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E1~ ctronic Lquipnient in friulti—us er Data f—rccessing Systems

.Jac ek (ichman

Introduction

In the oeve~ c~ment af e]~~ctrcnic dEta ~rocessinc (EDI ) in Folan i ,

cm- can d1~~tinqu1ch two para ’’ e ’ di rections: one , in cludl np the con—

struc~ irn c~f modern ~flP centers w~ th their uicrner~t , and the other ,

1nc~~ud~~rir~ the creation of’ corn ~ uter sy s t ems , t~’i1ored to the- needs ~f

rr~n~~ ement of n~ t~ onel economy .

iiith the construction of’ large anu comp lex systems th~ ne~ u arose

f~ x ch~ st~ uj~
g of orcjanjzatjcn of th~ data t r ans mi ssion in rT~u1ti—user

sy stems. Mt tne same time tr~ ~ velo pment work ccntinues towards more

ettici~ nt utiliz~ ticn of ~1ec tronic equipment in the face of’ rising demand

f o r  t.JF~ servic~.s.

Uccording to the experience in Poland , the basic me ans  tc s a ti s f y

these demands 1.s tc centralize the computing poi~er b~ ins tal’ lr i g the

larce computers in ED~ cer~ters servi nc the ]arce institutions. The

b roa~ enirrn o~
’ servic es can be achieved by fcrrrinc the subscriber systert s

for th~ prrrbl err—o rlented remote data processing.

The riu1ti~user syatems have the aovante~ E’ of simu’taneous and direct

utI~~~zaticn of’ rr~ch1ne ccmr utin: cower for a l arqe number of users , but onl y

if the gy s te r  ~s ~rc~ er~ V orq~ nileo . This is why the m u ltip le entry

creates mony problems in the area of system organization , an c e s p e c i a l l y

in th~ cr~~nization uf di ,ital system .

The cost—eftectiveness ~if the multi—user system is determined

basically by three factors:

_ _ _ _ _  _ _ _ _  
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— determination of the correct use pr ofi le ,

— propei choice of cDmputer and its confic~urat1on ,

— choice ~f rel iabl e data tranc,missicr, devices.

The solution of these rrchlem s can be 1 l ’ ustratec on the example

of’ fp~ se’ectp d , presently ooerat~ nc mu lt i—user ED~ systems in ~cland .

r’ne rf the t.y~ 1c~ l mu 1 t i—user ev~rtems is known ~s FOL~~ X— 2 1 )

dev~~ o’ eo arid rre rateci  by the flenter for -lectr on~.c Computation Technolo.~y

(Z ~J TC~ In ~iroclaw . The rroj~ct of building the multi—user P[LR~X—2

Systt~r cont inues since ~97l , as a ~.art of the najoi Government

effort tL ~ev e1op a stanoar .~ m ulti—us er system b~ seQ on ~DRM—l 3~j series

com ,.~utL~~.

ihe system confi~ uration is basco on requirements submitted by the

direct users ano on numerous consultations with th~ menacerrent of In-

terested companies. The system profIle , Ie.lnterac tlon with the environ-

ment , or th~ user communication with the system , was al so base d on

p l an ned expansion of ZETC c~pah1li .ties .

T he goa l of PCL~~ X— 2 system was to ~
‘l n~ the computer access and

ut~ ’1zatjcn rf ~~s crr,’rutthq rower by a wide ranne of users .

It, deterrr~ ne the ran~ e ef ut i l 4 zat’cn , the analysis of user profile

~as maoe , by creatinc the list on which the fo ’lowing infcrmation ~a8 COfl—

tainco :

— general users description anc its 10,

— users location anc4 teleccjn’n,unicetior, n~ EOs ,

— present ano planned usege.

Th~ choice of a~.,.~lication range was .peciall y dif ficult , since

ZETO is a service organization onl y. Wit hout a doub t , the proper prediction

I
R~ X - from English for random access

—
~~~~~ -
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H
of’ ~rof~ le ct”~ nrp direct~ rn is one rf t~ e rn~~ n factors decidIn~ the success

j ri th e d E t a  r rc-c~~~~ nc r-ark et .

T~’~ lir’~~t ntj ons  auo~~t~~2 by knowinu t r e  ~~~ ServICt. neI kE t , Government

~c~1ic ~ on ~i’~~ uct~ un ~nu im~ c~rLatlc n of LJ~ equi~ rnent , anu manp ow er  ca pa ui l l t ias1

wrlicn ~~~~ u~,tLLrrl in~ u L~ ~rit m~ oel l in~~, naue the fin~~l d t t ~~r n i n a t i o n  of

ele~ erits ~nu structur e of PUL~~ X—2 systems.

,Ln ue.si~ nin~ th~ s~,s tum , th~ presen t experience was ussu in o~ v~ loo—

ment ,f sot tware anc ~~~]icaticns prcç~-~ rrs for ZETO ano 1t~ cl i ents ,

assur in~ EC3 S~~ aci~~ t tlnn of’ ex1sf.i n~ own :rcQrams , an~ the ~eeIqri was

adaptec ~
11 c~ 1nQ ~he Fxp~~ncien hrn u~~ mor e effective util i zation of

hardware and rcr”rutin~ c~ m-bI~~lty. 1hF l imi tati o n of’ this p~ per doesn ’t

al l ow ~ rr mo re det~i i ’~~: deso r ir- tirn rf those subjects.

florr ’ ute’- flr nf~~nL1r-~ t i cn  ‘DcscrI~ tion fer PCL~~ X—2

The system Is based on -44w °olish—m a U2 [‘D~~ -l 3O~ ~~mput~~ and 8ritis~ —

made ICL udt~ t r an s m ission euuiprlIent.

Th~ Lr1OILL was uet~ riine~ b y practicci l consiuci-ations , in particular :

— Lj~~~~~ ul uLn~~sLicall y—maue c,on ,.,ute~ sim ,,lifi&s the development ana

ins tbllat ici n of multi—us er computer systei s without adoitione~ tralninq ;

— Easy oup]ication in the ccun~ j ,  le. e se of Installinc the system

in oth er art~as of th - country,

0 — lowerlnq th~ orc~anIzaticn and r~iD’ o f t U t i e n  cc~ ts.

The d~ cis~ cn to u~ e iDP~ — l 3C~ CPU dPCId FO the choice nf t~ lecommunica—

tit,r’ eriuirm&nt .

Thp us” of ICL trlpccmmunlca tlcn er’uiDrrent is the result of two

~as ’r rea~ rns:

— lack of’ ‘~ nii facturers Lf’ this type L f uaui~ rrent in social ist

,:~~~~~~~~~~~~~
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LLur tries ,

— full L L I ~~bt~~Lil1t y Lf ILL l~~ u~ and uD~~\— 1 3U0 s~ r 1~ s computers.

r-~ LL flhlL UXd t IO fl of L M—l~ u~. ooriç..ut~ r for PLLR~ X—2 s~ stem Is shown

in ~~~ 1. r~~x tn -_ efficient cperation of rEmo te nul t I~ user PL L~~~~-~
system , the CPU ShLu 1d have at l e a s t  l2bI~ wordo cf rr~rrory. ThEr ~ is

a ~ sr-i b ll itv fcr e~ p&nsicn to 2~ EI~ wor ds.

r r,e devic~ s 
14 ~~t pd  j r~ T~~~l ~ ‘ are ccnneotEO to t~

p fl~ 1! ch~ nne 1 
~~.

The further exrpnsicn of ciper~~ti. rnel r~~rr rr~ ( uc to l92I~ ) I s  planned ,

and In ~~~ future , th~ nxransior of direct access memory.

Th~ cor-ificura tlon of tele commun ication eouipn ent is shown in Fig 2,

and it  inc 1 ude s tb~- messaoe buffer syst ur r . Th is t~ ps of eouiprr~ nt is

used in h~~ v y tr~ ff1 a EDF- networks.

Tr~e L~Jhu—li~~ L~U is fi-~~ b from the teleti ansnisslon control function ,

w r io n  al lc~~s f o r  r~re~ ter util i~ aticn of ccruputIn~ power. The cammunica—

t i an  equi ~.. ient  consists of:

— iLL 7~U~ /u communication processor , that inc Ju~ es F 1313 mult i—

channel unit as a Interprocessor buffer ,

— 7930/9 scanninc sel ector ,

— 7930/1 universa1 sca nn er ,

- 79~ fl/3 universal scanner ,

— 793fl/[ scanner control units.

The fo11 oLi r~ te l ecorflTflLlniCatIon units are connected to the scanner

channe ls;

• — 2LL oaij~ GH 1151 L~— l1 mocens ,

— l~ uU/~~Uu 0aUd GH 2ObL, A — 16  mouems ,

— 7924/ i  uisplay with 7 26/0 controller ,

• — 7~ 22/ ~ line termin at ors w ith 7922/0 controller.

____-- 
_ _ _

____________________________  ~~~~~~~ -~ ~~~ _________
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The system serves the fc ll cwt n g subscriber t E r r r~ n&s:

— 7071/7 l oca l  t~~l~~t y~~es L~ unit s

— 7071/7 rer-ote teletype s 9 units

— TCL 750~ 
4ermIna l~ 3 units

— Tr~ \~~~? 711~1/2 CPT d1~~olay I unit

— i t - :  nint 22 P ~ ei ~nal 2 units

— ~~ 3~ ’ ii t Er  thaI 3 units

u~ scriptiLn ot the communi cation eq~~ip rT en t

ILL /~ u~ /U ,~rcoessur — ccnn~ c t Ld  O~ tween the CPU and scanning •~e-

vice , ~~x f o r m s th~ folliu ~ing functions:

— controls th~ uata transmission un d~ I the prot~ram contro l . fThanqe

of the number of’ remo te t e rm i n a l s  in t hi s s y s t em doesn ’t renuire any

hardware chances ,

— receIves ~nr~ for m at s  t~’~~ ch~~i’acters frc~ the so~ nn ir~ selector

and tr nsmi ts the corr~~l et e nPCS~~O Es t~ t~~r r
~U ,

— due to th~ st andardi zati on of’ n o~ sa~~c~s formatted by th~ users

~rc rm” ~~, t be p’- rora- r procec ures in t~’e rr~ are sirr~ lif ied , anu the

re’ro~ e rer i~~h~ r -1 devices ar~ served dy a r~ lat Ive l y sma ll number of’

CPU ~ro~ ra ms ,

— it Ldfltbjfl5 tri~ bu f f e r  memory a l l ow ing for  “rememb e r ing ” of tht~

m~s5agc.

because ~f that , triE ceta transmission speec is not ‘imited by th~

Users ~ro~rams.

ThE ~~~~ t~ 1ecorrmunic etion processor has 24I~ words of operati onal

men~ory . The words ;~dvP the byte structure. 
m ach word consists of 16

• bits , ~~ ~~~ s— bit bytes. The nrocessor frame cor.tains thE Interprocessor

module cor~~ist1nq t ,f buffer and code converter. The biliffer has one

word c~ oacit~ 
pr,d Is r 1 aced between tw o  synchronously working processors.

-~~~ 

—: 
~~~~ — 

~~~~~~~~~~~~~~~ ~~~~~~~~~~
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The converter translates the 8—bit code into 6—bit code used in CPU.

7930/9 scanning processor allows for connecting a large number of

scanners to the single Standard Interface of 7903 processor. It also

converts the signal levels used in the 7900 series devices to the

requirements of CPU.

7930/1 and 7930/3 universal scanners are the participating in receiv-

ing the information from the telecommunication lines to the tele—

communication processor and reverse. Single bits of Information col-

lected from the modem interfaces are formed into characters , in the

character buffers , separate for each line, and then transmitted to the

processor. In addition , the scanners perform such function as: con-

version of internal ICL 1900 code and 8—bit transmission code , recogni-

tion of the ECMA/ISO control characters and the additional nonstandard

characters , character parity control.

GH 1151 A— li and GH 20514 A—l6 modems provide the data transmission

through telephone or telegraph lines. The line termination units

enable the signal conversion between the telegraph interface and the

scanner Interface. These modems convert the signals from the 1900

equipment to the form suitable for the telephone line transmission

and reverse. The GH 1151 A— ll modems allow for the full duplex opera—

tion~~ on one or two—channel links with 200 b/s speed , while modem

GH 205~4 A—l6 permits a rate of 1200 or 21400 b/s. Both modems can

operate with the telephone receivers, the line—telephone switch can be

controlled automatically or manually .

79214/2 display with 79214/0 control unit and the 7922/2 line termina-

tion with 7922/0 control unit are the group allowing the data

transmission through the telephone or telegraph lines.

~~Full— dup1ex operation—simultaneous two—directional exchange of informa—tlon requiring wire links

• - • ‘ . -  _____ •
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The line tLrminators convert ~he signals Letween the tel~ gr a~ h l ine

Interf dOE ~nu scanner intErfdcB .

ih~ system uses two types of teletypes local 7071/3 anc remote

l u / l i ’ .’ . Ihe remcte telet yp es utilize th~ trlegraph lines anc mocems.

The local tel Etypes are ccnnecte~ through the to] eciraph lines to the l in e

termination units (LTIJ ) i~hich concition the te l egraph line si~~nals to

the CCITT interface reauirements ( sc~ nner chennel input ). Foth types

of teletype h~ v~ the s~ rrE func~~ onal p~ raroters. lhECP devices can

rec~-iv e th~ variab l e lenoth r~ rords. The ma x jrr urr speed is 9 oh/sec. Th e

fl~ i tr ut data are r~ r e r a t Fc in T~ L tr~ nc- r I ~si on code.

7 7 1
__

t~~~E ype is enul ped kith ~ ~~ybc~ rd an u the tape reacier for the

data inpu t , anu the pr inter anu p e rf o ra t o r  for uata output. Ih~ t-le types

Obri c o r K  in l~ cal an~ on— line mo~~~. in the f i r b t  C~ SE , the user can pre—

pcre the L~ata in t re  f o I l u~ ing co rrc inat icns :  key Loaic — p r i n ter — pe rf o r a t o r ,

tape reacier — ~~i inter — ,~~rforator , that Is, usinq th~ scu b a  devices

output the ~ata on any cut~ u t cev ice , or both at once. In the on— 1in~

mode , the te it-typ e Ia ccnn ect 1d to the system and allows for data input

or output in the conversational manner. The information transmission Is

done usinc th~ start—stop system , that. is , each character contains start and

stop bits. The tran smitted information ar~ coded accordin : to ICC - 7

co de , which was determined by th e flPTTT . Th~ te l otype keyboard has an

assortment cf’ character keys , consisti ng of al phanumerics ano control

characters . The teletypes do not have the cevices for the automatic

error  ~etection. The retransmission of error containing message can be

request~u by an operator through the appropriate message.

• • 

• _ _ _ _ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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ILL 7~u3 remote teimin al to~jether with the 7~03/l processor ( minicomputer )

allows for the connection of several periph eral devices , such as: car d

reacer , line printers , VDU console , or tel etype- , casette units etc. A

stan daro installation contains at least one nasnetic cassette reader for

nrocrarr l oedinc and th~ opera t ors consc 1 e for the ~rccess control.

The te rmlna ’ 0 r :  hi- u~~ d in the on— 1 the sy~ tem , connected to anotner

t~ rr i Ina ’ , or to arot~ rr processor d i r e c tl y or through the telepnone line.

~t ra~ ~‘~~c be- roqrarr rred for the lm c~ l data coryin : or for th~ data

editin g . The processor memory is from 1~ to ~l4~ by tes anc it can be in-

creased by a K bytes Uy adolng aubition el rrEmor y rrouul~ s. In Lhe PUL R~ X—~

system tn~ ~evice ~JcrKs under the software ]caueci emulator , which controls

~ll tn~ wata transrnis~ icn processes anu the choice of perIpher~ 1 devices.

Th~ terminal ~or~ s under the loadeci systeni sent to th~ remote ICL 7020

stat ion . The data can ce sent wi th a speed of bOO to ~b0O b/sec.

~JDU 7l bl /2C~T moni tor. In the P0L~~ X—2 system it is desionated for the

conversationa l op erat~ rn . Th~ ecuirment consists c-f a al phanumeric key-

board with ~ characters and the dis~ 1~~ ul th 2C~0C character capacit y.

The inform~ ticn Is diso l aye d In a fcrmat of 2~- l ines wi th cC characters

each . The mon itor has a buffer. The messages entere ci from the keyboard

are he ’d in the bu ffer , anu written on the screen . Th~ format ting and

ed iting of r~~s~ ages can take place without the communication with ~-rc—

cessar , unless tri~~-~ is a neeu for a t ex t  transmission . T he moni tor

allows for the oata trar~ mi8aion with speeds up to ~8UU b/sec. In oroer

to owtain a riaro copy tif th~ ci sp layco  t ex t , one can connect a t e l e t y p e

or a line pxint er . m e  message formatting and the retransmission of errors

takes place unoer th~ processor control .

Datapolnt 7200 m1ni~ orrputer

- 

—

~~~~~~ - - - - -  ~~~~~~~~~~~~~~~~ • -~~~~- ~~~~~~~~~~~~~~~~~ .i
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1. Haroware. Th~ Datapoint 2200 minicomputer , purchased by ZETO from

VS RE’f~E CENT~ ALE~~, consists of the fc’’’w1 n~ units:

— :~u wi th the operat iona l  rrennry

— ~~~~~~~ r rcn ito r

— ca r t  reac ~~r

— r~~t r 1 x  ‘ Inc rr in tpr

— tu~ ccs se t te  s t c r c o ~ units

- to ro

c. . i o1 twax ~~. T Il L- . røcu.i h/a~~lsdif~ ware consistec of:

— o r-~ tinr~ syste ni ( CT(i S )

— MSSE.MbLOR ‘.+ processor

— E~J IT0R progra m

— DA T~ 6US l a n g u a ge

— 7020 emulator

— diagnostics

— demonstra tion nrc-crams.

3. ‘ Isaqe. ~he 0 ‘~\P1TNT 2~
[
~ cc n~ icurat ion a l lo w s  both , loca l ope rat ion

and r~ m -te , as a C~D°P — l3L~ te rr i lnal .  1
~s a terrrlnal usinc th~ te]e—

commun1c~ tion ‘ines anc the data t ra nsr r lss ion cev ices , it ~- erks as a data

p rocessor ~Jiula tin~. JCL 7j 2 ü .

1ht~ UMT Mtj LTh lan~ uaga allows f.r the octa processin~ i n a c lose d

local system . Mociitional numerical programs and ease of programmin g allow s

the use of DA?A?OIN~’ 22Liu for the MPZ type of calculation s.

In the PCLRMX -2 the RC 3bCJ O type of terminations were aodecl to the

sys tem . A ty pical terminal confiouration ccnsist~ of the f’o’l otLi ng

devices: line printer , card reader/punch , paper tape reedel/ punch . The

term ina ’ memory , cr- ntalnthc the scfttiiare 7020 ~~~~~~~~ wil l perforn a’1

t~ c’ contro l fu nctions ~f data tranFr~-issicrn to ant prom the system .

_ _ _  — —

— — ~~~ ~ 
___
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Tr. t he  c-s ~ c-f T ~~~~ Pt e r rc:cee=~I f l :  I hr ou~~ ~b~- t~:t ~ç h e n e  1 in~-~s , the

7U~ ’ ’ cc vI c-~ LI t ccnnect~ u c ith i ts enui F r: Hot.  Th~ re~ ot~ 7u�O/L. pro—

c~ ssin , st~~ti u r  corit~~ ns t t c  h~ l f—U~ p lc~ cur r u n i u ~ tion terr ina l , L1KI n~

~ith ~ s~~ eu Ct ~~~~~~~ L/~~ c , to whic h the t o l ) c w i r r g  OCv iCt -S  ca ’~ o~ co n—

— ‘/ u .~~u /l  pa per t~ pe :ea~ i.i ( 2~~ crr / s ec ) ,

— iU2a/1 papei ta~ e :unch ( 11 0 oh/sec ),

— 7022/1 caro reader ( 320 care mm ) ,

— 7 r ? ’/ L -  ‘Inc t i-inter ( 612 I/rn ) ,

— 7C27/3 n c - ni ~or ( ‘0 oh/s ) .

T~-~~ r n r r t ~ rro r i—s s lnr :  s t a t i r n  a~ 
1 c- i~s fri t r~ t r~ r’sf :- r- of a 1ar:u

n r r r t r ~ r c i d~~ e Oe t
~wcen t h p  r’r ane ~br t e r r t i —  t e rn in~~1 eciui~~ped ~lth

rp~~ r h c ’ r a 1 dev ’ c-r s.

~~~ r~ rrr t o lob e n t r r - r o tb~ 1ista1 l a t~ i-n uncer th~ ~E [~~iE o~j er~’tin

e y st e m , a l] i~~s the ti nsrn ission o f :  source. en~ object pr u ur n s , data and

~rIe JCD cunti-ol . j r  ac~ itiun , it a] l ues  fur th~ 
local o r e r ~~t ion t e t w e ~ n

t h~ 1/L O~~/ 1 C t S  ~ co in~~, listin~ ).

1h~ t~~Junsjon cit th~ conmLnic ation equipment wil ’ Le p~ r foxm&d from

the viewpoint of auci1n~ more suLsciibers . That wl 1l IOL ’y th e adci ion

of more term inals.

~hc-rt chpractpr1~~tjcg of’ F’1L~ PX - ? s o f tw a r e

T r r~~ ’ize tbp  P1L ~~~
P. ’ — ,X s v s t r ~ r’ , tb~ ‘h i ru  g~ nor~ t Io o igl tal sys tem

w i t h  ~~e ~~P0~ E~ 3 ( ~i pr;;
~ ~rn~ ni za ticna ’ ~nv irrnn~ nt ) operating system

~~~ aur~-~ ed. ~hi 8 y 5 ti f l  ~l l ow~ fcr proq ra~ med 
lc.c~ ’ processing anc for

p r oqra rr ec ren-ote anu 1nti ractiv~ processin g, where the rc ;m un ication with

th~ ~~ y s t c r  tC~~L~5 place throui.,t : tht. teiri in el~~.

I

~‘ . 

—
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I1L Lt O l L e  ~j t  ~ r U 1~UL— ~ Lt ~~rci tif l~ ysten uas cictatec b~ a r eeu for

~~~~~ ~t f ~~ut iv~ ut i1~~.~iLiun of LORI4 — l~~U5 cum~:utin ~ p u u er .  1nu~ p.~nuent] y,

thu ~~~~~~~~~ C,I IUWS f ur Ln~ r u lt i—us e r  cp~ iat 1on , ~fl 1ch at  th~ piesuri t

Ir orEL nL n as a ~re~~t 51L, f l jf ’ j LCf lC~~.

The LEL-~~L—3 in the P O L - A X — 2  sys tem acco mp l ishes bas iC a ’’ y seven

main t a s k s :

— essurms riara ’1 el n cn ln t e r fe r tnc op~ r~~t jnn of ~~~1 F r 1:b~-ra
l ~i i - v i c -~~S

a r b  In c - re ens t f  :1 r t~ r c - H n 1 r u~ he an ar - r rc ’p rt  c t e  l/ [  ~2c~~nIgues ;

— ~~nr rr :e ~~ ~~ ei f e n ti v~ n~ ss rf ut I  ~ z~~na th~ c-cir~~u t ~~r ca~~a L .i 1 i t i~~s

srir ~ ~ s : n c - - i  ~Lr ’it~ ns , c- ~~~~~~~ 
t o r a l ~ e~~r1ru , o o : ~~unicat  ion enu~ pmLnt

periphera l rev ices , sort~~ r~~, ~:tc.;

— d i l ows  f o r  t i r n u— L- h a r i n3 b~ 
Ii: ufl~ use-vs  an~ ~ru~~i~~in~ s a t i s f a c t o r y

i~~s~ unse time tOl tfl~ c n—l in i~ users;

— uutCLI r.L jca lly ~x ecutes  the pro~ rorr L r l t t C n  iii tr içher l e r i u l  ?an;uaqe

unu IL~ o r ts  Lou prcc ssin~ ~

— aute nrat ic a 1 I ~ chai gEe the con pute r user;

— protects against th~ unauthori~~eo acres and protects the user from

thp cons e ru inces  rf system fcl ’ u re ;

— e ’’ ows f o r  a. -d inn n~-u funct ions eno nru i users , w hi ch a ’’ ’ w s  f o i  the

sv~ t~ n ~~ ensirn n pending on need.

~~ii’4 no a ’1 tte ~ e , the r~~rnn~ — : ‘  m a n a~~ e th~ ent~~re con: .  er i n s t a i l a —
0

t on .

v e r ~~ aco i tlon o f a n~ w user to the POLPD.X—2 syst~ r i nvolves th~ space

a~ si~~r nrent In t re  ui rec t connection of external Oevic~ s to the program ,

apace f~ui’ th e L)Svice T~ ble , space for the ~ate stor a~ e , assignm ent of

time and charge account. The b~0RGE— 3 in the FLLR~ X—2 system allor ~s for

~.lc~r~njn~ th~ alloweo usage of the- system xtsuurces .

• ~~~~~~~~ L.’ i _~~_ _  ~~~~~~~~~~~~~~~~~~ -- - 
h~~~~~~~~~~ / _~_ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~
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Before  t he s tar t  of an y job , thE budgets are automatical l y checked , :~h ich

constitutes one of thE conditions for the job acceptance , and after the

job terminat ion thr nc-count 1~ charged acccrdln : ’v. In t h -  ~LLR~~X— 2

system , a mu lti—e ntry svstem~~ this 5c espec 1 a]’v significant , since the

budnet contro l ~s o th e rw is e  Impcss ihle dun t c  the rietu ie of the renote

entry .

The nu 1t l p le entry user jobs have a ~‘riorit y over the cornputin~
cente r  L L I LC c - I  jots. For th i~ purpose , a part of ~~LibL for the mu lti p le

COL F j -~iuS use d , K nown as ~L~h ( multi~ ]e on—line proi~ram rring ), which a l lows

th~ simultaneous jGu execution fcr a certain numOer of users , w h i le  t h e

tmtch jots ex~~cut~~d in th~ bcckLjrouno.

The ab ilit y c-f ciialo~ between the user and the processor In the MEF

system is provi dici by the operating system corrirranc 1 annuages. One can

also use the fcl’owing conversationa l ‘a ngueges :

— JFP~J — sImple lanqucoc- for the arithmetic and b c- ic -a1 e’pression s,

used nrc-st often for thr construct ion engineering calculations;

— nr ~~ r~ — a l~~noi,aoe s imi lar  tc- FrImTn1~N with the simp li ficati ons

In I/C; and matrix calcu ’eti~ ns , is a1 so used for all kinds of’ engineering

anu scientific c~ 1cu lat1 cns;

— FLr~~LN — system for the FLkTRMN language , used similarly to BMSIC.

lh~ operat ion in multiple entry system using th~ conversa t ional

lan~uages is oased on the transmission by the terminal user , the sim p le

cummanos aric data , anc on receiving thE final results from the machine.

Th~ a d v a n t a g e s  of conversational operation in POLR ~~X—2 s y s t e m  a r e :

— simplicity of operstion ,

— eas e of terminal use ,

— hich sp eed of data mncut ,

— auick response time ,

— f r e e  access to the computer.

~~~~~ ~~~~~~~~~ 

— — 
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The ~E~’~~iF—3 opnra~ log system used In FCL~ rX enabled the cuotomere

to crea te  4 h E l J  own programs thrcuqrl simpl e ana uffective comp ilers ut

th~ tL ! 1oLJ1 n~ 1ongua~ es ;  FL~-~N , LL~ cJL , FLRTr~-~ ano ~LGLL .

lh~ user of }-LLkMX—2 syste~ri can control from terminal the execution

of i ’ is p ro 9r ams , Stait anu terminate his o~n batch jobs. The instructions

ente-r~ u o~ th~ users are cixectly compilec ano executed , a l l o w in g for

real—t im e error correc tion , which to a great extent shortens the pro—

grarnm iri g cycle ano computation tesks.

~r I nc~~’br- s of the P0L~~ X— 2 system use.

T~ order tr coord Inate the work re l rted to the PCLI~PX— 2 usage , the

nrLp~x 2  users ccunci1 was formed. Th~ duties of the users council

m c ’ ode:

— control over tte proper system function ,

— cooroi n~ tion of alT system profile modifications.

There are thr~~ users groups within P (JLRI4 X sys t em:

a) cata p roc essin g users ,

t) scic~ntit 1c anu technical computation users ,

c) the users who both process the data and conduct the scientific

and technical calculations.
• -2.

Fig 3 shows the activity structure of POL~~ X~users , an d Table  2

shows the topics of their work .

‘Ithin these groups , ZETC coordinates the uork of each use the In—

forma lon flow , trains and provides the consultations.

Pres~ nt l y ,  ZETO qijarantees t he operation of multi—entr y system during

t heir n.rina] working hours , but also guarantees  the computing time for

all users in tfle amoun t of’ l�5~i hours per month .

The basis of useis acce pt anc e is the application for th e system

use incluU ing th~ follow ing:

L •
~~~~~~~~~~~~~~

- • -
~~~~~~~~~~~~

- - -
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— name of th~ Institution ,

— aucr ess ,

— tank acco unt ,

— type of use ,

— beta on the ccntract administrator ,

— reason for thp order C customers letter , con t r ac t , e tc)

On the basis of anrilication and th~ ZETO capabilities , th: cecision

Is made to a~ r n5 n t the user. Tn the case c-f acceptancu the following

is d~~ nrm~ned: users name In the system f i’ e directory, exp iration ri s e

and the buboet.

Ihe d~ c-V 8 ~nforr ations are tr;nsmltted tc the management of the -

sysLem that a~j~oints th~ user. ihe user ’s aurrinistrat or receives the con—

firrnwtion of Ln~ acceptance ant th~ users code name.

To determine the users for the jobs run b y organlzati:nal ou ts of

LLTL , the section director y is used accLrding to th~ current ZETO

airecti ye.

The en t i r e  i n s t a l l a t i o n  resources ar~ share d by the users , ut ilizing

the M~ NA’~EP users table. If the ucer transfers part of hlc budgEt to his

subord4 nates , then this part 1- subtractec from his budgEt.

There ar~ three kinds of budnetlng: storage , t ime  an d t he amount  to

be paid for the nervic~ s.

storage budoet Is the space & locat ion  in the system and is measured

for ex ample in amount of rr~~net ic tape or memory words.

Time buoget refers to th~ amount of CPU time ano is the time

allocation for the jobs In different priorities.

Mon e tary Dud~at is the amount of money or other units allocat ed to

the user as a payment for the ZETO services.

In the CiLORGE—3 operating sya terr i there Is a program which automatically

calculate ! the charge ! for the execut ed job.. Using this program thS

_-. — 

~~~~ .~~~~~~~~~, — - I. 
~. : ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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charoes for the used rr e rrorv , CPU time and peripheral use ar ca lcu la ted

for each user.

Th~ serv ice c~ date transm ission netw ork  anc the subscribers sets.

Th~ FrL or4y_ 2 system is based exc ’uslve l y on the telephone links.

Thrsici~ rinn the pc-or oualitv of the country ’s tEl ephonE netwo rK ,the leased

lInes are used , which a l low  for the data transmission at 120U/21.Oü b/sec

speec. T he c~~ta transmission network is basco on th~ ex is t ing te lecommunica-

tion networK uwn~ u cy the Polish Fost (if f ice , Telephone ant Telegraph

(PPTjTj. Th~ responsibility for t h e  prop=r link preparation , ope r a t i o n

wi thin the. peram ete rs set by CCITT , and repair service rests with the

PP Ti?.

The maintalnance ant the se rvice of the computer equipment presents

no problem s and is performed by ZET O. Howeve r , the need arose for the

proper service of usesrs eciuipment. The c r e a t i o n of PCL~~ X—2 system caused

the c reat 1~~n c-f subscribers eou ipment serv ice , wh ich maintains and repairs

the ~yst~m ’s corrmun 1 cation eoulpment.

T~ E cervice is responsible ~l~ o for identif ying the malfunctions in

the communication links. ~Reca use of that , the terminal service is In—

teresteo in the priper equipment functioning, st .r t i n c~ at the scanner

channel up to the user.

Final remarks.

Th~ article presents the results of a study In the area of POLRAX— 2

operation , which was or ga niz ed by ZETO in W roclaw .

-‘ On the basis of this study, one ~~~ to state that the crEation of

data tr an9m lgs io n network in Po l and stil1 encounters many difficu]tles ,

especiell y:

— Insufficient rumber of’ aopr op r iate ecuipmen t which would allow for

~ — ~~ ~~. -~ 
-~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~
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cr~ at1no a large number of m u ltipl e entry systems;

— lack of’ free caple pairs in th~ local or trunk cables;

— or~ ani~ atiunal ujf’fIcultje~ in the area ~f link allocation and other

~at0 tramission equipnent ,

— lack ~f ~~cperly traine d manpower .

Jespite th~ sr Ciffic~ ’tI~~ on the performed studies it was c&termjned

thF~ . thc- exclo itetion of PCL~~ X—2 system provIdes many advantages, sc-me

c-f u-~ ich err :

— ab l lIt V c-f th~ sVst~ rn for col lectin g the data from geographica ll y

DI st a n t  lcrat 1c’ n~ ano the a b il i ty  of 1aroe vo lume data processing;

— ~Thi l~~ty c-f’ fn~ t transaction recording and the ability of perform—

in~ th e tr;~nsaction a large distances;

— abilit y of complex data analysis , and fast turn—a round time;

— auilit y of simultaneous service of many users;

— ni~~~h speed of reattion to any irregularities taking place in the

controil cu processes , or th~ ~oss i~ i1ity of control of many parameters.

in summ ary, one can s ta te  t ha t th~ implemen tatlcn ano operation . of
‘ 

POLFffiX—2 system baseo on the equipmen t described here , imp l i e s  man y

acv anta ges , the most important of which is thp lot~’eri no of date processing

costs ano satisfvl no th~ needs cf oata processing marl(et.

I

-~~~~~-~ p’ -- • ‘
~
‘
~~~~~~~ ‘•
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T 3 :,

F1i 1. t M—l ,~u~ compu tci confiç~uratIon for the PGLr~MX— 2 BySteS . 1—

operator ’s cons o l e , ~~
— ÜDAM— 1iu5 CPU , 3— communIcation eguiprnent , 6—

uescription , 5— line printer , 6— card reader , 7— tape reader , d— paper

tape punch , 9—control unit , 10—magnetic tape unit , 11 — disc unit.

~~ ~~~~~~~~~~ _~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~
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FI c 2. CommunIc ation er’L’Iprrent cc’nfinuraticn for the PrL~~ x— 2 system .

1— te l etVpe , 2— te l ecr mrn un~cat~ on processor , 3— tape reader , 0—scanning

se’ector , 5— sc~’nner , 6— te~ pp bc,ne lIne s , 7— cassette tape unit ,

card reader , 9— operator ’s cons o l e, 10— printer , 11— dIsk u-it ,

12— matrix printer , 13— CRT mcnitor , 14— magnetic tape unit.
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(j) ,çzytnik tümy — CT-304-1 1 sztuk~ (&~~ perforator ta~my — - PT-304-1 1 sztuka (0)() czytn ik ka r t — CK-304-2 2 sztuk i~~~
~~ dru karka wier szowa — DW-304-1 2 sztuk i~~
~~~ 

adapter parniçci tasmowej (do adapt era
podl~czone S4 4 J ednostk i tasmowe typu
PT-3) — MTS-304-1 2 szt ukj~~(~ j ednostki pami~ci dyskowej ICL 2082 — 

- 

3 jedno stkj steruj4ce EDS 8-jednostk i pamiçci dyskowej ECi 5052 (do
wszystkich jednostek steruj~cych podlqczo-
nych jest 10 dyskUw o l~cznej liczbfe oko~o236 mm stow pojemno k j — I jedn ostk ; staruj~c~ PDS 325

~~ monitor operators typ~& FACIT — ‘ 1 aztuka (~)

Tabl e 1.

1— tape reader , 2— tape punch , 3— card reader , 6- lIne printer ,

5.. magnetic tape contro ller ( with ,/unit~ of PT—3 tape drives),

6— 1CL—20~~~~~ aisk units , 7— EC—5 [152 d i s k  un i t s  ( 1E~ disk drives can be

connected tc a co n t r r l ’ er wi th a tc te ’
~ shortage cf 236 ?‘ wor ds )

F- F~~ TT omeretor ’s ~~nit r~ ~~‘ — unit , 11~
_ control unit.
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