  ferent ;pe’.ds ~ ~~ ‘n r

bit/s and 1200 bi t /s js w€l l as diff erent e r r c r — n r o t e c t ~~or t t o c~~d U L ~ 
-

cor respond  inq  t o  tb ’  ra r t i c u l ar  t e c hn o l o g i c a l  and  t ‘chnica I

conditions,

— f o r  c on n e c t i ng  l in e s  i r  t h e  m a i n  z. e t w o r k : a u n i f o r i r  Sr ) ee 1 i n  ~

low— frequency ransmiss ion band  ( m d x .  ~~ 0O 1 i t/ s )  m l  a ‘in i f e r

error—pr otection procedure on +h~ ~ is i s  of c y c l i c a l co~~i n j ,

— for computer conroc ti nq lines : in addition t o  ~~~~~~~~~~~~~ i n

th e l ow— f requency band , also transmission in wide! and c!an~~~l~ (‘.o.,

‘48 or ~‘14 klit/s ) an d  computer couplin q.

2.3 .  TFRMI WAL EQUIPTI! NT

2 . 3 . 1 .  Scope
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TIe ~cop . of th” d a t a t-p r~~jnal s encompasses th e input of 1a~~a

i n t o  • he ~‘—s y s
t
~~ m d  its cut r ut in t h e  o cp o s i t e  d i r e c t i o n  -is well

as , j f  r~~c.’ c i r y ,  n p r o d u c t  ion.  of data cirriers or thr t~repa r .~~ien

a cem~~ i n 1C t t  ion  for  s e n d i n g ,  the possibility of corr~ rt ion for

i i i  I ( iI1~~St ofl m d  t n m r s m i s s i o r  and t h ’~ p o s s ib i l it y  of d i a l o g I !e w i~~b

t h e  ~rc~ .ssir comri t rs. One diff erentiate s data term in3ls ~or

conve r~ t i o r i l  m o l e m l  for hatch pio ~~-ssin .1 . F r o m  t h e  st a n dp o i r t  ot

t h - ~ ~run kirg scheme a livisior can be made into trunk sjcr~~lli nr~

OP* td~~~Or. an d calling operation.

2.3.2. Fu nda m ental a e m a n d s  M a d c  of Da 4 a T e r m i n a l s

— code-indepenlence ,

— realiza tion of a transmission spe~ d,

— c a l l i n g  opera ion ,

— u n e n q a g ~~i O p e r a t i o n ,

— ,Ise a n d  p t o d u c i o n  of v a n i o u ~ d i t a  c ar r i e r s ,
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•
4

— c o r re c t i o n  of a r : u ir e d  d a t a ,

— nOSSi h ’j  l it  y o f  r epo r t i n g  a n d  ~v a l u a t i o n  of f a u l t  r ep o r t s ,

— low ~ r r  ~r r -~~~~ e , l o w — n o i s e  ope ra t  i on  a n d  lo w — m a i n t e n a n c e  1 e~~i qn .

2 . i . 1 . r i e s i g n  of t h e  D a t a  T o r r i n a l

T h r o u g h  t h e  j j f f r  r e nt  r e q u i r e me n t s  of V a r i c u s  AS T . ~ h e r’- r . - su l s

a w i d e  s p e c t r u m  ot p o s sih l~ d e s i g n s  of l a t a  t e r mj n a l~~. 4j t  h tb ’

r e l at i v e l y s a a l l  p l a n t i t i es  to t o  expec ted  per us ’r  i t  is n o t

e c o n o m i c a l l y f e a s i b l e  w i t h  ~h~- h i g h  I e v e l c r m e n t  cos ts  ‘a de v e l op an

i n d i v i d u a l  d a t a  t e r m i n a l  t o t  e v e r y  s p e c i a l  ap p l i c at i o n .  Pa t i -o r , a r

a t t e m p t  s h o u l d  be m a d e  to  des i gn  an ap r r o p r ia t e  a s s o r t m e n t of

c o mp on e n t s  w h i c h  c a n  be c o m b i n e d  i n t o  v a r i o u s  d a t a  t e r m i n a l s  b y  t h e

a d d it i o n  o~ a f ew s ue c i f i c  c o m p o n e n t s . Tb ’- a d v a n t a g e s  o~ u r .i~~o r m

equ i ~~men # ( o per a t i o n  a n d  ma in t en an c o )  a n d  th e  n m a r u f a c t  tare O~ I ~~~(J°

q u a nt  j tj e S  ou t  w e i g h  t h e  s a v i n g s  in t h e  case of s p e c i a l l y  a

solu t ions .

A da ta terminal , from this viewpoint , can be divi ded jnt~ the

f u n c t iona l  g roups  of i n p ut / o u t p ut  de v i c e s , cont rol  U n i t  a f l d  la t a

transmission equipment .
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For r e a l i z i ng  th e unit corstructicn princi p le th ~ ~st ab l i  : ;hm en ~

of uniform interfaces between the functiona l gucups is necessary

( t h is  h a s  a l r e a d y  h a p p e n e d  t h r o u g h  i n t r r n a i o na ]  accords  f o r  th e

i n t e r  f a ce , c o n t r o l  ~1 f l L t  — U T — e q u i p m e n t )

The following are to he provided as inpu t and/or outpu t devices:

— punch  t ap e d e v i ce s ,

— p u n c h  ca rd  d e v i ce s ,

— magr e ’ic t a p e  d e v i c es ,

— d ispla ys ,

— keyboards ,

— printers ,

— autom atic read~ rr (also automatic vehicle identific at ion ) ,

— automatic account inca machines.

T h e  con t rd un it l i k e w i s e  encompasses  severa l  com pon ~ n~ 1 r o i ip s :
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‘be m o s t  i n i p o r t a n ’  aLT ” cen t rol panel , ~ i m i r ~ c en t er ,  s e r i e s — p a  r i l l c .~

converter , jfl te rm e j ja te  stcraae and operational control.

The flinctiona 1 ~r’o’rn , “da ta t ran snission e q u i r me n ~ “ co rta jn~~, O!~

the m~~st significant component , a signa l converter w~i i~~I- co~~verts t~

da ta e x i s t i n T  as Iir~ ct— r Ti rrent si-m ain in to a form c a p a b l e  of h ’ - i r m

t r a n s m i t te d .  Mop ’ f u ”  1u o n t  l y  s o — c a l  led m o dem s ;  a re  ‘,~~e t  ~“r • hi wh ir~

conv e r t  t h e  d a t a  i n to  a u d i o — f r e q u e r c v  s i q n ~~ls SO ‘ h m ~ t~~ev c - a r  ~~ ‘

P r a n s m ~~t t ” d  over  a r t y  i i s t a r . ce .

2. 4. S P E C I A L  °E Q ~J I~~E M F ’~TS F F P M  T U E  S’rAN ’POTNT OF TIt F’ ~~ L

To a c c o r d a n c e  w i t h t h e  s t a t e d  1ca l A S h  ar e  b e i n g  c o n-s ru c -~d ~ r

t r a n s p o r t a t i o n  in m u  v i d u a l  b r a n c he s  a n d  en t ~~r p r i s c~s. T h e  ‘el l o w i  r~

a re  ‘o to con sidered signi’icant for dat i t r a n s m i ss i o n :

— r e a l i z a t i o n  ) f  d a t a  ex c h ar g e  b et w e e n  t h e  nroces~~in ~ a n t  n r r ~ -e~~r-~

c o m p u t r r s  of u i t f e r o n  or e q u a l  l eve ls  on t h e  b a s i s  of ~or m a l i z . - ~l

d i a lo qu e ,

— r e a l i z a t i o n  of  a conversational mode , h u m a n  — m a c h i n e ,  wh~~r~-r ’ y

it is to he ensured t h a t  t h e  t e r m i n a l  d ’-v i c €  c a n  r e n i m u n ~~ca t , w i t h

v a r i o u s  p rocess ing  c o m pu t e r s ,
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— t a k e o v e r  o~ t h ~~ r~r or e~ -~; i  no ‘a sk s  cf  a t r o k e r — l o w n  ~o m n 1 t - ~ b y  a

n e i g h b o r i n g  com p u t e r  t h r o u g h  a C d r L ~ ’ 5f l O f l l i f l ~ m u ’o m a ’i c  ~,ir’1’e~

t ransmis sion of th e in ’nr mi t~io r.

Because of t h e  v a r i o u s  ‘y ç . s  of  ‘h e  r o m p u ’e r s n e c e s s a L v  f o r

p rocessing  an d their t e m r o r a l  1 y st a Her e d  use , the •r-lnsm ] 551

sys tem perrr j+ s u niv ” r s a l  co~ mu y i c a ’i~~
n t h t ou lh ‘h use  ef In j ’n tm

proce duro~; ar ! teci.n ica 1 intc’i far cnn~~ j t  j 
~~~~~~~~~~

3. ~ JE~~rr Io~~s CONCERNI N U REALIZAT I 3 :J

T i e  con ~~t r i ~~t i ~~n of a u r i t e r m  I T — s y s t e m  f o r  ~r a n ~~p or t~~~ i o n  of

t he G~) ’~ i~: ~r ex ~~~ r y e~~ cemp i i ‘a ~ — I  a o l  c o s t l y  ‘ask w h i ~~h ‘ru ~~’

u n l e r t a k c~n in u n i s o n  w i t h  ‘h f  sta-tep of d e v e l o r m m n t  m l  r ? i l i z ’ i o r

of A S L  in  4 r~i n 3 p o r t  t t i a r . I n  q e n e r  i i  i t  is c s ’j i r~~t eI  ‘h i t  j~ 1 a ’a

t e lp r ) r o c e ;~; i r y  s y s tem s  ‘h e  C o st s  f o r  t i ’  ‘.- r m i n a l  ~- ‘vi~~ ’s a n !

t r a n s m i s s i o n  ~-~p l i n m e n t  w i l l  t a r  o u t w e i g h  ~ h ’ COSt S ~ )E t h e  ~~~~~~

i n s t a l l at i o n s . T h e r e f o r e  t h e  P T - s y s t e m  ca r- c n l y  be r e a l i z e ! in

st a ges . T h i s  d e m a n i mu st also to m et by the ~m çlovcs1 ‘echni pi .

Wi th the offorin ; of a l a rg e  n u m b e r  of F S ? R  s u b s c r ib e r  p ej ” ’n

the first sten ha—i alread y beer mad~ in t i e  a r ea  o f t e r m i n a l

t e c h r ol o gy .  Here  it  is  a qu e~~t j o f l  of e x p a n d i n g  t h r  p a le t t e  of ~n p u ’

and  ou tput devices , h u t  a t  the  same  ‘im e  of n r o m o t i n j

s t a n d a r d i z at i o n , ~s pec ia 1 ly  of con ’rol un i ’ s, in order  ‘r he ~ b 1r ’ ‘o
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