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A considerable part of the increasing outlays of scientific institutes for
mechanical equipwent is earmarked for the acquisition and maintenance of
computer centers. Most of these large centers for scientific and technological
computations were established in the past decade. They are mainlvy equipped with
multi-gccessible computers. The network of terminals connected with these
centers bv means of data transmission lines is usually of regional character

and manv educational institutions have no linkage with the large, internationally

signtficant computer networks.

The enormous demand for scientific calculations brought forth an ever increasing
capacity of computer technology which sometimes results in an organizational

detachment of the centers from their maternal institutions.

At a firmst plance it might appear that the initially installed capacity considerably
exceeds the actual requirements of an educational or scientific institute. However,
this headstart usuallv lasts not as long as originally planned. A characteristic
case in point is that of the center of Champaign University in Illinois which

has an enormous calculation capacitv. With the installation of new computers

during the current vear it was established that the initial exploitation of

the systeﬁ% available capacity reached barely 20 percent.

Some educational centers avoid the purchase of computers bv using the most modern
equipment owned by the state. ™he multi-departmental center of the Polytechnic

for instance,,
Institute in Vienna)works on these principles.

with regard to the multi-thematical character of computations all centers are
eager to acquire a maximal collection of bibliographic programs. They either

maintain their own libraries or buy and subscribe to the services of others




(the most profitable method of acquiring access to programs). Among the most
popular libraries are: The International Mathematical snd Statistical Library
(IMSL), ™he Nottingham Algorithms Group Librarv (NAG), and The Statistical
Package for the Social Sciences Library (SPSS). Worth mentioning is further
the spacialization of some centers on certain subject matters. Thus, for
instance, the computer center of the Universit;' of 0slo achieves perfect results
in the field of machine languages by cooperating with a group of scientists.
Another example is the development of the MINNESOTA FORTRAN (MNF) compiler by
the computer center of the University of Minnesota in Minneapolis.

Tulti-purpose computer centers are assisted by sclentific councils which include
representatives of the respective educational institutions. The tasks of these
councils encompass , among other things, allocation of computer time to the
respective educational institutes and determination of priorities with preference
of gscientific disciplines whose development is dependent on the use of computers.
The dominating groups of users are usually the physicists. In one large university
abroad, however, the psycholorists are the most frequent users. As long as

there are available reserve capacities,allocation of computer time does usually
not lead to conflicting situations. If such capacities are notavailable
(overburdening of the system) decisions are taken on the basis of some (objective)

crit‘r’- Qe

The establishment of large mulit-purpose centers and their rapid development
yielded a lot of very interesting material for the strategic and tactical

planning of scientific developments on a regional or nationwide scale.(vig Tgble 1).

The multi-purpose center at Cracow is already two vears in operation but still

not sufficiently well known in our countrv.
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In accordance with a decision of the Chairman of the Council of Ministers
sufficient means for the estgblishment of a computer center for subscribers
were allotted to the institute of s= scientific cenur?/at Cracow in 1972. In
1975 a similar svstem was put into operation at the Main Computer Center

CYFRONE™ in Crscow after an arduous period of preparations.

This center, an independent ormanizational unit, is directly subordinated to

the minister of education, hiszher dchools and technology.

EQUIPVMEYT™

™e CYFROVE™ Vain Computer Center is equipped withs'CYBER 72-16 computer made

by °  CONTROL DATA GCORPORATION. It has 4 central processor , 10 peripheral
pProcessors, an operational memory of 96,000 (50bit)words, 3 disk memory units for
118 million signs, 8 tape memory units, 2 card readees, a reader/perforator for

in-line
paper tape, 2 TV/ printers , and a plotter operating in the off-line regimen.

™e asvstem glso contains A terminals designed for ope{ating in the input

repimen ( a projection monitor, card reader, and i’ﬂ\7-impr-.'|.uter) as well as

4 teletype terminals. ™he terminals are installed at 10 fiastitutes for higher
education and scientific instituticms!‘wit'hin a radius of several kilometers
from the center. All terminals are linked with the center through the

state telephone lines.

The configuration of the svstem is shown in Table 2 which includes a concise

characteristic of the various  equipment.

PROGRAMMING

T

CYBER 72-15 operates under the control of & 8COPE 3.k.4 system (actual level 439). |
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The operation of the terminal is conducted under ' control of an INTERCOM s.5
system. System programming, .whiloH is shown in Table 3, ;anludes more than 20

Programming and machine languages. {

The CYFRONE™ Main Computer Csnter pays much attention to the collection of
blbliothecal programs and *o their populariszation among subscribers. At
present the center has about 2,300 programs concentrated in 7 libraries and
specialized groups, such as SCEPTRE, ECAP CENPLOT, etc. All programs are r-z;corded

permanent
on tapes in the form ofYassemblages (in gomplex and simplified form). This

i

gives the subscribers the advantage of immediate access to the contents of

the libraries.

This large collection of bibliothecal programs enables scientific workers to
find ready and optimal solutions for many problems in a great variety of subject
matters, such as:

linear algebra,

multinominal operations,

interpolation and approximation ,

special functions,

statistic analvses,

probgbility ealculations,

numeric integration and differentiation,

differential equations,

graphic representation of results,
data transformation,

classifications and assemblage operations,

optimaligation,




Table 1: Some of the Multi-Purpose Computer Centers of the
World, a) Name of the Center. b) Year of Establishment. c)
Equipment. d) Network. e) Character of the Center.
1. Terminal C—— —
2. Computer ':ﬁ ° —— 0 osarasier !
3. Regional '\5“ b im" . e eodka
4, Educational -
5. Institutional Vulvecaty w4 106s | CUC som L R0
. A 1
6 . Nation al Cumpitter Lenlge CIn S 2 0 kopute-
7. Governmental :.:fu::”n na
8. Computer Center of the Frwerrartaeesat IEYWP Whveraryiramay (vervesiomm
Joint Institute of Nuclear Cusmputer Coutie, CVUER 73 L) kunputer- l
Research in Dubna, D lomdon ) | suwa -
9. Regional computer Center Univesulty ul' Man-l 1970 I:I)U Te00 ] @) ermlualowa| reglonglay
towater iteghnd CYUER 72
for Lower Saxony, Hanover. “unuudhu_ R umnuﬁ M:ﬂ"w @
10. Computer Center of the Cowtruws Ublicae- | 1939 | BRSNS P wrndnalows S lnstgtutwy
Rhineland-Westphalia Technical]uwwe dhinsw- EbeC s
v by taites Badg
College, Aachen. Jedewwyeh w Dub-
11. Computer Center of the i) AN _ .
Hungarian Academy of Sciences | Wewoules Nehew| 19t | CVBEN 76§ ionuiaina | glonnainy
e (us Nted- CYRER T2
Budapest. srsachoom, Manuo- CVBER 73 3)
12, Interdepartmental Y oL |t o 7
Computer Center of the “"‘“":'\':“'" dor} 1900 “\“.;::N \] enuinalona | weasminag
- 1} CYBER 17
Technical College of Vienna, um*muuﬂﬂ il @
13. Interdepartmental ki, Auchon - —
Rucopsan Urgaul- CDC 7600 Gsssbow, t
Compute? Center of the st Noctens DU ed00 terlusiows | latytutowy
University of Vienna, Ressarsh (CKRN), ¢DC 65 s)
| Uomowa®) ____ | tuM 8¢/
" Nogusalogpet CYBER 7¢ laslows | saglonsiny
muumxué. o *
oso L ) ;
Centrum Oblicss- | 1971 | CDC 3300 ‘ agtinshnjowy o
niowe Weglarakie} ) e ]
Auhﬂlwﬁl {
Hudapesst®) 1
—c'ﬁiou_n-u ECRGTITE) Jiorminalows |7 :
-SWIKRK . 3
1 [ "t
u-mﬁ - CYBER 74 | tormisalpws | ‘womialoay
Toshaischon Moch: ﬂ
I ochule Wiem ()|
Indecfakultares lo- 1976 [ OYBRR 18 [Rorminalpwa | wsesinloay
shampiran deg; ) |
Univemiidt W o )
Unlvamity ot CYUER 178 [Rerminalow wesshnlany
Ulnale Computer 1BM 300/78 *
Contee 1BM 840/78
18 370108 W
B-4700
Trisaght Univeml- | 1008 | 1BM S00V8 --.nf....
e owe 1
Computation Ose- IBM shnie mpute-
|_ter, Nesth Casslinal IBM $hy108 wwe }

Attention: *) Included because it has the character of an

educational institute.
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nuclear physics and chemistry,

high energv physics,

biomedical problems,

network programming,

designe

of power mains.

Table 2. Equipment Configuration of the CYPROWET Main Computer Center at Cracow.

Quantity Type
1 2

1

7216

6681
6612

405

512

415

3691

669-2

667-2

1081-1

844

Name
3

central unit
fvber 72

channel adanter
control pannel

card reader

inline printer

card perforator

reader/perforator
for paper tapes

tape memory

tape memory

control device for

the tape memorv

drum memory

Paraznters

1 central processor with 98,304 word
operational memery (60 bit words)
menory cycle 1ps

10 peripherial processes from a memory
of 4,096 (12 bit) words

12 WE/WY channels.

two-screen pannel built into the da\gltkey strip

1,200 cards/minute, linked to the type 3447
controlling device

1,200 lines/minute, 135 signs per line,
buffer memory equipment type 3555.

250 cars/minute, control equipment
tvpe W46,

reader 350 call/second
perforator 120 call/eecond
5, 7 or 8 tracked punch tape

9 track recording with a density of 800
or 1500 bit/cal, speed of 80 or 160
Kbits/second

7 track recording with a density of 556

or 800 bit.cal, transmission speed 55.6 or
80 K bits/second.

can be linked with 8 tape memory units
volumne 118 M signs, spewd 6.8 M pits/second
mean access time 8O M/sec.

6
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1 3553 control device for  can be linked with 8 drum memory units
drei memory
1 1077 station for long - pervices up to 3 communication control
range communication units type 791, including a 8K buffer
memory
1 791 long~-range communi- controls up to 24 communication lines
cation station
14 792-1 commukication adapter speed of information transfer 75 to
1,800 bits/second, asynchronic operation
6 731-12 LSBT plug-in terminal 1line printer 300 lines/minute, 136 signs
per line, card reader 300 cards/minute,
monitor with screen with an area of
16 lines, 80 signs per line.
15 ¥ memory, access time 1.1 s,
microdrum memory with controlling program
for synchronic communication with a speed
of 2,000 to 4,800 bit/second.
14 390 ASR  teletype terminal ™'Y transmission speed 200 billets/second
12 RACAL modem speed 2,400 bit/second
MILGO asynchronic operation.
2400
28 RACAL modem speed 300 bit/second, asynchronic operation
Go . 3
¥b magnetic tape unit 9 line recording equipped.with: SCALE .
1 905 for CALCOMP plotter  AXIS, LINE,NUMRER, SYMBOL, and PLOT programs
. 936 '
CALCOMP Plotter Paper width 840 millimeters, program

Bach librarv has
are also recorded on tapes.

full use of the rich possibilities offered by these 1ibraries.

step length 0.05 millimeters, operating
in-Jine. Drawing speed: lengthwise
90 millimeter/second, perpendicular
127 millimeger/ second.

" alphabetic and operational catalozs of programs, which

Rut so far not all'VEoncerned have been able to make

thosge

However, thanks

to the endeavors of CYFRONE™ to propagate the programs of the libmries, the
interest in their services is steadily raising.




Table 3. Languages and Operational Programs Availabde at the CYFRONET Main
Computer Center in Krakow

Yo. Name Characteristics
1  ALGOL 4.1 Language for numeric computations.an implement of ALAOL 60

2 APEX III A package of programs for solving problems of linear
pro""am'ﬂ.n".

3 APT 2 Lanzuage for the numerical control of machine tools.

4  BASIC 2.1 Language for numerical computations of programming problems
with possibilities for interaction.

5 COBOL 2.5 Language for data processing.

6 COMPASS 3 Assembler for CDC machines of the series CYBER 170 CYRER 70
type 72/73/74%, CDC 6000, CDC 7600,

7 CSSL 3 Language for the simulation of continuing processes.
8 DDL 1 Language for describing data elements.
i
9 FORM Language for data processing within a SCOPE 3.4.X system. *
10 FTN 4.6 Language for numerical computations; a version of the B
FOR™RAN IV laneuage. 4]
11 INFOL-2 A program in WOPTRAN language designed for the collecting and
disseminatinz information,with the possibility of interactive
operations.
12 &KwIc Program in FORTRAN language designed for the arrangement of

information according to key words In the text.




13

14

15

16
17

18

19

20

21
22
23
24

25

LISP 4.1

MIMIC

MNF

PASCAL

PERT/TIME

Language for transforming svmbolic data; a version of the TEXAS
LISP 4.1 language.

Language for simulating continuing processes with the possibility
of cooperation with subprograms composed in FORTRAN languarge.

Language for numerical computations; a version of the FORTRAN
language. With regard to the extended diagnostics it is
congidered a programming system in FORTRAN language.

Lancuare for numerical computations and program writing.

A program for the composition of harmonograms.

QUERY UPDATE 2 A language for the transformation of bodies of information

REDUCE

RUN 2.3

SCHOONSHIP
SIMULA 67
SIMSCRIPT
SONBOL 4.3

SORT MERGE

composed by DDL with possibilities for interactive and
complementary operations.

Language for the transformation of symbolic data.
numerilcal

Laneuare for computations; a version of thr FORTRAN
language.

Languare for the transmutation of algebraic expressions.
Lanpuage for numerical computations and simulation processes.
Lanruage for discret simulation processes.

Language for the tranformation of texts.

A produ.t of the classification and linkage of data colletions
in the SCOPE 3.4X svystem.

Language for writing compilations and system programs.

> - - —n D - P - - - - - - - - - -

Since the establishment of the CYYRONET computer system no efforts were spared

to make its services as profitable as possible. The activities of all the

personnel of the Center are subordinated to this puppose. We would like to stress

in particular the activities of the analysts of the svstem. At present thev

are continuously introducing new operational possibilities of the SCOPE system

and workine on local modifications of this system, such as:

changes in the procedures for establishing the priority of tasks "according to

input admittance (prioritv is the function of time pledged to a subscriber in

9




which preferenceis given to very short programs.

establishment of priorities in accordance with output, dependent on

output capacity and on the results in the realization of tasks (correct - wrong.)
a permanent reserve of "input" for short programs in the line of realization.

an automatic program for modifying the contens of the operational memory in
accordance with the operational resimen of the system (interactive plus

complementarv or only complementary).

chaneges in the standard programming of the punched cards center.

bibiothecal
"he introduction of A programs and the considerable expansion of

standard programs of the plotter were enormously important in raising the

effectiveness of the svstem. y

Some of the programs for improving the utilization of the system were worked

out in the Department for the Coordination and Organization of Activities.
CYFROVET @racow tried to avoid the purchase of a too complex fand
expensive) BAROMETER system of operational computations and elaborated its own
system, consisting of several programs in COROL language. These computations
are realized on a monthly scale and encompass at present: the amount of realized
tasks, system time, volume o output and input, amount of used magnetic
tapes, amount of read cards, amount of printed lines, and, for interactive

operations, the system time and operation time of the terminal.

Another verv important factor in the utiligation of the system is the modification
of programs - régistering faults in the equipment of the system as well as

the elaboration of it own program,recording the utilization of magnetic tape

and  faults in the operation of tape and winding frames. The printing of |

10




psrmanent collections was also improved so that they became more respomsive to
the demands of the subscribers and offered the possibility of printing
requested fragments on the printing devices of individual terminals. The
program for preparing magnetic tapes for plotter recording is presently being
improved and and optimal program fo:r ranging drawings on the paper

sheets of the plotter is being put into operation.

USERS OF ™HE SYSTEM

As planned the system includes a number of terminals. Thev are installed in the
following educational and scientific institutes: the Jagello Universitv, the
Academv of Mining and Metallursv, the Cracow Polvtechnie, the Economic Academy,
the Agricultural Apcademv, the “edical Academy, the Hirher Pedagogical School,
the Institute of Muclear Phvsics, and the Geological Institute of the Polish

Academv of Sciences.

Its considerable computation capacity {(rapid central processor, large operational
and

manmxy and internal memory - )extensive operational system, Vhumerous programming

languages,engble the ¥ain Computer Center to solve a large number of the

most various problems.

Todav the CVFRONE™ svstem cooperates with gbout 800 gcientists from various
disciplines and with manv groups of students from the educational institutes of
Crcaow. Its activities include also other acedemic centers such as the University
of roclaw, the Silesiarf °1yj\eChnic the Polvtechnic of Rzeszow and the Higher
Pedag@gical School in Czestochowa. This graup of subscribers represents
scientist of almost all disciplines: mathematics, phvsics, medicine,sociology,
chemistrv, engineerineg, astronomvy, Biologv, linguistics, electronics, economy,

information, archeology, meteorolorv, and geographv. The produced computations

deal with didactical processes as well as with scientific eesearch. It is planned
11




to speed up the realigation of scientific programs by introducing a large
computer. It seems however certain that the complex system of mutual interaction
of a large number of scientific and educational institutes and the CYFRONE?
svstem realizes and will realize computations which are very important for the
national economy as well as for international cooperation. The following instances
can serve as an example:

optimal production and consumption of albuminates,
treatment of cancerous diseases,

. complex development of civil construction,

complex processing of coal,

development and utilization of water resources,

development of materials and semi-products for electroniz eguipment.

UTILIZATION

fhe rapid increase in the utiligzation of the system was very interesting. In
the first half of 1977 the system solved several thousand tasks per month and
used about 3 millionv gystem seconds. Drawings 1 and 2 show the exploitation of

the system from September 1975 till June 1977.

™his considerable utilization of the svstem became possible not only because

of the high qualification of the personnel of CYFRONET but also because of the
harmonious cooperation with scientific centers. The close cooperation with
educational and scientific institutions is realiged in V.'variet,v of forms. The
Main Computer Center CYFRONET is supported bv a Scientific Council nominated
by the Minister of Higher Education and Technology, which includes independent

‘information
scientists from the gubscribing scientific institutes as well as spperts from

12
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seientific
institutes in other cities. Recently the A Council was reinforced by

two commissions: a statistical department and a department for experimental
automation. CYFRONET also entertains direct contacts with educational

institutes with the help of repressentatives of the presidents (or directors)

of these institutes and of the managers of the terminals who cooperate with the
Department of Coordination and Organization.of Production and actively participate
in the solution of 3ll operational problems.

scientific

The share of the individualmitutes in the utilization of the system

differs widely

rubhexxtifdnment (Drawing 2) and so far cannot form a basis for the determination
of priorities. The endeavors of CYFRONET and of the centers aim at transferring
SOme computations to educational institutions and institutes, This, however, is

a rather difficultYé':nmitimes hardly effective process. Improving the equipment
of the gystem seems the only solution capahle of really extending access to

the svstem in accordance with the actual requirements of science.

PRINCIPLES OF PROFITABILI™

In accordance with the statutes the center performs ccmputations for higher
educational institutes subordinated to the “inistrv of Higher Sthools and
Science without charre. But because some of the subscribers initally took
unfair advantage of the computers a Commission for Program Verification was
established in 1976. It included experienced and reputable representatives of
various educational institutes. Theysurveyeda large number of programs.and
devoted their sttention not only to the planning, printing, and utiligation
of permanent collections but also to problems encountered in the imporvement of
mﬁl and in the selection of correct numerical methods. The activities

of the commission during the past 48 months brought considerable results and
14




fully justfied its existence.

In discussing the activities of the commission one cannot omit various operations

with the purpose of
%raisinz the level of scientific information in the educational and

scientific institutions of Cracow. Very important sre the training courses conductea

continuously by the scientific workers of CYFRONET which are very popuiar in

the scientific and educational institutes of Cracow. Another significant factor

is the individual contact of the subscribers with experienced experts of the

programming department. The level of scientific information in the centers.

of Cracow is further enhanced by the activities of the publishing department.

CVFRONET pmblished a seript discussing = Dbasic problems in the introduction

of the CVBER svstem and a manual of the FORTRAN language as well as a list

of the OERN librarvy. Another script dealing with the CYBER system and thematical
lists of programs from various libraries (for instance programs dealing with
the solution of differential equations or programs for statistical analyses)

is in preparation.

The activities of the Main Computer Center CYFRONET-Cracow during the two
vears of its existence proved its unquestionable importance for the scientific
institutions concerned. It is thus possible to say that its aims have been

met in full.

15
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