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PREFACE

H istoricalwritingis, bynature, selective and cannotconveyallinformation
in detail. The same applies to this document. There is an abundance of
meeting minutes and reports available from which only single core decisions
could be conveyed. There are also many photos available on certaintopics,
but only a limited number of them could be used. On the contrary, some
topics under discussion have very few or no photographs available at all.
Contributions in this regard will be much appreciated and valued, as will
photos of staff members who do not appear on any of the photos in this
document. In addition, any comments on factual inaccuracies and missing
core information will be valued.

he documents referred to in this document, together with any other

related documents, have been saved on a CD titled “IT history PU for
CHE 1967-2003” thatis kept in the NWU archive. The documents in Winword
format that are referred to can be found on the same CD in the IT history\
Winword\ directory.



Introduction

day, it is difficult to imagine a world
without the variety of computers,
including desktops, laptops, tablets,
smartphones and the unseen
computers in most of our household
appliances (and much more) that we
take for granted. Computers have an
immense impact on our daily lives and
have changed the nature of scientific

research completely. This has, however,
not always been the case and many of
us grew up with only a vague notion
that somewhere out there existed
something called computers that had
basically no visible impact on our daily
lives.



Schematic representation of the main hardware components used for calculations at
the PU for CHE from the 1950s to the present time, from the slide rule to mechanical
calculators,, to electrical calculators, to printing calculators, to the IBM 1130 and the
mainframe era, to the first powerful servers like the IBM RS/6000, and presently the
modern compact servers with multiple hard drives

Although numerical calculations have
always been part of most research in
disciplines like Statistics and Physics,
the execution thereof was often
laborious and time-consuming. For
calculations that did not require
extreme accuracy, the slide rule was
a solution, but for more accurate
work, manual and electric calculators
had to be used. This process was
quite tedious and required thorough
checks to preventinput errors. As such,
there was an early demand for fast,
accurate electronic computers. In some
instances, calculations were complex,
e.g. differential equations, which often
required ingenious solutions. Prof PH
Stoker mentioned that, on suggestion
of Pierre Haarhoff, a post-graduate
student, integrals of intricate functions
were calculated by drawing the graphs
on paper, cutting it out accurately and
then weighing it*.

A serious demand developed for
electronic computing facilities at the
University. It thus comes as no surprise
that the purchase of the first computer
was strongly advocated for.

*Transcription of the Author’s interview with Prof PH Stoker, 7 September 2009



The Beginning

EARLY HISTORY?

The University was, early on, aware of
the possible advantages of a computer
for mathematical sciences research in
particular. Contact was established with
the important computer companies in
South Africa at the time, like IBM South
Africa and ICT. In approximately 1959,
IBM South Africa invited the University
to inspect a new computer that Massey-
Ferguson had installed in Vereeniging.
A large delegation of staff members
paid a visit to this new computer, but
nothing further transpired*”.

In about 1961, Dr FJ du Plessis from
Economic Sciences commissioned
the Department of Instrument Making
to build what turned out to be an
interesting example of, in essence, an
analogue computer. This computer
could simulate the effect of external
factors on the economy. Money was
represented by a coloured liquid, the
flow of which was regulated by control
valves, pumps and feedback channels.

2Based, for the most part, on transcriptions of interviews the Author conducted with
Prof. JF de Beer, Prof. T Steyn and Mrs K Benadie on 19 November 2008 and Mrs A

Oosthuyzen on 20 November 2017.



Inthe 1960s, a Johannesburg company
demonstrated a commercial analogue
computer on campus. The problems
that could be solved with this computer
were limited and the demonstration
generated very little interest.

During this time, Mr (later Dr) JAM
de Villiers, who was studying towards
his PhD in Physics (on the scattering
of muons), had to perform complex
calculations for the theoretical curves
that he had to compare with his
experimental values. These calculations
were performed for him by Mr CE
Harding on the ZEBRA computer in
STC’s computer department®. STC
later wanted to donate the ZEBRA
computer to the University, but
the donation was impractical and,
subsequently, rejected. The reason
for this rejection was that ZEBRA
computers used vacuum tubes, which
took up a lot of space and required a
lot of maintenance. All programming
on the ZEBRA was done in Assembler
and not a high-level language, which
did not make it very user-friendly. In
addition, the arrival of more modern
and compact computers that made use
of semiconductors, made the ZEBRA a
less attractive option.

Dr (later Prof) JF de Beer, in partnership
with Dr (later Prof) JH Venter from
Statistics, manually calculated
simulations of the penetrability of the
atmosphere by cosmic rays. It was an
exceptionally time-consuming exercise,
which emphasised the necessity of

the University obtaining a computer.
With the (possible) help of Prof AJE
Sorgdrager from Economic Sciences,
the matter was taken up with the rector
atthe time, Prof HJJ Bingle. In the early
1960s, during his doctoral studies at the
University of Chicago, Dr Venter gained
experience working with Fortran on the
IBM 7090 of the University in question®.
In 1965/66, during a research visit to
the University of Durham, England,
Dr de Beer, on his part, gained
extensive experience in solving physics
calculation problems with a computer.
Both Dr Venter and Dr de Beer were
eager to use a computer. They were
supported by Prof WP Robbertse, the
Dean of Natural Sciences at thetime®.

In approximately 1966, the University of
the Witwatersrand wanted to sell their
IBM 1620 computer and the PU for CHE
sent a delegation there to investigate
the matter. At the time, the PU staff
were already aware of the IBM 1130,
the IBM 1620’s successor, and decided
againstthe purchase. The process was
then started to obtain approval for the
purchase of anew IBM 1130 computer.

THE PURCHASE OF THE
FIRST COMPUTER

Prof JM de Wet from Statistics
presented a formal proposal to

encourage the purchase of an IBM
1130 computer (a matter which he
referred to as exceptionally urgent) to
the Faculty Board of Natural Sciences

3JAM de Villiers, D.Sc. thesis, PU for CHE, 1961
4Transcription of Author’s interview with Prof. JH Venter on 2 September 2009
5Personal conversation between the Author and Prof WP Robbertse in 1996.

on 31 August 1966°. Prof De Wet was
supported by Prof WP Robbertse
from Mathematics and Applied
Mathematics, who also served as the
Dean of Natural Sciences at the time,
and Prof PH Stoker from Physics. Prof
De Wet's thorough and well-argued
proposal was accepted by the Finance
Committee on 27 September 1966’ and
confirmed by the University Council on
28 September 1966°.

The IBM 1130 was ordered and
expected to be delivered in about one
year. The total purchase price of the
computer was R37 500, approximately
R2.6millionin 2017 Rand (ZAR) value. In
the interim, a card punch was purchased
to capture data and programmes on
punch cards for use on computers in
the vicinity.

PROGRAMMING
LANGUAGE TRAINING

During October 1966, Dr JF de Beer
presented a course in Fortran
programming for interested parties.
Several scientists from Physics,
Statistics and Mathematics attended
the course. At the end of the course,
the attendees’ programming attempts
were tested on the IBM 360 computer
of the Atomic Energy Board at
Pelindaba. For the researchers, this

visit and their subsequent expertise
in Fortran programming emphasised
the power of the computer in solving
calculation problems, and thus the
arrival of the University’s first computer
was awaited with great anticipation.
From time to time, Physics researchers
in particular had to use computers in
the vicinity, like those at the Atomic
Energy Board and the Universities of
Pretoria and the Witwatersrand. This
further emphasised the urgent need for
the IBM 1130.

Before the arrival of the IBM 1130, IBM
South Africa presented a week-long
course in Assembler for University
staff. This training was attended by Dr
JF de Beer, Dr JH Venter and Dr DJ
van Wyk?™,

{ .y

Figure 1Prof JF
(Hannes) de Beer

5 Faculty Board of Natural Sciences, minutes, 31 August 1966, Art 33
"Finance Committee, minutes, 27 September 1966, Art 21
8 University Council, minutes, 28 September 1966, Art 9 XIX

9 According to Prof JH Venter's recollection, the IBM 1130 was made available to
the University at a special price, through the mediation of Mr JF Clarke, the Sales

Manager of IBM South Africa.

1 Giel Hattingh, Rekenaarwetenskap en Inligtingstelsels, Chapter 4.6 in 'n Bekroonde
Nalatenskap: Die Fakulteit Natuurwetenskappe oor 100 jaar, Editor: Elize S van

Eeden, 2017



PUTTING THE IBM 1130
INTO OPERATION

It was decided that Dr JF de Beer, at
the time a member of the Department
of Physics, would take the lead in
the computer centre that would be
established.In1967, MsKlaasje Moraal
(later Mrs Klaasje Benadie) was the first
full-time employee appointed at the
centre.

The IBM 1130 was delivered in July
1967 (earlier than anticipated) when Dr
De Beer was abroad. The University did
not own a forklift to move the heavy
computer. Mr MGL Bosman from the
Department of Maintenance and his
team moved the computer, which was
still in its packaging, from the sidewalk
to the Physics building’s elevator by
rolling it on pipes. It was then moved
to the second floor (via the elevator),
where it was, again, rolled on pipes to
the computer room.

W
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Figure 2 The University’s IBM 1130 computer
in 1971. The computer is in the foreground and
the card reader/punch is in the background. The
mechanical papertape readeris onthe farright
of the photo. The identities of the two persons

at the card reader are unknown. (Source: Photo
collection, NWU archive)

This computer room was previously
used by Statistics students and third-
year Physics students for practical
sessions. A few changes were made
to the rooms to make them fit for use
as a computer centre. A false floor was,
however, not installed and the cables
rested on the floor.

The computer was set up by one of
IBM South Africa’s computer experts,
Mr Fred Macaskill, who was a PU for
CHE alumnus.

The IBM 1130 computer had a memory
of 32 kilobytes and a removable disk
drive of 1 megabyte'. Programmes
were uploaded to the computer
with a punch card reader, which also
functioned as a card punch. The punch
card reader or mechanical paper tape
reader was used for data input. The IBM
1130’s operating system was stored
on punched cards; a large pack of
cards had to be read into the machine
whenever the operating system had to
be reloaded. Output was generated
with a typewriter or a card punch
machine. In practice, it appeared that
the typewriter was unable to handle

Figure 3 The IBM 1130’s IBM 2310 hard drive. It

had a capacity of 1 megabyte and a diameter of
approximately 38 cm. (Source: Author’s photo
collection)

the workload, resulting in numerous
problems. The problem was only
solved when, after quite some time, a
line printer was purchased.

To demonstrate the computer’s
capability to interested parties, two
post-graduate Physics students, Mr JP
Maree and Mr DJ Joubert, respectively,
developed a programme that could
calculate the day of the week of any
date in history and one that could play
noughts and crosses with the computer.

The computer was officially handed
over to the University’s rector, Prof HJJ
Bingle, on 14 September 1967 by Mr JF
Clarke, IBM South Africa’s CEO. During
the ceremony, the photo in Figure 4 was
taken. Reports on the event appeared
in Die Wapad of 20 September 1967
and Die Veteraan of Sept/Nov 19672,

Figure 5 The people who were involved in the
initial acquisition of the IBM 1130 computer, were
present at the 25-year commemoration of the
partnership between IBM/ISM and the University
on 24 August 1992. They are (from left to right),
Prof WP Robbertse, former Dean of Natural
Sciences; Mr Wiid du Toit, former IBM South
Africa salesperson; Mrs Klaasje Benadie, formerly
Ms Klaasje Moraal, the computer centre’s first
full-time staff member; Prof JF de Beer, the first
Head ofthe Computer Centre; and MrJF Clarke,
former IBM South AfricaCEO.

Figure 4 The
official handover
of the IBM 1130
to the Rector of
the PU for CHE,
Prof HJJ Bingle,
(left) by the CEO
of IBM South
Africa, Mr JF
Clarke (second
from the left).
Also present on
the photo are
(from left to right)
Ms Klaasje
Moraal, Dr JF de
. Beer and Prof
B \WP Robbertse.

1 Die Wapad: Vol 23 Nr 1, p5, 20 September 1967, accessed at http://dspace.nwu.
ac.za/bitstream/handle/10394/14016/Wapad_d23_n01_1967.pdf?sequence=1

2Die Veteraan, p47, September/November 1967
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THE OPERATION OF
THE IBM 1130

The IBM 1130 was a user-friendly
computer that could be operated by
users and did not require operating
staff. As such, initially, there were no
operating staff. The departmental
typists were responsible for completing
the scientists’ punch work.

The IBM 1130 was, almost since its
arrival, in full-time use, especially by
Statistics and Physics. Very soon, it
was also used continuously (including
after hours), especially by Mr (later
Dr) WF Coetzee, who conducted
calculation-intensive research into

the trajectories of cosmic ray particles
in the complex geomagnetic field.
Thereafter, similar work was conducted
from approximately 1969 to 1972 by
Mr (later Dr) PJ Kénig's for his doctoral
research project in Physics.

The IBM 1130 was later expanded to
include an IBM 1132 line printer to
replace the overworked typewriter,
and also two disk drives and two
magnetic tape drives. The memory
was also increased to 32 kilobytes.
Between 1970 and 1971, a second IBM
1130 was purchased to help with the
increasing workload. In August 1971,
a small graphic plotter was added?®.
Before the plotter was obtained, rough

Figure 6 The IBM 1132 line printer that was later purchased.
(Source: Photo collection of Mr L Smuts)

3 Die Wapad, Vol 26, Nr 6, p9, 7 May 1971, accessed at http://dspace.
nwu.ac.za/bitstream/handle/10394/14430/Wapad_d26_n06_1971.

pdf?sequence=1&isAllowed=y
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graphs could only be printed with the
line printer. Thiswasdone by changing
the position of a character in different
rows. This technique was developed by
Prof JH (Hennie) Venter.

The Department of Physics used
punched paper tape to process cosmic
ray data received from Antarctica
via telex transmission. The neutron
monitor results from Hermanus were
also stored on punched tape*. The IBM
1130’s mechanical paper tape reader
was very slow at 15 characters per
second. This resulted in bottlenecks,
since the IBM 1130 could only work on
one task at a time. In approximately

Figure 7 Mr (later Dr) JJ (Johan) van
Loggerenberg (Source: Photo collection of

JJ van Loggerenberg)

1971/1972, Prof de Beer purchased a
Facit optical paper tape reader, which
operated much faster at 500 characters
per second. There was no standard
interface for connecting the Facit
paper tape reader to the IBM 1130.
Prof de Beer approached Mr (later Dr)
AJ van der Walt of Electronic Services
to design and build a suitable interface.
This interface was designed with TTL-
integrated circuits. The programming
was done in Assembler by Prof de
Beer and Mr van der Walt, and the
Facit tape reader was successfully
commisioned. This was the University’s
first successful attempt to connect non-
IBM equipment to an IBM computer.

STAFF

As mentioned earlier, Dr JF de Beer
was the first head of the Computer
Centre. He was assisted by Ms Klaasje
Moraal, who was appointed in July
1967 as the centre’s first full-time staff
member.

The staff complement was later
extended and in 1969, Ms Dicky Otten
(later Mrs Dicky Venter) was appointed
as Scientific Programmer. During the
same time, Mrs Bettie Venter was
appointed as Punch Operator. She
did, however, quite soon take over
the operation of the salary system
(see below), as it took up a lot of
time. Mr (later Prof) Piet Bruwer joined
the team in 1971 or 1972; he was

4 The telex signals were transmitted via high-frequency radio from Antarctica to
South Africa and contained an abundance of errors. It was common practice to
transfer the data twice and then compare the two tapes’ data to identify and correct

transmission errors.

11
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Figure 8 Mr (later Prof) T (Tjaart) Steyn (Source:
Photo collection of T Steyn)
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Figure 9 Prof PJS Bruwer (left), Prof JF de Beer
(right) and Prof PH Stoker (middle) were pioneers
in the early years of the Computer Centre.
(Source: Photo collection of Mrs AMans)

mainly involved in Computer Science
lecturing. Mr Johan van Loggerenberg
was appointed in about 1973, also
as Scientific Programmer. Before
this appointment, he performed
programming and operating work for
the Department of Physics®.

In 1973, Ms Engela Wilson was
appointed as Punch Operator. Mr (later
Prof) T (Tjaart) Steyn started working at
the Computer Centre in January 1974.
In the 1970s, he played an important
role at the Computer Centre. Later
on, he moved to the Department of
Computer Science when it separated
from the Computer Centre.

Until 1970, Prof De Beer was only
involved with the Computer Centre
in a part-time capacity, since he still
had obligations at the Department of
Physics. From 1970 onwards, he was
transferred to the Computer Centrein
full-time capacity. Prof WP Robbertse,
the Dean of Natural Sciences,
advocated for the implementation
of Computer Science as a subject in
the Faculty of Natural Sciences,**and
from 1971 Computer Science was
offered as atwo-year major subjectin
the Faculty of Natural Sciences.**Prof
de Beer headed both departments
until 1978. While the two departments
functionedasaunit,the staffmembers
were allocated to one of the two
departments.

DEVELOPMENT OF
ADMINISTRATIVE
SYSTEMS

The most successful early
administrative application that was
developed for the University, was
the salary system that Ms Klaasje
Benadie developed in Fortran in
1968/69. The system was so
successful that it functioned until
1996, with necessary upgrades
and adjustments for the later
computer platforms performed as
required'’. On the IBM 1130, the
salary system was mainly operated
using punched cards. Staff
members’ personal information,
their salaries and bonuses were
kept on punched cards, which was
updated, as required, by Mrs Bettie
Venter. Approximately 300 staff
members’ salary payments were
initially handled by the system.
This number increased to about
1600 in 1996.

Later on, a system was developed
to store and extract student
alumni’s contact information*®.

Another administrative system that
was developed for the University
was the student assessment
system, which was developed by
1969. In Die Wapad of 26 June
1970, a report appeared on the

% Transcription of a conversation between the Author and Prof JF de Beer, 15 January

2013

6 Faculty Board of Natural Sciences, minutes, Art 26, 18 February 1970
Y Transcription of the Author’s interview with Prof JF de Beer, Prof T Steyn and Mrs K

Benadie, 19 November 2008
B|TB News, p 3, July 1992

13



statistical analysis that was done
on the 1969 exam results using the
computer®. From 1971 onwards, exam
results were printed and released using
the computer®.

The increased core memory of the
IBM 1130 allowed for the use of Cobol
as a programming language, which
enabled Mr Johan van Loggerenberg
to expand the student assessment
system into a basic student system?.
The extent of the programming for
administrative systems led to Mr
Johan van Loggerenberg and the
two Punch Operators being moved
to the Administrative Building where
they reported to the Registrar, Prof
HC van Rooy?’. The Administrative
Development Group, that was based
in the Administrative Building until
1977 (when Mr van Loggerenberg left
the University’s employ), moved back
to Computer Services, from where
they operated from the beginning of
January 1980%.

The Computer Centre also accepted
projects from the Potchefstroom
Municipality. In approximately 1973,

the Computer Centre was approached
to process water and electricity bills
for the Potchefstroom residents. The

system, which was large for the time,
was successfully developed by Prof
De Beer and his team. This system
processed municipal bills for eleven
years and generated useful income
for the Computer Centre. In 1978, a
budget of R23 400 (approximately R700
000 in 2017 ZAR value) was forecast
for this work. This ongoing project
benefitted staff members by exposing
them to commercial systems and was
later on a very useful experience for the
Computer Science lecturers?,

IBM SOUTH AFRICA’S
PARTNERSHIP WITH
THE UNIVERSITY

IBM South Africa was involved with the
University’'s Computer Centre in various
ways. In 1968, IBM presentedaseminar
at the University*.

IBM South Africa made several

donations to the University in the
early years of the partnership. There
are photos of two such events in 1972.

*Die Wapad, Vol 25, No 9, p1, 2 June 1970 accessed at http://dspace.
nwu.ac.za/bitstream/handle/10394/14348/Wapad_d25_n09_1970.

pdf?sequence=1&isAllowed=y

20Die Wapad, Vol 26, No 14, p6, 10 September 1971, accessed at http://
dspace.nwu.ac.za/bitstream/handle/10394/14440/Wapad_d26_n14_1971.

pdf?sequence=1&isAllowed=y

2 Transcription of the Author’s conversation with Dr J van Loggerenberg, 14 October

2009
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Figure 10 Mr JF Clarke, IBM South Africa CEO, Figure 11 A donation from IBM South Africa is
discusses some IBM equipment with Prof JFde  handed over to Prof JF de Beer (left) in 1972.
Beer during a seminar in 1968.

(Source: Photo collection, NWU Archive)

Figure 12 Another donation is made by IBM South Africa to the University in 1972. In this photo, Mr
HM Robinson, Head of Public Relations (second from the right) receives the donation in the presence
of Prof JF de Beer (right). (Source: Photo collection, NWU archive.)

22 Transcription of the Author’s interview with Mr EH van Niekerk, 15 September 2009

2 Transcription of the Author’s interview with Prof JF de Beer, Prof T Steyn and Mrs K
Benadie, 19 November 2008

2The photos in Figures 10, 11 and 12 with their captions obtained from the NWU
archive, is the only information available on the respective topics.
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NEW LOCATION FOR
COMPUTER SERVICES

The Computer Centre and computers
were moved from the old location
in the Physics building to a newly
designed, fit-for-purpose location in
the Mathematics wing of the Natural
Sciences building at the beginning of
1974.

The two IBM 1130 computers were
in use until August 1974, when they
were replaced with an IBM 370/125
computer. Although the IBM 1130s had
limited calculation power and memory,
a lot of useful work was done on them.
The computer users had to learn how
to programme effectively, which is an
important skill - even when working
with modern computers with large
memories and powerful processors.

]
i
l
|
{
|
A
|

Figure 13 The wing of the Natural Sciences building where the Computer Centre was housed on
the ground floor from 1974. The Department of Mathematics and Applied Mathematics occupied
the top two floors.
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CHAPTER

e IBM 370/125

computer, from
1974 to 1980

THE PURCHASE OF
THE IBM 370/125

On 18 September 1973, the Finance
Committee of the University Board,
on recommendation of the Computer
Committee, decided to obtain an IBM
370/115 computer at an annual rental
fee of R84 000! (approximately R4,3
million per year in 2017 ZAR value).
At the time, the IBM 1130 had already
been in service for more than five years
(since 1967). This decision was upheld
by the University Council on 1973-09-
19 and an IBM 370/125 computer was
ordered.

TheIBM 370/125 was installed during
August 1974. It had a memory of 128
kilobytes and removable disk drives
with a capacity of 75 megabytes
each. When it was found that the
operating system used almost all
the memory, it was upgraded to 256
kilobytes?. Whilethe IBM 370/125was
a substantial improvement on the
IBM 1130, it still could not handle the
demand for computer capacity and
interactive programme development.

tFinance Committee, Minutes, 18 September 1973, Art 16.
2Conversation between the Author and Prof T Steyn, 8 March 2017



This problem was highlighted in a
memorandum dated 5 April 19763,
by Dr (later Prof) H Moraal from
the Department of Physics, who
emphasised the importance of the
research method of using numerical
techniques in the natural sciences. The
use of these techniques created a lot of
opportunities for researchers, but had
high demands in terms of calculation
ability. It also required interactive
programming, which the IBM 370/125
was incapable of.

THE UNISA INVESTIGATION

In 1976, the University requested that
the Institute for Computer Systems
from the University of South Africa

Figure 1 Mr AJ (Johan) Smith

(UNISA) investigate the PU for CHE’s
computer infrastructure and make
recommendations®. (It is interesting to
note that four of the six members of
this task team were former students
of the PU for CHE’s Department of
Physics, namely Prof CH Bornman,
Prof N Coetzee, Prof NF du Plooy and
Prof JP Maree.) This institute presented
their report on 1 November 1976°and
made thorough recommendations
on the necessary business systems,
Computer Centre staff structure and
physical computer needs for the next
ten years. It was found that the demand
for computer capacity in 1976 was 1.8
times the existing capacity. The report
interestingly recommended that there
be a reasonable extent of integration
between the Computer Centre and the
Department of Computer Science, with
specialists being appointed jointly in
both departments. Shortly thereafter,
this was no longer applicable to the PU
for CHE, because the two departments
were separated in 1978.

On 1 April 1978° Mr AJ Smith was
appointed Head of the Computer
Centre,while Prof JFde Beercontinued
working in full-time capacity as Head of
the Department of Computer Science.

3H Moraal, Memorandum regarding computer facilities, 5 April 1976
4Policy and Development Council, Minutes, 1976-09-14, Art 3.7

5University of South Africa, Institute for Computer Systems, Report regarding
computer utilisation at the PU for CHE, 1 November 1976

5 Computer Users Meeting, Minutes, 24 April 1978, Art 1

”Giel Hattingh, Rekenaarwetenskap en Inligtingstelsels, Chapter 4.6 in 'n Bekroonde
Nalatenskap: Die Fakulteit Natuurwetenskappe oor 100 jaar, Editor: Elize S van

Eeden, 2017
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After the two departments were
separated, the staff complement for
each department was as follows”:

Computer Science: JF de Beer, P
Bruwer, A Meyer, P Kotze and A Mans

Computer Centre: AJ Smith, K Benadie,
M Dent, T Steyn, J van Rooy, C Blume,
E Venter and E Wilson

Other recommendations made in the
UNISA report  were partially
implemented:

e The recommendations regarding
the governance of the Computer
Centre were implemented. At
the end of 1977, the decision was
made to appoint a new Steering
Committee for the Computer
Centre with a sub-committee for
Administrative Systems and Library
and a sub-committee for Scientific
Users®. These committees were
appointed at the beginning of
1978°. The Steering Committee
was constituted during its first
meeting on 10 April 1978. The Vice
Rector, Prof JS du Plessis, was the
Chairperson of the Committee,
which consisted of the Head of the
University’s Vaal Triangle Campus,
the two registrars, the heads of
the Computer Centre and the
Department of Computer Science,

as well as the chairpersons of the
sub-committees for Administration
and Library, and of Scientific Users.

The IBM 370/125 was upgraded
at the end of 1977 with a central
processor that was 30% faster
and the memory was increased
to 512 kilobytes. A remote job
entry terminal was installed at the
Administration Building and five
computer terminals were supplied
to the Computer Centre™.

A Data General Eclipse S230
minicomputer and several
computer terminals were
purchased to address the demand
for interactive programme
development and for increased
processing speed for scientific
users and Computer Science
students. This computer was
delivered'! at the beginning of
1978 at a cost of R185 000%?,
approximately R4,8 million in 2017
ZAR value.

An IBM Series/1 minicomputer
was installed at the Vaal Triangle
Campus at the beginning of 1979
It was connected to the mainframe
computer at the Potchefstroom
campus by means of a telephone
data line.

8 Computer Users Meeting, Minutes, Art 3.1, 9 November 1977

° Letter from the Vice Rector addressed to the Author regarding his nomination as a
member of the Committee for Scientific Computer Users, 20 February 1978

®Computer Users Meeting, Minutes, Art 3.1, 9 November 1977
11 Steering Committee, Computer Services, Minutes, Art 3, 25 January 1978
2Computer Centre, Report, Art 2, July 1978, Appendix to Minutes, Steering

Committee, Computer Services, 7 August1978

3 Computer Users Meeting, Minutes, Art 5, 31 January 1979
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Figure 2 Prof JS du Plessis, Vice Rector of the
University and Chairperson of the Steering
Committee (right) receives the Data General
Eclipse S230 minicomputer. (Source: Photo
collection, NWU archive)

At the time of the UNISA investigation
in 1976, the staff complement was as
follows: The Group for Administrative
Systems separated from the rest and
Mr JJ van Loggerenberg and three
card punch operators reported to the
Academic Registrar and were located
in the Administrative Building. The
rest of the staff reported to Prof JF de
Beer and consisted of (i) the Group
for Scientific Systems and the Library
with Mr M Dent, Mr J Leonard and one
card punch operator, (ii) the Group
for Remuneration and Departmental
Development, which consisted of
Mrs K Benadie and (iii) the Group for
Computer Operation and External
Work that was manned by Mr T Steyn
and a computer operator. Thus, apart
from the two managers, there were five
computer specialists, four card punch
operators and one computer operator.
A second computer operator was
appointed at the beginning of 1978,
which allowed the daily operating
service time to be extended to 06:00
—20:15%,

THE ECLIPSE MINI
COMPUTER

As mentioned earlier, the Eclipse S/230
minicomputer was purchased at the
beginning of 1978. While it was very
useful for calculation-intensive tasks, it
could only service a limited number of
users simultaneously. The Eclipse was
updated early in 1980 with an extra
hard drive and its core memory was
increased from 192 to 320 kilobytes to
enable it to service more users. By the
middle of 1980, terminals for the Eclipse
were also placed at the Departments
of Physics and Statistics®. Later in the
year, this facility was expanded and it
was possible to communicate with the
Eclipse from any location on campus
through acoustic modems?. The
limited number of simultaneous users
the Eclipse could serve did, however,
remain a problem. In 1981, the Eclipse
was no longer available for general
use and was reserved for experimental
work at Computer Science'’.

In 1983, the Eclipse was donated to
the CSIR™. At this event, the Steering
Committee of Computer Services
decided to award a bonus of R1 000
to Andries de Beer, a computer science
student who did his best to optimally
manage and maintain the Eclipse *°.

4 Computer Users Report, Minutes, Art 7, 22 February 1978
5 Computer Services, Newsletter, August 1980
6 Computer Services, Newsletter, October 1980

17 Steering Committee Computer Services, Minutes, Art 5.3, 14 August 1981
8 Steering Committee, Computer Services, Minutes, Art 16.1, 27 June 1983
19 Steering Committee, Computer Services, Minutes, Art 17.1, 27 June 1983
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THE MEDIA CONVERTER

After upgrading the IBM 370/125, there
were still problems with CPU overload.
One of the culprits was the load placed
on the central processor by relatively
slow peripherals, like the graphic
plotter, paper tape reader and other
equipment.In 1976, Electronic Services
started to develop small independent
microcomputer systems with Intel 8080
and 8085 microprocessors® for use in
sophisticated research equipment.
Electronic Services was commissioned
to develop a microcomputer system
which could serve as media converter
for the IBM 370/125. This would serve
as an interface between the slow
peripherals and an IBM-compatible
digital magnetic tape recorder. Mr EP
Blignaut developed and programmed
this microcomputer system that was
commissioned at the end of January
1978%*. The IBM 370/125’s central
processor wrote the data for the
graphic plotter and other peripherals to
the (relatively fast) IBM magnetic tape
recorder. That eased the burden on the
IBM’s central processor by allocating
the slow mechanical plotting process
to the media converter and freeing the
IBM’s CPU from the slow peripherals.
Vice versa, the data from the punched
tape reader was transferred to
magnetic tape, which could be read
at high speed to the central processor
of the IBM 370/125 by one of the
IBM digital tape drives. The system

was expanded to enable the transfer
of data from the data cassette tapes
that, e.g. the Library used to capture
the book catalogue data to an IBM-
compatible digital tape recorder.

Figure 3 The media converter. On the photo,
Mrs Renée Smit from the Department of Physics
is transferring data from the punched paper tape
to the IBM-compatible tape machine. The graph
plotter is not visible on the photo. (Source: Photo
collection, Mrs AD Mans)

20 Committee for Scientific Users, Minutes, 19 November 1979, Appendix: 'n
Samevatting van die huidige verspreiding en standaard van plaaslik ontwikkelde
mikroverwerkingstelsels, compiled by Electronic Services, 19 November 1979

21 Computer Users Meeting, Minutes, Art 8, 25 January 1978
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THE CAFETERIA SYSTEM

In the 1970s, a facility was developed
for computer users where they could,
for the first time, read punch cards into
the computer to run small computer
tasks. This facility included card punch
machines, a card reader and a printer.
It is not clear when this facility was
established, but it was first mentioned
in the minutes of the Computer Users
Meeting on 28 September 197722
when it was announced that a third
card punch would be installed in
the cafeteria. Through the cafeteria,
Computer Science students and
researchers could punch and test
short programmes by themselves. The
Author used this system and found it
very useful for short tasks, unlike the
batch processing system that required
that all computer tasks be qued at Task
Reception.

COMPUTER USERS

By mid-1978, there were approximately
200 computer users at the University.
The Committee for Scientific Users
remarked that this number was much
lower than that of the University of
the Witwatersrand?®. According to the
Computer Centre’s report dated 6 June
1978, scientific calculation took up 42%
of computer time and administrative
applications 10%. At that stage, there
were six specialists and four operators
on the staff*.

The Computer Users Meetings started
on 8 June 1977 and meetings were
held monthly. These meetings were
useful networking opportunities for
Computer Centre staff and computer
users.

The last minutes that could be found of
suchameetingwas dated 2 June 1981.
Itis not known whether these meetings
still took place thereafter.

22 Computer Users Meeting, Minutes, Art 4, 8 June 1977

2 Committee for Scientific Users, Minutes, Appendix: Document detailing the
planning of the Computer Centre from September 1978 to September 1979, Art

V-3, 23 August 1978

24 Steering Committee, Computer Services, Minutes, Appendix, 6 June 1978

25



THE COMPUTER
CENTRE BECOMES
COMPUTER SERVICES

By mid-1979, the name of the
Computer Centre was changed to the
Department of Computer Services
and Mr AJ Smith’s job title changed to
Director of Computer Services. Atthis
stage, the department’s most popular
service was the processing and marking
of multiple-choice question papers?.

In time the IBM 370/125’s age and
annual maintenance costs increased

significantly. The bigger problem,
however, was its inability to meet
the demand for computing power.
Computer Services had a very limited
budget in the late 1970s, making it
impossible to buy a new computer.
The fact that all programmes and data
had to be uploaded to the computer
with punched cards, remained a
problem. Smaller programmes could,
as mentioned earlier, be uploaded by

Figure 4 The management of the University visited the machine room in April 1979. From left to right,
Prof T van der Walt (Rector), Prof JS du Plessis (Vice Rector), Prof WP Robbertse (Dean of Natural
Science), Mr J Smith (Director of Computer Services) and Prof JF de Beer (Head, Department of
Computer Science). (Source: Photo collection, NWU archive)

25 Computer Services, Newsletter, Vol 2, Nr 3, November 1979
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users at the cafeteria. Big tasks had
to, however, be submitted on punch
cards at Task Reception, where there
was often a waiting period.

Prof Tjaart Steyn preserved some
historical computer components from
the earlier years, including the black
board depicted in Figure 5 that was

used to indicate the waiting time
for the different task streams. The
task stream for the cafeteria had the
highest priority, but was available
only for very short programmes. BG
was the next priority and was used
for programmes requiring up to 10
minutes for calculation. F3 was used
for longer programmes?.

-
=
S
T
2

Figure 5 The blackboard that indicated the expected waiting times for the different task streams
during the IBM 370/125 era. As can be seen, a user indicated frustration by exaggerating the values.

26 Computer Centre, Report, Art 2, 6 June 1978, Appendix to the Minutes of the

Computer Services Steering Committee, 6 June 1978
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Figure 6 The westwing
of the computer room
in May 1979. The disk
drives are visible on the
left. Mrs Anne Mans is
in the background and
Mrs Klaasje Benadie
stands with her back
to the camera. (Source:
Photo collection, NWU
archive)

Figure 7 The east
wing of the computer
room in May 1979. Mrs
Anne Mans is standing
by the punched card
reader. (Source: Photo
collection, NWU
archive)
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NEWSLETTER

Inthe 1970s, a newsletter for computer
users was published for the firsttime. It
is unknown when the first edition was
published, but the second edition was
published in 1978. This newsletter was
published severaltimes a year. The first
few editions consisted of a single page,
while later editions consisted of several
A4 pages that were stapled together.
From 1979, the newsletter had its own
front cover, which was later a stylised
PU for CHE emblem printed with a line
printer (see Figure 8).

The Computer Services newsletter
contained valuable information, as
well as new developments in
computer science. Later on, it also
contained news from other universities’
newsletters. The last available edition
of this newsletter is the August 1980
edition. Although an edition was
prepared for October 1980, it was,
according to a note attached thereto,
never published. The newsletter was
succeeded in 1984 by RKD Nuus that
was published and bound in A5 format.
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Figure 8 Example of Computer
Services’ newsletter front page
in November 1979.
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OPEN DAYS

On 27 June 1979?"and 10 September
19802 Computer Services hosted
open days to present modern
technology and developments to
users. At the second such open day, .
the following developments were

about that time

e DEC, ICL and IBM commercial
computers

IBM and CDS word processors

= Tektronix graphics screens

presented:

Figure 9 In this photo
from the June 1979
open day, equipment
is being demonstrated
to Prof J Spoelstra from
the Department of
Mathematics (sitting)
and Prof PH Stoker §
from the Department of
Physics (middle back).

30

» Electronic Services showcased
some of their locally-developed
microcomputers

Small Hewlett-Packar d
calculators, like the HP-35, HP-
45, HP-65, etc.

The Computer
considered
successful?.

Services Meeting

Apple 1l home computer, which
the open days very

was released in South Africa at

27 Computer Users Meeting, Minutes, Art 5, 26 July 1979

28 Computer Services, Newsletter, August 1980

29 Computer Users Meeting, Minutes, Art 6, 1 August 1979

30 Computer Users Meeting, Minutes, Art 4a, 5 March 1980

3t Computer Users Meeting, Minutes, Appendix 1, 8 October 1980

FURTHER DEVELOPMENTS

At the beginning of 1980, the highly-
regarded mathematical/statistical set
of IMSL subroutines were purchased for
mathematical and statistical analyses.
The WATFIV Fortran translator was
also made available and it streamlined
programme development and
corrections®’. Further expansion
included a graphic plotter with a 36-
inch drum by the end of 1980 and a
digitiser, which had been purchased in
1979%.

At the Vaal River Branch (later the
Vaal Triangle Campus), a demand
developed for computer facilities,
especially after the appointment of Prof
JM Hatting who lectured Operational
Research, Mathematics and Computer
Science at that campus of the University.
Initially, in 1978, a computer terminal
was provided, but in the beginning of
1979 an IBM Series/1 minicomputer?
was provided to the Goodyear Street
Campus and was connected to the IBM
370/125 with a post office data line.
This computer was especially used by
the Computer Science students.

A lack of space was a continuous
problem for Computer Services and
was often discussed by the Computer
Services Steering Committee. At the

32 Computer Services, Newsletter, November 1979

Committee’s meeting on 22 November
1979, Prof WP Robbertse mentioned
that the space used for the old nuclear
accelerator could possibly be used for
Computer Services®*, something which
was only realised ten years later to
solve a very pressing spaceproblem.

Mr AJ Smith, Director of Computer
Services, left the employ of the
University at the end of November
1980%°. He was the first director
who had previously worked in the
professional computer environment.
Further expansion of Computer
Services during his term was prevented
by an extremely tight budget. He was
succeeded by Prof JM (Giel) Hattingh,
who was appointed at the beginning
of 1981,

The 1970s were trying years for
Computer Services with the IBM
370/125 that had limited computing
power and could not address the
growing demands of the computer
users. The IBM 370/125 was in service
from August 1974 to July 1981; along
time to struggle with a computer with
inadequate computing power. Prof
Hatting prioritised addressing this
problem in the 1980s.

33 Computer Users Meeting, Minutes, Art 5, 31 January 1979

34 Steering Committee, Computer Services, Minutes, Art 4.2c, 22 November 1979

3 Letter from Mr AJ Smith to the Author regarding farewell event, 10 November 1980
36 Computer Users Meeting, Minutes, Art 4, 3 March 1981
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The 1980s
(1981-1990)

INTRODUCTION

During the 1980s, the mainframe
computer environment expanded
quite significantly. Batch processing
with punched cards as the general
input source for external data was
slowly phased out. The new approach
would be to use interactive computer
terminals that could be distributed
across the University’s campuses.
This was also the beginning of inter-
university networks, with connections
being established between the
mainframe computers of all South
African universities. This would later on
be expanded to include international
universities.

With the expansion of interactive
computer facilities, computer use
became common in many academic and
administrative departments, especially
as a result of real-time administrative
systems, the more widespread use
of scientific calculations and the
increasing use of word processing on
the mainframe. This further increased
the demand for computing power, and
this necessitated frequent upgrading
of the mainframe computers. This had
to happen despite budget pressure
caused by the strong decline in the
value of the South African Rand (ZAR) in
the 1980s that caused severe pressure
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on university budgets. Between 1981
and 1985, the ZAR value declined by
approximately 150%, with the biggest
decline taking place between 1984 and
1985 (see Figure 1). Most computer
equipment was imported from the
USAandanydeclineinZAR valuehad a
proportionalimpactonthe University’s
dollar-based computer capital and
maintenance costs. The 1980s was
thus atime of restricted budgets and a
growing demand for faster computers

At the end of the 1980s, there was a
strong drive to develop local area
networks (LANs) on the two campuses.
This would later lighten the load on the
expensive mainframe environment by
transferring the computing load to
personal computers (PCs) and servers
on the LANSs.

An important development in this
decade was the rise of microcomputers,
from a humble beginning to a
dominating movement that would later
replace the mainframe computer almost
entirely. The development of LANSs,
which connected microcomputers,
servers, powerful departmental
computers and mainframe computers
with one another, ushered in the
1990s. Sometime later, the mainframe
environment became redundant at
most universities.

At the end of 1990, the University’s
computer-related departments
were reorganised to develop an
all-encompassing department
of Information Technology and
Management (ITM). This chapter
describes the history from 1981 to
just before the formation of the new
department of Information Technology
and Management.

VSA-Dollar vs Rand

14

Figure 1 The ZAR-USD
exchange rate in the 1980s".
The significantdeclinein ZAR

value from 1981 is evident
and had a significant impact
on the finances of Computer
Services, since the bulk of
their capital and equipment
maintenance costs was US
Dollar-based.
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GOVERNANCE,
MANAGEMENT AND STAFF

Council and Management
Committee

The Management Committee of the
University had to approve all important
decisions regarding computer services.
All decisions with a significant financial
or organisational impact had also to be
approved by the University Council.

Empowering the Management
Committee by providing information
on computer science, was important.
IBM?2. for example, presented an
overview of computer technology to
the Management Committee on 5 and
6 May 1981.

Steering Committee

The Director of Computer Services
reported to the chairperson of the
Steering Committee of Computer
Services, the Vice Rector of Finance
and Management.

It is unclear when the first Steering
Committee for Computer Services
wasestablished, buton18
September 1973, during a meeting
of the Committee on Finance of the
University Board, mention was made
of the Computer Committee. At that
time there was, therefore, already a

type of committee that advised the
Computer Centre. It also appears that,
even before obtaining the first IBM
1130, there was already a committee
that had managed the procurement
process. As mentioned in a previous
chapter, the UNISA investigation team
of 1976 recommended that a Steering
Committee for Computer Services be
instated with relevant subcommittees.
The first documented minutes of
the Computer Services Steering
Committee that could be obtained was
that of 10 April 1978, which was chaired
by the Vice Rector, Prof JS du Plessis.
During the meeting, it was mentioned
that the committee was established
by the Rector on the grounds of an
unknown memorandum addressed
to him. Two subcommittees, namely
a committee for Scientific Users and
for Administrative and Library systems
were also established. At the following

2|SM — n Terugblik, deur P du B Wenman Beheerkomitee Rekenaardienste, Appendix

to Minutes, Art 6, 5 July 1984
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meeting of the Executive Committee
of the Steering Committee, the Head
of the Computer Centre, Mr AJ Smith,
was instructed to compile a set of
rules and regulations®. for Computer
Services. His proposed rules and
regulations were approved by the
Steering Committee of Computer
Services on 3 September 1979*. The
University Council approved the rules
and regulations on 13 September 19795,
which appeared as an Appendix to the
minutes of the Steering Committee of
Computer Services meeting held on 22
November 1979.

The rules and regulations, as well as
the composition of the Steering
Committee of Computer Services
were later amended, amongst others,
in 1981°.

In 1984, a new Steering Committee
was appointed, and new rules and
regulations were accepted’. Provision
was made for two subcommittees,
namely Research and Education.

In the late 1980s, the Steering
Committee included a large group of
senior staff members. From the last
available minutes of the Committee (7
November 1988), it seems as if the
Committee consisted of 29 members.

The Steering Committee of Computer
Services was an important forum, where
the planning, budget andfunctioning

of Computer Services were discussed
at a high level by interested parties and
specialists.

Management

In the previous chapters, it was indicated
that Prof JF (Hannes) de Beer was the
first Head of the Computer Centre
which, together with the Department
of Computer Science, functioned as a
unit. In 1978, the two departments were
separated and Mr AJ (Johan) Smith was
appointed as Head of the Computer
Centre. The name “Computer Centre”
was changed to Computer Services in
1979 and Mr Smith’s title was changed
to Director. Mr Smith left the employ of
the University at the end of November
1980.

At the beginning of 1981, Prof JM (Giel)
Hattingh was appointed as Director
of Computer Services. Prof Hattingh
brought the problem of Ilimited
computing power to the attention of
University Management. He ascribed
it to the fact that Computer Services
was financially neglected in the 1970s®.
From the Vice Rector of Finance and
Management’'s communication to Prof
Hattingh (at that time the Director
of Finance and Planning) dated 20
October 1986, it appears that Prof
Hattingh’s continuous representations
were successful, as it is noted that the
University allocated double the amount

3 Steering Committee of Computer ServicesSteering, Minutes, Art 4.1, 8 September

1978

“Steering Committee of Computer Services, Minutes, Art 4.1, 3 July 1979

5 Steering Committee of Computer Services, Minutes, Art4.1, 22 November 1979 ¢
Steering Committee of Computer Services, Minutes, Art 2, 14 August 1981
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provided for in the subsidy formula to
Computer Services in 19867 (although
it still was not nearly enough to ensure
a quick response on the mainframe
computer). Prof Hattingh is known for
the role he played in the expansion of
the mainframe computer environment.
In 1985, he was promoted to Director of
Finances and Planning, but remained
involved in computer matters. From 24
June 1986, he was the Chairperson for
the Steering Committee of Computer
Services 1°.

Figure 2 Prof JM (Giel) Hattingh

Prof Hattingh was succeeded as
Director by Dr P du B (Philip) Welman.
Dr Welman was familiar with the data
network environment and played a key
role in establishing local area networks
at the University and in developing a
national academic data network in
South Africa. He also championed the
process of diversifying the University’s
computer platforms, adding
departmental and microcomputers.
He was in the University’s employ until
October 1990.

Figure 3 Dr P du B (Philip) Welman, Prof JM
Hattingh’s successor as Director of Computer
Services

7 Steering Committee of Computer Services, Minutes, Art 7.3, 13 February 1984
8 Computer Services, Strategic Plan, Art 2, August 1982

9Letter, NJ Swart to JM Hattingh, 20 October 1986

10 Executive of Steering Committee of Computer Services, Minutes, 24 June 1986
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Computer Services
sub-departments

In the early 1980s, Computer Services
consisted of two divisions, namely
the divison of Academic Systems and
that of Administrative Systems, each
of which had a Deputy Director in
charge''.In 1984, these divisions were
reorganised and another division was
added. Thereafter the three divisions
were Facilities, Support Service and
Administrative Information Systems.
This structure was maintained until 1988
when the division of Administrative
Information Systems was moved from
Computer Services to the Department
of Management and Information
Services. For the remainder of the
1980s, Computer Services consisted of
onlythe Facilities and Support Services
departments.

Figure 4 Mr
Gabriel Makhonxa
(left) conducting
operating work
in the machine
room at Computer
Services. (Source:
Photo collection
of Mrs AD Mans)

Staff

By mid-1981, the staff complement of
Computer Services increased to 25,
10 of which were specialists. It was,
however, far less than Universities
like the University of the Orange
Free State (UOFS), which had 41 staff
members in their computer services
department. This was brought to the
attention of the Vice Rector of Finance
and Management by Prof Hattingh
in a letter dated 27 July 1981%,
The staff shortage and insufficient
remuneration for computer staff
remained a problem at Computer
Services for a long time. This resulted
in the delay of the redevelopment of
interactive administrative systems,
which were intended to replace the
batch processing systems.

11 Steering Committee of Computer Services, Minutes, Appendix regarding staff

needs, 14 August 1981

2 etter from JM Hattingh to NJ Swart, 27 July 1981
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In the Computer Services newsletter,
RDK Nuus, which was published
regularly from 1984 onwards, staff
members were listed, making it easier
to keep track of the staff complement
growth. In 1984, the number of
positions increased to 38, 21 of whom
were specialists®. In 1985, there were
41 positions, with 23 specialists; in
1986 there were, respectively, 42 and
23 positions; in 1987, these numbers
were 40 and 23; and in 1988, this
number changed to 26 and 1 after the
division of Administrative Information
Services moved to the Department of
Management and Information Services.
In 1989, the Department of Computer
Services had 25 staff members, 18 of
whom were specialists.

In the late 1980s, an interesting staff
matter presented itself in the form of Dr
Philip Welman who went out of his way
to create a position for Mr GB (Gab