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THE 1975 YEAR ODRA 1300 and JS 1032 COMPUTER SYSTEMS

Thanasis Kamburelis, Andrzej Zasada
(MERA—ELWRO) Wroc].aw

The article presents the ODRA 1300 (ODRA 13014, 1325, and 1305)

and JS 1032 computer systems currently produced by the MERA

ELWRO works in Wroclaw. The mopt important problems connected

with the logic architecture , design, tec hnology and programming
of the above—mentioned systems are specified in this article.

A Little Bit of History on the MERA—ELWRO Enterprise,~s 15th
Anniversary

The f i rs t  computers produced by the MERA-ELWRO enterprise came
into being in 1963, These were the UMC—l machines or so—called
machines of the 1st generation whose design was based on the
electronic tube.

Since then a lot has been changed not only in the logic design,

programming, design and technology , but also in the computer
production and its operat ion.

In the above-mentioned period the MERA-ELWRO enterprise switched

from the 1st generat ion computers through the 2nd generatIon ones
(e.g. ODRA 12014, 13014) to the 3rd generation ODRA 1305 and 1325,
(whose design is based on the Integrated systems of the Integration

standard scale) and in the current year this enterprise has begun a

serial production of the Uniform System modernized computer which

is designated by number JS—1032 (or briefly R—32 ) where the

Integrated systems with the medium integration scale have been used .
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The computer structure has changed from the serial logical structures
to the parallel ones , from the single—program computers to the multiple—
programmed ones, from the single-comruter systems to the nsc~ltiple_coaputer
System and multiple—access ones.

In the stage of preparation there are the systems with the mt.~.tiple—
level memory organization and with the memory dynamic division. Due to

these innovations these systems will become very effective in operation

and maintenance,

The operational speed of the comt’~iters produce~ by the M A — ~LVflO

enterprise for the above-iientio: ed period has increased as much as about

6,O~0 times and the cost of a million additions has decreased from

500 zlotys up to .0028 zlotys which is equal to 170,000 times. The

structure of the cost of the computer medium configuration has changed

as well. The first digital machines consisted mainly from the central

unit whose cost was equal to 9L~. per cent of the whole set cost and
from simple outside installations (mostly teletypes or a device for the

paper tape). However, the sets of the outside installations have

grown to L~ extent when their cost is equal to 70 per cent of the cost

of the entire configuration of the computer besides an enormous increase

of the equipment of’ the central unit itself.

THE ODEA 1300 C0~fl2UTE . SYSTEMS.

The ODRA 1 300 computer system which ronsists of the ODEA 1 331+,1325 and

1305 c3ntral units as well as of a number of outside installations is
nowadays a basic equipment for the realizati3n of the country ’s

inforrnatl n program. To the end of the current year the ME~.A-EL~RO

enterprise will produce about 330 computer sets belonging to the ODRA 1~ OO

system, This system’s r~opularity is continuously growing among the

consumers, Despite that this system’s initial concepts of thc logic

design were developed more than 10 yearr ago, thir popularity owes not

only to good technical solutions but also (and maybe first of all) to

the fact that the above—mentioned system has a wide and verified basic

orogramming as we~.i a:; the programming which can be a~~
lied in the most
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various fields of administration arid planning, of the autornatizatlon of

the project works, of the scientific—technical computations, of the
control over the technological processes, etc.

The equipment and program sources of the ODHA 1 300 system designed by the

MEEA—ELV?P0 enterpri4~e or by other enterprises, Institutions or center of
the higher education enable te create different confIgur~itions applicable

both to the traditi3n~11 transforrnati~n that is the local one (Fig.1)

and to the remote transfotmation (Fig.2) in a flexible and economical

way.

THE EMC UNIFORM SYSTEM.

The ‘Electronic Digital Machines Uniform SystemCJS ENC) consist~.n~ ~f ~-rnumber of central units with the differentiated computing power,~~: ~~~I 1i
PJ %1~4

an identical logic desigri,and common operational principles as well as
consisting of a set of outside installations is the fruit of scientific ,
technological and industrial collaboration of socialist countries.

The first Polish machine of the Uniform System is the P—32 digital machine.

The P—32 machine similarly to the P-2O , R-30, R-14-O and P-SO machines

in respect of the function belong to the so—called first generation of

the Uniform System machines (RIAD—I). The above—mentioned computers fully

possess the uniform logic design , though they base themselves on different

solutions of the design as well as on different technologies of the

generation. Due to the uniform logic design it ha~ become possible to

accept a uniform programming on the machine instruction level as well.

However , the R—1O and R— 20A machines are not comformable from the point

of view of the program with the rest of computers.
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P~.g.1. The ODRA 1305(1325) computer. The conventi nal configuration.

The P—lU computer is not conformable for the reason of thL application of
different Illegal instructions(preferential).

The acceptance of the c.-;nformable logic design for the majority of the

central units and this of the outside devices as we .1 as the uniform

programming has created practical possibilities to concentrate the

scientific and technical ‘ers~nnel and industrial potential of the

socialist countries (Bulgaria, Czechoslovakia, GDR, Poland , Hungary and

U.S.S.R. and from the beginning of 1 974 Cuba and Rumania as well) on

the realization of the common an~ ambitious program which was called
“Program RIAD” , or the program of Faectronic Computing Technology and

whoee nrincipal task hat- been to satisfy the collaborating countries In

the field of Information
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The R—32 Uniform System computer of Polish production came into being

a little bit later than the rest of the types of the PIAD I system (for

the first time it was exhibited during the 1971+ international Poznan

Fair). Due to this retardation the R—32 computer design could be based

on the most modern cbnstructive and technological solutions existing in
the country as well as on the integrated elements of the integration
medium scale designated as the TTL type. The accepted technological

and economic base has helped~ to achiev e high technical and economic
factors (e,g. the ratio of ‘speed to the manufacture cost). Due to a high
computing capacity the R—32 computer can be included in the medium or

large class of the central un.~ts depending on the operating memo~y

caoacity as well as on the amou:tt of the channels for the information
dispatching. The computer speed mounts to about 500 ,000 additions per
second , whereas the average speed according to the Gibson I mixture
mounts to more than 200 ,000 oserations per second and the operating
memory capacity may fluctuate within the 128Kb up to 1021+ Kb limits
(See Fig. 3,14. and5).

Inside of’ the R— 32 the following funct ional  means are built in as the.
standard ones:

the means carrying out the standard commands(that is the operations of
the fixed—point arithmetics, the logic o~erations , displacements, the

control operations, the in—and —out operations, etc); the commands of the

decimal arithmetics as we’..l as the floating—point arithmetics;

16 universal registers (accumulators) and 4 floating-point registers;

a channel of the byte multiplexor;

three select~~~ channels;

the operating memory protective means;

the direct control means (for the purpose of relaying or receiving the

data directly by the outside Installation or the second proce -sor~.

the interval timer and other means. 
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,~, equipment in
t e stage of devel~jent

FIg.~~. The ODRA 1305(1325) computer . The conf igura t ion  of t e le t ransformat ion
(in the stage of development)

~~~~ ~~~A~~~CV 1 ~1
During the P-32 computer developmen t 1 

the element base or tho- design and
technological -‘lutlons going ahead the cour~try ’s industr~al possibili t ies
at 2 or 3 years has been accepted as a general princi-le. Thanks to the

above—mentioned this computer will be technologically modern at the
momeat of the initiati:n of the serial production. At present one can

confirm that this principle has been faultless, since almost all sets

which are in use in the R—32 computer design even now are included in the
serial production in Poland or other socialist countries.

In the computer design the foliowing solutions were accer~ted:

the integrated elements of the medium(and standard) integrat ion scale;

6
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multiple—layer (up to 12 layers) plates of big size packages

Photo 1. The central unit of the R—32 computer alon ‘ ith the EC—7070 console

multiple—layer silver plates;

the microprograms fast memory with a big cap:icity;

capacious operating ferrite—memory of a modern design (so-called rianar

design);
flat cables to connect computer blocks;

no-cabinet aluminum mechanical design.

I
The implementation of the above—~ entione~ princi~-les results in the

following characteri~ tics for the P—32 machine;

the machine ’~ high total efficiency;

easiness of widening of the operating memory ca~v~city (to 1024 Kb);

o~ very high efficiency coefficient— the cost (e.g. the processor and

channels occupy only 29 logic packages whose dimensions are 295 by 150 mm);
a high reliability ;
small size of the central unit (like the middle class- machine);

the energy consumption is very small (when the memory capacity is 256 Th

the energy consumption Is 3.6 OVA).

The machine local memory (Fig.3) or the working memory is designed on the

integrated systems anc~ consist s of 64 thirty—two byte words. This memory
includes the following: 16 general registers; 1+ floating—point registers

and 1+0 working registers for thL processor and channels.
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The microprogram memory (0A)~~ i~ a permanent memory of a t::ansformer type
and its cycle is equal to 3, 0 ns. It comprises 2816 eighty—six byte words

where both the processor and channel control is coded . The a~ plicatIon of

the microprogram memory of such a capacity enabled to simplify and

diminish the machine logic as well as to provide this mo.chine with certain
new (comparatively to other JS E~C machines) characteristics , such as:

periodic check—ups of the machine correct functim ng (turns on
automatically);
automatic memorization ~VT~en the machine is in the state of the operating
me mory (1~~0) at the moment of the energy interruption and restorat ion
of this stat*hen the machine is turned on;
srecia] . built— in technical tests  for  the rrocossor and memory.

The microrogram memory (the permanent one) is d’..signed in the transformer

technology and located on the 4—layer plates whose size is identical to

logic packages.

The permanent memory wholeness consists of 16 rackages of the same

construction. Thc difrerence between theiii is only ii the informati ri

cintent which is “sown” in ferrite cores. Every - - ackage contains 352

fourty—three byte words.The 1-~—32 m~chine ’s permanent memory is

chnr;~cterized by sreed action (as •~or the transfsrrne technols~y);

access time amounts to 120 ns and cycle time amounts to 300 ns.

I)ue to th~ ar~ -lication of economical control systems that 
4.s v.h~.n a

se1cctioi~ system contro l 4 words small size~ and low cost of the entire

memory hav e been Obta ined.

The a eratin~ memory ~~A0) consists ~f the ior~ica1 blocks whose canacity

is 128 Kb. Every block with ~28 Kb of the o~erating momory has the dco~ign V d

on integrated systems oemory of the protecti n hey (PAX) whose capacity Is

6~ bytes . Thus in the system the PAK cap oc~ ty chan-es sr o”or t i noily to
the PAO cap acity. A cycle of the PAO operation ( i~ 00 nsek) corresrond s to

4 cycles of the proce sor (L i.::300 nsek) or the oerforman ce  of 1+ microcos’-mands.
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The -rocessor and channels microprograms are dc’nign s~3 in such o. way that

thL- processor in most cases turns on the contact  ‘situ ~0 , precisely every
L3. microcon:mands. Duo to such synchronization the ‘r ~ cee: is deferred
by PAO only to a very insignificant degree and OA0 seldom 3—byte address

is put on t he  switches an-i through this nicthod it I:- “-o~~ ible to
fix its address l-ocati”n in the area of the operating memory. In case of

the damage of any b lock  it is ros: ible to reoutl ine  the n y - t e r n  very f o n t
through changing the the working blocks ’ addresses an d sw itch ing the
failing ones of f .

The operating ni~ mory ~iesign i. basc~ on small ferrite—cor s (the dia~oeter

.5) Lmm ) in so—c alloc~ n ones t echno logy ,  It consi-to of locating big amounts of
cores on the orintc’~ -slates in-i assembling el ectron~ c synte:~s in the
vicinity f”os ~cor e—o-~tr ks.. Am- ng the  advantages ty ~icai for this  system
one can naoi e the  folio’:.- .ng :
big c e-  aci ty  of the memory v:. th  reaintaining ss,oll cJ n- nsi ens;

insignifican t level of disturbances;

high ac tion speed an’~ sign i f i can t  iiocrease of the labor — c on sum st i - --n d ur ing the
o oerati n in cos orison :;ith the so—cal led t r - ’3it i ~~~ r~~oc ries bas -d on
tb’ :o—called ferrite—bloc.:.

Every construction ~~~~~~~ 01 oi~.e . perating memory cons i st s  of the ~~ate
with the ferrite—metrir and the control elate ani this sodulo ’s •‘anoc!ty

amounts to 16 Kbytes (8Kx18 bytes). The Pu logical block with the

canacity amennting to 128 icbytes includ:  8 modules , 1 c s i i t r o 7 . . ‘o ck-ge ,

3 adapter -achog’s . The PAO cnnst ’ucti ‘n m -dules at their eni hove

cou :’l . rs that rrovidc  wi th  the pos--ibility to cnchan~;e thc:: -h~ ch

significantly srcedd; us the do t e ct i  -n of demeg:n -end t .~ is r : - - H ~~~•

Processor en loys sechani ni ‘ —byte tracks. It - orks ir ei~ hr: of 2

o— eroti ’-n -ol m -o c i n n :  the GJ. mod e nn’~ t’.e We_~rY (in—out) mode . In the CJF --oc~e
sr ocy ’ 50r f ul f il l s  mccro n rogr - r  cc :oond” . ~“he -cc is he wE— .’:Y(in—out)
mode Only micro :-rogram s of the  channel  s . rvice are ‘ fulf’~ lied.

9
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Fig.3. General structure of the JS—1032(R—32) computer

Passage from the VP~—~Y (In— Out) mode is taking ulsee in a comsulsory

way, t h i t  is on channels ’ demand and can hap - -en in the process of
f u l fi l l m e n t  of any co : :send . In this case the  current  command ’ s
microp rogram becomes sus’~ended and the  follo’sing micro - . Oem nfl, 1 ‘ 5 adiress
is being rewritten to a snecial bu-~fer register and the srocc- -sor begins

to fu1 It’ one of the microsrogr-eJnd- of the channel service. After the IN—

OUT oseration ~s comeletod the eroces’- or resumes th~ co.:rn: nd ’h~ susnendod

niicro-erogram. In the In— Out mode th e  seo c . f ic d  narts of th e  mi croco soand
are being d-coded d i f f e r e n t l y  than in the CJI’ mode. By this it is

nos- ible to get an additional coi~Jection of microoperatir-ns d signated
exceptionally for the control  over channels ’ oi~eration.

10
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The central control foned its solution in such o -. - ‘ y that th . nroc csror ’s

onerati n cycle cn this of ch-~nnel - was limited onl y b~’ the sum of the

pronag-otion of th ~n fo r  ~eti on signels on th e  c o n tr o l, i t se l f  doesn ’t
cause any ad ‘itional delays. This is the result of an extra buffer

register for  the microco mands taken cut of the  permanent  m emory .  in th is
way th e  processor  and channels or era ting  with cycle 300 no use the
maximum speed of the nermanent memory ’ s ~‘~.eratIon .

Input-output channels col laborate on one hand with the processor systems
and the microprogram memory ,  on th e  o ther  hand they control  the o erati  n
of the outside devices. If a standar:~ version of the R—32 is em :l o y ed ,
then 1 mult i ’ -les or channel and 3 selector channel  are assembled.

The mu lt iplexor channel’ o-’erational speed amoun t s  to  110 and 250 Kbytes
pee second for  the mult is lesor  mode (whe - -e many - i e vt c er  are s rved
sim ultaneously)  and for  the selector mod e (whe re  only one ~cv cc- 1 s -rved)
resDe ctively.

-hoto 2. The module nackage of the microprogra ’:: mem ory (a long  wi th
transformers ,diode matrix , transistor matrix)

As a w~~~~L:~g ‘ emory for the control ~- o rds of the sm~ tis-lexor channel the
tAO C o - - o r a t in g  .~erno ry) a— ca equal to 2 or 4 Kbytes is in u se which is not
accessible byusing “ro gramn . Thi~ enables to store th e  control  ~~o :~~~s of
128 or 56 subcha. -nels , cs . ’-cc tive ly .  The ab o v e — m e n t L e n ’ -r ~ area is a l .a ~ s
loca ted  at the end of the ~.nc talled o ci-iting memory. Such a solut ion of
the  mul t iule so r ’s memory is very sin le en ’ cheap coepar-t veiy to the

solut ions bar c’ on the  n 1 C C f l~’ Cflt mem or~r block .
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Fig.L~.. The R—37 cem~:uter’s typical
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The multiplexor operations are ~: rried out by means of the corresron ” Ing

microorograms which are stored at the same permanent memory where the

processor’s microprograms are.

The selector channels have built—in systemic regist or cont’o ’. ’ ing the

INPUT—OUTPUT o~ erations and they also use the micro rogra:1s which are

included in the rc-rmanent memory . Wide employment o~~he microprogram

control in channels decreases their systemic logic maintaining simultaneously
high capacity. The selector channel ’ s dispatch spe ed amounts 1100 Kbyte/s.

However , the total capacity of all channels amounts to 2.6 Mbyte/s., while
the theoretical maximum ca acity under com:’,letel systemic solution

could amount 3,3 Mbyte/s.It could increase the  channels ’ cost unnroportlonally

comparatively with the ~-eou1ts obtained.

F~~ i~~ ~~~~~~~~~~~~ 
- _ _ _

__________ in 
1
knemory ’~ ~~~~~4ef.~~jK~ )

name j code ,
oP
~~~T~~ ~~~~ 

Selec~ or
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Table 1. The JS EMC central units and their main parameters

Footnote 1. The EMC speeds from the P—SO to P—5O are mutually c ”rnrarable

(the Gibson I method), since they use identical size of :informati n a’- well as

similar list of the maintenance instruct ions.  However the R — l c ’  has a
d i f f e rent and sim —l e command l i s t ( typ ical f or mini coew~uters ) .

Footnote 2. The multin1e:-~or channel ’s speed Is given for the o”eration in

the simultaneous —orvice of many outsid. devices mode.
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-‘:~(‘to 3. The op erating memory ’s modul e (16 Kb’) .

TH E: CHEC~c-UP A~rD DIAGN0S~~~ $YSTEM -

In order to increase the machine ’’’ reliabIlity,bros~ d r the tra ’Itlonal

oddness check—up a or ecial dynamic chec :—u~ a- - well as the memorizatl—°n of

the machine ’s state (erratography) that Is the state -at the moment of an

error a’~pearance have been em’oloyed . During studies over the P-~ 2’ s
solutions two orincl - --le requirements were ta :en into consLier”ti -n :

the average useful  working time cannot be b - e r  than 95 re~ cent;
the average time of the resumpt ion of the mach ne operati n cannot be

l nger than 3o minutes. Tn order to ne’~t ’these requirements d i f f e r e n t
check—up systems ar ’ well as diagnostic systems have been built in.
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Photo 4. The rear i-art of the proco ror J?late. -

The accepted check—up system emb .-aces very many -‘oint s of the information

f :ow which enobles a permanent verification of’ the correct machine

op eration. An error ’ : detection can bring about the machine state

erratography, mostlj  tha t of the program and activation of the diagnostiC..
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part of the onerating system. If a damage is of a temporary nature then the
I -

fact of this error ’s appearance and the r for~ai~ee of erratograrhy

when this error shows up can be used for statistics of the machine

damages, However , i.: ti-:e care of a permanent damage the realizati -n of a

number of the program diagnostic procedur es enables to localize the damaged

elem-~nt,

BesIdes continuous check—upr- ,so—called periodic machine check—up norsftting

to inspect the arithmometer thoroughly by means of the microprogram tests
with- -certain frer-iuency (every 20 ins) have also b- -n introduced. The
occurence and duration of this test are chosen in such a ray that they

cannot e :ceed 1 peo cent of the machine functioning time.

In the processor the fo:7bowing elements responsible for the Information flow

are checked up on thu continuous basis:

the systems of the ol e ating memory—rrocessor interphase along with the

ocerating memory;

the inform-ati n read out from the microprogrem memory (PAM);

the systems of the channel microprograms’ selection~
the systems of intcrmha -e Channel—Units controlling the input—output

equipment.

The operating memory possesses the built—in systems making possible an

autonomous chech—up of the memory rhysical block by means of a specia’.

tester. The check—up follows the logical and physical disconnection of the

block from . the Oreeatin~; memory— Proc e~~-or track. The enaining bi - cks can

function n tl.e system -~r t e r  thu co :nn letion of reconfiguration by means of
the proper switches . Besides this , in the operati~~ a.mcry the protessor

a group of tests checking up all blocks of the operat~ng memory by
an o~ ti- -na]. infortnati-~n which is beini~ sent froro the keyboard desk or

so—ca l~ ed the - :) l f f icul t  memory pattern. The signaling e:isting on the
techni-cal d isl enables to obtain an error precise localizatios.
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Further more , in the processor there are special built—in. signaling

registers where errors sho-. -ing up in different systems are registered .

In
0

orde~~to make machines’ solutions more “diagnostic”, illegal
j c.t~~~ by the name of “DIAGNOZUJ ” (“DIAGNOSE!”) has been introduced.
This command causes the start of the specified diagnostic equipment

procedure (e.g. the memorization of the proces- :or registers’ state.

the channel ’s state, the local memory ’s state, the subchannel memory ’s

state, etc).
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