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{s) to oxamins the accounts of the receipts
and exponditure of the Commonwealth end
onch statoment and report transmitted
to the Houses of Perliament by the
Juditor-Gonoral in pursuancoe of sub-
saction {1+) of section fifty-threo of
the Audit Act 1901-1950;

(v) %o roport to both Houses of tho Parliament,
with such commont se it thinks f£it, any
items or matters in thoso accounts,
statemonts and reports, or any ciroum~
stancos connected vith themy to which the
Committoe is of the opinion that the
attontion of the Parliament should be
diractads

(o) %o roport to both Housos of the Parliament
any altoration which the Committee thinks
desirablo in tho form of the publio

b8 or in tho method of keeping them,
or in tho mode of recoipt, control, issue
or paymont of public monoye; and

(d) %o inguiro into any quostion in connexion
with tho public sccounts which is referred
$0 1t by oither Houso of tho Parlisment,
and to report to that House upon that
quostion,

and includo such othor duties as arc assigned to the Committee
by Joint Standing Orders approved by both Houses of the
Parliament.
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JOINT COMMTTTER OF PUBLIC AGCOUNTS

EIGHTY-FYFTH REPORT

AUTOMATYIC DATA PROCESSING

CHAPTER 1 ~ INTRODUCTION

On 28th April, 1966, Your Committee vesolved to oonduct
an inquiry into Automatio Data Processing (A.D.P.) comprising
digital oomputers and anoillary equiment inoluding data
proparstion and transmission equipment for use in Commonwealth
Departments.

2o Your Committee's experience in the fisld of A.D.P.
began in 1962 when expenditure from the Advanoe to the Treasurer
for the finanoial year 1961-62 was under examinatlone In thab
inquiry information was submitted regarding expenditure assooiated
with A.D.P. by the Department of Defenoe. The evidence showed
that in 1958 a Cabinet Comittee on publio service funotions
had deoided that the possibility of in‘h:od.uoing. A.D.P. into
the Australian Services should be examined,and that during the
early years, considerable diffioulties were experienced in
attracting suitably trained A.D.P. programming staff from
overseas countries. In Your Committes!s examination of the
Auvditor-General's Report fox 1963-64, evidence was taken from
+the Superannuation Board and the Defence Foroes Retirement
BenefitsBoard on proposals,then ourrent, to make usé of

A+D.P. facilities whilst more roceutly, in its inquiry into
the Department of Sooial Services Your Committee was able to
examine the proposals which had been made by that Departmert
‘o install an A.D.P. system and to take evidence, at first
hand, on the problems involved.

3. Apart from its own experience in the A.D.P. field,
Your Committee was also attracted by statements made by the
Auditor-General in his Reports for the financial years 1963-64
and 1964-65. Tn paragraph 239 of his Beport for 1963-64 the
Auditor-General stated that the use of A.D.P. processing was

P.P. No.l60
of 1964-65

¥
P.P. No.221
of 1964-65
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becoming progressively more extensive and that although automation
in the form of ypunched card p ing systems had been used
for many years in various departments and instrumentalities,

the introduction of the eleoctronic computer was of comparatively
recent origine. He stated that since 1958 the Department of

the Treasury had used eleoironic equipment in the Bureau of
Census and Statistios for overations such as expenditure and
revenuo recording and payroll compilation whilst productive
operation by commercial-type applications in some departments
were scheduled to commence late in 1964, The Auvditor-General
irdicated that acoording to departmental records, Commonwealth
investment in A.D.P. (capital costs of equipment and buildings
excluding costs of alterstions) approximated %7.8 million as at
30tk June, 1964 whilst equipment delivered or on order, but not
paid for, amounted to approximately $9.3 million.

4 In regard 4o A.DsP. generally the Auditox-CGeneral
made the following commentss—

"Phe high cost of installing electronic systems,
including the costs of systom design, programming and
operation, requires the utmost caro in planning for the
acquisition of these systemss Tha optimum use of equipment

capacity is a pre-requisite of operational efficiency.
Overseas reports indicate that the degree of success in
working with eleotronio systems is directly related to the
amount of pro-planning and study that have boen undertaken
boforo the epuirment has been acquired.

Many overseas systems aro reported to have been
constantly changed at high cost beocasuse of poor initial planning
or failure to plen for opportunities to integrate closely rolated
procedures. In other ocases ovorseas, frequent ohanges were
nado in the types of equirment used with a result thet
additional oxpenditure wes incurred in ro-programming and
conversion costs as each new type of equipment was installed.

Not only must departmental installations have capaoity to perform
designod tasks but systems must be compatible with relevant
legislation, as for example, the Audit Act and Treasury
Regulati~ns. From Audit examination generally, it would

appeer that plamming in the Commonwealth sphere up to the

present has taken cognizanoe of ovarseas experience.
Nevertheless, in somc installations ii has beon observed that



8.

unforeseen difficulties have been encountered or
circumstances have arisen which have delayed productive
outpube Difficulties are usually encountered in the
change from mermal to automated systems.®

So In varagraph 25f of his Report for 1964-b5 the
Auditor-General indiceted that according to various departmental
records, Commonwealth investment in A.D.P. eguipment and new
buildings (excluding building elbterations) smounted to
spproximately $15.1 million as at 30th June, 1965, vhilst
depertmental commitments for equipment delivered, or on order,
but not paid for at the same date smounted to approximately

$4.9 millione

6o In the twelve months ended 30th June, 1965, therefore,
the combined level of expenditure and commitments on A«D.P.
facilities had risen from approximately $17.1 million to $20
million.

To In addition %o the foregoing matters Your Committee
was also influenced by the fact that in countries such as
Britain and the United States of America, A.D.P. had attracted
the atiention of Parliamentary Commitbtees. In Britain, the
Bstimates Committee of the House of Commons had inquired during
1965 into electrical and eleotronic eguimment for the ammed
services whilst in the seme year in the United States of America,
a sub-commitiee of the House of Representatives Committee on
Govermment Operations had conducted a comprehensive inquiry into
A.D.P. equipment following the submission by the Audit Office
and its agencies of no less than ninety-six Reports do the
Congress. These Reports reflected the problems inherent in the
introduction of A.D.P. equipment and emphasised the need for
installations to be made on a well~planned and properly
co~ordinated basis.

8. In determining the scope if its inauixzy Your Committee
felt that a useful purpose would be served if, in addition to
examining the installations of A.D.P. eguipment in the Commonwealth.
Service, it were to widen its terms of reference to exemine the
$ecihnological changes that have already occurred in the
Australian community following the intaoduction of that

equipment and the technological changes which might be

expected to occur as the number of installations and

range of applications of that equipment increases. Accordingly,
Your Committee decided to teke evidence not only from
Commomvealth departments concemed with 4.D.P. installations
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but also from the supplicrs of computor andancilliary equipment to the
Australian market and acknowledged experts in the field. At the same
time 1Y vas considored that specifio attention should bo given

o the co-ordination and genoral management processes for

A.D.P. vithin the Commonwealth Service and that dotailed
examinations should bo made of oach installation in

Commonwviealth Dopartments. In reaching this deoision Your

Committes. recognised that it wald not bo possible for this

taslk to bo completed during 1966 but folt that the inquirvy

should bo commenced and taken to the stage where a detailed
exemination had been made of one large departmental network

As the information available to Your Committee showed that the
network ingtalled by ‘the Bureau of (ensus and Statistics

is the most significant in terms of capital cost, that

network was seleoted for exemination.

9e Written statements submitted by witnessos were made
the subject of a public inquiry hold ot Parlisment House, Canberra
onte !

Wednesday 22nd June, 1966 Thuraday 28th July, 1966
Thursdsy 23rd June, 1966 Tuosdsy 9th August, 1966
Tuesday 26tk July, 1966 Wadnosday 10th August, 1966

Wednesday 27th July, 1966

10. The following witnesses, in order of appearance, were
sworn st the Public Inquiry end examined by Your Committoes—

Mre Fe L. Hall ~ MNanager of the Govornment Systems
Group, IBM Australia Pty. Ltd.
Mre J» P. 0'Noil ~ fustralian Sales Manager, Control Data
Mstralio Pty. Itd.
Mr. Fo M+ Dobbs - Diraotor, Honeywell Pty. Ltd.
Professor J»A. Ovenstone - Profossor of Computing Science, University
of LAdelaide
Dre G. N. Lanoce - Qomputer Expext
Mre PoteBs Gyngell ~ Uanaging Dircotor, Australian Computers Pby. Ltd.
Hre Ge Wo Ce Veol ~ Govornment Applications Manager, International
Computers end Tabulators Pty. Ltde
Y¥re Ao Herris ~ First Asgistant Sooretary, Budget and Accounting,
Department of the Treasury
¥re Do Jo H111 —~ Assistant Secretary, Mechanical Accounting

Division, Budgot and Accounting Branch,
Department of the Treasury
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the following Observerss-

Public Service —

W

Ja

Te

K.

I.

L.

L.

K.

T. Glooson

Shavr

Grant

F. L Hyors

He Searle

B. Holgate

D+ Road

K. Burgess

D, Pridmore

Burton

MoR» Archer

10.

Firet lssistant Commissioner,
Hanagement Services Division,
Commonvealth Public Service Board

Legistent Commissionery Managemont
Services Division, Commonwealth
Publioc Service Board

First hssisbant Commissioner,
Managemont Service Division,
Taxation Branch,; Department of the
Treasury

- hgsistant Commissioner, Managemorrs

Services Division, Taxation Branch,
Departmont of the Treasury

Dicootor, A.D.P. Sootion, Establiskmont
and Finance Branch, Department of
Health

- Director, Finanoe Seotion, Establishmont

and Finanoo Branch, Department of Health

Chief Finanoe Officer, Budget and
Aocounting Branch, Department of
the Treasury

President of the Commonwealth
Suporannuation Board and Chairman
of tho Dofonce Forces Rebircment
Bonefits Board

- hgsistant Statistician, Cormomvweslth

Bureau of Consus and Statistics

Diraotor, Applisations Division,
Cormonwealth Bureau of Consus and
Statistics

- Commonwealth Statistician, Commonwoalth

Bureau of Census and Statistios

During its inquiry Your Committee was assisted by

Audit Office ~

Board

Department_of -
the Treasury

M.
Mr.

Hre
¥r.

Mre

Je
4.

F.
Ge

¥.

K. Lawrence

K. Regloss

Ce Nordeck 0.B.E.
e Vanthoff

G, Cowie



1l.

12, On Konday, 26th September, 1966, Your Uommittee
carried out inspactions of A.D.P. equipment installed ab:~

The Commenwealth Burcau of Consus and Statistics

The Commonwveslth Soientific and Tndustrial
Resesrch Orgenisation; and

The Australian National Univorsity

13. In considoring the form that ite Roport on this
Inguiry should teke, Your Committes reached the conclusion
that oonsidorable advantage would ascrue from the submission
of tvo distinot reports, tho first Yo be of a gonoral nature
covering such areas as teohnology; ‘the eoonomic and social
aspeots of A.D.P. and the co—oxrdinstion and goneral
management of 4.D.Ps in the Commonwealth Service. The Sccond
Roport will relate specifically to the A.D.P. ingtallation
of the Commonwealth Bureau of Uensus and Statistios

and will incorporate evidence %aken from the

Department of the Troasury, bthe Taxation Branch, the
Department of Hoalth, the Superanmuation Board and the Defenoce
Forces Retirement Benefits Board whioh are currently

using the Bureau's A.DeP. facilities.

14. Automatic Data Prooessing has evolved its own technical
language and in preparing this Report Your Cormittee has found

it necessary to employ extensively many of the technical terms
used by the industry and other witnesseswho gave evidence during
our inguiry. To assist readers, therefors, Your Committee has set
out in Appendix No. 1 to the Report, a glossary of technical
terms used.
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CHAPTER 2 - COMPUTER TECHNOIOGY IN AUSTRALIA

15. Professor Ovenstone, Professor of Compubing Science at Exhibit
the University of Adelaide, informed us that Automatic Data 85/4
Processing systems are formed by combining computers, other
devices for acquiring basic data, commmications, special
procedures and techniques, end appropriately trained staff
into a complex man-machine system that can -
« perform most of the routine clerical and
administrative activities, and many of the
planning and msnagement processes, at present
Porformed manuslly, and/or
» caxry out and control experiments and caloulations
in all forms of scientific research, and/or
. provide to wide groups of users, 'utility!
data processing services that would othervise
be impractical or wuneconomic, and/or
» monitor and control production processing of a
diverse range of mamuifactiured and assembled, $tema,

16. Fe were informed that the compuler itself represents Q.289
about ene tenth of the total design effort and work thet goes

into a system.

17. Dr, Lance, a computing expert, advised us that the Exhibit
term "hardware" in a computer context relates to the nemory, 85/ 5
the axrithmetic wits, line-printers, card-readers, remote

consoles etc., and also that hardvare is taengible, and needs an
alr-conditioned environment for successful operation, He added

that "software" relates to the general purpose programmes and

monitor systems needed to perform calculations with the

computer hardware.,

(1) Australia's Position in the World Computer Industry

18. Mr. O'Neil stated that the world computer industry Exhibit
is estimated to be operating at a turnover of approximtely 8 /2
§04,500 million per annum and that it is expected to have an

average annual growth rate of about 20 pexr cent for at least

the next five years. He claimed that in these circumstances

the computer industry will be the next great international

industry renking with motor vehicle production and the oil

industry, Mr. O'Neil also indicated that computers are
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chiefly the tools of the sophisticated industrial nations, most

of the market outside the United States lying in Europe, Japan

end the industrialised British Commonvealth cowntries. Estimates
wore said to show that. there are now 386 computers in the United
States for every one million non-agricultural workers; in
Switzerland 123 computers per million workers; in Sweden

95 per million and in France about 60 per million, Spain is
estimated to have about 7 computers per million of population

while the estimnted figure for Australia is 76 per million,

placing it among the more industrialised couniries of Western
Eurcpe but well behind the United States of America,

19. Details of the estimated Australian growth of

computer installations relative to other countries, published in the
American Magazine "Business Week! of 19th April, 1966 and submitted by

lire 0'Neil, is given in Table Nos L below.
Table No,1

Estimated Grovth Rates of Computer Installations:
Selected Countries

Coun ta; Val
| TR amy (R per amm

United States |  27.0 6,700 | 10 ~ 13 Exaibit
Yestern Ewope 6.0 1,960 20 - 22 85/2
Japen 1.9 270 20
Canada .9 13y | 25 - 25
Australia o3 3qi) 35
Latin Anerics .2 200 7

(i) This figure is believed to be wnderestimated by at
least $A14m., but has been retained for purposes
of comparison,
2. It is significant to note, on the basis of these
figures, that Australia evidently has the highest estimated
growth rate of those countries selected.
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(i1) The Automatic Datn Processing Industry in Australis
21 Although the Commonsrealth Scientific and Industrial n.276
Research Orgenisation constructed in 1951, as a research project,
a computer vhich vas the first logical design of this type in
the vworld, the industry in Australia today vas said to be
virtually a supplying industry. Bxhibit
224 It was claimed that no manufacturing capability for 85/1
computers exisbs in Australis today and alsu that substential growth,mot
only in demand but in the locel electronic industry to provide the
advanced carvonentry would be a necessaxy prerequisite to a lecel industiy
Mr, Hall stated that the menufacture of computers. in Australia
by IBM is under consideration, but that it is not expected that Q.455
this would eventuate in the immedicte future. The industry in Q.366
Australia is highly competitive, and while there are more than
twenty companies supplying A.D,P. equipment, we were informed
that fifteen of these are not operating at a profit.
23. Mr, Hall stated that the traditional office equipment Exhibit
suppliers and the original punch card equipment manufacturers 8/
alrendy established in Australis before the introduction of the
first commercial compubters in 1958 have entered the computer
market, Also most of the U.S.A. and British computer
manufacturers have commenced operations in Australia, the initial
abtraction generally being to bid for the large-scale Government
networks. Success in that sphere has provided a base for
entering the commercial merket.
24. Professor Ovenstone supplied the following table
relating to AD.P. systems installed cr on order in Australia
for the period 1958 to 1966,
Pable No, 2
A.D.P. Svstems Installed or on Order: Australia
1

Supplier Systems Capital Velue
13 %
I.B.M. 45.0 40,0
I.C.T. 25.0 15.0 Exhibit
c.D.C. 5.0 10.0 8574
Honeywell 5.0 13.0
QOther 20.0 22,0
| Total | 100.0 100.0
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25e He pointed out that this table illustrates an Exhibit
interesting situation wnich is peculiar to Australia and is 854
responsible for the extremely good support and competitive

position within the local industry. He said that in most

other countries IBM has & virtual monopoly of A4.D.P, equipment

and support facilities because of the auality of its markebing,

service, end supports However, he indicated that in

terms of cost, IBM has often been more then 25 per cent higher

then its competitors in the locel market for comparable

equipment and support because its prices throughout the world

are fixed in terms of development, staff end overhead costs in

the U.8.A. BSince these Qo not necessarily apply in Australia

it hag frequently been practicable and effective to employ

other suppliers with at least equal support and productive

capabilify to provide the necessary equipment and supporbt

facilities for many projects. However, he said thet %his had

resulted in a very healthy competitive situation in Australia,

especially es. regerds the Commonweslth Government, universities,
regearch ingtitutions and large scale equiment users.

26, In regard to the pricing of equipment, M., O'Neil Q.156
stated that as the supplying companies do not produce identical
equipment, there is a range of prices for equipment viih

apparently similar purposes, Other factors affecting comparative

prices arve differences between suppliers in determining prices,

the cost structure of companies, and scrvices supplied.,

27. With regard to service provided, he stated 3.157-158
that no service is provided 'free'! and that at present the

more competent user tends to subsidise the less competent,

since compenies give the scrvico that thoy foel their customers 9.165-167
reguire, He said that it is important that the user

should know what he is peying for and that he should be able

to  enelyse into the correct categories, Ho felt that
menufacturers perhaps suggest that these services are more

cxpensive than they actually arc.

28, ¥r. Hall stated that systems engineering support Q.119
from most manufacturers is included in tho original purchase

price and that, on the acquisition of e computer, whether

by purchese or rental, a certain amownt of support is expected

by the user from the manufacturer, He also suggested that

this should be in proportion to the size of the installation,
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and that it is a considerabls part, on a conbtinuing basis, of 14383 and
the purchase price. It was indicated by Professor Ovenstone and 241064~
also by Mr. Gleeson, that the cost of programming support can be 1065
wp to two or three times the cost of hardware, Mr, Gleeson said,

however, that it would vary from one application to another, and

also with the designing of a system of vrogramming and its becoming
operational.

29. Vith regard to profitability in the industry,

Mr, O'Neil indicated that companics would have different methods 0,155
of expressing the breakdown of costs of production of their

oquipment. In the case of Control Data, however, the expression
'manufacturing costs' means the actual cost of producing hardware

and doss not include the overhead costs of marketing development,

or systems programming development, He said thai given this detinition,
manufacturing cost of havdware would probably range between 25 and 60

por cent of the selling price and would vary with the items of equipmente
30. Dr, Lance informed us that production costs of Exhibit
softvare are very high; a monitur system of reasonsble size 855
taling Jeny men-yeers of effort to write, test and maintain.

The price of software, however, is not given separately, bub

is included in the price quoted for hardware., ‘e were also

told that some menufecturers place more importance on good

softwere than others and this meens that the price of their

equipment is higher and that they appear to be at a competitive
disadvantage, He said that manufacturers may eventually place

a separate price on software and expressed the opinion that

this will result in an improvement on the present method of

pricing equipment,

31. He indicated that software is an intangible

factor which is acquired when hardware is purchased. It is

not priced separately from the hardwere and in this sense

is 'free'. He emphasised, however, that as the production of o169
software involves the incurring of costs by the manufacturer of

hexdware, the menufacturer may increass the price of

the hardware supplied, He also said that software was often

ill-defined, For example, one manufacturer may produce a

more efficient compiler vhich wvill produce a programmz in

half the time of one produced by another manufacturer.
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He expwessed the opinion that a purchaser buying his first
computer needs considerabls assistance from the manufacturer
while a purchaser with an experienced staff does not require
this to the same extent.

32 Y¥r. O'Neil stated that there are essentially three
major services that accompany a computer system, First, there
is the software systems vhich are ocurrently "manufactured” and
supplied as a manufactured item., Software systems require
maintenance to the same extent as that required for hardware,
He claimed that this type uf service should always be included
in the basic price of equipment. Secondly, there is the
service provided in assisting computer users to embark on
certaln applications, He felt that this service should be
removed from the present price structure and assessed on the
basis of user needs. The third service provided is that of
maintenance which is cherged for sepsrately. Mr, O'Neil
expressed the view that cherging separately for the second
gorvice referred to above would tend to reduce the price of
the original equipment and at the same time enable users to
identify thelr costs of particular services,

33. Professor Ovenstone expressed the opinion that the
competitive position should be retained if possible by con-
tinuing with the normal "tender-on~specification" procedure
even if only to a small group of selected suppliers.

34 Mr, Hall claimed that it was highly questionable
whether the local industry potential will be great enough in
the next decade to provide a profitable operation for the
number of suppliers at present in the industry. However, he
also expressed the opinion that Australian industry is, in
many cases, willing to use computer technology and that the
outlook for the computer industwy in Australia is good,

He expressed the opinion that it was reasonable to loock to

the Government, as potentially the largest single user, to
provide the initistive and base for an established and
progressive local industry, and suggested that a logical
approach to manufacturing would be to concentrate on
specific types of computers where local demand was high,
but given the highly competitive position of the Australian
market this may not be possible in the immedinte future.

470

Q,162~
165

Q.162-~
165

Exhibit
85 /b

Exhibit
85 /1

Q.92

Exhibit
85/1
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(311) Potential Computer Installutions
Ve vere informed that Australia has so far made
1ittle impnct on the potentinl computer market and in regard to Exhibit
Table No.1 referred to above, Mr. O'Neil stated that even if a more 852
conservative growth rate of 30 per cent is considered, there
would be more than 1,000 computers valued at some $140 willion
in Australis within five years whilst in ten years the number
of installed computers would be nearly 4,000 valued at about
$500 million. He stated that there are two major factors 0.207
leading to this type of development. They are the grodual
movement of more user firms into the field of 4.D,P., and the
divergence of user firms with more experience into the arcas of
new application. He also informed us that in making such Exhibit
projections it must be borme in mind that exponentinl growth 85/2
rates persist until the level of application has become
comparable to the most advanced countries and that then the
rate of growth declines because the demand for computers is
dependent on the normal growth rates of the country concerned,
and on ‘teclmological advances which encournge the introduetion

of computers to new applications. He believed that with

computers, this second factor will probably be dominant for

many years. Mr. O'Neil suggested, therefore, that it seemed Exhibit
safe to assume an exponential growth rate in Australia for the 85/2
next five years, but that there could possibly be some levelling
out in the rate in the following five years, He said that
atterpts made in the pnst to project computer growth rates have
been almost invariably vrong and euphasised that the figures
quoted earlier in Toble No.l were submitted with great caution and with
very little faith in their ultimate accuracy. He claimed that,

even a8 order-of -magnitude estimates, they indicate the growing

importonce of the computer industry in all countries of the

world and particularly in those countries which are

technologically advonced,

36, Je were informed by Mr. O'Neil that the high capital Exhibit
cost of computer equipment, the serious lack of appreciation on 85 /2
the part of senior management of the advantages offered by

AD.P., ond the difficulty experienced by many companies in

obtaining an experienced progremming ond operating staff

appeared to be factors limiting the use of computers in

Australia, Each of these factors are discussed in later

sections of this Report.
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37. Yr. Dobbe suggested that Australia would bave 1,000
computers ingtalled by 1970 representing a value of approximately
$25 million and that by 1975 there will be at least 1,500 computers
installed.

380 Professor Ovenstone stated that, in regard to
previous estimates made by so-called experts on the rate of computer
and system growth since 1953, there has been consisbent wnder—
estimation of growth and needs in terms of equimment, investment
and staff. He predioted that the use of computers in Australia
would almost double every year for the next two or three years,

ho said that the nunber of computers and systems that might be
economically and effectively utilised in Australia in the foreseeable
future can bs estimated in many ways depending on the basic
assumptions madeo To provide an assessment of reasonable upper
limits he quoted the experience of the United States of America
vhich has similar, or higher, standards to those obtaining in
Australiae. He said that in the United Svates of America there are
aporoximately 30,000 computers, excluding special-purposs and
defence machines, used for over T00 different kinds of applications
by a population of some 180 million, that is, & ratio one computer
for 6,000 people, end the rate of computer usage is such that the
total number of computers is doubling every three years. He
therefore suggested that, given the ourrent rate of growbh,

it would seem reasonable to predict that there could be some

3,000 computers and systems effectively employed in Australia
within the next eight years. He added, however, that the
distribution and sigze of irdustrial and commercial organisations,
the range of financial expenditure by industrial and Goverrnment
groups and the shortage of trained and experienced staff would

be inhibiting factors to future 4.D.P. development in Australia.
39 Ur. Gyngell inforxmed us that estimates of the
number of computers which will be installed in Australia vary
between 1,000 and 1,400 by 1970, but that since 400 have been
installed so far there are indications of a growth rate of

between 150 and 250 per cent over the next four years. He

stated that no attempt had been made to assess the resl

potential for computers in Australia and added that this

statement was applicable to all other countries as no

country had really examined fully the possibility of

centralising computing facilities on very large machines.
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40. Mr. Gyngell indicated that forecasting the nunber of
machines to be instelled in Austrulia is probably more hazardous
then in other cowmtries because, in general, industry here has
not yet decided on vhether to centralise its data processing
activities, However, he gave us details of estimated net
increases in computers in Australia from 1966 o 1970, prepared
by four manufactwrers ~ IBM, G.BE., I,C.T. and Australian
Computers which are given in Table No.3 below,

Toble No. 3
Bstimted Net Increases in Computers: Australia
19661972
Value 1966 1967 1968 1969 1970
(4+000)
Up to 100 67 86 103 122 146
100-200 29 3l 43 L9 57
200400 22 27 30 36 40
1,00~600 7 8 9 10 "
600 upvards 5 6 7 8 9
Potals 130 164 192 225 263
41, Vle were reminded by Mr. Gyngell of the survey

conducted by the Department of Labour and National Service which
estimated that 431 computers were planned to be installed by the
end of 1965; given this estimnte and the accuracy of the above
figures a total of 1,402 computers will have been installed

by the end of 1970.

42. Mr. Veel informed us that there would not be
sufficient trained staff in Australia to enable computer usage
to double yearly for the next two or three years, However,

he suggested that, given a growth rate of 35 per cent per

annum from 1959 to 1964 and o slightly lower rate from 196k

to 1966, there should be 1,200 computers installed in

Australia by 1970. He added that it is highly

probable that the shortage of trained steff would be an
inhibiting factor to this rate of growth.
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Taxation Rates in Relation to Compubers
43¢ Mr. O'Neil informed us that, in general, equipment

is sold in sustralin at the same basic price as in the country
of origin, and that vhile equipment of U.S. manufacture is
subject to a 7—} per cent Preferential Tariff rate, all equipment
is subject to sales tax at the rate of 12% per cent, He added
that when these additionnl costs are coupled with the lover
relative incomes of Australian orgenisations and the costs of
accommodation, air conditioning and operating personnel, the
total figure is considered by many companies to be prohibitivel,
Y¥r. O'Neil also said that it is often extremely difficult in
feasibility studies for prospective users to satisfy themselves
that the introduction of A.D.P, is an economic proposition in
the short term. Because of the catribution that computers

can make to productivity and development in this coumntry and
because they arc an essential management tool, he said that the
visdom of imposing a sales tax on computers scemsd to be open

to question,

44. Mr, O'Neil suggested to us that the deprecintion
rate for taxation purposes on computers does not appear to be
realistic for equiﬁmnt subject to the rapid tochnological
advance displayed by computer equipment and that a rate of about
20 per cent per annum would better reflect the present situation,
45« Mr, Dobbs indicated that his company

has been endeavouring for about two years to have the sales tax
reroved from computers and that, in his opinion, this tax is
inequitable because it is immediately passed on to the
purchaser or renter of equipment., He expressed the view that
computers should not be classified as a pisce of office equip~
ment in the same way as an adding machine or typewriter, We
were told that IBM, I.C.T. and Honeywell had recently approached
the Australian Chamber of Manufacturers, which has requested

the Government to consider the removal of sales tax from
computers.

46. The Departicent of the Treasury informed us that,
wnder the income tax law, a company which purchases a computex
and uses it for business purposes would not be entitled to an
outright incore tax deduction for the cost of the computer.
Hovever, the company wouldbe able to claim a depreciation
allowance whichwould enable the cost of the unit to be written
off by instalments over the period estimated by the Commissioner
to be the effective life of the computer assuming that it is
maintained in reasonably good order and condition,
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47, With regard to depreciation allowances on rented Qe227
equipment, Mre Dobbs told the Commititee that the life of a computer

is not really known, and that while maintenance would be the

limiting factor, a breakeven point would be reached between the

45t =nd 47tk month of rental in the case of most equipment.

48. The Department of the Treasury informed us that the Committen
depreciation allowance in each year would nommally be 22% per File 2965/
cent of the written down value of the unit (vritten dowm value

being the original cost to the taxpayer, less depreciation allowed

in prior years)o Alternatively, if the taxpayer has elected to

claim depreciation under the prime cost method, the annual

allowance viould be 15 per cent of the original cost of the

wnite Theso ars the standard rates based on an estimated

effective life of 6 to 7 years. Higher rates may be approved

if the taxpayer oan show that, in the particular circumstances

of his case, the effective Llife of the equipment would be

shorter. However, no allowance may be made for premature

obsolescence resulting from the development of improved machines.
Adjustments would be made if the company should sell its computers

If the sale is for, less than the depreciated velue, the

difference will be an allowsble deduction. If the sele is

for more than the depreciated value, the excesz ™epreciation

will be written back as assessable income. Ve were infoxmed,

therafore, that the company would be allowed to write off the

vhole of its outlay by means of income tax deductions, over the

period during which the computer is owned and used. Should the

company choose to lease a computexr, the rental payments made

during each year of income will be deductible in full. Here

again, the company is able to deduct the whole of its outlay

over the period during which it uses the computer. Rental payments

which the lessee is entitled to deduct will be assessable income

in the hands of the lessor, bui the lessor, if he is ‘the ovmer

of the computer, will be entitled to ‘ola:'.m depreciation allowances

in the mammer desoribed above.

490 S Mro Gyngell suggested that the Government should give Exhibit

urgent consideration to the introduction of Investment Grants, 65/ 8

40 inolude computers. These grants are currently under consideration

in Britaine He informed us that while investment allowances Committee
granted by the Brifish Government are in the fonp of taxation :S;ée 19 65/ 3
rebates, a Bill, not yet approved by the Parlisment, provides Qso 584~-587

for investment grants ‘o be paid in cash. He said that the gran®
vhiich is normally 20 per cent of the value of equipment would be
increased to 40 per cemb, if equipment, inciuding computors, is
ingtalled in a "development area", or if it is integrated with
machkinery to be used in cerbtain industrial processes.
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(v) Zechnological Ghange in the Compuber Industmy

50e The significance of Table No 4 as indicated by
Professor Ovenstone, and referred to below, is that the muber
of systems has more than doubled every two years since 1960, as
has capital investment in this equipment. Professor Ovenstone
observed that previous undercstimates of the growth rate in
terms of equipment, investmen$, and staff was undoubtedly due
to the fact that, whereas research and development about a
decade ago had preceded commarcial production by from five to
ten years, this 'lead time' has been consistently reduced wntil
it is now approaching three to four years and is continuing to
decreass, In respect of technological change he informed us
that the central processor portions of computers which, in 1956,
cost over $500,000, weighed 4 tons and occupied some 1,000
square feet of spnce, can currently be purchased for less thaen
$200,000, weighs less than 1,000 lbs, and ocoupies the space
of an average sized office desk, He claimed that these measure-
ments will be at least halved within the next five years.
Professor Ovenstone stated that, at the present time, the contral
processor may be purchased at the same price as that applying
‘en years ago, but that it now occupies only two to three cubie
feet of space and weighs less thon 100 1bs, The witness added
that, vhile the central processor portion of the computer will
become smaller in the next five years or so, the peripheral
wnits are unlikely to change very significantly.
Sle Mr. Gyngell submitted the following definition of
the three generations of computers vhich have so far been
produceds:
Pirst Genoration - Computers whose circultry was composed
primarily of thermionic valves.
Second Generation - Computers in which valves were largely,
if not wholly, replaced by transistors.
Third Generation - Computers in which transistors are largely,
if not wholly, replaced by micro-integrated
circuits,
526 Ho stated that the particular feature of each
generation is the increased degree of computing speed and of
electronic relinbility it is capable of achievang compared to
those of the previous generation., With regaxd to computers
designed primarily for 'commercial! usege, and generalising Lo
a considerable degree, Mr. Gyngell said that second generation
computers had achleved an increase in computing speed four
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times greater and increased veliability five times greater than

those of the first generation, Third generation equipment,

however, has achieved an increase in computing speed ten times

greater, ond an increase in reliability of fifteen times greater

then thet of the second generation.

53« ir. Hall also stated that the threc disbinct technological Exhibit

generations of computers had been developed within the last 8211{1
decade and that the majority of installed computers fall into Q.33
the the second or transistor generation, but that the cost

reductions associated with later models suggest that it would Q10

be desirable to acquire third generation equipment as som as

the oconomics of the user organisation permit this., He said

that technologicgl change is associated with a reduction in

total cost, that is, in the cost of the equipment, its

installation, the ease with which it can be progremmed, the

environrental costs associated with installation and also that

the physical requirements such as space, electrical require-

ments, false floors znd air conditioning equipment are less. For

exampls, some of the smller machines now being made simply

plug into a 240 volt power outlet.

544 My. Hall indiceted that technological Exhivit
change can best be illustrated by improvements in the electronic 85 N
internal speed measurement vhich can be ¢lassified in ordera of

magnitude. In the early or wvalve machines speed of operation

was measured in milli or thousandths of a second, in the

trangistor era, mioro or millionths of a second, and in the

latest solid logic series nano or billionths of a second.

He said that these rapid advances in technology have brought Exhibit
with them substantial cost reductions, not only in the cost of 85/ 1
physical components, but also in the associnted environmental

costs., Succeeding generations are smaller, occupy less space, and
require less air-conditioning, whilst improved reliability,

together with inbuilt diagnostios, have reduced the maintenance

problem. Ve vwere informed that these factors, and an

increase in the range of machines available, has broadened

the morket considerably, enabling a potential commercial

user to rent a small system for $1,000 a month,
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55 Some witnesses felt thav the generations of coniu.ars

camot be readily defineds For example, Mr. 0'Neil considered

‘that such a concspt could be confusing partioularly in regard to

the clear emergence of a third generation. Professor Ovenstone
agreed with Mre 0'Neil in this regard while Hr. Gleeson felt
unsure of the meaning of the term "thind generation
equipment™. He stated that the basic distinction between
generations of compubers is that between valve machines and
modern ‘transistorised equipments

506 I&rs Gyngell expressed the view that real
“echnological develoyments in computers themselves sannot
be expected within spproximately bthe next five years.

Ur. Gieeson agreed with Hr. Gyngeil and added that the
sophistication of hardware has reached the stage whexe its
use is lagging, but that future development is likely to
continue in perhipheral equipment and sottware. Nfr. Gleeson
indicated that the cost of programming support can amount
‘o two or three times the cosv of hardware because a

total project can be time consuming and complex, requiring
considerable effort and a wide variety and high degrec of
skillse

570 Dre. Lance informed tne %nnpi’c'bee that tne suphasis
placed on sotriwere by both manutacturers and customers
hes changed markedly over the years; for example, in 1956
one rudimentary input programme vas usuzlly all that was
supplied by the manufacturer witi the nardware and

it satisfied most oustomers. This, however, is no longer
true. Customers now expect comprehensive libravies of
standard programmes, a sophisticated monitor system to
control the processing of probiems automavically, and in
addivion the mamutacturer 1s expected to provide sortware
support so that the wogrames, originally supplied,

can be kept up to dateo

Qs. 218,
350 and
1001

Q551

Q.876

Q1064
1065

Exhibit
85/5



26.

58 ¥r, Holl stated that progross has not been as rapid
with softwere as with hardware and that increasingly large
research and development funds aro being dixected tovards
achioving full utilisation of hardwarc advences already
implerented. He informed us that TBM is devoting approx-
imtely gU.S. 60 million to softvare support in o recently
introduced range of systems. He 2dded that the developmont
of programming systems is now taking a larger proportion of the
IBM budget than the development of hardware and that the
effective usage of hardworc is dependent to a large extent on
the development of the approprinte software support. Ho said
that some of the methods developed by IBM will be adopted by
other manufacturers.

59+ He also indicated that the internal spoed of
the systems end their complexity has led to perheps the most
significant development in recont years, that of Honitor or
Control Programmes, Sxecutive or Operating Systems vhich
control, allocate and menage the available resources of the
computer to maximise utilisation, removing to a very large
extont the nccessity for operator intervention and maintaining
the job flow through the system. He said that the control
programmes and associated langusge and other utility progra: nes,
whilst extremely complex, are sufficiently generalised and
flexible to meet the typical needs of users ond also that they
will contribute more to improved computer usage in the
immediate futurc than hardwarc development. He added that
because of the increasing use of management science by
commercial users, end indeed many of the :information require-
ments of commerce used by science, attempts are being mde to
develop a wniversal language acceptable by all systems and
readily usable by both laymen and skilled scientists,

60, Mr, O'Neil explained to the Committee that early
programming systems were tailored to each computer, with the
rgsult that the conversion of programmes from one machine to
another was time consuming and freguently wneconomic, In the
last few years, however, languages have been developed which
permt applications to be transferred fairly rapidly from one
machine to another, In the industry these languages are
referred to as being "problem-oriented" as distinct from the
earlier "machine-oriented" lenguages. Mr, O'Neil expscted
that eventually commmication between man and the machine

will become simplified to the point where it no longer
represents a significant obstruction to computer usage.
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61, Lire Pridmore informed us that there have bocn 2 ovt  Qu1545
1,700 different compubter languages constructed for different
kinds of computers, and that sinoe these languages cennot

be uged in a variety of applicciions, they are not all

general purpose languages. The two major languages are

COBOL and FORTRAN. COROL vas constructed by a committee

seb up by the U.S. Government ond FORTRAN was originally
developed by IBM. FORTRAN has baen improved to meet the
requirements of users. He explained that, in his opinion,
COBOL, ox "Common Business Oriented Language", is neither
common nor particularly business oriented. He said that it
was not common because the specification produced by the
comnittee suffered from a mmber of technical difficuliies.
However, it has one major advantage in that it enables the
programmer to describe in & very useful way the structure of
‘the data to be used.. He said that parts of COBOL are Q1544
broadly analagous to facilities available in FORTRAN.

Howaver, he expressed the opinion that FORTRAN is an easier
language to use. He also told us thot a number of diaslecis
have evolved for both languages. Those belonging to FORTRAN
have been collated, and this language has now been standardised
by the Americen Stendards Association and the Internationsl
Standards Orgenisation.

62, Mro Shaw stated that while FORTRAN was developed

largely as a language for scientific ard technical data processing,

the version available with one supplier's equipment permiis

it to be used for cormercisl type applications and that

COBOL has been developed mainly for commercial type applications.

In the case of COBOL, the language comprises a segment which all Committee
suppliers offering the language must implement, and an optional Pile 1965/3
segnent of which suppliers may include any part of the whole.

He added that a furbher complicating factor is that the

officiency of translation from the common language to the

language of the particular machine has veried widely. This

applies particularly to COBOL for which, in the past,

translations have generally been slow and progremmes derived

from the translations have been comparatively inefficient,
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63 The U.S, Dopaxrtment of Defence sponsored and Commi ttee
supported COBOL prinerily on the growds that a programm Pile 1965/5
written in this langvage could be used on any machine, In

practice this facility has becn found to be severely limited.

Apart from variations in dialect as botween differcnt types of

machines, attempting to run a sizesblo COBOL programme written

for a larger machine on a scaller machine of the samo type is

generally not possible. However, Mr, Shaw indicated that the

longuage framework has provided a useful common basis for

programmers employed in areas of commercial application. After

13 years of development and research, a specific version of
FORTRAN vos adopted on 2nd Jwne, 1966, as an Americen Standerd.

COBOL has been wnder development for the lnst 6 years and the
first versions of COBOL translation programmes {compilers) did
not become available wuntil 1962/63,
*»

64. ¥r. Shaw cbserved that, since FORTRAN has just Committee
become, and COBOL is likely to become, an American Standard in Pile 1965/3
1966, the prospect is that these will remain the most common

lenguages over the next 3 to 5 years. More recent languages,

such as ¥L 1, which tend to combine the foatures of CCBOL and
FORTRAN, are still in a developmentel state. The ALGOL langunge,
ocomnonly used for soientific and technical data processing in
Europe, is gradually gaining favour clsevhers and is being

developed to permit its wider application to commercisl type
processing, Ho observed that it is not possible to
predict, at this stage, which of these more comprehensive
languages vill emerge as the wniversal language of the fuburac,

(vi) Computer Avplications
65, Professor Ovenstone supplied Table No. 4 below which gives
details of computer mystems installed in Australiz up to 1966, The

estimstes given were said to be conservative and to exclude other

data processing equipment such. as puched card calculators, electronio
accounting machines and special purpose electronic computers.

Zable No, 4
Computer Systems Installed: Australia
1958-1966
Year Installed Computer Systens(t) | Copitel Valus (%) Exhibit
1960 - 10 3
1962 L0 13
1964 470 i 43
1966(i1) 460 115

(1) Estimted cumilative total
(ii) Inclwdes outstanding oxders
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66e Mr. O'Neil stated that, while the breakdown between
lorge, medium or smll systems must clveys be arbitrary, he
believed that the distribution of sustralisn computer installe~
tions should be classified as follows:

lorge, 7: medium, 30t smnll, 320, He said thot the large
systems are owned by the Commonwealth Government, and that the
operators of thesc systems are as sophisticented s ony of their
counterports in the United States of Americs nnd other advnnced
computing countries. He added that, in a general sense, the
installation of these systems hod been sucecessful and their
utilisation productive. He added that many of the medium seale
instellations are in universities and Commonweclth and Stote
Governnent Departments, and that these also are operated ot o
level of confidence and sophistication comparable with the best
It is to be noted,however,that
the large and medium installations represent o very small pro-

installations in other countries.

portion of the total computer population,

67 Mr. Hall stated that, by the end of 1965, there were
approximately 240 computers of all mkes installed in Australia
and that the numerical analysic of these systems was about 85
per cent commexreial, 10 per cent university and ressarch, and

5 per cent governmentol, of which some 3% to L per cent would
be Commonwealth Government installations. He indicated tuat
installed systems cover a wide range from small scientific
machines valued at betveen $50,000-$60,000 to large scale systems
volued at some $2 million with about 80 per cent in the medium
size which are valued at approximtely $400,000,

68. At the request of the Committee, Mr, Hall provided
details of computer installations by number and value.,  These
are shown in Table No.5 below.
Zgble No.5
Computer Installations (i) : Austrolis
1966
Usage Installations Value
Government (&1,000)
Commonwealth 26 - 18,880
State i 10 5250 23,130
Educatbion 21 9,750
'Other 16k 52,620
Total 225 86,500

(i) Estimtes mde by IEM
(i1) An snstollation is o location; there moy be
one or more computers vithin cn installation.
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69e On the basis of the data provided in Table No. 5 above,

it is noted that, while C alth G t computer installa-

tions account for 14.6 per cont of total installations by number

in Austrolis, they vepresent some 21,8 per cont of installations

by value, Mr. Gleeson advised us that, at the present time, Q.928
the Commonwealth Sexvice is highly mechanised. An example of

the degree of computing power available vithin the Service is

the network installed by the Commonvealth Bureau of Census and

Statistics, considered to be one of the largest of its kind in

the world, Mr. Pridmore suggested that about 90 per cent of Q1449
the computers instolled or on order in the United States of

America arc less powerful thon one range of the Bureau's

installed equipment, vhile some 96~97 per cent of the same

equipment is less powerful than snother range of the Bureau's

installed equipment, Mr. Gloeson indicated that the Q.987-
purchase of computors by the Commonwealth Sovernment has 988
clready made Australia one of the more advanced cowmtries

in the field of A.D.P. within Government administration

among the industrieliscd nations.

T0. Mr. Hall odvised the Committee that a pattern of Exhibit
development for the industry in Australia has emerged. In the 85 ’
private business sector there has been a rapid utilisation of

smll to medium size computers, almost exclusively on a rental

basis, In the government seotor there has been a slower
growth with a different emphesis in the following areas:
« Bducation « with smll computers, oriented
towards the solving of scientific problems,
insfalled in universitics, and minly rented
in the carlier stages of introduction; and
» Government - with en early bies towards scientific
problem solving, but vith an emphasis on
large purchesed systems.
Tle Mr. O'Neil stated that, in geneval, the bulk of Exg;_i}%t
the work being dme on computers in Australia moy be divided -
into three general arcas as follows:
« The production of analysis from a large volume
of data, for example ~
. Trade and census statistics
« Pinancial information
o Oritical path analyses for project control



.
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Labour saving in routine "paper shuffling"
activities, for example -
« Record keeping in insurance offices
banks, eto, :
« Payroll preparation
« Processing of routine payments, such as
phormaceutical benefits,end pension cheques.
Seientific computation where it is not possible to
carry out the work by hand methods, for example =
« Nuclear and crystallographic studies
. Real time applications as at the
Woomsra Rocket Range
+ Reduction and analysis of scientific
data,

Mr., O'Neil added that these advances are not limited

to the techniques developed and mastered for these applications,
Conourrent developrents include:

. F

Availability of skilled personnel in the fields of:

Programming

The design of "software" systems

Digital and analogus cirouit techniques

Numerical analysis

Data transmission

Data preparation

Installation and maintenance of computer systems
'acilities for teaching and research in universities

and some technical colleges
» A greater appreciation by management of the
facilities offered by A.D.P.

(ED

He quoted from the November/December 1965

issue of an Australian pericdical, "Data Trend" to the

effect that

emerges as

Such
also

the typical Australian compubter installation
a small or medium sized machine, ils major uses being:

" ., Invoicing and elementary stock control

+ Payroll ‘

¢ Sales analysis
an installation usually employs a mancger vwho is
a part-time programmer, one or two programmers

and two to three trainee programmers who double as
operators, In other words, the typical Australian
inatallation is being used as a mechanised book=~
keeping department".
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T4e Mr, O'Neil informed us that in spite of a general tizhibit
impression which had been created, Australis is notrelabively UVZ
advanced in the computer arts, He indicated that about 80 pexr

cent of computers installed in Australia are employed as

electronic versiong of punched caxd accownting systens, their

introduction ond installation being deoided by economic advantages

in limited applications, or even by considerations of prestige,

and for the most part their use is not indicative of any great

advance in management techniques, He added, however, that

this statement did not include the majority of large governmont Q134
installations.

T5. Ho also stated that, for the wost part, Exhibits
commoroial enterprises in Australin have been extrem:ly 831?
consexrvative, at least by U.S.standords, end that very few 85 /2
have exploited fully the apparent advantages of electronic

data processing. It wes suggested by Mr. Hell that the @e39 -
proportion, by value, of Governmeut acquisitions showld be 42

increasing relative to other organisations, He also suggested
that the Governmant should be a piomser in the field of admin—
istrative applications for which it has a tremendous potential.
Mr, O'Neil informed us that the Qormonwealth Government had
been in the forefront in esteblishing 4.D.P. in fustralia while
Mr. Hall told us that the initial impetus in sclentific
computing in Australia was provided by the Government,

6. Dr. Lance indicated that the effects of computers
on the sciences in Australis arc widespread. It is possibls to
anolyse the dota from X-ray diffraction patterns in a mtter of
minutes; the date from radio-telescopes are recorded auto-
matically on paper tape, which is then read info a computer,

so that quite complicated calculntions canbe

performed. He ndded thot the effects of computers on the Exhibit
missile programme are obvious; some caleculotions have the /5
effect of reducing the numbor of coatly tests vhich must be
performed, and moreover, by similating the behaviowr of
missiles in flight, correction procedurcs can be worked out

in advence and thus losses of expenaive equipment are
minimized, Other areas vhich have benefited from the
applicntion of computers include the design of eircraft,

made wnder licence,and the construction of highways.

The Cormittee was informed that the distribution of industrisd
products can be optimised and the control of production itself
is improved when computers are utilised for this purpose.
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TTe Dr, Lance informed us that the biological and
agricultural sciences in Australia have not benefited as

greatly as the physical sciences. One reason for this is

that applications to the fommer had not been developed

so fully as in other countries ond therefore regquire much

greater locol effart. Another renson is that the advantages to

be had from the application of computers fo agriculture are not quite
80 obvious. However, routine statistical annlyses are being
corried out by computers which previously took veeks of hond
calculator work, They have ennblod plant trials to be

exponded in size so thnt extra tests con be inclugded, thereby
improving the acouracy of results, He informed us thot plont
breeding con be similated on computers, and in this way anly

the approaches which -appear o be profitable need be followed up

in the green house or in field trials. This also applies to anmimal
production, The problem of the clagsification of arens of

lond, plants, animols, soils, sealife etc., can be approached on
computers and this type of work will eventunlly be used to

improve land an@ plant utilization,

78. Dr, Lance expressed the apinion that the C.S.I.R. 0, Q5354
was probebly doing os much as any other group in the world,

including the United States, in the agricultural sciences, and

that this is because Australia appreciates its dependence on

this branch of the aciences.

19+ Professor Ovenstone informed us that the Commonwealth Exhibit

Government has sponsored severnl leading developments in the 85/ b
application of A.D.P, within its owmn aren of rosponsibility,

while Mr. Gleeson stated that the application of computer Exhibit
methods to the processing of data by Commonwealth Departments, 85/9

ond by those Stetutory Authorities more closely associated
with the Commonwealth Public Service in the A.D.P, field is
widespread and edditional Departments ave considering its
application. Some $20 million has already been invested in
digital computer equipment in the Commonwealth Service and
approximtely 1,000 stoff are currently engaged in the
various facets of A.D.P. implementation and operation,

The role of the Comvonvenlth Service in the field of

AD.P, will be discussed in greater detail in a later
section of this report.
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(vii) puture Compuber Applications

80. Mr, O'Neil advised us that in Australia we mey
look forvard to the use of camputers, within the next five
years, in the following applications which are new to this
country -
» Airline reservation, i.e. seats avanilable on
particulor flights would beé available
sidtoneously throvghout the world.
» Credit control
. Banking
« Management Information
+ Stock quotation
. Diagnosis of electrocordiographs and X-ray photographs
. Message switching in public and private
telecommmicotion networks
. Totalisaotor Agency Board operations
. Data collection (e.g. in factories for stock
control and costing purposes)
. The operation of electricity generating
stations, electricity distribution networks,
gas and oil pipeline networks.
. Monitoring of hospital patients under surgery
oand during convalescence
. Clbsed loop sontrol of continuous manufacturing
processes in, for example, the chemical, oil,
stecl and paper industries.
8l Mr. O'Neil also suggested that before 1970 we may
sec the emergence of true time sharing systems. Their integra-
tion with high speed data tranamission networks may result in
the so0 called "computer utility", which is to be compared with
a telephone system in vhich subseribers use the facdility
similtaneously from remote locations, We were told that
the use of a large computer in this way would result in cost
reductions ond would permit the economic provision of a
wider range of specinl peripheral equipment. He stated
that it would effectively allow the amall user access, from
his own premises, to the most powerful compubing facilities.
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820 ire Gyngell stated, for example, that the cost of
this form of utility botweon Sydney and ifelbourne would be
approximately §3 million but that the cost of data transmission
for individual customers would, al presents be uncconomica

83. Ure O'leil indicated thub recent tochnological
advances point the wiay to computing systemc with increased
data storage ca.acity and much higher intemal spoods. He
sald that beyond 1970, therofore, there can bo no doubt thab
computerg will be applied to all activities involving the
routine yrocessing of data and the control of many manufacturing
processes. lle added that, while computors will be larger
and the cost of deta yrocossing lowor, tho advent of time
sharing from remotc locatlons will permit lowored costs to be
passed on to the viole data ,rocessing commwiity. In addition,
nev teciminues svch as microcireuitry will reduce hardwsro costs
to the woint wheve smaller computers and comwice-like devices
could well become lousehold equimment. ile infomed us that
‘techniques of communications and computing have much in common
and that there arc already signs that the two will morges The
computer utility roferred to above was said to be a good examplo
of the inter-marrioge of these disoiplines. lle said that as
facitities for data ,rocessing at a distance grow, the ability
to process all of the community's data by machine will be
approached. Without judging tho significance of new applications,
he provided the Committee with the following list of applications
and cbservations as being typical of some areas in which compubers
are likely %o be used in the 1970's.
Medicine

Vhilst the human aspect will always be paramount,
information storage and retrieval systems should become a
valusble aid to medical diagnosise
Law

The interpretation of the law and the administering of

Justice obviously involves wisfom and fine hummn ieolings and thers

will no doubt be a vevy proper opposition to tho use of computers
in sezrching for lepgal precedents and the provision of data
excopt insofar as they make available informction which is

now extracted laboriously by hand methods.

Q572
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Law Enforcement

The maint ce of comprechensive criminol rccords
with instont aceess to them will permit more rapid apprehension
of law-breakers.
Fdueation

A good deal. of work has already been done on the
problems of teaching and grading by machines, The suacess of
these methods has been established and there is little doubt
that the uge of computers in education will inerense rapidly
in the near future because these methods permit students to
proceed at a pace determined largely by their own ability and
also becnuse cach teacher can supervise many more students.
zngingering Design

The use of computers has already removed much of
the drudgery of routine computation. The use of displays
equipped with "light pen" and similnr aids to deaign will
permit greater output from the creative designer.

Resource Control

Computers will enable optimum use to be made of
natural resources such as oil, water and perhaps minerals.
They will also be used to determine the best remedial measlures
in coses of drought and other notural or mn-mode disasters.
Personnl Finnnce

New systems of nssessing personal credit ratings,
and the obility to procoas financinl transactions immediately,
through dnta transmission networks comnecting oredit rating
‘bureaux, the bonks and the retailers, moy change the whole
character of present day monetoxy practice as 1t affects the
individual.

Social Controls

In the forescenble future, it will be possible to
maintain o file on each individual to ensure that he neets his
statutory obligations to society, Hie taxation history, driving
record, credit rating ete, will be instantly accessible to
the p’z“apsr authorities, Mr, O'WNeil stated that the effects
of exploiting this form of control in an undemoeratic society
48 easy to envienge and he expressed the opinion that we
shall no doubt witness interesting developments as the
individunl resists the trend to o totally controlled society.
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84. Mr, 0'Neil informed us that new and perhups
revolutionary technological advances will be made in both
computer hardware ond in programuing systems, Theso,
together with similar developments in commmication, in
higher standards of education ond chonges in the pattern
of living make it impossible to even guess at development
20 years shend. ‘
85 Professor Ovenstone indicated that there is
virtually no profession, activity or skill that has not, or
could not soon be, considerably affected or influenced by
ADE, and its allied forms of automatic systems, Examples
given to us inclwle economic planning at various levels, oll
forms of tronsportation, commmications of all types,
industrial ond machine control, public utilities of many
kinds, library operations, Adocument reading ond abstraction,
accoustical "hearing", langunge translation, sociology and
the arts.

(viii)Need o Accelorate Computer Applications
86e With regard to co-operation between Government,
Commerce and Industry in the introduction of A.D.P,,
Mr. Gleeson informed us that a users' associntion is being
estoblished which will provide o forum for discussion by
interested parties, including equipment suppliers and users.
87. Dr, Dance agreed that optimisation of the use of
resources by the productive use of computer technology would
lend to increased industrial production, and this, together
with more effioi'ent chamnels of distribution, shoul? lead to
a higher stondard of living as well as increasing Austr-lia's
competitive position in the export of certain manufactured
goﬁds. He added that this is bosically true because prices
would be kept to o minimum if computer technology was applied
efficiently to industrial production. He also stated that
Augtralio con be proud of its achievements in the field of
computexr utilization, but that its place in the world will be
Jai‘gely dependent on the extent to which the Government and
wiﬁte enterprise continue to finance the purchase of the
most modexrn computers.
88, Profegsor Ovenstone expressed the view that
Australin, given its political, geographical and economic
position, must enter into an automated form of production to
produce its share of the material abwundance required by other
comtries.
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He also stated thet the formulation of a suitable strategy Exhibit
for the development of ADeP. and 2llied eutomatod systems 85/4
in Austrelia is a matter of some and 3

since, for the reasons given above and also because
Austrelia is a country of smell pop'ulution and high living
standards, it requires more productive capacity per man-hour
than most other countries if it is to retain its present
stendavds.

89. Hro Dobbs drew the attention of the Committee to Exhibit
the faot that compubers and the lknowledge of their effective 85/3
use have become critical factors in messuring a nation's

strength. An example of this stabement is the complexity

of social life today with its militery, satellite and space Qo247
progremmes. He indicated that without the computer these

programmes would not be possible.



(1)

39.

CHAPTER 3 — STAFFING AND RDUCATION

90. It has been snid that automation and education are
two sides of the same coin., Professor Ovenstone expressed the
opinion that, to introduce A.D.P. and its allied forms of
systems, which really constitute automation, it is essential
to have adequately trained people to ensure that the systems
axe effectively developed, instelled and operated, However,
we were informed that there is a world wide shortage of skilled
personnel in the computer industry.

91. Mr. O'Neil expressed the opinion that A.D.P,
reflects somevwhat in advance, the direotion in vhich industry
as a whole is progressing., He sald that there is a tendenoy
to require a higher proportion of better trained people in the
formal sense in business and industry and this is seen mare in
A.D.P. than in other fields,

The Magnitude of the Problem
92, Mr, Dobbs stated that the digital computer raises
only one really important ourrent problem and that is to leaxn
how to use the computer properly. He quoted from a United
States Governmsnt pu'blication(i) as follows:
"Machine technology is growing beyond the

ability of people to use it. The technologieal

gap should be olosed by giving increased recog-

nition to the poople in the E.D.P. system by

increased attention of top manngement to E.D,P.

mxtters and by acceleration of automatic

programming development. A strong tendency has

existed throughout the growth of E.D.P,. to

concentrate on the development of the equipment

to a far greater extent than on the development

of the man in the system.
Mr, Dobbs also quoted Dr. M.G. Kendall, Managing Director of

CEIR Limited of Britain, who said, in a paper presented at

the recent Australian Computer Conference, that except perhaps
in the United States, the greater part of industry and
government has not yet learned to make proper use of even
the simple machines.

(1) Use of Blectronic Data Processing Equipment in the Fedsral
Government, United States Govermment Printing Office,
June 1964,
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93. We wvere informed by Mr., Dobbs that there is a need
for a sibstantinl amount of education and re-education st all
levels in organisations using or oontemplating using computer
systems and the training required for industry to implement the
computers already developed has become o considersble problem
in every country, He said that wiversities in Australin have
been providing computer training but this has been almost
exclusively for the technical and scientific use of computers
and it has meant that industry itself and computer manufacturers
hove supplied the major part of education and training for
commerecial applications., He said that this has produced an
upward salery spiral as organisations find themselves with

expensive equipment but insufficient trained people o
effectively utiiise the potential of their equipment.

94. Mr, Dobbs said that average position tenuwres have been

shortened since on many occasions, when a man completes his

training and begins to be useful he moves on to another position at

8 higher salary. He claimed thot, until about 1964, many
promotions had been acce}erated and individuals had been called
upon to meke major decisions before they had acquired the back-
ground on which to base their judgment.

95« In his submission, Professor Ovenstone stoted that
the shortage of trained ond experienced staff for analysis,
design, implementation, operation and research into computing
science had adversely influenced past A.D.P. development in
Australia and was on inhibiting factor to its future growth,
Mr. Dobbs seid that shortage of trained stoff is a large part
of the problem associsted with implementation of 4.D.P., and
Mr. O'Neil stated that the difficulty experienced by many
companies in obtaining an experienced programming and operating
staff wes an inhibiting factor to computer usage in Australin,
He also expressed the cpinion that, while this is a much
publicised problem, there is very little evidence to show

that any prospective user has feiled to acquire a system on
this account, Ilic. O'Neil also said thot the level of
training of many of the people associated with A.D.P, applica~
tions often leaves much to be desired and inhibits the timely
introduction of new applications.

96. Yir, Hall noted that the growth rate of commercinl
computer usage: in Australia bos been high by any standards and
he suggested thet the ability to attract ond train staff would
not appear to have inhibited this growth rate materially., He
also said that, for the mjority of commercial installations,
staff requirements can and have been met from within their own
resources, with the possible exception of the Data Processing
Yanager,
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97« ¥ith regord to training coursss 4n A.D.P., Mr. O'Neil Q.173
agreed with Mr. Hall that there are tvwo distinot training
requirements in the industry. One is for the gradunte, who
will become a part of senior manegement, and the other is for
the programmer, that is, the bulk of those who serve in the
installation. Mr, O'Neil stated that, while the first
category is ourrently being reasonably well catered for by

the universities, and also that steps are being taken to
improve the position, there was still scope for improvement.
With regard to the second category, he said that, while
technical colleges and institutes were providing courses,

and were also endeavouring to improve the curxent position,
their efforts were not always effective. He claimed that the
provision of finence and staff presented problems in the field
of training courses in A.D.P,

98, Professor Ovenstone expressed the view that the Exél;%_'t
magnitude of the training problem cannot be overemphasised.

He suggested that in common with ‘nnny other disoiplines end
professions there are two main olasses of people involved,

One of these, the incidental users, consists of people who

are interested in the wse and application of computers, This
olass, vhich is numerically large, mainly needs orientation to
the concepts of AD.P. so that the application and implications
of computing science for its owmn requirements can be \mderstoz.)d
and used effectively in practice.

99. The second class consists of "professional” stoff
of five kinds:~

» Computing Scientists who ere engaged in resesxch in
their disciplines and in inter-disciplinary projects;

« Programmers who are trained and experienced in system

analysis, design, inplementation and operation, with
computer programming a pert of their technical armement.
A.D.P. Engineers who design and develop special system
instrumentation and devices.

. Maintenance Techmiciang who repair and maintain
partioulor ranges of system equipment,

« Computer snd Data Preparation Operators who operate
their partioular equipments according to presoribved
procedures,

The first four of these require special training which must be
provided at the tertiary level, Further, because of the scope
of A.D.P. programming and engineering, praotitioners in these

fields will inevitably tend to specialize in soms of the many

 areas of Computing Science and A.D.P.




(11) Efforts Mnda to Overoome Stals Shortngoen
100, We wexe dnformed by Profonsex Quanatone that, dn an Bxhibvit
ondeavour to aatioefy BLALLprequirements, o Low major users have 85 /h
astablivhed tholr own traduing schemon; degres and Adplom
coursas have datterdy boen estudlished in undversd tles and
technicad oollogen; oempuler puppliors have alwyn orfeved
spocialised teaching, snd other dngtitutions lave ntroduced
tradnlyg programies.  The qualdby of Seadndug and dvetrustion
of fored wardos widely mand, with the excopbion of some of the
covraes offexed in tho wilversities, tecinlosl eollepat and
some of the major uaera, dn ofton extremely narrow and
spocinlised,  The undversitios tend to train highly sakllled
profonsional. vlafl td conpubing solencs xoteavel workerd,
whilo tho toohniocal eolloges wnd waJox users atiompt (o provide
malysio and progranming staff for more conventional eommreial
applications and froquontly Lgnove now davelopmants avallable
for those applicntions,
101.e Wo wore dnformed that the Public Yorvies Voard bas Bxhivdd
provided asslstunce to eorlain Peohndoal Oollogos in the 85 /9
davelopmont of AD.0N linining oowrson, and that tho Uervies
hnu achdoved marked suecoss dn ADP. bralmdng, spsxt from

troadning dn oquipmont malntonance.  Indood, Lt ves stated Q.006
that the Commonwenlth Ssrvice had Jed the world dn this regaxrd.
Wo woro also informod that the Mblic Servico Dok had 196?1?;&:

ondeavourad, through infouml Msouvsaions in tho eaxly stogos,

hnd more rocently Ly partieipation in the University of Byduoy
Appolntmonts Boaxd B.D.IW Gnreors Oomadttos, to onooursge the
widor dovolopmont of toxtlory ofuestion in this {deld.

102, Mo, Hodd dndiontod that thero are veny few eourses 2.409
offorad by Austealion universitios which provide ytaubionl

treadndng 4n tho oporatdon of compwtors. Il sald that wost
univoroity tradning owrontly avadlable will producs spoeinldst
ocomputer tochnologlota of the future, and that tho ocoursos
provided by the Undversily of Adolaldo srv omsiruoted to

produce highly sidlled Mastors or Baohelors of Compubor Solohoos

He aloo onidd that oourses sxe offoxed by the Caulfiold and

Royal Molbowne Institute of fochnology und Bhe Goulileld Teolinioal
Oollogo and thet o numboer of practlocel couvssy uwe to bo dntroduoed
at tho Sydnoy Toohnloul Gollogoe Mue Hall oxprossed the opinion
that o grout dool of trsining oun bo dono al the programmer and
ugor lovel Lf young puople wre trainod in tho use of ogquipnent.
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103. Mr. Pridmore indicated that, vhile publicity is QGQ&OB
being given to carecr opportunities and national requirements 0,222«
in A.D.P. ot the university level through Appointments Boards, 22

1ittle is being done in this respect at the secondary school
level, Mr. Dobbs indicated that education in computer ussge
should begin at the secondary school level,and Mr, Pridmore
suggested that publicity should be given to career opportunities
in A.D.P. ot the secondary school level,
(ii)Estimated Staff Needs
104; We were informed by Professor Ovenstone that the Exhibit
University of Sydney's E.D.P, Careers Committee had estimted 85/ b
that some 3,000 people are directly concerned with research,
development, implementation, operation, support and marketing
of systems in Australle at present, This figure includes about
2,000 people with some programming training, and 4,000 more or
less trained operators. He expressed the opinion, however,
that the majority of these people should only be olassed as
partially experienced in the duties which they would be
expected to perform as professional or semi-professional
people elther in Australin or overseas. He claimed that
meny of these relatively inexperienced people would be almost
completely ineffective as AD.P, staff outside their own
special environment without further extensive training in
appropriate areas of A.D.P. He added that, without the
active support and participation of the equipment suppliers,
many of the systems ingtalled in Austrelia would be even less
effective than they are at present, He spid that the
staffing situation is therefore much worse than it may seem
from the figure quoted, and that urgent measures are required
through bodies such as the Public Service Board and the
Australion Computer Society to define professional stondards
and a code of ethics so that balanced and uniformly ascepted
training programmes can be developed in Australia,
105. To fumish us with an assessment of the numbers and Exé?;tt
type of staff required, Professor Ovenstone quoted the following
serious underestimtes of projeoted requirements made since 1958,
e ZProfessor Ovenstone, in 1958, estimmted the

follovring requirements by 1965: Graduates 150,

Diplomats 400, Maintenance Technicians 200,

and Computer and Date Preparation Operators 1,000,

+ Professor Bennett, in 1961, estimted that at loast
240 gradwtes wauld be noodod by 1966,
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« Professor Ovenstono,and Mr, Pearcy, o menber of the
stalf of tho C.S.I.R.0., in 1962 estizated that the
follm\ri.\:ng would be roquired by 1967/68: Graduntes 800,
Diplomats 1,000, Maintenance Engineers 600, Computer
and Data Preparation Operators 3,000,

+ The E.D.P, Carcers Committee, set up by the University
of Sydney, estinnted in 1960 the following requirements
by 1970t Trained Oporators 1,000, and Trained ond
Skilled Staff 9,000-11,000.

« A Department of Labour and National Scrvice survey
recently estimated that each computer in Australia
requires an average of six senior persomnel,

206. Professor Ovenstone noted that, given the last estimate

reforred to obove and the number of trained people estimated by
the Sydney University E.D.P. Corcers Committee to be at present
available, about 4,000 additional senior staff would be
required by 1969/70,

107. Me, Dobbs indicated that estimates mode by
Professar tennett in 1961 seemed to be reasonable when
evaluated in 1964, However, he expressed the view that

these estimtes could treble every five yenrs, for some time
to come, and that in his opinion troined staff are not
availnble in these nurbers. He also expressed the opinion
that too great an emphasis may have been placed on the
technical graduate vho comes to A.D.P, applications unprepared
for commercial systems work and sometimes becomes dissatisfied
with it because of the difference in the nature of its
activities compared with his techniosl wniversity work, He
elaborated on this by saying that educntion in the field of
AD,P, i3 at almost a purely scientific and mathemotical

level and that when graduates are confronted with the

mmndane tosk of runing commercial installations they

become bored.

108. With regard to the future role of Universities
and Technical Colleges in the practical training of A.D.E,
personnel, Mr, Glesson indicated that the Public Service
Board would like to see the development of courses which
would provide suitable training in onalysis, design and
implementation of commercial applications, He said that

the Public Service Board would weclcome an increasc in the
nutber of courses offered by Technical Colleges, If this

wore done, some of the Board's resources now employed in
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tyndning conld then bo used for other purpenos, and also moxe
sledllod prople would be made avallable for private indust 0

Mo ndded thot an inoreased cupply of askilled persownel vould have
tho additional advantagoe nf oliminabing possiblo skilled stnff
losson from the Commonwealth Sexvice.

1094 Mre Gyngoll oxpropsed the view that the oomputer Qe551
induatry Ltoelf has a very real rosponaibility in texmg of
oduoation to oduonte usors in conjuwnation with the Government
ag to potential computer applicationss
(4v) Dapirable Attributes for Rearuitn

110. Mr. Hall told wo thnt huonuse tho compuber induetry Qa6

v young, Lt vas the polioy of hla company to reoruit people of

30 or under with very flexidble mindse llo anld th-t this doom not

mean that people oveor the age of 35 aro not oompotent in the

MAD.Pe flold but that people dn this aze group ocould do extremely

woll with customsr installations, marketing and systems organisa-
tions, and that they may bring o depth of mvburity needed in

soma installations. He stated that LI pemerally seeks people )
who are graduates and who have had some exposure tu industry, Q.496
but not nucessardly previous experience in compnbing. G «duntan

are proferred beonuse, in general, thuy are better able to copa

with the vigorous eighteen month training programss glven by

IR . Both Me, Hall and Dr. Lenos npreud that it ia deslrable

for graduwtes, whatlor for marketlng or for work in the

sclentific £ie)d o come from a wide range of dlsciplines.

111. Mr. Hall exressed the opinion that while TEM Q.20
prefarrad graduntes in the fielda of marketing and systems

analysis ho belleved thut pecple with lesser eduoational
qualifiontions, given training, oxperience, and exposure can

bocome succoasful programors or systems mnalysts, e Anformed

us that graduntes are not required by comerclal companies,

and thnt most of the people tradned for customer installations

by IEM axe of Leaving Cortifilonte atandsrd, nlthough some have
accounting qualifications. Ilo oxpressed the view that, in

general, this level of education is adequate, He also sald Qe 21
that comnercinl companics endoavour to meet their ADE. ptaff
roguirenents from within their own oypganioations and that this

has the advantage that they undorstand the ta.k they are

roquired to perform. "o were informed that people rocruited

from outside an organisation become productive much later than

those from within it, Dr. Lance agreed that, while aduontion Q.502
to matriculation standard wos ndequate for training in the
programme~systems onalyst fields for commerelal applications,

it was not adequate for soientific applications, where

graduatos are nceded.
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112. Mr, Hall indjcated that thore vas scope for the
employment of more women in the computer industry and that his
experience in the United States suggested that vomen were very
competent in the fields of education and systems analysis.

Dr. lance expressed the opinion that the right type of female
in programming ond systems vork is equal to, and sometines
superior to, the male, Mr. O'Neil agreed that women made
exceptionally good programrers and Mr, Gleeson informed us
thot there was no distinction made between men and women in
the field of A.D.P. in the Commonwealth Sexrvice.

113. Mr. Holl stated that aptitude is considered to be

important by IBM because of its relationship to persaal satisfhction

and success in the organisation, Dr, Lance expressed the
opinion that desirable attributes for programmers were
patience, accuracy and capacity for works A sense of
responsibility is also considered to be necessary.

Mr. Pridoore advised the Committee that an alers,
fairly well troined mind is a desirable attribute for 4.D.P.
recruitse He indicated that school leavers would be
considered in a recruitment drive conducted by the Bureau of
Census and Statistics, but that evidence of intellectual
curiosity as reflected by undertaking tertiary studies,
was desirable.
115. With regard to aptitude tests for selection
purposes, we were informed by Professor Ovenstone that a group
of psychologists from Commonwealth authorities have been
carrying out investigations of these tests with a view to
refining them for grading purposes but, even at this stage of
development, the results of the current tests are highly
significant in detecting ‘non-programmers'. He emphasised
that all staff should undertake these tests, since academic
qualifications do not seem to be the only factor determining
programmex aptitude. We vere told, however, that failure to
reach the ‘threshold’ of tests does not mean that the person
is wnintelligent or not suitable for other forms of research.
It vas cloimed that the tests indicate whether or not a
person is suitable for programming; they do not suggest
other characteristics and personal interviews must still
be undertaken for those who qualify in the tests,
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(v) Ihe Education of Management °
116. Mr, Dobbs supplied copies of a summary of findings
of a swvey of computer installations by leading american
companies undertaken by MeKingey and Company, a firm of
Management consultants,’”’ The survey isclated factors
determining efficient usage of computer systems, It vas
found that the main determinent of productive usage of
computer installations is not technical, but managerial,
117. It is stated by Me. Dobbs that, since it was not
until 1962 that any reasonable number of computers existed in
Australie, the bulk of AD.P. experience in this country has
been gained only in the past four yeara, This means that
most men in managerial positions whose age is over 40 received
their basic education at a time when the concept of the computer
was not included in cwrrent thinking, Mr, Dobbs indicated
that in the United States of America emphasis is being placed
on the education of management in A.D.P, systems, and that his
company advises that there be a ddrect line from the man-in-
charge of the system to some top official.
118, Mr, O'Neil informed the Committee that there is not
yet In Australia, to the extent that there is in the United
States, an appreciation of the fact that management must attend,
on an average, three or four weeks each year on some course of
management training, He suggested that, until this is
appreciated, a management problem will persist in Australia
with 4.D.P. He said thot there are several managements in
Australis who appreciate the advantages offered by A.D.P., but
generally it is not fully appreciated, He added, however,
that. this problem is not unique to Australia and in his
apinion management organisations are trying seriously to
educate management in data processing techniques.
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119. Hesald that Managers should have a wider knowledge of the appl-

:Loatioxi of compubers. He suggested that suchlnowledge of
AD.P, will be obtained eventually by the same means as a

mere soientific knowledge of management is being obtained,
i.e, through achools and courses run by management camsuliants
and through the activities of management associations. He
added that younger people moving into the ranks of management
will have a knowledge of AJD.P.  Hovever, while there is very
1ittle formal training availsble in AD.P. in Australia there
is virtually none at the management level. He also said that

(i) Getbing the Most Out of Your Compuber § I-oKinscy and
Company Incorporuted, ieliourne.

Q.137
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vwhile the supplier of A.D.P. equipment recognises the need for
education of management, he should not be responsible for
training management because both his recognition of this need
and his approach are based on a desire to sell equipment,

120. Mr, O'Neil informed us that management is currently
tocoming a science, but that it requires o great deal more
development in order to reach that status, The implication
of this, he said, is that managers vill undergo greater formal
training than in the past., He expressed tho view that, in a
commercial A.D.P. installation, the senior personnel should
have a standoxd of training equivalent to that of a graduate.
He expressed the opinion that their training must be thorough
in the sense that they have been taught and have worked out in
their minds the basic principles upon vhich A.D.P, operates,
He said that this is being underitaken in the wniversities,
although most of the courses offered are designed to train

the type of graduate that the industry itself supplies and
vwhich the computer supply industry requires. He also stated
that the training of :.ccountants in future must include
training in AD,P., but that it has not yet been cunmsnced.

He added that a difficulty in this field is a shortage of
people to actunlly perform the training,

12).. With regard to the development of management
science Mr, Gleeson expressed the opinion that the advent of
new techniques and equipment provided a powerful tool for
management planning and control to be improved. He added
thot the improvement which management will be able to devise
in its use of improved tedmiques of planning and control will
be an evoluticnary process.

122. Mr. Dobbs expressed the opinion that, as an
executive officer should never be expected to write a computer
programme or to design a system, a top level cxccutive
orientation A.D.P. approciation course of threo wocks
duration could acquaint him with the basic facts vhich

could then be supplemented by rcadirg. In his experience,
Australie is facing up to the problem of training its
executives,

123. We were informed by Mr, Hall that it is difficult
to induce managemont to attend A.D,P. courses, Whik Mr. Dobbs
agreed vith this, he added that manufacturers would prefer not
to conduct management courses, and that generelly they do so
only because they are not being provided for clsevhere.
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124. Professor Qvenstone said that, although manufecturers Q.342
and the Commonwealth Service make extreme efforts to contact and

educate management, it is very difficult to induce people to

attend the courses; either because the courses are of too lng a

duration or are too difficuli,

125, Managemont courses have been conducted by the Exhibit
Commonvealth Public Service Board since 1960, and we were 77
informed by Mr, Gleeson that a large number of very senior

officers, including permanent heads of departments, have

attended thems, He also said that the opinion expressed by Q.1036
Mr, Hall, to the effect that IBM had experienced difficulty

some years ago in arranging for senior men to attend a three

day orientation course was still substentially true. Mr,Gleeson Q.1055
also exprossed the opinion that, while the application of A.D,P.

requires co-operation between menagement and the equipment

suppliers, and since basically management is responsible for

the contwol of its organisation, it is responsible for the

determination of its needs from the A.D.P, system. Mr, Pridmore @.1515
expressed the view that it is incumbent on anyone who is

associated with management to knowr as much as possible about

AD.P.

(vi) Suggested Method of Resolving the Staff Problem Through Bducation

126. During the inguiry we asked Professor Ovenstone to suggest
methods through education, for resolving the staff problem in the Q397

A.D.P. field. Subseguent to the Inguiry, he submitted a relevant comttee

document the substance of which ism set out in the remainder of File 1965/3
thisg Chapters
127, The problem, as seen by Professor Ovenstone, is how

to train and educate the large number of people likely to be
either associated or intimately concerned with A.D.F., in one

way or another over the next decade. Apart from the 'incidental
user', vhose nurbers are very large, but who also need
principally, education and orientation, rather than detailed
training and instruction, Professor Ovenstone estimated that

the classification and numbers of staff as shown in Table No, 6
may be required in Austmliilﬁ?ﬁbe’?weegx 1969 and 1976,

Estimted A.DJF, Staff Requirements in Australias
19691976
Clasgification Available | Required | Demand per Annum
(1966) (1969) | (from 1969)
Computing Scientists 30 200 20
Programmers, etc, 300 2,500 300
Engineers 20 200 30
Maintenance Technicians. 100 1,500 200
Computer and Data 500 6,000 1,000
Preparation Operators
Total 950 10,400, 1,550
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128, Professor Ovenstone indicated that those estimatos
may be conservative. He said that, in general, the incidenta..
user in A.D.P.,referred to above,does not seem to pose major
educational problems. He said, in regerd to this class, that
the onus still remains with the user to indicate deficiencies
in courses offered, and also to devote sufficient time and study
to his chosen course. Given the attendance rate of senior
administrative staff at evening courses conducted by the
University of Adelaide, and management courses aveilable,
Professor Ovenstone considers that the min areas requiring
casideration are those concerned with the professional class
of persommel.
() Training of Protessional Staff
129, With regard to the five classifications within the
‘professional' category, Professor Ovenstone soid that there
may be wide veriations within each as regards effectiveness in
a particular environment, in speciality and skills ond in basic
educational requirements,
130. We vere informed that the relatively few experienced
and quzlified staff in Austrolin have gained their experience
overseas, or have acquired their training as systems have been
introduced in their organisations; and also that equipment
suppliers are assisting in training staff, but that they camnot
cope with anticipated demands in either quality or quantity of
staff requirements and, further, that these methods are most
wnsatisfactory for large orgenisations such as Government
Agencies since they do not -
« Ensure that the most effective or appropriate
systems are developed and applied within the
agency for its purposes;
« Provide suitable professional standards and
qualifications for general use throughout
the Commonwealth, and
« Produce high~calibre staff in sufficient numbers
for system analysis, design and development in
Australia.
131, On the basis of these considerations, Professor
Ovenstone estimated that not more than 30 per cent of the
total Gemand for AD.F, stoff can be obtained from pcople
currently worling in this field and in the present
circumstances, even if all Universitics and technical
colleges were to commence special training of appropriate

Qe 342
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standing in 1966, sufficient nunbers of ndequately trained staff
could not be e:q:ec'ted‘ to be available before 1968/69., Therefore,
in addition to provision of long term needs as estimated in Table
No, above, special efforts would need to be mde over at least Q.378
the next three years to train to an appropriate tertiary level
partially-qualified staff at present engaged, or about to be
engeged, in A.D.P. and computing science, and provide sufficient
staff with an acceptable minimum of {tertinry A.D.P. education and
experience until long term proposals for extensive formal
training becomas effective in output.

(b) leintenance Technicians, Computer and Data Pa_paration Operators
132; Profiessor Ovenstone stated that, while spocial
tertiary education is needed for computing scientists,
programmers and engincers, it is evident that existing courses
supplemented by suitable equipment could provide adequate
training for both maintenance technicians and data preparation
operators. In the case of maintenance technicians, up to two
years of technical college training in electrical and electronic
engineering with a computer bians should be adequate as initial
troining, He stated that final training for particular equip- Committee
ment would always be provided, in any case, by the manufacturer File 1955/ 3
and that data preparation operators would normally be trained
by the equipment mnufacturer or employer, although appropriate
part-time technical college training would be a most valwable
means vhereby re-training and/or basic operator training could
be provided outside normal working hours, Most of the
content of these courses would be concerned with extension to
basic typing courses ond would not raise major problems except
that of finance for provision of data preparation equipment
and of adequate supervision end accommodation.
133 Professor Ovenstone claimed that computer operators,
senior computer operators and shift supervisors for computer and
4D,P. system operations are in quite a different sitvation as
regards training, He said that it is not generally appreciated
how important skilled computer operators and supexrvisors are to
the efficient and effective operation of an AD.P. system.
These oporators can frequently ensure that the time required to
process a given amount of data is held to a reasonable level in
spite of errors, foults and adverss circumstances occwring in
the working day. By appropriate re-batching or re-scheduling
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of datn and computer operations cach day, a good operator cen
save many hours of system operating time vhich, under normal
procedures, would otherwlse be required, He said thet, since
a gomputer can cost over $500 an howr to operate, it is
apparent thet skilled operators can have merked effects on the
running costs of A.D.P. systems. The training of these
operators was sald to be an arca that has been generally
neglected and is one in which the technical colleges can play
a vital part in the immedinte future with rapid returns in
terms of time and costs. He expressed the opinion that the
main problem is that of providing colleges with adequate
equipment, peripheral devices and insiructors, for training
purposes, both on a full time and a part time basis,

134. Professor Ovenstone stated that the following
levels of computer operator training con be rendily
distinguished:

« Periphezal equipment - Provision of skill and
cormpetence on operating equipment such as card
readers, card punchers, paper tape readers and
punchers, high-speed printers, mognetic tape
units ete,

. Consoles of smll to medium systems ~ Training
in the efficient operation of these installations
with several peripheral devices,

. Lorge tine-shoring conputors - Training in the
efficicnt console operation of these installations
with many peripheral and rcmote devices.

« Somplete um to large installations vith

several yeripheral units and malti-shift

oreration - Irajning in the supervision,
and operation of this type of installation,

135 Of the levels of training listed above ve were
informed that the first requires mainly manual skills with
practical experience and comparatively little formal training.
We were also informed that, given a range of peripheral
devices and adequate initial qunlificntions and aptitudes,
part—time training of about 4 hours a week over a period of
threce months should produce a skilled and proficient base~
grade computer operator, The other three levels of computer
operations, however, were said to require both suitable
equipment and additional intensive training in machine-
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language programming, monitor programme systems, the logio of
computer systems and in the various aspeots of programme
development., Professor Ovenstone said that part-time courses
requiring about 5 to 6 hours of study and practical work per
week for at least o year would be needed to train these people
adequately and that in the process they would require access to
reasonably sophisticated computers and programme systems.
136. Proflessor Ovenstone advocated that the following
certificate courses should be offered in technical colleges to
teach the basic skills required of data processing and
computer operators.
. Data Processing operator: Skill and accuracy in
transcribing accounting machines and punched paper
tape equipment, instruction in elementary care and

maintenance of this equipment, and use of basic Committeo
dnta preparation equipment and stationery handling File 1965/3
equipment.

« Computer Peripheral Equipment operator: Skill and
accuracy in operating computer peripheral cquipment ’
such as high-speed printers, mognetic tope wmits,
plotting wnits, cord punchers etc., small computer
congole operation; wiring and operation of major
punched card equipment such as collators, reproducers
and accounting machines.

» Computer operators: Training and skill in cmsole
operation of large computers, lmowledge of machine
language programming and compiler basis; operating
knowiledge of monitor systems, and theory and
practice of computer system cperation.

137. The first of these certificates would be concerned
mainly with dmproving typing skills and accuracy and with
extending the lmowledge of the operator. For a trained
touch~typist, the course could probably be completed in about
3 months assuming ten hours a week of theory and practice.

The second course would probably require about 3 months'
full~time training while the third vould involve about one
year of study and practical work.

138. Professor Ovenstone suggested that the computer
operator courses should be a series of certificate courses to
be given by Technical Colleges leading to a Higher Certificate
or Diploma for Senior Computer Operators and Supervisors. The
basic qualification for these courses would be the equivalent
of Intermediate, but preferably matriculation standard, with
appropriate experience and aptitude.
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(c) Progromers

139. The Conmittee was informed by Professor Ovenstone
that of all the professional staff concemmed with A.D,P., the
programmer presents the greatest problem becnuse, depending on
the system ond its applications within the environment, his
responsibilities cen range from merely transeribing some well-
defined specificntion of an A.D.P. procedurc into an njpropriante
programning lwnguage to the analysis, research, design,
development and introduction of a complete system of the most
complex kind, He informed us that the Commonwealth Sexvice
in its non-scientific areas mokes no distinction between the
basic programner and the system analyst vho analyses designs
and develops the system, The view of the service, with
which Professor Ovenstone concurs, is that, at the basc level,
a programmer spends at least 90 per cent of his time coding
for a computer and 10 per cent of his time doing system
analysis work, and that, at the higher levels of programmer
grades, the proportions become reversed and are changed until,
in the more senior grades, virtually no programming is done,
although the officer concermed should be well experienced in
the programming languages and programmes used in the system,
140. Professor Ovenstone informed us that the Common-
wealth Service definition is not shared by many equipment
suppliers and commercial firms vho , in an endeavour to overcome
shortoges of staff with appropriate qualifications and
experience, have restricted the term "programmer" to the
preparation and proving of computer programmes from flow
dingroms and specifications prepered by others d:.signated
'systems analysts', 'scientific representatives', 'data
processing representatives! ete. He expressed the opinion
that this segregation is often artificial and only a matter
of degree, and is further confused by the need for so-called
'systems programmers' who are required to design, develop,
maintain and improve the many compilers, programme systems,
programming languages and similar softvare used in 4.D.P.
systems. He also said that this somevhnt artificial
difference exists in practice and that any educational
system proposed must attempt to toke accomt of both views,
141. A University degree, or its equivalent, with
specinlised mathematical or other relevant experience vias
s03d o be an essential qualification for programmr positions
in 'seientific! applications and in mony other medium to large
systems. However, Professor Ovenstone stated that for +the
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majority of commercial applications, qualitications of this
levol are not necessary, although certainly some extended form
of tertiary cdueation is, He again emphasised the fact that
there are many partially trained programners currently employcd
in Australian £.D.P. systems and that their neecds must 2lso be
taken into account when an A.D.P. educationul system is being
estublished, He added thot, during the next five to ten yeors,
vhen major expansions in A.D.P, applications are likely to
ocour in Australin, people vho have the following educational
training are likely to become available for troining in this
field:
« A University degree with a mithematics major and
perhaps soms computer experience;
« A University dogree, or its equivalent, vith no
computer experience;
. Little or no tertiary education and some relevant
experience and/or qualifications; omd
« Little or no relevant tertiary education but

special exrerience and background essential to Committes File
the development of a particular system, 1965/3
142. Professor Ovenstone said that this variation in

experience oreates problems in the provision of stoff with an
acceptable minimm of training and experience, especially since
the largest nunbers of people available will be those without
tertiary qualifications.

Outline of Proposed Solutions forProvigion of Fgtimatad Programmer Requirements
143. Professor Ovenstone suggested that courses for

programmers moy be sumnarised as those providing for either,

. Pass degree University graduates undertaking
post~graduate diploma courses for one-yoar
full-time or two year'a part-time at o University
or other recognised place of research; or

s Technical College students undertaking one of
four Higher Certificate Courses, any three of
which can lead to a Diplomn or Technological
Degree, over a period of three years study
full-time, but any one of which could be taken
subject o approprinte pre-requisites for the

various courses.
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144. Ho expressed the opinion that in the oritical
period ahead when both training facilities and lecturers
will be in extremely short supply, it is wndéesirable to
begin training people who have neither the aptitude nox
capabilities for progremming. He suggested, therefore, that
all potential programmer trainees be tested for apbitude
prior 1o being ted for progrsmming courses for at
least the next five years.

(e) Training for University Graduates

1450 We were informed by Professor Ovenstone thatb,
of the categories of people available for programmer
training in the immediate fubture, that of grawates
provides the least problem.

1460 Professor Ovenstone sald that post-graduate

courses derived from a general course can be readily

instituted at the main wmiversities equipped with computing

facilities. He said that adequate experienced lecturing for - Committes
such courses is already available, or can be obtained in File 1965/ 3
about the next twelve months, to meet the expected training

requirements for the next two or three years, and that

some of the graduates. of these courses would be available to

build up the numbers of Llecturing staff needed for future

training. He felt that, depending on the background experience

of the graduates, these post-graduate courses would last from

one to two years, and should be completed by a written

examination and thesis, and that a Diploma of Computing Science

ghould be ded on the ful completion of such a courase.

(£f) Draining for Computing Soientiste and Engineers

1470 Professor Ovenstone considered that, for
computing scientista, the basic level of fraining required
is a University degree,wually a higher degres or appropriate
research experience with a good foundation in mathematics,
statistics, numerical analysis, computer programming,
programming theory, theoxry of systems, operations

analysis, automatic control, theory of automata, information
theory and similar topicse Heo indicated that the

dimoiplines covered in this work encompass &

vide range not dealt with adequately by other
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disoiplines end had led to the estabIishment of special
academic departments in computing soience in at least three
Australisn Unlversities with suitable A.D.P. and compubing
faoilities. He nlso stated that post-graduate education to
cover the research needed for the increasingly complex
automatio system planned for introduction over the next few
yeors has commenced at the min Univergities equipped with
computing facilities. ’

148. Professor Ovenstone informed us that suitably
trained engineering staff are also xequired to design and
develop instruments, data processing equipment, new components,
and new complexes of ins‘brmnenta.t;\.on for the advanced systems
being planned for industrinl scientific and Government
applications. e were informed that these involve training
engineers to degree standard with relatively minor modifica-
tiona to exdsting curricula in final years, and that this is
already being undertaken in most Universities., He oxpressed
{the opinion that the type of training needed for corputing
sgientists and engineers can be clearly specified, and that,
while there is still a seriou. shortage of such people, the
provision of adequate finance and computing facilities to
Universities could ensure that this educational problem would
be solved by suitable post-gradvate courses to attenpt to meet
short-term noeds, and by appropriate undergraduate courses tr.;
meet most of the long-term needs., He suggested that,subject
to suitable pre~roquisites, courses designed for AD.P.
engineers and for the degree in Computing Science, might be
attended by advenced wndergraduates and grodvates in other
Departments vho wish to specialise in aspects of A.D.P., and
Computing Science.

Proposals for an Institute of Computing Science

149. Professor Ovenstone expressed the opinion that, as
a natural consequence of a large number of people being engaged
in A.D,P. and Computing Science, an independent professional
sooiety, simllar to that of the Institute of Zngineers, would
evenﬁua]_'ly be set up to disseminate technical information
‘between members, define end maintain professional stendards,
prescribe a code of ethics, and inform the commmity of the
pofe.n‘ci;:l and applications of A.D.F. and Computing Soience.
He indicated that with problems arising in the provision of
adequate treining standsrds end in the resolution of possible
conflicts between different training schemes, the need for
such an institute is urgent and that, because of its
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essentinlly independent character, the institute shouwld
comprise representatives from the main organisations involved
in A.D,P., including Universities, technical colleges,
Commonweslth and State Governments, branches of commerce and
industry, computer manufacturers and suppliers, ond
consultants.

150. He suggested that such an institute should
mrescribte grades of membership determined by qualifications
to mointain its professional stondards and that an important
feature of tilese qualifications and grades would be that
they could also form a set of professional standards that
could be used by employers of A.D.P. staff, He said that
this procedure would overcome many current classification
problems and ensure recognition of the ingtitute.

151. Professor Ovenstone expressed the opinion that,
as a result of the establishment of professional standards,

many of the problems met in providing effective and experienced

staff could be quickly overcome and that, s a consequence,
the formation of such an Institute or Society of Computing
Sciences should be sponsored both by individuals experienced
in the computing sciences and by ocrganisations involved in
AD.P. He expressed the opinion that, given suitable
support and sponsorship, the newly formed Australian Computing
Society could effectively perform the functions of this
proposed Institute.

(b)Ihe Rols of Universities, Technical Colleges and Technological
Institutes

152. Ls a background to this attempt at assessing the
rcle of the various tertiary educational ingtitutions in
solving the treining problems associated with A.D.P, in
Australia and without commenting on the forms of education
involved, Professor Ovenstone submitted the following
relevant statistics for 1963/64, In that year, teaching
and research staff numbered some 1,500, students about
70,000, and gradvates, with a minimm entrance qualification
of matriculation, about 6,000, In the same perdod, it has
been estimated that there were over 15,000 teaching staff

in technical colleges and technological institules and some
270,000 :itudents, whose minimal entrance qual:lficatim'as were
intentionally, and rightly, in the opinion of Professor
Ovenstone, directed at providing opportunities for tertiary
and adult education to a much wider range of people.
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153, In terms of the subject matter involwved, it has
already been stated that AD.P. operators, computer oporators,
and maintenance technicisns are bosically skilled trados and
sub~professional occupations while those of computing
scientists and A.D.P. Engineors are, as their designations
imply, research and professional oocupntions, TFrofessor
Ovenstone stated that because of this, these two groups
naturally prescribe the roles that the various tertinry
educational institutions should. undertake (viz.) the technical
colleges and toclmological institutions should have the
responaibility for AD.P, and computer operations and for
muintenance technicians, vhile the Universities should have
the resporsibility for the compubing Scientists and the
AJDP. Enginecrs.,
154. He indicated, hoviever, that the many and vorious
types and grades of programmers do not permit this simple
classification to be mado, the nain reasons for this being
the differing requirements of industry, computer suppliers,
and research in computing science. For these reasons,
Professor Ovenstone suggeated his proposed methods for
training progrommers. He stoted that, for the large mnjority
of routine applications, an intensive course in programming
at a technical college or technological institute, with
similar courses in system snalyses and design, would be
sufficient and adequate, while suitable post-graduate
courses at Universities could provide a short-term solution
to the more saientific needs pending degree courses
producing sufficient numbers of professional people.
155 Professor Ovenstone summrised the thrae functions
at the Universities in both the short term and the long-term
as follows:
(1) Tertiary education for all forms of computing
science, and A.D,P, system research, design
and development;
(41) Computing end A.D,P, facilities for University
teaching and research generally; and
(331) Informative training and orientation for
students of other diseciplines that may be
affected by 4.D.P. so that the places of '
these techniques mey be later umderstood
and used effectively.
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1564 Professor Ovenstone stated that, in the long term,
the speoial noeds of the first group referred to above demand
a particular course of study, particularly in its later phases,
and should lead to at least a Bachelor's dsgree In Computing
Science over a poriod of three years, He informed us thata

shortexr period would not provide sufficient ‘time to cover the

necessary ficlds and weuld not zive the reqguired experience o
either computing scientists or engineers. Ile advocoted that
honours and other higher degrees should also be provided as
outlined above, For the short term he suggested that post-
gradvate courses in Computing Science are'an inmediate need.
157, Viith regard to the provision and the mode of
operation of A.D.P, equipment and facilities within a uni-
versity Department, Professor Ovenstone said that the quality
of teaching and the standard of gradustes to be produced must
be the first concern when acquiring and using equipment, He
seid that so far there has been an wunfortunate desire to make
University Computer Laboratories pay their ovn way, and that
this has forced them to undertake extraneous tasks and
frequently provide 'closed shop' programming services to gain Committee
adequate revenue, He added that the need to eamn revenue Pile 1965/ 3
has been a major factor tending to inhibit the breadth of
teaching and has placed wndue emphasis upon the highest
attainable efficiency in the use of cquipment. He expressed
the view that, to cbtain the best result from teaching,
equipment used by a Department of Computing Science should be
operated principally on an 'open shop' basis and should

not be required to gather revenue as o primary objective, He
said that this would allow adequatc rmchine time for teaching
practical computing and data processing.

158. We were informed by Professor Ovenstone that Q.378
Technical Colleges should be required to provide training for
people who do not have suitable academic gqunlifications for
University training, but whose training and experience should
tend tovards that provided by the Universities. He informed
us that some Technical Colleges have already appreciated

the need for provision of courses in A.D.P. and a‘ socinted
subjects, and are giving courses in system analyses,
commercial data processing, nimerical analyses, annlogue

and digital computer logic and cirewitry, often rd.th_out
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direct access to computing equipment, using demonstrations on
equipments owned by consultants and service bureaux, He stated
that by introducing new courses and expunding current courses,
and by providing the main technical colleges with A.D.P.
equipment and adequately trained staff in Departments similar
to those proposed for the Universities, Technical Colleges
would be able to train programmers, maintenance technicimns
end operator staff ab initio, and to complete the A.D.P.
training of the partially-trained programmers currently
available.

(1) 2ae Role of Secondary Penchers' Gollemes
150, rofessor Ovenstonc indicnted that the effects of
£.D.R. shrcughout sécietj must eventunlly affect soms aspscts
of teaching al secondary levels, He said that, at least in
the later secondary years, some orientation toward the uses of
A.D.P. must be provided, Thin, he claimed, must rily

involve teachers and therefore the activitics of Teachers'
Colleges. He emphasised the need in the near future for the
provision of suitable courses for secondary teacher students,
as well as for practising secondary Teachers and suggested '
that courses for the student Toacher could be provided through Committee
the University Compubing Science Departments while those for File 1965/3
prectising secondary Tenchers could be .ccpcﬂ with by means of
summer schools arranged in the Universities,

(j)The Role of Recognised &.DePs Resesrch Centres
160. Ve were inforred by Professor Ovenstone that,as it
is extremely unlikely thet adequate teaching facilities can be
set up in either universities oxr technical colleges in the
imiediate Puture without affecting ewrrent 4,D.P. developrent,
special action will be needed to provide sore training
feeilities of adgquate standard in the areas where major
applications are alrendy planmed, In this regard he said
that some establishments in orgenisations such as the Common-
viealth Service have already commenced training and resesrch
in AD.P. and that, of these, those of adequate standord
should be affiliated with an appropriste technieanl college
as a 'recognised plece' of AJD.P, training and resenrch
wtil suitable {eaching facilities can be prov.ided.
i6l. He 4lso scid that, even after the proposed
Departmenta of compubing science have been set up in
universitics and technical colleges, it would be extremely
desirable to retain such an affiliation, particularly at the
post-gradunte level, as this could ensure access to AD.P.
facilibies other than those vhich may be available ot the
tertiary educationzl estoblishrent and would provide an
admixture of pure and applied research and development

desirable in any discipline.
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(k) The Role of the Proposed Institute of Compubing Science
162 Professor Ovenstone informed us that the proposed

institute of Computing Science would be most importent in
agsisting all places of A.D.P. tertiaxry education to meet
demands for trained staff and that once such an institute
was recognised it could provide advice on and standards for
all ADP. and computing science imtters, He said that, in
particular, it could determine professional standnrds for
organisations and levels of effective training, co-ordinate
training courses, specify acceptable curricula for courses
and disseminate informntion relating to advances mde in
research techniques and development. He added that the
formntion of an independent institute was of mjor importance
and that, in view of the urgency of providing effective
AD.P. training, it should be sponsored by all practical means,

(1) Estimated Expenditure Ruuiredfor A.D.P. Facilities for Use
in Bducation

163. Professor Ovenstone said that cstimates made for
expenditure required to provide the facilities for the
proposals mentioned obove are compliuvated by many factors, Committee
some of vhich are:~ File 1965/3
+ thether equipment is to be purchases or hired;
» The variation in 'educational' discounts and
restrictions placed on the user by the
manufacturer;
+ The variation in facilities alrendy available
or on order;
« The need to provide complete sets of peripheral
equipment;.
+» The availability of suitable accommodation for
equipment and the degree of modification and
air conditioning equipment required; and
. The need to provide permepent staff.
164. On the basis of existing equipment, and the
assumption that new equipment will be purchased rather than
hired, Professor Ovenstone estimated that some §8 million
would be needed for A.D.P. equipment for use in education
over the next five yenrs, He estimted that, over the
same period, the capital cost of constructing or modifying
buildings for proposed computing science Departments
including special power wnits would be within the range
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£1 miliion to #2 million whilst ruming costs, inoluding
salaries for existing and proposed facilities would emount to
about $3 million, Over a five year period, therefare, the Q379
astimated total ocosts would be soms $10 to $12 million, of whioh
about $6 million would be required within the next three years,
165. Professox Ovenstone soid that the mgnitude of the
demand for trained AD.P. staff over the next few years is the
most significant factor in the problem of providing adequate
tertiary education and it my appear that the estimtes made
are somewhat inflated. In this regard, however, he said that
the requirements had been assessed conservatively from the best
available information and also that they may prove to have

‘boen undercstimted and emphasised that A.DJP. development

and application have been constantly underestimated in all Committee
countries, File 1965/3
166. He claimed that the provision of adsquate nunbers

of trained staff for A.D.P, system developments in the next few

yeors demands urgent action by all schools of tertiary

education and that, in particular, a training scheme to meet

the needs of the near future is required immediately. He

8lso expressed the view that this type of training should

supplement a more formal training scheme at wniversities and

technical colleges which cannot produce sufficlent numbers of

trained A.D.P. staff before 1968/69, He said that this

short~term scheme would also ensure that the necessaxy numbers

of experienced leoturers could be provided for the more formal

tertiary education involved in the long-term training schemes, He stated
that the courses which he had outlined as a means of solving this urgent
problem are both practical and necessary and that they should be
implemented as soon as possible.
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CHAPTER 4 — CRYTERIA BY WHICH COMPUTER THSPALLATIONS
MAY BE JUSTIFIED AND THEIR BFFTICIENT USAGE MEASURED

167, It has been olaimad(i)that Automatic Data
Processing mey be used in any situation where informstion is
colleoted and processed for further uss or for decisions to he
made to implement actions. The oharaoteristics of A.D.P. in
ocomnercial use are speed, precision, accuracy, information
storage capacity, ability to make deoisions when data is
mrogrammed, and almost unlimited ability to porform routine
administrative and clerical tasks. i

168, It has also been olaimad(iii)that installation
of & computer is justified where thore is a dircot economic
advantage, or mors precisely, when the investment in both
investigation and equipment is more than offget by the monetary

or qualitative values that managoment places on tho benefioial
results of the new system. The oapital and opersting costs of

an heD.Ps system and its impact on personnel are such that a
substantial outlay is sai&l%:é) be Justified on preliminaxy studies,
gonerally reforred to as exploratory and feasibility studiecs.

169« An oxploratory study is underteken to ascertain,
et rolatively little ocost, whether the benefits likely to be
derived from the introduction of A.DeP. are sufficiently

evidont to warrant the launching of a costly feasibility

study, end whether the cost and inconvonience of introducing

an A.D.P. system is justifieds Tt should also be used to

define the areas within which the systom is to be apriieddiv)

170. A foasibility study is undertaken, among other
things, ’co investigate the existing systems; procedures and
reports, o determine records and information required for
offioient operation, and to design A.D«P. prosedures for the
naintenance of records and for the production of information
required.iv The sclection of competent personnel to undertake
a foasibility study is belioved to be vital to its success.

(i) Pilz, W.X. Autometic Data Procossing in Genexal Administrations
The Lossons of Overseas Experience in Public Administration
March, 1963. P.60. " .

(41) Jmoobs S.B.; Allen P. and Thatcher M. 3 E.D.P. in Goverrmert
Dapar ts and Inst talities — Phe Task of the Auditor
in Tho A.S.A._Bulletin, Docember, 1964, Pi8.

Eiii) Pilz W.K. op.oits P.56 .

1v) The A.S.hs Bulletin, opeoit. P9
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The feasibility study should be wndertaken by a small group
of people who possess knowledge of the management needs

of the organisation concerned, an wnderstanding of the
capabilities and limitations of computers and other equipment,
and with experience in management system eanalysis and
desigu(i) An auditor should be associated with the
feasibility study and should commence this assoclation not
later than the stage at which the design of A.D.P. procedures
is being considered. The role of the auditor normally is

1o advise on audit procedures and controls, for example,
statutory requirements. The auditor, becoming familiar with
the proposed procedures, should then be able to undertake
his responsibilities in the audit of records processed

by A.p.p.(2E

171 With regard to the importance of feasibility
studies, it bas been stated that the first and most

important step in the introduction of A.D.P. is the
feasibility study, and that the ocapital investment and
operating expenses, together with its impact on personnel,

are so great that the cost of the study is justified. It

has also been suggested that the best potential uses for a
computer are not likely to be programmes alrsady highly
mechanised. For example, it would be very difficult to
recover the cost of a compuber installation and pay for ite
maintenance from the marginal savings, if any, that could dbe
made from efficiently established hanical pr ing method
The economic justification of A.D.B. is move 1likely to be found
fthrough new and broader approaches to data processing involving
more highly integrated operations and the more efficiemt

production of more accurate information for decision mak:ingo(ui)

172, The NcKinsey Su.rvey(iv) supplied by Mr. Dobba, Qe1047, 2048
) s s and Committee

and supported by Mr. Gleeson, indicates that this is the File 1965/3

most searching e:gaminafion of computer usage which has yet
been undertaken and that the conclusions bassd

&i) Pilg, VKo 0po cite Fo57

11) AsS.A. Bulletin, ope ciba, P.10

(i1i) U.S. - Congress - House of Representativesg - Committee on
Pogt Office and Civil Service — Subcommittes on Censue
and Goverment Statistios. Report on the use of electronio
data processing equirpment in the Federal Goverrment.
Washington, Govte Print. 0fficey 1960e Pe5-b

(iv) Getting the Most Out of Your Computer. op cite
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on the suxvey are of partioulsr significance sinoe the compenies
inoluded therein had all had exbensive experience in computer
usages It was claimed that the conclusions of the survey
provide a measure of the wide range of benefits, including
tangible roturns that have been achieved by computer usage,

and also that factors determining results of installations have
been isolated.

173. The suxvey, conclusions of wich were published recenmtly,

examined twenty-seven companies, nine of which emerged as being of
"above average" efficiency and eighteen of "average" effioienoys

174. Regarding the breadth of application of A.D.P.
it was found, almost without exception, thet the above-average
companies had made extensive use of computer installations.
Applications undertaken by these companies included their
mejor functions and not only in the field of accounting and
routine prooesses. The systems of the "avsrage" companies
were fourd to be confined mainly to routine record keeping
aotivities. While the application to A.D.JP,
prooesses of routine offico functions had reduced company
costs significantly, the full potential of the computer is
affectod only when its applications cover major and key problems
of the organisation concerned.

175. As a measure of tangible results following
computer installations, the survey found that of current
expenditure on AJD.P., 35 por cent was for systems support
and programning; and 65 por cent for equipment and salaries
of computor persomel, while for each $US 1 of ourrent
expenditure the sbove avorage companies annual return

is §US 1;30, of which some 69.2 per cent was. abtributable to
reduced administrative costs and about 30;8 por cent to more
recent gz’iins in operating efficicnoy. The

above average companies had already recovered installation
costs and were contributing to profits an amount in oxcess
of the cost of developing new applications. The defarmination
of expenditure and retums from "average" companies was found
to be difficult as few independent analyses of the

costs of computer-systems and resultant savings had

been undertaken., Some of the companies in this group

Comnittee
File 1965/3
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were unavurse of the valuo of their current expenditure on
A.D.P. and none had recovered installation costs or were
operating their computers at a profit. Moreover, most of
them did not Imow at whal stage installation costs would
be recouped.

1760 The intangible benefits arising from computer
installations had not been realised to a sipgnificant degree
by "average" companiese However, such benefits had been
achieved by the 'above aberage" companies in that by
taking advantage of the lov incremental cost of additional
processing of data already being processed by the computer,
information which had proviously not been economic to
obtain was now available. Infangible benefits,therefore,
bad generally accempanied reduced administrative and
operating costs of ingtallations in Yabove average” companies.

177 The survey isolated criteria or "bench marks!
by which an appraisal of A.D.P. results could be made. The
first of these is the cost of A.D.Po in relation to cost of
ingtallation and opera%itn. It was found that installations
which had not rocovered their installation costs within
four years wers not operating economically. It was
egtimated that companies with less than four years A.D.P.
experience should be able to determine the stage at which
their installation and operational costs would be recovered.

178, It was suppected that where it is no longer
possible to detemine savings made by A.D.P. installations,
the amount being spent on them should be czlculated.

It was sugeested that if expenditure is found to be at

a low level, the applications may not have been broad
enough while an increase in expenditure, where costs are
not being recovered, should be based, as in the "above
average" companies, on significant accomplishments in
applications and efficiency.

L79. The presence of intangible benefits was
also considered to be a criteria ror evaluating resultse
While these benefits may be difficult to measure it

weg considered that their existence can be determined.

Cormittee
File 1965/°
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It was pointod out,howover, thot a sareful ascossmont should

bo mado to determine whether an inoroase in infomation obtained
as a wesult of tho usc of an A.D.P. systom was not boing
mistakon for better quality informatione

180, The third oriteria - suggested was tho size

of the ares to which A.D.P. is boing oppliede It wes found that
major gains wore not being made if applications vere

rostricted to one or two funotions of organisations,

or if they were confined to routine record keeping funotions.

181. In addition to isolating differonces in

rosults , tho survey sought to identify the underlying causes

for avorage or above avorage results from compubt-r installations.

As noted in Chapter 3 above of this Roport; it was found that

the major determinant of offective utilization of computer

installations is not technical, but managerial and organisational.

Less than satisfactory rosults in tho companies survoyod

oould not; in any instance, be traced to equipment failurae.

It was found that all companies had mastered most of the Comuittes
technical demands of their computer systoms and, anclysos File 1965/3
of othor factors such as sizo of ocompany and typo of industry
indicated that these factors meay influonce but wero not
detorminants of the lovel of accomplishment, A comparison

of the pattorns of menagoment and orgonisation as betweon

the "above averago" and “everage! companies revealed signifiocant
differences between the two groups of companies. Bocauso theso
differences wore 8o pervasive, and bocause of their obvious
rolation to the resulta obteinod by companies; it was concluded
from the survey that pattems of management and organisation
were the main dotorminants of A.D.P. succoss in tho group of
companies studied.

182, Differences in management and organisation of
+he A.:D:P. installations as between the two groups of companies
appeared to originate from the concept of the computor held

by menagement. In the "“average" companies

managements viewed their instellations oithor as technologically
advanced accounting machines to bo used for tho speody
porformance of treditional functions,(and hopefully, at

lower ccet), or as mysterious devices to boe mastered by
technicians and technically trained subordinates to whom
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all rosponsibility for thoir successful oporation had bean
delegated. Managoment in the *above average" companies viewed
their installations in a difforent mammer. Tho computer was
rogarded as being 2 major oconomic resource within organisations
and wes subjeot to the game management processos as other
rosourcese

183. The concoptual differenco of A.D.P. usage as
between the two groups of companies was ovident in all impoxtant
aspocts of the installation and organisation of an insballation.
It vwas domonstrated in the quality of loadership provided

by managements; 1t was Yoflootaed in their planning and control
of A«D.P. operations, it was demonstrated in the role played

by managements in thoir installations and was also roflected

in the quality of the staff of installations.

184. From tho data provided by tho survey, it was
ooncluded that the success of an A.D.P. installation is more
heavily deopendent on oxeoutivoe lesdership than on any other
faotor. No company aochieved above-average

results without the active participation of top management and that
Yhero exeoutive management had offectively ebdicated its
responsibilitios, the rosults wero seldom outstanding.

- 185. The difference in executive leadership in
relation to A.D.P. was found to bo mapifost in many ways. In
the Ygbove average" compznios it was found that the most senior
oomputer exeoutives, that is, executivoes whose functions include
responsibilities other than for the 4.D.P. sysiems, are likely
to bo one level bolow their chief cxooutive officers, while in
the "average" senior computer cxecutives were more likely to be
two, three or even more lovels below théir Chief Executives, and
also that senior exeoutives devote for less time to the
managemént of their A.D.P. systems than do their counterparts
in the "above avorage" group of companics. The survey
conclusions notod the difference in tho 'atmosphere' surrounding
A.D.P. managoment as between tho two groups. In
the "'average" companies the interest of management
in their A.D.P. systems was likoly to bo superficial and
sporadic with the result that some A.D.P. managers folt that
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their efforts hod beon hindered rather than assisted by the
interost shorm by thoir exeoutives managemont. In the

"above average" companios, by contrest, oxeoutive managemont
bad olesrly dofinod objoctives for tholr installations, ocentred
on the major problems of their orgenisations. It was also
found in tho "above average" group of companiscs that exeoutive
managomont hod enswred the availability of adequate resouxces
to complete the AD.P. project and that human and organisational
obstacles to effioient A.D.P. operation hed been overcome. As
woll, within the latter group, ‘the executive

management had ohallengod the plans of their AJD.P. groups,

and had insisted on significant tangible benefits from ite
investment in A.D.P. oguipment. '

180, With regard to management controls,

oxacutive monagement in the "above avernge" group of
companics had onsured that cach A.D.P. application had boen
approved only aftor a careful foasibility study had been
undertaken, which had reslistically moasured estimatod financial
costs ani risks of the proposals ogainst expocted oxponditure
on tho proposed installation. It yns also found that, in the
most succcsgful installations, prior to tho A.D,P. installation,
detailed plans of the projoct had been dram up including
estimatod staff roquirements and the formation of interim goals
over the poriod of the project. During tho courso of the
projoct, progross rerorts worc made which compared interim
costs and achiovoments agasinst those planned. lianagers of
succosaful installations elso requested and roviewod economic
analyses of completed projects to ensure the achievoment of
anticipated results.

187, In the most successful of tho companios
examined executive manzgement had accevbed = large

share of respensibility for tho efficient utilisation of its

A.D.P, installation in contrast to the position in tho less

succossful instellations whers important

decisions rslating to computer systoms decisions were taken

by the technical staff,

Committee
File 1965/3
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188, The attitude of executive management was found
to be reflected in the celibre of the oomputer systems
management and statfe It was stated that, in the most

ful ies, systems rs’ backgrounds included

extensive systems experience supplemented in some cases by
operating experience. Systems personnel in the typical
"above average" companies Were more experienced and trained
than their counterparte in the “average" companies since the
background experience of those managing the compuber systems
on the latter group of companies had been confined almost
entirely to accounting procedures.

189. It was also revealed that technical staff had

been allowed to influence decision making in the choice of

A.D.P. equipment in the most successful companies, but this

was not true of the less successful users. This, together with

less effective leadership from management, was said to suggest

that the "average" group of companies hau less overall control Committee
of the A.D.P. installation and ids operation thon was File 1965/3
the oase in the "above average" companies.

190. The survey concluded that, unless management

wes willing %o provide the necessary leadership, in the

organisation, management and staftfing of its installation

the A.D.P. systems would continue to operate at a loss and

prove to be frustrating to personnel. However, vhere

management is effective, A.D.P. applications should cover

broad scale aspects of an orgenisation's activities as well

as providing significant intangible benerits and a substantial

reduction in operating costs.

191, Ag indicated lire Gleeson also provided the Committee  Qu1047-
with a summary of the findings of the licKinsey report and, in 1048
particular, referred to the background experience of the

computer systems monagers He indicated that extensive systems

experience has been a determining faotor in the succeas

achieved by Commonwealth installationse

192, Vith regard to evaluation of the financial cosi Q0105
of operating an individual computer installation, Mr. Gleeson 32
indicated that criteria are available and suggested the following:

Hardware efficiency, time involvelin unscheduled stoppages of

equipment, objectives and time schedules of an application as compared with
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actunl achicvement, and necessity of corrective procedures to
a planned application,

193. Mr. Veel indicated that it is extremely difficult to
measwre the profitability of a computer installation and that
normally a great financial saving would not be expected.

He soid that in a vourable situation, a break even' point

with existing costs myy be achieved in about eighteen

monthe from the d:te of installulion assuming that the

costs of . .P. methods do not cxceed those of the previous
manual methods. e said that alter a 'break even' point

has been reached, costs of computation should decline if the
volume of processing increases, He sugpested that an estimte
of AD.F. costs my be made, for example, some four years
af'ter a computer has been installed, by comparing current
costs with the cost of previous menual methods of data
processing.,

19%. During the inquiry we sought from vitne ses, clarification
of the operative capacity of equipment and endeavoured to
obtain a standard of normal usage against which the used
capacity of departmentsl installotions could be assessed.

195. In this regard, Professor Ovenstone informed us that
capacity could depend on the nature and extent of the
peripheral equipment involved. He soid thot a computer has
a wide range of capabilities in any one direction including
printing capacity, tape capacity, and ealculating capacity
and these need not be used simulisneously. He added that
installed capacity would be determined by requirements, as
assessed during the reusibility study vhich is conducted prior
to its dnstsllution. He expresred the view, however, that
unless a completely detriled investigstion nf the
requirements of sn orpunisation has been done prior to
installation equipment should not be used in excess of 30 to
40 1ex cent of instzlled cupacity.

196. Tr. Dnnce informed us th.{ a machine is being operated
at capacity if it is in use for 22 hours per day, since tvo
hours per day are required for unavoidable routine maintenance
procedures, He claimed, however, that if saturation of
equipment is to be avoided, it should not be used in excers
of 12 hourc per doy as this allows a desired degree of
flexibility to accomodate additinel work on the eomputer.

He indicrted that satur.iion i LA

factor in the introduction of new equipment and that while

Q.653
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additional equipment may be added to the original computer
to enable it to process more complex problems and additional
work, the value of this procedure would be limited by the
cepacity of the central processor portion of the computer.

197. Mr, Gleeson indicated that the two extremes of

usage of AJD.P. equipment would occur immediately after Q.996
installation, and again vhen saturation point has been reached,

He said that usage of the equipment will increase while

applications are being implemented and with the development of

new applications until saturation point is approached.

He indicated that at the stage of saturation, equipment would

‘be in use for three shifts daily, seven days a week, allowing

no flexibility to accomodate peak loads of work or

additional applications, Vith regard to capacity being Q.1088
uged in Commonwealth insgtallations, he stated that the
Bureau of Census and Statistics installations are 'in some Q.996

instances being used on a three shift basis vhile those
installed by C.S.I.R,0. axe being used on a two shift

besis. He expressed the view that two shift operations Q.1013
on the basis of a five day week would be normal usage for g’i‘gég’

AD.P. equipment.
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CHAPTER = _AD.P. TV TH. COMALEALTH SERVICE

(1) Applications in General
198 Professor Mueonstone informed us that vhile general

purpose digital computers were first developed in sustralia
about 1951, at the C.8.I..4.0., for scientific applications,
one of the most ambitious :nd successful ..D.F. systems
first developed in this country wos at the Weapons Research
Establishment, Salisbury, during the poried 1953-1956 for
scientific and technical purposes. He expressed the opinion
that at one stoge this system vas superior to anything in the
Western world and that it provided much of tlhe exp.rtise and
bagic data necessary for large AD.P. development by
Australisns. Apart from thuse installations we were informed
by Mr. Gleeson that positive action for a.D.P, development
on a broed iront in the Commonwealth Scrvice cormenced in
mid 1958. He said that following consulintions between the
Public Scrvice Board and the Department of Defence,
arrangements were made in 1958 to study the field of usc

for AD.P. within the Defence group of Departments and also
that, at that time, cortain other organisations such as the
Postmaster-General's Department, the Treasury and the Bureau
of Census and Statistiocs were watching developments overseas
and giving consideration to the installation of computers.

199, It was stated in the Report of the Auditor-General

for the financial year 1963-196k that planning for

commercial operation of A.D.P. in Commonviealth departments

is the responsibility of the indiviiunl departments concerned,

Exhibit no.
85/k

Exhibit no,
85/9

but overall co-ordination is .chieved through an Inter-departmental

Committee on Automatic Data Processing, approval for the
establishment of vhich was given by the Prime Minister in
1960. The Committec, which comprises reprosentatives of the
Public Service Board (Chairman), Departments of the Treasury,
Defence and Postmaster-General, tith representatives of other
departments to be co-opted as reguired, was established in
1960 and in the same year a Policy Committee comprising
representatives of the Prime Minister's Department (Chainmn),
Treasury, Public Service Board and the Universities
Commdssion vms establishcd to co-ordinate plans for the
development of electronic computing facilities for scientific
and tochnical purposes us betvien Aus!ralian Universities ond
Commcnvealth Departuents, Authorities and Instrumentalities,
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200, Ve were told that arrangements vere mude for all
Departmnts to submit to the Public Service Board, for
consideration by the Interdepartmental Committee on A.D.P.,
their proposals for acquisition of A.D.P. equipment, except
for proposals concermed with the processing of sccret
information within the Defence Group of departienta.

201, Mr, Glecson stated that because of the significance
of C.S.1.R.0.'s computer installations for use as Service
Bureaux by departments outside the Defence group for
computation work of a scientific and technical nature,

arrangements verc also made for proposals for the cstablishmant

of computing facilities by C,.S.I.R.G. to be submitted to the
Public Service Board, for consideration by the Interdepart-
mental Committec on A.D.P. lic also said that the Atomic
Energy Co.mission has been brought into consultation
regarding, the relationship between its rescarch computing
facilities and those of the C.S8.I.R.C, He added that since
the establishment of tF Inturdepartmental Committec,
comprchensive ADCP. studics h.ve been undertaken by certain
departments and by the two authoritics mentioned above,

At the timo of our inquiry, proposals for the acquisition of
AD.P. equipment have been submitted to the Board by tho
following organisations:

Army *

hLtomic Encrgy Commission *

Civil Aviution

C.8.1, .0. ¥

Housing - ".ar Scrvice Homes Division

Intorior - Survey Branch *
Burcau of Metcorology

Postmaster-Generalts *
Repatriation

Social Sorvices

Supply *

Treasury ~ Burcau of Census and Statistics *
Commonvealth Actuary *

Exhibit no.
85/9

Exhibit no.
85/9

¥ Computing cquipment installcd,
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202, Professor Ovenstone stated that the most significent
systems installed in the Commonwealth Sexvice since 1958
were made by the Department of Defence, which is linked by
data lines to various defence establishments in Australia

and overseas; The Postmaster-General's Depariment, the
Bureau of Census and Statistics, C.S8.L,R,0. and recently,
QANTAS, Ve were told that the first three of these
organisations have sought to develop 'integrated' systems
which, by using centralised commmications and data 'files?
or mgnetic tape and large central computers, would deal with
most of their routine activities and also cope with 'ad hoc'
applications and other special data processing problems,
Subsidiary computers, or satellites, are being used in some of
these systems to perform preliminary editing and conver sion of
data prior to its despatch to the central computer. The
G.5.I.R.0. installation is providing a network of compatible
computing facilities for scientific work throughout the
Commonwealth, again using satellite computers in the main
capital cities for preliminary work and a large computer in

. Canberra for major computing,

203, The Postmaster-General's Department has made extensive

use of computers since they first became available in Australia,
and has recently acquired its own computers for departmental use,

vhich includes analyses of reports of plant faults and maintensnce

work, analyses of traffic to facilitate planning, account
processing, network similations, allocation of orders and
facilities, analysis of contracts and computations associated
with research development and design. Developments in the
Postmaster-General's Department are being directed towards a
nation~wide management information system based on an integral
network of computers and telecommmications. links, dealing
with the processing problems of the Department on a total
basis. The Departrent has a monopoly of data transmission
lines within the Commonwealth.

204, In his report to the Parliament for the financial

year 1965-66 the Minister for Civil Aviation, The, Hon, R.W.C,
Swertz, stated that a specification has been prepared for

an integrated data processing system within the Depa'rbment

of Civil Aviation and also for an automatic message switching

Exhibit
Committee

File
1965/3

Committee
File
1965/3
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system. He said that an approach will be mado shortly to the
Intordepartmontal Committee on A.D.P. for approval to call
tendurs for suitable equipment.

205, Ixamples of 4.D.P. installations in Commonvealth Committee File
authorities and instrumentalities aro WNTAS (commeroial) , 1965/3
Snowy Hountains Hydro-electric Auwthority (technical and

comercial), Awstralian Atomic Energy Commission (scientific),

Commonwenlth Banking Corporation and Roserve Bank of

Australia (comevcial).

206, An installation is being planned for JANTAS %o cope Exhibit No.
with 'on-line' airline rosexvetions, initially in Austrelia 85/k

tubt lator throughout the world, using centralised communications

networks and special remote torminals which will permit direot
Teonvarsation' betwoen tho booking agont and the rocords held

by the computer.

207. Ir. Glooson stated that the majority of Commonwealth Dxhibit
departments cither meke use of computors to a greator or 8519
lessor dogroo, or hoave staff ongaged in osteblishing plans for

tho implementation of A.D.P. systems or in conducting studies

for the purpose of detemining tho potontial application of

computerss Ho t0ld us thet some dopartments which have not

approached the Intordopartmontal Committoe for the installation

of oquimment arc using the A.D.P. facilities of othor Commonwoalth
organisations, particularly thoso of the Burcan of Consus and
Statistics and C.S.I.R.0. He said that tho use made of these
installations comprisos work which renges from administrative

type processing to tochnical and scientific computing,

208, Of tho ninoe Commonwealth departments and nine
statutory authorities which uso computers, the mojority employ Roport of
themy at least partially, on applications which are subject g:ﬁe‘;‘ﬁnu"

o Audit abtention. As at 30th June, 1966 more than thirty 1965-66, P, 211
such applications wore operational whilo others wers at various
stagoes of dovelopnont.

209, Mre Gloeson informed us thet spproximately $20 million Exh.'u;it no.
88/9
has been invested on computer cquipment in the Coummonwealth T

Sorvice and approximately 1,000 staff are currently engaged
in thoe various facets of A.D.P. study, implementation and
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oporation. He soid that tho application of computer motiods
to the processing of data by Commomvoalth departments, and by
those stabubory authorities more closely associated with the
Commonwoalth Public Service in the A.D.P, field, has beon
widegpraad and additional departmonts are congidering its
application. He stated that the introduction of L.D.P. is a
long~torm projects Ho said that the development of a large
scalo LD.Pe system is a complex task which requires many
man-yoars of effort and that the devising of now systens,
procoduros, and rules of oporation, the rlanning for,
installation and programming of the computor, and the planning
for and installation of associated oquipmont are all complex
oparations entailing work of a high order by skilled staff.
In addition, he said that, because of the wide impact on tho
organisation concerned, it is necossery to procecd cautiously
with the introduction of A.D.P. Bofore the new systems can be
introduced oporationally thoy must be carefully tested and it
is essential to onsure that thoy will in faot work effectively.
He also said that in most casos this involvos parallel running
of both the old and new systems. 'Parallel running' means that
the conventional systom is rotained in use whilo tho A.D.P.
process is brought into operation.

210, Mr. Gleeson indicated that the reason for Commonwoalth
computer installations generally being setisfastory in oparation;
is thot the approach following on tho implomentation of
installations 4s the "total systems" {or inbegrated) approach.
He said that tlﬁs method originated in the Public Scrvice Board,
vhere it was decided that, bofore entoring the complox field

of A.D.P. it was necessary to havo a firm plan and programre
for the introduction of this expensive eguipmont. Ho alse said
that tho wisdom of this approach, applied since 1958°in the
Oommonwealth Servicoys has boen confirmed by observations made
overseas by the Board's officers of less than successful
ingballations in organisations which had not followod this
approach. He added that the total systems approach has been
enoouraged for some years by many overseas governments and
other non-governmental orgenisations and that it is still

the  subjeot of discussion. He quoted the following extract
from the McClellan Committee Roport, published in the United
States of aAmerica in March, 1965~

Q.1047

Q.1047
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"the development of computor hased systems can ofton
be facilitated if thore is an adoquate fremo of rafareﬁ."édl
s0 that any givon system or sub-systom can bo viowod in
torms of its rolationship to tho total structure of systot;m .
in an agenoy. This is particularly truc in the business
type or programmo type of functional erozcss it moy be
loas fossiblo if novel, exporimontal, sciontific rescarch,
or pionoering applications arc involved. Thorefore, a
mastor systems plan for en agency, at tho highest
fonsible lovol, is dosirablo. All offorts to dovolop
a systom cen thon bo undortaken in relation to the plan,
in order to achiovo an orderly and ce-ordincted programac.

211, lre Gleoson said that an slternative to the total ’ 01047
systems approach is 'hardwarchymosie!, that is, the purchase

of hardware bofore deciding on applications for which it

will bo used.

212, lirs Pridmore oxpressed the view thot integrated Q1510
systems can bo implemonted progressivoly and that in his . W51
oxperienco this approach is proferable to tho introduction of

a wholo monuel syston simultaneousl,); With regord to the Qs1207

Department of Health, Mr. Searle indicated that the nature

of its applications procluded any approach other than a gradual
implementotion of its applications due for example, to the need to meintain
continuity without disruption of tho existing phtmnaceuti‘cal

benefits paymonts system.

213, Hr; Gleeson claimed that becuouse of +the exigbing Q.894
co-ordineting machinery, and the co-oporation of departments, . 1024
the insballations of the Commonwealth Service compare '
favourably with those in overscas countrios including the

United States of Amorica, He also claimed that all

Comnonwealth Scrvice installations hove been introduced

and arce operating on a sound basise.
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(31) ZThe Co-ordination of A.D.P.
(aXtho Rolo of the Intordepartmontal Committes

21k, As already indicated, an Interdopertmentel Committce on

AJD.P. was established in 1960 to co-ordinate automabic data
processing activities of the Commonwealth Government

Administration. Mr. Harris informed us that the Inter- Exhiblt
departmental Committeo is an advisory body without pover to 85/ 8
enforce its recommendations. Ho claimed; lhowever, that it has 1.724
had a decided influence on the procurement of oquipment and

on the ovarall course of development of A.D.P. within

Commonviealth Dopartments. He alsc claimed that the Comittoes

has some influence on tho acquisition of A.D.P. equipment for

tho Service Departmonts.

215, Mr. Harris infommed us that the mothod of determination 7.706-710
of membership of the Interdepartmentzl Committee has not been

changed. since its inception in 1960, while Hr. Gloeson indicated 3.846-847
that the co~cpbion of o department to tho Interdepartmental

Comnitteo was detormined by the business to be transacted at

o parbicular moeting of tho Committoe. He said that the

C.8.I.Rs0. and the Departmont of Supply are namod within the

Committeo's torms of veforence as Departments to be co-opted.

Tho .S.I.R.0. was mentionod becauso of its plamnod installations,

and tho implications of this for other dopartmonts. It

had bocn co-optod for tho majority of moobings hold by the

Committoo. Ho informed us that tho Dopartmont of Supply had

boon co-optod bocauso of tho naturc of its L.D.P. apjlications

and thoir relevance to proposod installations within tho

Conmonwealth Administration but he did not kmow of othor

dopartmonts which had been co~opicd to the Committoo. Ho

said, howover, that thoro was a distinction betwoon co-option

and consultation, and that dopertments had boon brought into

consultation for particular itoems of business of the Committoo.

Ho stated that ho did not know of any occasion whon a

dopartmont with a proposal before tho Committoee had not

been brought into consultaticn while its proposals wore

undor consideration but he addod that a department may

not be proesont for tho full deliborations of the Committoos

}re Harris and Mr. Archer both agrood thet departments would 711 = 2.712
be ropresentod at Committes moetings while their proposals
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viere boing discussed and Mr. ircher added that e Dopartment 1606
would bo given an opportunity to prosent its case to the

Committoo should the Treasury view not be favoursble to

the proposed installation. MNr. Harris indicated that whilst

disagrecment had occurrod betwoen the Committoe and departments ~.754 to
submitting proposals, he was wnawaro of any oceasion where %758
open conflict had ocecurred botweon tho Committee and a.

department.

216, Mr. Harris claimod thet all dopartmonts rocognise the Qe T11-
position end fanction of tho Intordopartmantal Commitbes and 2
that even though the Committee has no statutory authority,

thore is no doubd sgbout its authority in fact. He said that

tho Commonwealth Stores Supply and Tendor Board would not wish

to recoive a proposal from a dopartment to purchasc a computer,

unless it had the endorsemont of the Committee, or to invite

tenders to o dopartmont's spocification unless the Committeo

had examined tho specification and, in @gonoral, ondorsed ite

217, Ho oxprossod the viow that the Intcrdepartmental Committes 7.815
would be a suitable body to undertake res,onsibility for the

official usage of equipment and for its disposal or transfer

between departmonts. Ho was not aware of tho extent to which

tho Committee has already done this, but would support tho

oxtonsion of tho Comittee's terms of roferonco if this

was found to be necosssry to cover its responsibility in this

fields Ho also indiontod that exeminations cf departmontel Q.804
spocifications by tho Interdepartmental Committee affords

an assurance to tho Comnonwoalth that no significant

tochnological developmont is overlockoed before tenders

are called.

218 It was suggosted in provious ovidence to the Committee 1.624
that the ostablishment of centralised A.D.P. facilities woula 1636
ourb the ambitions of individual departments which may

otherwise attempt to acquire equipment in excess of their

reasonably estimated requirements. In this rogard,

Mr. Archor informod us that this is onc of the functions

of the Interdopartmental Committce which oould safely be

loft within its jurisdiction.
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(b) The Role of the Public Sorvice Board

219, Mr. Gleoson informed us that the role of the Publio

Service Board in tho development of A.D.P. facilitios and

systems in tho Commonwealth Service has centred around the

Board!s resconsibilities in the provision of rolated new

organisation structurcs, establisiments, pay geales, Exhibit
reoruitment and training of stoff and overall co~ordination 85/ 9
of the introduction of A.D.Ps» Ho said that the Board has

kept in continual conteot with, and teken appropriate action

in regard to, the development of A.DeP. ectivities within the
departments and has co-operated with thoso Statutory

Authorities whose roguirements are financed directly through

tho Comronweslth budget, as well es with othor organisations

whose LD, P. activities are relovant to A.D.P. matters within

the Gommonwealth Sexvico.

220. He stated that, under the working arrangements doveloped  Exhibit
in association with the Intordopsrtmental Committos on AWDJP.,  O9/9
the Public Service Board's HManagoment Services Division has

acted as the sorvicing arm of the Committee on & wide varioty

of mattors such as tho detailod cxamination of and recommendations

on departmontal proposals for the implementation of A.D.P.

and for the acquisition of equipment.

221, Referenco has boen made in Chapber 2 of this Report to

the role of menagement genorally in introducing A.D.P.  With

regard to ‘the responsibility of menagement in the Commonwealth
Service,in particular, Mr. Gleeson informed us that, under the Q979
Publio Servico Act, the Permanent Head of each department is

responsible for tho wholo of the administration of his

departmont, including the acquisition of 4£.D.P. equipment,

its installation and its usage. However, Section 17 of tho 24980~

Public Service Aot placos a responsibility on the Public 981

Servioe Board in the ovorsight of the usage of A.D.P.

equipnent within the Commonwiealth Scrvico.

222, He statoed that, since the carly days of A.D.P. Eghybit‘
5/9

dovelopment and application in I.ustraligs, the Public Service
Board has been keenly aware of the need for a co-ordinated
and balanced development of A.D.P. within the Commonwealth
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Sorvico. Ho indicated that, in 1959, a numbor of nrobloms

were forosoen, such as tho possibility of idle capacity dovoloping

and tho lack of co-ordinated development and therofore during that

yeoar a wiitton submission was made to tho appropriste

authorities for the establiskmont of suitable co-ordinating

machinery. Simultoncously, an officor of the Board's staff 3830~
inspected overseas L.D.P. dovelopments and confirmed the wisdom Q. 832
of tho Board's proposals for the co—oxdination of A.D.P.

within tho Commonwealth Service.

223. Ho said that, in collaboration with the relevant

dopartments and statubory authorities, the joint uso of Bxhibit
facilitios by Commonwoalth organisations and joint developmonts 85/ 9
in other areas of common inturest has boon actively encouraged

and achioved. Rxamplos of this aotivity wore the use of the

facilitios installed by tho Bureau of Consus and Statistics

and C.S.I.R.0. by other Comionweclth organisations.

224, Vith rogard to sorvicing of the Intordepartmental

Committoo by tho staff of tho Public Servioo Board, Mr. Gleoson 877
informod us thet there is an L.D.P. group comprising ten officers 880
within the Board's Management Sorvicos Division. Since 1962;
approximately half of this group has beon ongaged in tho

conduct of training courses in L.D.P. and that, of the remaining
five, probebly from two to throe are continually engaged in
servicing the Interdepartmental Committee. He said that the
asgistance available to the Committec is not limited $o that
provided by the Publio Service Board as from time to timo
assistance on committee ;rojects is provided by officers

of other departments.

225, Vie were infomrmod that officors of the Public Service Exhibit
Board have, for a number of years, provided practical g%g;nd
assistance to dopartments in investigating the applicetion

of computer mothods ranging from participation with

departmental officors into joint investigations of

possible 4.D.P. applications to the arrangemont of perticular

tasks for certain outhorities. Mo indicatod that this

type of activity had oxtendod beyond the confines of the

Service to the provigion of advico and assistance to Stato

Government administrations and to cortain overseas countrics

under the Colombo Plan,
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226, He said that in order to maintain ourrent information
on A.D.P. for the purpose of assisting dopartmonts and to
onable the Board to discharge its A.DvP role gonorally, tho
Board's office maintains oontact with dovelopmente in A.D.P.
‘through publications obtained from overseas countries: He
added that the fublic Sorvice Board is alsc in close association
with organisations outside the Commonweslth Service, including
ogquimment suppliocrs and manufacturers. Commonwealth officera
in Yondon end New York supply infomation on progress in the
field of A.DePe in Britain and the Unitod States of imerica
whilst visits are made by Comnonwealth officers to other
countrios.

227. Mre Glesson claimed that within the Commonwealth Service
and authorities, and in the univorsities, there is sufficient
information on A.D.P. available to the Comonwealth to meet its
needs. He said that the range and depth of technical ’
information on A.DePs available within the Sorvice is of & very
high order and compares very favourably with the general lovel
of technical knovledge of computers possossed by tlie industry.

228  He informed us that.the Public Sorvice Board's Management
Services Division has been arproached by each State Government
for advice on A.D.P. Tho New South Jales Govornment was the
first State authority to introduce A.D.P. on a broad scale.
Prior to this, f.D.P. had beon used in that State for
sclentific and enginecring computations only. Nx. Pilz; +the
officer in charge of the first New South Vales State Goverrment
%+D.Ps Contre obbtained advice from the Commonwealth Public
Service Board prior to the establishment of that centre in
1960, and collaboration betweon the New South Walos and
Commonvealth Public Sarvice Boards has been closo since that
time. Mr. Gleeson sald thet an officer of the Vostorn
Australian Governmont had sought advice from the Comionwealth
Public Service Board on the introduction of A.D.P. in

Wostern Australia and also in the recruitment of an

officer to lead tho Western Australian Government’s AsD.P.
gbudy group. He added that the Commonwealth Public Sorvioce
Board hed assisted State Governments by providing them with
places in its training courscg so that the officors so
%rained could initiate and oonduct similar courses within
State Servicos.

Exhibit
85/9 and
Q5843 and
845

Q.843

Q.845

Q.922~
924
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229, With rogard to a Government wide information exchange, Q.920-
Mre Gloeson stated that thero is no formal organisation to 2L
facilitato the disseminetion of A.D.P. information through the
Servioe.although thore 1s a Govornment-wide A.D.P. information
exchange in operation. He said that there was a good deal of
information exchanged between Departments and betweon individuals
within Dopartments. It was stated that tho Board's A.D.P.

group sorves as & source of reference for inquiriecs from eny
department rogarding matters associated with A.D.P., and for

this roason, it would be said that the Board's A.D.P. study

group offors a form of information exchange by rondering A.D.P.
services to dopartmonts gonorally. He said that, in a circular
issued by the Board to departments in 1960, it was made oloar

that $he Board's A.D.P. group within tho Managomont Servioes

Division would oporatc as a source of information. Ho

indicated that the lines of communication within the serviece

wiero oporating to a vory significant oxtonbe.

230, VYo wore informod by Mr. Glooson that, as with othor Exhibit
areas of work in tho Servioo, tho Public Sorvice Board is 85/9
reosponsible for tho oxamination of and detormination on

departmental proposals for A.D.P. ostablishments and pattorns

of organisation for A.D.P. Ho indicated that continuing

attention is given to pay scales for porsonncl employed in

A.D.P, and that, currontly, and in conjunction with the major

4eDoPo usors within tho Sorvice, a review is being conduscted

of the duties, responsibilities, quelificotions and salary

scales for staff engaged in programing for A.D.P.  Ho said Q.932
that salary rangos for A.D.P. staff as betwsen the Commonwealth

and State Servicos were not uniform, but that the divergence

is not great. He addod that; during the review of A.D.P.

staff matters being undortoken at the timo of owr inquiry ,

an offiocer of the Commonwealth Public Sorvice Board had

had discussions on this matter with officers of the State

Services.

231, Mr. Glecson indicated that the Public Service Board n.969
is responsible for the organisation of a computer seotion within

a Commonwealth department in the case in which tho installation

is not used exclusively by the department in which it is

housed. He added that when the need arises the Board also Q974
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examines the management of service sections in relation to the
cbligations of the parent department to other departments
using the computer.

232, With regard to the co-rdination and the transfer of Q.976
A.D.P. equipment between departments and authorities, Mr.

Gleeson said that the powers of the Public Service Board in

this field are adequate, but that the need for such transfers

has not yet arisen because of the Board's co-ordinating approach

to the establishment of AD.P. installations, In relation to Q. 1080
future possible iransfers of A.D.P. equipment between departments
and/or statutory authorities, he indicated that such transfers

would be considered towards the end of 1966 when planning for

the development of what might be regarded as phase two of A,D.P.
development within the Commonwealth Service will be reviewed.

233. He stated that while it could not be claimed that there Q.919
had been any widespread increase in efficiency in the

Commonwealth Service since the introduction of A.D.P.

significant improvements in efficiency have been achieved

since its introduction particularly in specific areas of

application such as the planning and construction of buildings

and the refitting of ships. He said, however, that the

groundwork is being laid to maintain and increase the efficiency

of the Service in the future.

(c) The Role of the Department of the ZIreasury

234, Vr. Harris informed us that the Treasury, as the Exhibit
department controlling the accounting practices and procedures 85/8
of all departments of the Commonwealth, has a vital interest

in the development of the best possible accounting systems in

this area. Consistent with the policy of progressively

modernising accounting systems, the Treasury has been actively

engaged, over the past two years, in developing systems to

eneble the payroll and ledgerkeeping functions of the Sub-

Treasuries to be processed by the computers installed in each

mainland State and Canberra by the Bureau of Census and Statistics..

He said that some of this work is already on an operational basis

and that the computer systems will be extended as quickly
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as resources will permit. He stated that, Ebafh}'git
5,

except insofar as specifio responsibilities rest

with the Departmont of the Preasury under the Audit Lot and

Treasury Rogulations, the Troasury has no dircot control over
tho other Departments of Statey since this is a power whioh,
under Seotion 25(2) of the Public Sorvico Ack is exorcised by
the Pommanent Head of cach dopartment.

235, Ho stated that the Depertment of the Treasury nevortheless
exerolses en influence over acccunting procedures and systems

of Qepartments indireotly through memborship of the Intore

departmentsl Committee on A«D.P.; through the Tressury's role Exhibit
in financisl management of the Commonwealth's affairs; through 85/8
the Treasury's administrotion of the Audit Act; and through the
operations of the Commonwealth Stores Supply end Tendor Board.

Each of thesse infl is 01 d below.

» Menbership of the Interdepartmental Committee
236, Mr. Harris stated that the Departmont of the Troasury G.703
has a roal influence on the administration of other deportments Exhibit
ariging from its ropresentation on the Inturdepartmental 85/ 8
Committee on A.D.P. as the Trcasury representative is able to
put forwerd Treasury views on any proposal which may be
submitted for the use of A.D.Ps equipment. He said that
aspeots of proposals for the installation of A.D.Ps equipment
on which the Preasury views must be taken into acoount, include
the work to bo carriod out by the proposed system, conformity
of tho proposed A.D.P. procosses with the Audit Act and
Treasury Regulations, compatibility of proposed sysiems
with existing and proposed Troasury systems, the availability
of unused machine capacity in other installations elready
operating, and the costs of operating comparable units.

237. As noted previouely in this Report the Prime Ministerfs

approval for the establishment of the Intordepartmental

Committes provided for a represontative of the Treasury to

be included in its membership. The Commonwealth Statisticion

was appointed by the Secretary of the Treasury to the Q.748
Interdepartmental Committee at its inception in 1960 and he Q.751
hes represented the Treasury continuously sinoce that time. Q. 87
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de were informed that the Comionwealth Statistiocian is regarded

25 boing a Troaswry officers. Mre Aroher indicated that Troaswry Q.1637
interests, in the context of the Intordopartmontal Committee,

concorn all finanoial aspoots of any proposed acquisition of

A.D.P. oquipment. Ho addod that he had been appointed Qs1590~
¢ 1th Statistiolan undor Sootion 4 of tho Oonsus and 1594
Statistios Aot 1904-49 and as such is dirootly rosponsible to

the Trossurer. Ho said that as Commonwealth Statistician he is

not limited in any way other then by the torms of that Aote

For administrativo purposes, however, the Commonwealth Bureau

of Consus and Statistios is reforrod to as tho Statis‘b_ioiun's

Branch of tho Tressury. Ho exprossod tho opinion that

thero was nothing unusual about his represonting the Departmont
of tho Treasury on tho Interdepartmental Committeo on A.D.P.

238, In regard to tho Troasury's attitude to the appointmont

of Mr. Archor as its roprosontative on the Intordepartmental

Committoe, Mr. Harrie indicated that gonerally the export Q.749
knowledge of tho Commorwoalth Stotisticlan and his officers in

the field of A.D.P. meant that ho oould serve the Committeo

better than an officer vhose intorests were more conocorned

with financial mattors. He informed us that the Treasury

has ite other sources of information end control either through

its funding operations or through the Commorwoealth Stores

Supply and Tendor Board. The Treasury was therefore in a

position to examine the conclusions reached by tho Interdepartmental
Committee if this was coneidered to be necessary. He indicated Q. 751.
that it would have been possible to co-opt the Commonwealth

Statistiolan to the Committes as required, and to have

appointed instead a representative who would have beon able to

doal with departmontsl queries of a nature which would

nomally be answored by the Department of the Treasury.
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» Financial Menagement of the Commonwealth's Affairs
239, Mr. Horris stated thet it is the responsibility of the

Department of the Treasury in its role in financial management
of the Commomvealth's affairs to analyse financinl proposals, or
to determine the level of proposed expenditure, or to arbitrate
between competing claims before recommending the appropriation
of funds, He did not know of a case in which funds had been
vithheld from o department after it had been subjected

to the procedures for the acquisition of equipment as
determined by the Interdepartmental Committee. He expressed
the opinion, however, that should the Interdepartmental
Committee be satisfied as to the desirability of a particular
development within a department but was concerned about the
rate at vhich the department wished to implement its plans,
then, rather than reject the departmental proposal, it may
agree to it in principle but it may query the rate at which it
should be introduceds He indicated that the Treasury may
infer from such a query that the availability of funds for
the scheme proposed be given careful consideration. However,
as departments have, in general, kept development plans to a
practical level, the Treasury has not found the need to
exercise this fund's control procedure as a means of
controlling the rate of development within a department.

o Administration of the Audit Act

240, Mp, Harris informed us that the Audit Act and the related
Treaswry Regulations set out the legal framework upon which the
Commonviealth's accounting system is built. Although departments
are not required by law to submit AD.P. accomting systems

to the Treaswry for examination, it is necessary for departments
‘o seek Treasury approval when the department desires to

seek an exemption from or variation to standard accownting
controls and procedures. He said that, in such circumstances,
the Treasury would examine the system from the general aspect

of accounting acceptability and compliance with the principles
expressed in the Audit Act and the Treasury Regulations before
issving an approval to the implementation of the system.

He indicated that, in practice, A.D.P, installations in the
Conmonwealth Service have been modelled in accordance with
existing legislation but that a more efficient

Exhibit
85/8
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AJDwPe pystem could poseibly be devised in respect of some
prooedurss if the Audit Aot or Treasury Rogulations were
amended.

241, He informed us that ‘the Audit Act ig framed in genoral BExhibit
‘termg, and that dotailed accounting proocedures are provi‘ed fox 85/ 8
by tho Troasury Regulations and Troasury Dircotions. He said

that the Troasury Rogulations include a provision to the

offoct that Qepartmental chief officers may issue accounting
instruotions for their departments providod that these

instruotions are not inconsistent with the requiremonts of the

fudit Aot and tho Treasury Rogulations. He added theb

with dhe opening up of this new and dynamic fiold, it is

most important that departments keep within these rules,

or if they find. they oannot, o approach the Treasury vwith a

view to changing tho law. He indiocated that the Treasury hag Q735
not received requests from departments for tho amondment of

existing legislation following tho oxamination of stabutory
rogquirements during the period of a foasibility study and

expressed the opinion that it would probably be too early

at that stago, in thoe framing of a system, to dotermine

vhether amendmont of a Troasury Regulation was desirabls or not.

He said that a roguost for" emendmont to a Regulation would

bo more 1likely to be made after the foasibility study had beon
completed, while detailed systoms analysis was being undertakoen,

end prior to aoctual programming. Ho statod that Troasury

hes commencod an examination of the legislation to ensure that
amendmonts are rocommonded whero this course becomos necessary

to meet ohanging sltustions and that proposals for the amen@ment

of Treasury Rogulations 84 and 109 were being considered.

2,2, Mre Harris said that there are various provisions in the Q758
Troasury Regulations which say "unless the Treasurer otharwise

approves (or directs)" and that this type of provision has

been used over meny years to approve an accounting procedure

which in substance meets the reguiroment of the regulations,

but does so in a manner that is slightly different from that

whioh is p:govided in the regulation concerned. He said that

this oould ocour under ordinary machine procodures where; for

instence, a department wishes to prepare simultaneocusly a
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roquisition and ordor, both of which arc provided for in two
soparate scotions of the Treasury Rogulations. He indicated
that the Troasury would agroe to a department preparing these
two forms simultanocously providod that in so doing, they did
not dotraoct from the ovorall efficienocy of the system. He
said that this type of provision had been used in relation to
A+DuPe procedures $o onsurc that the spirit of the Audit Aot
and Troasury Rogulations is maintained even though a particular
rogulation hes to bo covored by the use of the words "unloss
the Troasurer otherwiso approves."

243, Ho @ald that a Troasury Direotion would obligo a Q.759
department to refor to tho Treasury a matter involving a

doparture from the Audit Aot or Treasury Regulations in terms

of the specific words used. Howevor, this disoretionary authority

does not extend to all accounting procedurcs, and it is only

in ocertain aroas that any disoretion is given to the Treasury

to modify aocounting procedwres in this waye

2y), Mr. Herris indiooted thot Troasury Regulation No. 132 Q.760-
Provides that ovory Chiof Officer shall onswre that the 61
provisions of the Audit Aot and Troasury Rogulations are

complied withgo far as they concemofficers under his oontml..

He added thet in meny oases the initiation of amendments by

the Treasury may not meot the situation concerned and that it

is the oxercise of a disorction provided for by Troasury

Rogulations to vary a speoific procedure laid downs. The Audit Q.762
Observer, ¥r. Ragless, indicated that, if departmental hoads

feol that any of their proposed gpplications infringe existing
legislation, they should approach the Tressury to have the

necessary amondments made. Ho added thet officers of the Q.763
Auditor-Gene al's Department are conscious of their

rosponsibilities in this regard and that he kmew of no

instance where existing legislation has been breached. The
Auditor-General has investigatod the variation of forms

providod for in Troasury Rogulations, and is now satisfiod

that tho Troasuror or his dologate has approved tho variation

of forms usod in computor proccssos.

2,5, Tho Auditor-General, in his Report for i965-66, statod
that assistance continuod to bo givcm. to dopartments and
authoritios, wheno roquostod, in participating in oxploratory
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studies and in the considoration of procodures related
to automatic data prooessing.

246, Mr. Harris said thet ho know of only two instancos in Qe 766=
which departmental epproval had been sought for a variation 73
of standard accounting procedures to comply with automatic

aocounting procedures and thoy hed both beon roforred to the

Treasury after the installation of computers. Ho said that

currently thore are no outstanding problems in rolation to the

amendment of existing legislation to comply with automatio

accounting procedures apart from Troasury Regulations 84

and 109, amendments to which are being considereds He indicated Q.774
thet an examination was required of Seotion 34 of the Audit 715
foty as this section in its present form may place some

1limitations on the efficiency of future A.D.P. installationg.

He said that this amendment was an accounting problem rathor

than an A.D.P. problem and that apreement had boen reached

with the Auditor-Gensral to pursue the matbor urgantlys

« Operations of the Stores, Supply and Tender Board,
247.  Mr. Harris infoxmed us that the Commonwealth Stores
Supply and Tender Boerd is responsible to tho Troasurer for the
purchase of all stores, including office machinos in general Exhibit
use throuchout Departments, HO said that although dopartmonts 85/8
havo not boon roguirod undor tho Troassury Diroctions to sook

tho Board's approval for tho purchase of A.D.P. oquipmont,
tho Board has, ovor & long poriod of yoars, had this
rosponsibility in rolation to all classos of offico machinos,
including punchod card equipmont and that dopartments havoy
in faet, frequently utilisod tho sorvicos of the Board in
srranging conbracts for such purchasess Ho said that the
Dopartmont of Supply has, howovor, arranged for the computor
requiroments of tho Scrvice Dopartments in accordance with Q.723
its rosponsibilitios in this aroas He said that the
rosponsibility of tho Department of Supply in relation to
the Service Dopartments is perallol in function to the
Comuonviealth Storos Supply and Tendor Board in. that it has

a contract Division which offers a similar facility to the
Servioe Departments as tho Commonwealth Stores Supply and
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Tendor Board offora to olvil dopartments. Mr. Harris Qe 747748
indioated that only one dopartment, tho Postmaster-Gonoralls

Dopartment has a complote and very competent contrasting

organisation of its own for the purchase of technical cquipment.

248, He indicated that, in general, departmonts have boen

satisfiod to use the Stores Supply and Tender Board although

thore is no real requirement for them to 4o 80« Begaid that the Q.713
Departmont of the Troasury had receivod unsolicitoed compliments
rogarding the documentation of Commonwealth Government

speoifications and procedures for the purchaso of A.D.P.

oquipment from unsuccessful tondorerse

2,9, Mre Harris informod us thet whon the Stores Supply

and Tendor Board raceives tenders it seoks a recommondation Q.805-807
from the purchasing department, and hence ensbles a thorough
evaluation of the tendors to be made by the departiment oconcorned.
After ovaluation by the Interdepartmontal Committeo the

Stores Supply and Tendor Board mokes its decision in tho light
of tho viowe exprossed by the department concerned end the
Committoe. Ho oclaimed that the decisions taken bythe Stores
Supply and Tendor Boerd are not a more formality and that,

in his exporiencs of the Board, including three major A.D.P.
proposals, the logic of the proposals made has been vory
carefully examined in lengthy scssions in whioh the various
points in the argumonts put forward have been noted and
disoussed with those concerned. He informed us that once a
deoision has been reached, the Stores Supply and Tender Board
has the furthor responsibility for negotiating the actual

texms of the contract. He claimod that the experience of tho
officers of the Board has been of considerable valuo to the
Commonwealth in the acquisition of A+D.Fe oquipment.

250, Ure. Harris informoed us that members of the Commonwealth Q.705
Storos Supply and Tender Board had no expertise in A.D.P.

technology as such but they assist lepartments in tho freming

of specifications $o ensure that a good contract will result

from tho invitations to tender. Brpect advice on A.D.P.

technology is obtained, howovar; Irom the dopartment

concerned, and from the Interdepartmental Comittae;
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251, With regard to the fact that Troasury Direotions do

not provide for approval by the Commonvwealth Stoxes Supply

end Tender Board for departmental pur_chuso of compubtors,

YHys Harris informed us thet because of the establishment of the
Intordeportmental Commities approval of the Board was not

Q.716

considered to be neoossary. He indicated, howovor, that it
has boon oonvanient for departments to utilise the services

of the Board in proocossing tenders reocoived and in arranging
oontraots.
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(iii)Reoxultment and Training of A.D.P. Staff

(a) Recruitment

252, Mr- Gloegon stated that, beoause of the shortage of
quelified and experionced A.D.P. staff both within and outside

tho Commonwoalth Service, and to onsure that wniform standards

apply ‘in‘ the rooruitmont of A.D.P. staff, the Public Service

Board hes boen associated, both in detailed and co-ordinating
ways, in staff rooruitmont pmgranmes; He stated that the Exhibit
reoruitment of Programmers-in-Training is controlled by tho 85/9
Board, with departmental participation in the solection and
allocation of rocruits, and that ovorsoas reoruitment,

particularly from Brifain, has beon a sourcse of qualified staff

for seoveral yoars although it is likely that this source will

yield few recruits in the fubure. He claimod that the Board

and departments have combined thoir rosources and collaboratod
olosely in the reoruitment of staff from this sourco. '

253. Ho advisod us that the Board; in association with Exhibit
departments and other relovant authoritios; has boen sotive 85/ I
in the developmont, tosting end validation; and application

of psyohological tests for the solection of A.D.P. staff.

Ho said that, in conjunction with major departmental A.D.P.

usersy qualifying oxaminations have boon devisod for Programmors-
in-Training and qualifying and proficioncy tests for operators.

254. Mr. Glooson indicatod that, with inorcasod staff, tho Q.886
Publio Sorvice Board could insreaso tho rate of implemontation

of A.D.P. applications amd that it was ondeavouring to inorease

its staffing rosourcos through recruitmont programmes. Ho said

that, in goneral, tho Board's offorts in rooruitment had boen

succossful and that tho recruitmont of 88 Programmors-in-

Training for 1966 had beon oarriod out satisfactorily and

harmoniously by the Public Sorvice Board and departmonts.

255 He informod us that ostimates had been made of 0,833
A.D.P. staff requirements, within the Commonwoalth Service, Q837
up to 1970. Ho said that as thore should not bo problems

in the rooruitment of dats preparation staff or computer

operators; an estimate had not beon mads of rogquiremonts

in thoso categoriess With rogard to programmers, however,

it vas ostimatod that the following numbers will be required

in the period to 1970.
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Tablo Noo 7
Commonwenlth Service
Progremmor Requiremontss
Estimatod Annual TInereagso 1966-1970

Yoar Number
1966 267
1967 248
1968 263
1969 283
1970 302

¥r, Glooson statod that at present thore are some 450 Programmers
employed in the Conmonwealth Service, so that allowing for about
20 por cent wastago, about 1500 Programmers will be needed
during the period 1966-1970. He added that over the past fow
years the wastage rate had been about 10 par cont. He indicated
that tho Board had oxporieonced difficulty in rocruiting
Programmors in tho past, and that it was not expected that
theso problems would ho resolved in the near future. ¥With
regard to tho mechanics of obtaining A.D.F. staff, he stated
that tho aroation of positions and the provision of funds to
onable thom to be filled is not a problem gonorally. He

said that tho real problem was tho availability of trained
staff to i‘il:{. vacant positions. In an ondeavour to overoome
this problemy the Publio Service Board had initiated its om
training programmos. About 50 per cent of the A.D.P. staff

in the Servico have boon recruited from within the Service

and those racruited from outside the Service would be mainly
Programers-in-Training. He said that sfaff is recruited on
the basis of suitability Hr A.D.P. work and is then allecated
to departments aocording 4o departmental needs. He infoimed

us that the recwvult would be given basic training in systems
analysis and dosign and would then be instruoted in the
funetions of the Department to which he had been alloceted.

256, Mre Pridmore informed us that whilet no doubt exists
a8 1o the shorbage of skilled A-D.P. personnol, the
estimated requirements may have been oxaggorated in some
instances. Ho said that tho polioy of the Buresu in its

Q.836

Q.983-984

898

Q.930

Q61405
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reoruitment programme had been to obtain quality rather than

quantity. He oxpressed the opinion that the optimum qualification Q.1406

for a Programmer should be a university degrec, but that this
d1d not mean that a person without s dogree ocould not perform
tho duties of a Programmer. For oxample; some of the better
Programmors on the staff of the Bureau of Census and Statistios
do not havo fortiary qualifications but they have up to ten
years oxporience in A.D.P. work and proven sbility in the field.

257. Tith regard to rooruitment oversoas Mr. Pridmore
oxpressod the view that the expenditure involved was justified
and that in tho case of ‘the Burcau of Consus and Statistics,
and in relation to some members of its stai’i‘; achievemente

in the field of A.D.P. would not have boon as groat as they
have been without staff recruited from Britain. Ho addod,
however, that with the growbth of knowlodge, and experienco in
Australia, the need for rocruitment from Britain should diminish.
Bo stated that the Bureau of Census and Statistics had not
recruited staff in any country other than Britain. Vlhilst the
United States of fmorica is the most advanced country in
A.D,P., ite cltizens prosont some difficulties in relation to
their appointment to tho Commonwealth Service.

Q.1423

Q.1434

258, The Publio Service Board Observer, }r. Vanthoff, Committee

informed the Committee that the Public Servios Act provides
that permanent appointment to tho Commonwealth Service be
limited to British subjects. Non-British subjects may be
employed as ftemporary omployces, but they are required to
nake an oath or affirmation declaring allegiance to the Queen
and to the upholding of the Australian Constitution. To
conform to this provision, nationals of the United States of
America are required by United States law to renounce their
Amorican citizenship. These sbatutory limitations restriot
opportunities for atiracting recruits from the United States
of America $o work in the Comnonwsalth Service. He stated,
however, that the Public Service Board has considered the
possibility of offering term contracts to United States
eitizens who may be willing to work in the Commonwealth
Service for a period of time. He addod, however, that

the high total cost of travel, other transfor expenses,

Fle
1965/3

Committes
File
1965/3
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and tho lovol of remunoration which must bo offercd 4o
attraot Unitod Statos oitizons to work in Australia, makos
impractioablo a formal continuing schomo dosigned to gain tho
employnont of a significent numbor of citizons from that
country in this mannor.

259. Ifr. Glooson claimod that tho Public Sorvico Board is
naking progross in ovorcoming tho A.D.P. staff shortege within
tho Cormonwoalth Sorvico. Ho said that tho Programor-in-
Treining sohomo; comnenood in 1964, has significantly improved
tho staffing position and it is. anticipatod that dovelopments
in tho wniversitios and tochnical collogss will rosult in
furthor improvoments.

(v) Training

200. Mre Glooson statod that training is associatod with
tho problems of rooruiting suitable staff for A.D.P, in the‘
Comnonvoalth Sorvice and that tho Public Servies Board and
dopartments havo placod hosvy omphasis on in-sorvice training.
Ho olaimed that succoss achioved in this field in tho
Comnionviealth Service ia of a vory high order and expressed the
view that tho Commonwoalth Public Service had lod +the world
in somo aspocts of 4.D.P, training. He said that, since 1960,
tho Board has boon conducting menagemont orientation training
and more dotailed coursos, including a throo months' full-time
courso in systoms anolysis end design for potential A.D,P.
staff within the Commonweslth Scrvice. Othor courses condustod
by tho Board include spocialised programaing courses for A.D.P.
porsonnol and professional personnol. He indicsted that the
Public Sorvice Board, in association with tho Depertmont of
Defence, the Bureau of Census and Statistics and tho Postmaster—
Goneral's Dopartment, has co-ordinatod the devolopment of and
varticipebod in tho conduct of training courses which form
part of a twelve months Programmer— in -Training scheme.

He said that this scheme has become tho major source of
trained third division recruits for duties in the anelysis,
dosign and implemontation of A.D.P. systoms in the
Commonwealth Service.

Q.929
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261, We viore informed by Mre Pridmore that a comprehensive Exhibit
staff training programme is provided by the Bureau of Consus 85/ 14
and Statistics for all usors of its computer notwork and he
indicated that the Bureau training section wes established
during the foosibility study stage of the proposed complexs

262, Mr. Gloogon indicated that most of tho A.D.D. tutors 2.1061
on the stoff of tho Public Service Boord wero not professionally

trained teachers, but added that specialist advice on training

mebhods vas available within the Training Seotion of the

Public Servioe Board.

263, M¥re Pridmoro informed us that most of the Bureau's

training officers had been trained as teachers or had had

experience as lecturors. He stated thet the purpose of the Exhibit
Bureau's Training Progrerme was to ensure a steady supply of 85/ 14
trained porsonnol in all categories of staff required to Qel441
programme, operate, and administer a lerge scale computer

installations Ho said, however, that the ..D. P. work of the

Burcau was not unique in that the A.D.P. training provided by

the Buresu could have been undertaken by tho Public Service

Boards He addedthat the Programmer-in-Training course conducted 01440
by the Buroau and the systems analysis and design course Qe1442
conducted by tho Public Service Board ave not to be compared

since each has a different purpose to serve. However, he

8aid that in some respects they are complementary.

264. He infoxmed us that the Publioc Service Board's course Q.1442
vas instituted in about 1960 when experienco in A.D.P. in the
Commonwealth Servico and throughout Australia; apart from
universities and scientifio institutions, was virtually non-
existent. He indicated that the purpose of the course was to
acquaint steff with the fundamentals of A.D.P. oquipment and
approaches to systems analysis and design so that they could
exeming the work of the Service in a manner that would enable

it to be processed by a computor, while tho Bureau's Programmer—
in-Training scheme, instituted late in 1953; is designed to
produce skilled programmers. He said that the Bureau's

course has been adopted in a slightly modified form by

other Commonwealth departmentss
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265, Ve were informed that while the Publio Service Board Qe2409
oonducts & coursoe for systems enalysts (or programmers) of three

nonths durations and the Dopartment of Dofence also conduots a three
month course foxr Frogrammers, the Bureau's Prograumor-in-

Training schomo is of twelve months duration. Mr. Pridmore 001409
expressed tho viow that it was possible to impart the rudiments

of programing to & person in six months, but that it would not 7.2411
be poesible in this time do train hin to the lovel of an

efficient programmor.

266, M t courses ducted by tho Public Service Q1036
Board for Permanent Heads of Dopartmonts are of one day's Q1039
duration. lre. Gloeson indicated that in his experience and Q1096

assuming the A.D.P. support which exists within departments,
this course is sufficient. Ho saild that little time is
required %o convey to people of high intelligenoce and at high
lovels of managemont, tho principles of A.D.P. and that it is
this type of training which is required by Permancnt Heads.
Ho also said that sttendance at the Bpard's course would not
ensble a Permanent Hoad to disouss an A.D.P. programme, but he
suggested that this would not bo necessary sinoce the officer—
in-charge of A.D.P. in tho department concerned would be
respongiblo for A.D.P. programmes. He added that while a
Permanent Head could learn the prinoiples of A.D.P. in one
day, this would not mean that hie education in this field is
complete and that a longer course would be necoessary for
personnel at relativoly high and intermodiate levels of
managemonts

267, lr, Priduore informod us thet extensive use had boen Q.1440
made of ‘tho three wock management courses conducted by the Q.1632
Bureau of Census and Statistiocs. He said that while the

Buresu ooufse places emphasis on the use of official

statistics, 1t incorporates material which is common to

other courses of this type, including meny of the ideas

prosented in the Board!s Mansgement Courses Mr. Archer

indicated thet if the resources were available to increase

the length of the Bureau's course, and if senior staff were

able to attend them, he would profer that they be longer
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than threc wooks duration. He said that consideration is being
given to offering refresher coursos to officers who had
atteorded tho Burocau's oarlier managoment courses.

268. The iuditor-Gonoral in his Roport for the yoar
endod 30th June, 1536 statod that Audit vificors are made
availablo from Central Offico and State Branchos to lecture
on auditing procedures ot dopartmontcl treaining courses fox
systems analysts enl Frogrammose’in-Training,

2694 Mre Gloeson olaimed that tho Commonvealth Service has
achieved marked success in AD.P. training, exoluding
training in oquipmeont maintenanco and that it had endeavoured,
through informal discussions in tho early stages, and more
recently by participation in the University of Sydney
Appointments Board B.D.P. Carcors Committee, to encourage

the wide developmont of tertiary cducation in this field.

Ho expressed the opinion that it is practicable to expect that
in the foresecable future a greater proportion of A.D.P. staff
for the Commonwealth Service bo trained by technical colleges
and universities. Ho said that a problem to be overcoms in
this regard is the diifioulty of obtaining suitably qualified
people to teach the required subjects in tertiary institutions
and that if those could be obtained A.D.P. tyaining in the
Sexvice could bo conZinsd to specialised fiolds rolovant

to departmental roguioments.

Exhibit
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( iv) Expenditure-on A.D.P.

270. In each year since 1963-(4, the Auditor-General
has included in his Reports to tho Parliament, informtion
relating to expenditure and commitments by departments

and Authoritics on 4.D.Y. According to ddpartmental
records availoble to the suditor-General, Commonwealth
investment in AJDJP. (capital costs of equipment ond
‘buildings including ocommitments but excluding the costs
of alterations) omounted to 47,800,000 by 30th June, 196k.
Expenditure in the three years 1963-64 to 1965-66 is shown
‘below in Table No, 8 .

TA{BIE NO, 8 .
DEPARTMENTAL EXPENDITU.E ON A.D.P.
T (INCLUDING C.S.1.R.0.)
19636l TO _1965-66
Ttem 1963-61 | 1964-65 | 1965-66
] ¥ $
Purchose. of Zquipment (i) | 1,554,294 | 6,680,400 | 6,774,200 Auvddtor-
Hire of Bquipment (i) 174,386 | 610,600 | 1,150,900 | Genoralls
{Expenditure on New 284,69 599,400 { 1,527,700 Reports
Buildings, 196364, to
1965-66
Totol 2,013,375 | 7,890,400 | 9,452,800

e

(i) Includes anoillary equipment,

271. Although information was not awnilable relative to
expenditure on building alterations for years prior to
1965-66, such expenditure in that year amounted to
approfimtely $53l,500.

272, In nddition to expenditure actunlly met on equipment
and buildings (including alterations), the Report of the
Auditor-General for 1965-66 indicated that departmental
commitments in respect of AJD.P. equipment, buildings ond
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buildings alterations amounted to approximitely a further
43,528,300 ns ~t 30th Junc, 1966,

273, On the basis of informtion which it hod obiained

from Departments, the Department of the Treaswry informed us

that the estimted value of AD.F, equipment purchased by Exhibit
Commonwoolth Departnents and C.8.1.R.0. as at’ 30th June, 8s/8
1966 amounted to $21,889,789 vhile the estimated total

value of expenditure, including contracts let as at 3lst

Moy, 1966 amounted to $24,778,516. The distrizution of

these figures between departments {including C.S.I.R.0.) is

shown in Table Noe 9 below.

<
TABLE NO. 9

FURCHASE OF A.D.P. EQUIPMENT B COMICNVDALTH
DEPARTMENTS AND C.S,I.R.0.

pre

Department Bstimnted Totol Total Value
or Authority Expenditure to of contracts
30th June, 1966 let to 31st
Moy, 1966
§ [
IDEFENCE 4,053,386 45097 ,4:66
Jwivy 613,756 1,074,632
ARMY 22,000 1,491,000
ATR 1,833,945 1,844,011
SUPPLY (i) (ii) 4,291,820 4,291,820
TNTERTOR 12,148 12,448
JHEALTH 33,400 33,400
C.5,L.R.0. 3,323,290 3,362,521,
P.M.G.'s 1,886,211 : 2,290,068 |
TREASURY ~ o
STATISTICLAN'S
BRANCH 5,713,077 6,059,113
COMEONSRBALTH
LCTUARY Nil 102,818
TAXAPION BRANGH | 41,064 - 41,064
OTHER BRANCHES 65,392 78,152
Total 21,889,789 24,778,516

(%) Includes o contribution rocsived from the British

~ Govornmont  towards the cost of cquipmont,

(41) Includos Analoguc eauipment valued at
$1,508,500.
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(v) GZosts of Installation ond Operation

274 In formulating quostionnaires for use by
departments in this inqul.ry, wo sought speclific information
rolating to capital costs involved in the installation of A.D.Pe
oquipment and operating costs up to 30th Juno, 1966,

275, Tho importance of maintaining adequato cost
records was roferred to in tho Report on the MeKinsey Survey

a sumary of which has boon included in chapter 4 of this Roporte
In that survoy, it wes found that the "above averogo! componios
had already rccoverod inotallabion costs and were contributing
to profits an amount in oxcoss of tho costs of dovoloping now
applicationse The dobormination of exponditure and returns by
"avorage" companies, howovor, was found to be difficult and
1ittlo independent analysis had becn made of their costs of
computor systoms and resultant savings. Soms of the "avorage!
companies wore unaware of tho value of their curront expepditure
on L.D.T's and almost all acknowledged that they had not reoovered
installation costs or were operating their computers at a profit.

Morgover, most of them did not lmow at what stage installation copts
would be recouped.

276 In approaching the question of costs and thelr
anzlysis we alze liad availeble to us the results of a study
which had beon made inte n compubor installation in the Blootrioity

Trust of South Australia.'™

The survey covered the economios
of installation, arcas in which savings worc made, the approach
to conversion to A.D.3. and management informations The study
claimed that by Juno, 1966, four yoars after tho A.D.D.
installabion had boon ostablished and on the basis of savings
being mado in 1965, all costs will have been recoverod from
direct savings without any indirooct or intangible benefits being
taken into account. It was also claimed that the equimment
then inctalled would oporate satisfactorily for a furthor four
yoars and that during this period, at tho rate of savings and
salary rates applying ia 1965, there would be a net financial
gain equal to at laast threo times the purchese price of

the compulbours '

(4) M. M. Towoll, fedeS.isr "Eractical Results of & Computor
Ingtallation in tho Electricity Trust of South Australia"
in The fustralian Accountant, hpril, 1966,
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277. In view of the sbudy undertaken by the Elestricity
Trust of South Australia and tho importance placed by the MoKinscy
survey on tho recording and analysis of A.D.P. costs wo questioned
soveral departmontal witnosses on this aspeot.

278: Hr. Harris informed us that the Department of the
Tredsury has not undortakoh an overall study of the economics of Q698 and
conversion of Troasury accounting procedures from manual mothods 8-693
to processing by computers and that ho was unawsre of any study

having been made in the Commonwoalth sphere along the linecs of

that undortaken by the South Australimn Blootricity Truste

Although suoh a study would be & difficult task due to tho

variety of uses to which computors had been put by the

Cormmonwoalth Govornment, he considered that it would bo useful QeT4Y
if such a study were to bo mados Ho addod that a continuing

assossmont. should be made of the officient usage of equipment

purchased by the C 1the He indicetod that the

Intordepartmontal Committeo would be a suitablo body to undertake

such a tagk and that he would fully support any move that was to be made
to extend, if necassary; the terms of rofercnoe of that Committes

to ensblo the work to be undortekens

279. In rogard to oritoria that may be used for costing
following tho installation of oquipment, Mr. Gleeson statod that

so many faotors are involved in costing that costs alono should

not be rogarded as a oriterion. No gonoral roview has been Q.849
made and ho considered that such a roview would be premature and Q.850
as many of the applications are ourrently in the proocess of

implemontations As at the 3lst March each year, however, the

Tublic Service Board has obtained from departments a report of

activities in their management sorvices fields covering organisation

and methods reviews, industrial engineering and AeD.Ps He added

that a gonoral progressive review of achievements in the A.D.Te Field

is made by the Public Servisce Board in association with the

departmonts.

280, On the quostion of whether the Imterdepartmental

Committee on A.D.P. acts as a oontinuing suporvisor of the

vholae operations of A.D.P.; Ur. Glosson informed us that the 701049
Committes interests itself in a broad way in the progress.

towards implementation of systems and concorns itself in detail

in partioular cases. However, the Committes is not able to
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provide surveillance of tho continued operation of the systems

281. In rogard to the type of survey undertaken by the

Elootrioity Trust of South Australia YMr. Gleeson pointed out

that the naturo of the system operating there prior to the Qge 1071 &
introduotion of A.D.P. is not known and may not have beon the 313
most coonomical. In the oaso of the Commonwealth Servico,

operations are alroady highly mechanised and honoe the scope

for savings arising from the introduction of 4.DeP. im not

greate He indicated that progressive reviews are made by

particular departmonts bub that no written anmual reviow has

g0 Tar beon made.

282, Mr. Pridmore agreed that thore would be vory AW1512
groat merit in attempting to assess tho value of achievements 1513
mado in data proocessing through the use of computers in tho
Comonwoalth Sorvice. Ho mphasised; however, that in the case
of the Commonwealth Sorvice there is a vast range of compuber
usage and 1t is vory diffioult for many depariments to cost
oxpondituro met on particular projocts. In the case of AL.D.P. 8. 1512
itgelf tho project boocomes fairly woll defined and“ the costs & 1513
agsooiatoed with its implementation become more clearly

dofinod, arising from tho analyses and investigations undsrtakon

in order to roach a stego whoro matorial can be placed on a

computore Howovor, at tho interfaco botween the manual system

and the computor system, tho dofinition of offort and its

related cost bocomos more difficult to moasure. This is

partioularly so in the ocase of the Commonwealih Sarvice. In

tho case of the Bureau of Consus and Statistics, ho informed us

that an arrangement had boen established whereby every job put Q01561
on the cqmputar is costed in Yerms of compuber time used; The

costing of tho total projooct, however, including the olerical

procedures involved, would require substantial altorations to-

bo made to tho manner in which vork is costed in the

Commonwealth Service.

283, Ir. Glecson cxpressed the view that inter- Q0982
dopartmental charging is an effective way of ensuwing that (},:ggz
officient and economic use is made of a ocomputer partioularly i

in the soiontifioc field; With regard to commerscial

applications, however, ho indisated that ag an installation

may havo been dosigned to process more date than it will be
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processing during the eorly stages of its usage (because in
commercinl type date processing o team effort is wswlly
directed towards the development of = fully integrated data
processing system) he doubted the wisdom of inter-depaxt-
mental chorging for time used on the computer. He also
stated, however, that serious consideration will need

to be given to charging for commercinl computing within
the Commonwenlth Service in the future and that this will
be something for Treasury to pursue in dve course. Mr.

Pridmore uxpressed the view that while the Bureau of Census Qs. 1561,
and Statistics does not charge users for time used on the %ggg‘ and

Bureau's computer, it should do so, He considered that
user departments should be aware of the cost of using
computers and this awareness is not achieved unless chaxrges
are actually levied, In addition, the levying of charges
would impress upon users the need to develop efficient
programmes for use on computers. Referring to Americon
experience he indicated that the AJD.P. Division of the
Burenu of the Census in that country charges each Division
of the Bureau for its use of the Computer.

284, Dr. Lonce stressed the importance of computer users
apprecinting the volue of the service which they receive.

He pointed out that in gencrel there zre three types of
computer installrtion, In the first cise, the computer mny Bxhibit
be owned and opeiwted by a section of a Depnrtment for its 85/5
exclusive use., In the second case, the Computer may be

ovned and operated by a department with one of ifs sectimms
providing o service for other sections, In the third case

the computer may be owned and operated by one depariment but
does not provide exclusive service for that department.

In the first case referred to, the operational costs of the
computer are usually absorbed by the department concermed.

In the second case referred to, the computer section mny have

2 budget to cover operationnl costs nnd in these circumstances,
computer time is provided without charge to other sections

of the department who might not alwmys appreciate the value
of the service provided, In these cases inefficient programmes
oy be written and used repeatedly with the result that
monngement loses all sense of the true costs of the projects
involved ond the capacity of the computer is taken up sooner
thon would otherwise occur, In the third case referred to,

he said that inter-depertmental chorges may be made to

avoid the subsidising of one deparbtment by another.
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285. The Treasury Observer, Mr, Cowie, cxpressed the view that Q,1237
for accownting applications of AD.P., the system of making a

ddrect financisl charge is probably the least satisfactory

mothod of control, since agreed time-sharing may be planned,

hoving regard to current operating needs and need not be

costed for the purposes of control., For scientific and

mathematical applications, hovever, he indicated that an

unexpected demnd for computer time could necessitate the

purchage of time from outside installations.

286, In view of the nature of the evidence submitted relative

to interdepartmental charging for the use of computer time

we asked the Treasury Observer vhether the Depaxrtment of the

Treasury had considered preparing a notionnl cost nnalysis Q.1290
for cach Comaonvenlth Department.  In reply the Department

of the Treasury stated thet it was bro-dly in sgrecmont with

the views expressed in our Pifty-Fifth Report that, subject Committeo

to certoin exceptions, Your Committee doubted the File 1965/3
desirbility or necessity for one departrunt, as o general P;fplggi 87

rule, to charge another for any sexvice or funchion..
Consistent with this view, the Department had examined c]:osely
2 number of interdepartmentel peyments and in several of these
the poymentshad been nbandoned,

287. With regard to the question of whether or not the Bureau Committee
of Gensus and Statistics should charge departments for time File 1965/
used on its computers, the Deportment of the Treaswry

expressed the opinion that this would create wnccessoxry

administrative work. It stated thnt oll departments using

the computers would be required to estimnte, more than twelve

months in odvance, the cost involved for a finencial year,

The Burenu would be required to ealoulute o wnik rote for usage,

to time ond cost cach cliont's usage, to raise and issue accounts

(on which recelving departments would have to spend timo on

examination and authorisation for payment) and to follow up

recovery of the amounts olaimed, It added that having dome

this and having received the amounts claimed the Bureau would

merely repay them to the Congolidnted Revenus Fund, The net

effect of these nctions would be the expendituro of a great

deal of administrotive an’ clerical effort which would resuld

in no expenditure being made from the Commonwealth Public

Account and more importantly, would not have incrensed operating
efficiency. The Department stated that the present ndministrative

controls exercised by the Bureau provide for current usage to be
determined on a mutually agreed time-sharing basis by all of the
parties involved and that this provides adequate safeguards
againet excessive or inefficient usage.
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{v) OBSERVATIONS 44D SUGGRSTIONS BY \ITNESSES

288, During the course of our inquiry a number of
observations were mde by witnesses in comnection with the
planning, and implementation of A.D.P. in the
Commonvealth Service including implementation of
administrative ond commercinl applieations, the question

of hire or purchase of emuipment, and tendering

procedures. In sddition speciric suggestions

were made in support of +the establistment of

a network of Service Bureaux for genercl purpose computing.
The main observations end suggestions mide are sot out below:-

(2) Implementstion of A.D.P.
289, Mr, Hall claimed that the introduction of A.D.P. to Exhibit
the meny administrative ond comme:scial applications. within /1
the Public bervice has not proceeded at the same rate as
scientific computing and that in their approach to the
puarchase of computers, Governmenit Depertments have been 263
vltra cautious, to the point where the purchase of a
computer has become a mjor operation for any department,
He added thot even after specifications have been issued
end evaluated, and an order placed with a manufacturer,
long period of time elapses before an installation is
actuelly made, Hence the feasibility study reports and the
estimates on which the declsion to instal a computcr are
based, are invalidated.

290. In reply to a question requesting information on the

mnner in vhich a Government Department would acquire a i Qubl
computer, Mr, Hall indicated that initially a Department

would commence an investigation, staff to undertake the

study would be sclected from the Organisation and Methods

section of the departrment amd their exposwre to AD.P. would

then be effected by attendance at a systems anclysis course
conducted by the Public Service Board after which, «n officer

my be sent to Britain or the United States of America for
expordcnce in similar departments in those countries.
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After returning to Australic the oificor m.y then form an A.D.Ps group

and commence a study for the Department. He expressed the view
that this experienco, while useful, hns been limitod and that
during his early associntion with the Public Sexrvice Board's
training course he had observed on a number of ocensions that

departmentel officers were being cxposed to a virtually outmoded

tochnology.

291. On this point, Mr. Gleeson stated that during the period
to which this criticism refcorred, the cquipment on which
officers of the Commonwealth Service were being trained vas
the best available in Australia and thot he @id not agrec
vith the oriticism.

292, Mr. Hall also claimed thet lack of commercial application
lmovledge et the operative level after installation has
inhibited implementation of A.D.P. within the Service and
that, so far, a large amount of experience has not yet been
gained in this arca, He suggested that the transfor of stoff
from departments vith two or three years of deep sxperience to
departments undertaking explomatory snd feesibility studies,
or to those departments vith recent access to equipment, my
enable the latter departments to determine sooner than
otherwise the munner in which they should procecd to acguive
end apply aubomation to their dxta yrocessing functions,

293+ While Mr, Hall olaimod %hat the introduction of A.D.P.
by the Government had made a significant contribution to
the efficicney of the service and thot while initinl entry
by the Commonwealih Service wng in sclentific computing,
providing appropriete provision was made prior to
installation, there vms no reason today vhy ono type of computer
with the appropriate peripherals oould not be used for hoth
scientific and commercinl applications as the two forms of
usage my be complemeniary.

2.899

Exhibit
85/1

Q71 & 95,

QT4 ~ 75
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294. With regard to monagement involvement in the

introduction of A.D.P. in the Commonwealth Service, Mr, Hall Q.76
expressed the opinion that in the early stages

top management was not sufficiently dinvolved

in the procedures, He claimed, however, that currently,

the most senior officers are extremely active in the field

and participate directly in A.D.P. projects, Mr, Hall

told us that where this had occurred, the installations

have been very successful,

29%. Mr, Hall expressed the view that the main rensons far

the level of administrative and commercial computing not being Q.100
as advanced in the Commonwealth Service as in the scientific
computing field are that it was introduced later and on o -
aifferent seale to that of scientific and specinlist computing,
He commented that an understanding of the total information
requirements of an organisation or department is desirable .

to achieve the most effective use of a conputer installation.
However, he cl-imed that this could be achieved at the same

time as smaller applicetions are being developed, so that

Q.103

personnel are being trained and knowledze and experience arve
being obtained simultaneously. He said that if this method

is adopted, that vhen all applications are finally implemented,
immediate or relatively early cfficient oyeration of the whole
system should be achieved,

296s Mr, Hall expressed the opinion that the Commonvealth
Service could have been further advanced in its A.D.J.
applications if it had, in the axrly steges of its P.6h
programre acquired smaller machines for departmental usage
since this would have hed the advant:ge of personnel gaining
experience within their own depnrtments. He claimed that
this would not have been costly and that a smll computer
installed in a department covld have becomz effective within

o relatively short space of time with limited application. He
seid that from this point and asswning basic experience and
exposure to AJD.P., the decision to wove, un a practical basis,
into & larger installation could perhaps have been effected
wore smoothly.
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He claimed that this vould have helped the development of

commerolnl applications vithin the Commonvealth Service and Q.64
again drew our attention to the fact that while the Service

is advanced in the field of scientific computing, it has

been very slow by comperison with private enterprise in

edopting commercinl applications,

29T+ Mr, Gleeson disagrecd with the statement that & long  Q.949
perdod of time elapses between the commencement of an

exploratory study and the placement of an order for a

computer . Vith regard to the observation that administrative

and commercial 4.D.P. applications within the Commonwealth

Service had not proceedec at the same rate as scientific

computing be contended th-t this differnce arises from the Qe 977
different nature of scientific and technicel computing on ’

the one hand and commereizl type data processing on the

other, He said that the development of commercial type

AD.P, systems is much move complex than the development

of soientific type systems and that this is the basic reason

for the different period of time involved in the three

types of systems becoming effectively operational,

298, Mr, Horris indicated that the present method by which  Q,802
Departments acquire equipment is highly satisfactory and

that it is a very involved and complicated procedure requiring

that core and attention be given to the purchase of equipment,

He also said that the systems operated by the Commonwealth Service are
complex and open to public criticism in every respect, and

that this requires a considerable amount of effort on the part

of Commonwealth officers to ensure that a change of this

kind is made after the most careful thought., He expressed the

view that the Commonwealth Service had not been too cautious,

having regard to the problems, difficulties and magnitude

of the transactions involved, and also that the procedures are

not lax in any vay.



3

113.

299, Professor Ovenstone disarrced with the observation

that the Commonwealth Service had been slow in introducing

computers into the administrative arcas of government, Q.278
He indicsted that criticisms of this nature would be based 21
on the noture of administrative applications, He said that

the Government had sponsored very advanced developments

in this area and thot in admindstretive and clerical work,

including invoicing, billing, stock control, and other

accounting functions, some of the systems in Government

installations are "well within the forefront" of overseas
developements.

(b) Bire and Purchase of Roquipment

300. With the exception of three smll machines, computers

currently installed by Conmonweolth Departments have been Keport of
purchased vwhile approximately one half of those inatalled the

by statutory Authorities have been purchrsed, the reminder 1965-66
being on hire,

301.  With regard to the Government's deeision to purchose

rather than rent AD.P. equipment, Me, Hall indicoted that

there are advantages to be gained from renting such Qabily
equipment, He said that o m.chine that is purchased may

be replaced within t.o or three years by another vihich is

twice as fast, and would allow for expansion and that the

cost of rental would be lower than the purchase price of the machine
initlally installed, He indicated thzt if improvements in
Technology continue at their current rote, rental must offer
advantages, but this would not be true in all circumstances,

He said that because the Government acquires A.D.P. equipment on Q.105
a lorge scale it has been able to purchase it on

better terms than has industry.

302, He expressed the opinion that had the Govermment Q.66
installed equipment on a rental basiz three or four years ago Qe67
staff would have been available to implement A.D.P. applications

more rapidly.

Auditor-General
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303, Mr, O'Neil indicated that the Government is in a
wnique position in that, providing its initial purchases
of equipment are correctly made, its requirements should be
met by that equipment or by an expansion of the basic system Q.218
rather than by its replacement after & period of four or
five yeors, If a department's requirements outgrow its
installed system there would almost certainly be another
deportment which could acquire that system when it is
replaced in the former department by & larger system, He
expressed the view that in generpl the Government should
purchase rather then rent equipment.

304s  Dr, lance stated that, from a scientist's viewpoint,

purchasing rather thon renting equipment is to be preferred. Qs. 421 &
He added that o scientific organisation vhich is in a position 422

to re-orient its equipment as its knowledge, requirements‘

end expertise develop must find that purchase of equipment

is preferrcble to rental.

05, Mr. Gleeson indicated that the question of purchase

or rental of A.D.P, equipment is basically a matter of Q,2029
economics. First, a break even point must be considered,

below which it would be cheaper to rent equipment and beymd

vhich it would be cheaper to purchese. On the basis of

single shift operation, this break even point is estimated

to be four to five years and that this point will be

reduced if second and third shifts are introduced, IHe said

that requirements vould therefore determine which method

of acquisition is adopted and that the Commonwealth Service

has rented equipment where the need wes of an interim nature,
pending future developments, Equipment hoas been purchased when

the request was for equipment which would be used beyond the

break e<1en point, He added, however, that it cannot be
sald that wnder all circumstances either rental or purchase

is the preforred proposition, He said that the Public

Service Board has taken the opportunity to progressively

re-assess its approach to the question of rental or purchase

ond it has not found any defect in its policy,
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3060 With regard to a Treasury evaluation of the Q809
merite of hire as against purchase of A.D.P. equipment Q814
Mr. Harris indicated that a comparison of methods of
acqui.sition has been made on each occasion on which a
purchase proposal has been placed before the Commonwealth
Stores Supply and Tender Board. He added that, so far,

the conclusion has been reached that purchase is the

most economic proposition tut that he was not aware of any
retrospective economic evaluation of the merits of purchase
or rental as a method of acquisition by the Commonwealth
Service having been made.

307. Mro Archer doubted that he was in a position Q.1607
to comment on the merits of purchase versus hire of

A.D.P. equipment because until the advent of A.D.Pe

all of the Bureau's equipment. was hired. With regard

to the purchase of hardware as against data preparation

aquipment, he indicated that even under a hiring

arrangement all the benefits of advanced technigues

may not necessarily accrue to the hirer gince it may

not suit the supplicr to make these benelits readily

available if he considers that the installed equipment

is perfomming satisfactorily.

8. With regard specifically to dsta preparation Q. 1568
equipment, Mr. Pridmore informed us that in certain
respects changes in this equipment are fairly rapid

and that such equipment, being subject to heavy

usage by operators tends to deteriorate fairly

quickly in some of its component parbs. He indicated
that for these reasons it is considered that data
preparation eguipment should be hired. He claimed that
the cost of changing progremmes for use on a new machine,
in leaming to operate it, in training staff and like
matters is as great whether the machine concerned is
hired or purchaseds
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(o) ZTendorinz Progoduro

309, With regard o tho mothods of purchase and sccopbanco Egg}';it
of herdwaro end compubor consumable itoms, Dr. lLonco statod

thet tho Stores Supply and Tondor Board should roalise that
computors ¢amnot bo purclimsod in the samo manmor as other itoms
of offioe equipment. Ho said that ocomputers aroc ofton on long
tom dolivory, i.0. for more than twolve months, end also that
tho susdessful manufacturor may modify cquipmont or introduco

a nev modol boforo dolivery is completds Ho suggested that

somo floxibility within the finsnoial limits to which a user Q 472
had boon originally cormittod should bo loft in contracts to 4479
onablo dopertments 4o tako advantage of such'improvemantse

Ho informed the Committoo that accoptance tests for A.D.P. Exhibit
equimment arc essential, and are to some extent of a very 85/ ]
spooialisod natures Ho indicetod that tho method of accoptance

used by tho British Govomment 1.0. a support unit, avoids

tho nood for technical staff to cortify sccopiance cortificates

80 thot paymont may be made within a given finanoial years

With rogaxd to thie susgostion Mrs. Harris indicatod that such a Qo744
support unit oxists in the staff of tho Publio Sorvice Boaxd

and that its oxpert Mnowledgo is availsblo to the Intordopartmental
Committee and to all Commonwealth dopartments.

310, Dr. Lenoco sald that in Australis thore aro threa

conpanies supplying punched card oquipmont and about six

compenics supplying lino printor stationory. He olaimod to be

unavare of any tondency towards monopolisation or restriotive Exhibit
trade practices on tho part of the industry supplying computor 85/5 and
oonsuaablo supplios and advooatod that contracts for those ng.lags 2 and
itoms should bo lot in & monmer vhich would oncourage

ocompotitions Ir. Hall indicated that there is intonso

compotition in tho punched oard markot both in Australia

and in ororsoas countriose

Mr, Herris informed usthat thore aro bulk contracts Q772
for a number of itoms of computor consumablo supplica,
but that s0mo ape let to more than one supplier because
in ocertain cases partioular compubers have special
requirementse
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312, Mro Shaw indicated that considerable effort is expended
in the evaluation of compebing tenders on a uniform, fair and
wnchallengeable basis. Ho said that bench mark problems and
porformances of machines are sel, scheduled and examined in
detail, and performances of machines in various circumstances

are also scheduled and examined in detail. He claimed that in
this way the performance, cost and capacity of each of the relevant
pieces of equipment are compared. He said that support that is
offered by way of software availability, capacity to expand,
delivery times and other factors are taken into account in

order to thoroughly evaluate each aspect of each of the machines
tendered. He informed us that in this way a decision is reached
and that in his experience there has not been any bias in any way
in favour of one supplier, nor a choice made vhere it had not been
deserved.

3130 Mr. Harris, Chaiman of the Commonwealth Stores Supply
and Tender Board, indicated that attention has been given to the
statement of software and training requirements in specifications
in as accurate a manner as possible. He expressed the opinion
that there is difficulty in placing a monstary value on the

words used by companies in their tenders. He said that depariments
endeavour with great care to assess this matter and also that the
Interdepartmental Committee attempts to do likewise and with as
much care as is given to its assessment of hardware tenderse

He added that the Stores Supply and Tender Board, as a non expert
body, must tend to rely on assessments made by the department
concerned and the Interdepartmental Committee bui that software

is not overlooked by the Stores Supply and Tender Boarde

3140 With regard to the development of computer systems,
Mro Harris said that ideally a large smount of systems analysis
should be undertaken on major tasks designed for a particular
computer installation before the specitication is written and
tenders are invited.

31he In relation to spscifications for both hardware and
data preparation equipment, Mr. Archer informed us that the
Bureau specifications were framed in such a way that it was
possible for alternmative equipment to be offered and that the
Bureau's tender document had provided that any tenderer may

offer equipment to meet whatever be regarded the specification

to require.

Q1539

Qe637

Q617

Q.2619
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316.  Mr. Vool indicztod that the computer industry was aware
of olaims that Commonwvoalth purchases had boen made on the
bagis of hardwarc oonsiderotions alonos In regard to such
claims, Mr. Glooson stated that price, characteristiocs of
hardware and software support offorod by the company in

the way of programuor assistanco and training and tho power/cost
ratio of the equipment wero cll taken into account in the
evalustion of tenders. Othor factors considored aro tho
production status of tho oquipment, dolivery dato, and the
oxpansibility of tho cquirmont in the light of estimated

fubure requiremonts. He indioated that the Stores Supply and 2.1065
Tonder Board would not pay undue regard to softworo included

in tho purcheso of a computer sinco it would assume theb

suoch an assossment had boon undertakon by tho Public Service
Board, the Intordopartmontal Comitteo and the dopartment
conoemede He indioatod that vory close attonti-n is given to
tho software accompanying the oomputer boing acquirod.

317, Mr. Vool expressed tho view that there is a noed to reduse 7664
the prosent wastod effort on the part of suppliers in tendering

for government As+DsP. contracts. He said, for example, that

seventcon companies may tender to meot o specification.of which

porhaps four or five may be considered. He suggested that a

form of bidders meeting could achicve improvements in this

method of tendering. He olaimed that the cost of moeting a

tendor could amount to $50,000 ropresenting a oonsiderable outlay

to the industxy. He indicated thaty gonorally, the industry 665
is not dissatistied with the quality of departmental specifications.

He considered that Government departments make intelligent use

of advice available from oompanies in the selection and use

of computors. He said that the Government has a group of

oxtremely well qualified officors in thig field, and that they

are pPerheps better qualified than many pooplo in the supplying
companies. He added that a great deal of oxpertise is required

in the assessment of goftware required for A.D.P. applicotionse
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318, Mr, Hell dndicated that as only one supplier would Q70
receive a contract when let, the Department conczimed could 7
convey the nature of the problem to a group of bidders at

a conference where it would be obvious to some suppliers

that they should not bid for the controct, He indicated

that in some cases this could be an effective way of

purchesing equipnent for a Government Department and that

it is used in a number of cases in the United States of

America, In that country, however, a cinsiderable amount

of knowledge has developed and there has been a move towards

seeking requests for price quotations.

319, Mre Harris expressed the view that the aim of bidders' Q.803
conferences would be to enable a department to modify details

of o proposed specification. He understood that departments

already have extensive discussions with computer companies

as to the ourrent state of technology in the industry so

thot all recent development vould have been considered in

the preperation of specifications, He said thot such a Q.804
confer.ence was not intended to be a substitute for the

formal tendering procedure and that he would not favour

any arroangerent which led to termination of the public

tendering system, He also expressed the view that

individunl discussions by Departments with companies could

produce more intelligent results than a bidders conference

since the latter could be confusing to Departments. He Q.683
indicated that expenditure incurred by computer suppliers in

seeking government business is not peculiar to the computer

Industry and that any company tendering for large contracts

is involved in consideroble cxpensc in submitting a tender,

He s2id that o great deal of care is taken in the preparation

by dopartmonts of spocifiontions and in their approval by the
Intordepartmental Committee with the intention of avoiding

this problom of oxcessive expenditure by Componies, He

indicated that if & Company incorrectly reaches the canclusion

that it is a strong contender for a particular oontract the
responsibility for this view must be with the Company itself,

J20e Mr. Gyngell expwressed the opinion that a bidders
conference would not diffor in prineiple from the present
method of acquisition of computers by the Commonwealth government. Q.597
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3210 With regard to tendering procedurs ifr. O'Neil
indicated that one of the greatest problems in tendering
procedure is the system of ocalling for quotations on the

basis of written documents which is a fairly general practice
for large acquisitions in industry and for the Government.

He said that for its own sake an organisation must present

a document to ensure that it is assessing its problems clearly.
At the seme time, from the point of view of both the supplier
and the purchasing organisations, discussions with the supplier
should develop ovar the periocd in which the application is
being considered. He said that in this way the supplier weuld
appreciate the problem of the user and the user would obtain
the benefit of the supplier's experience in similer circumstances.
He indicated that in purchasing computers. the choice of
manufacturers should be narrowed over a periocd of time to a
shoxt list of normal suppliers. He said that the Government
approach to purchasing is somewhat different from that of a
commercial user in that it is constrained to a tendering system
vihich virtually ensures that every possible supplier is
examined in exhaustive detail. In these circumstances Government
departments are ungble to reduce the number of suppliers or
range of equipment which they will consider.

3220 Ur. Gleeson informed us that it would be possidle
for the supplicr of original equipment for an ingtallation

to lower his price when tendering for equipment and having
secured a contract to raise his price when offering additional
equimment for the enlargement of the initial installation.

He stated, however, that this was nct a valid reason for
changing the traditional system of tendering. He said that

in certain situations there need not be a "tie" to the original
supplier although generally; because of eritical factors such
as programming of applications and poszible reprograrming that
may be invelved in trensferring to equipment supplied by another
manufacturer it is likely that a second installation would be
supplied by the company which had supplied the oxiginal
equipment. He indicated, however, that +iis is not inevitableo
3230 Mro Pridmore infommed us that in relation to more
modern types of date preparation equipment, there may be good
reasons for this equipment being related to computing equipmente
He expressed the view that should expansion ot an installation
be contemplated, there is no doubt that the original supplier's
equipment should be used, and that this would be general practice
throughout the worlde An example of this being, that should an

Q.208

Q.215
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additional printer be required, the elestronic ocircuitry of
a printer from the original supplier would be designed to matoh
the remaining parts of the manufacturer's eguipment.
3240 Mr. Avcher indicated that a purchaser would not Qs. 1621 &
be "tied" to an originsl specification aml that if & second 1623
computer was required, new tenders would be callecde Mr. Harris
informed us that should additional ancillary eguipment be
required it would be included in the class of machines provided Q.718
for by Treasury Dirsctions and its acquisition would therefore
be processed by the Commonwealth Stoxes Supply and Tender Boarde
. 3250 Mre Shav advised us that as data preparation equipment Q.1186
is regarded as office equirment, a department contemplating its
hire would advise the Public Service Board and seek its comments
in addition to approaching the Sto res Supply and Tender Boarde
He added that the Interdepartmental Committee would expect to
be advised and its advice sought, should departments contemplate
either the hire of equipment or the use of a Service. Bureau.
3260 Mro Archer informed us that all decisions regarding Q01616 &
rehtal or purchase of A.D.P. equipment are made by the 61
Public Service Boarde He said that he was satisfied with
the present procedure of purchasing or hiring suuipment
through the Commonwealth Stores Supply and Tender Boards

Mr. Gleeson indicated that consideration has beer given to Q.1618
altemative forms of purchasing, but he said that it had
not been possible to improve on the present method of Q.873

tendering and purchasing. With regard to errora that may

have occurred in government purchase of 4.D.P. equipment,

Hro Veel expressed the view that it would be unlikely that G670
a catastrophic decision would have been made. He indicated,

however, that there may be disappointment in the software

that is wltimately provided.
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(a) SERVICE BURRAUX

327, Mr. Veel considered that it would be logileal to have
a sensible sharing of equipment within a group of Government
organisations and that such an arrangement shonld be feasible
as the Government pays more attention to the acquisition of
equipment, including preparation of specifications than
vould be expected from the nverage private purchaser, He
also claimed that the establishment of a computer utility or
a form of centralised installation where one authority has o
degree of control over the work processed by the system
would afford a means of control for the Government over
anmbitious departments seeking to install computers,

328, Mr, Gleeson informed ws that the fundamental point in
regard to the desirability of interdepartmental sharing of
equipment is whether the nature and scale of a Departments
Automatic data processing is such as to warrant the
establishment of that Department!'s own separate facilities or
‘o use facilities offered by an orgonisation operating in the
nature of a Commonvealth Service Bureau such as the Bureau
of Census and Statistics. He also indicated that 2
determining factor in relution to the timing of the introduction
of an installation of this nature would te the staff shortage
anticipated for some time to come. He seid that co~ordination
of AD.F. has been achieved by the Commonwealth Government
in the form of Service Centres, in the case of scientific and

Qs, 621 to
62, and
658

Q 925

Q.870

technical computing at the G.8.I.R.0., and for commercial computing

at the Bureauw of Census and Statistics,

329, He indicated that, in the short term, orgenisations
currently using the C.S8.I.3.0, tnd Bureau of Census and
Statistics Installations vAll almost certainly continue to
use them, but that the period for which they vill continue to
do so 7ill require determination in the future. He added
hovever, that there was some concern at the developing
situation vhereby the Bureau of Census and Statistics network
may not be able to cope with adGditional demands being made
upon it. Fubure requirements of A.D.F, equipment are difficult
+to assess since departmental needs change and there my be basio
developments in equipment affecting the approach to assessment.

Q 882

Q1050
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He informed us that consideration had been given to the
aesirability of either establishing add‘* onal installations
or to increasing the size of existing installations such as
that of the Buresu of Census and Statistics, He said that
a survey of potential A.D.P. needs within the Commonwealth
Service had been undertaken by the Public Service Board

in 1961, and that the position is currently being reviewed _
%o include possible future usage of the Bureau of Census and
Statistics network,

330, With regard to future usage of the Bureau's network,
Mr, Archer informed us that it vas originally intended that
the basic equipment would be in use until about 1969 or )
1970 and that this estimate was currently walid,

331. Mr. Pridmore indicated that future development of the
facilities of the Bureau of Census and Statistics could take
one of several possible forms, including the establishment
of large nunbers of installations, or the introduction of
larger installations on a regional basis, or thirdly the
development of very large scale Service Bureaux. Each of
these howsver, vould present problems of implementation.

Q883

Q 1629
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! e) LARGE-SCAIR COMPUTTHG FACILITILS

332, Mr. Gyngell stated that time sharing techniques offer  Qu577
an opportunity to optimise the use of both computers' and
users' time, -since it provides for the ruming of a

nunber of different progremmes at the same time vithin a
computers He informed us that while technically, computers
are now very rapid in operation, the methods of input to and
output from the computer are relatively slow, He informed

us that time shardng permits the computer o process more

then one programme simulteneously, so long as the input and
output equipment is not used for more thon one programms

a t the same time, Ona time shored basis, computer time

is being used which would otherwise be wasted. He indicated
that up to 15 programmes may be processed simultaneously
providing sufficient peripheral equipment and storage capoocity
exist within the instellation to hold the programmes, He
added that this method of A.D.F. operation is becoming gtandard
procedure in the use of computers,

333, He  suggested that the Comwonveclth Government Ixhibit no,
should enter the field of Computer Service Bureausx in 85/6
competition with those Companics alroady offering bureau

fooilities in Australia, Applications processed by such

bureaux were said to include Commercial projects required at

reguler but infrequent intervals such as share registrations

and monthly sales statistics; tecmical computetions which

may require powerful cquipment vhich would be wneconomic for

a single user; manegement sclence techniques such as resource
scheduling; programme testing for organisations gaining

experience in computer techniques and regulsr usage for

ordinary commercial applications such as invoicing and payrolls,

He cloimed that commerciel Bureaux provide waluable services

to many users, He ndled, that there is o great number of

amall businesses for which the use of a computer is wneconomic

in the present situntion, eithor because the business is too

smll or because the use of a large computer is chesper than the

use of a smll one,
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For these reasons he suggested that for computers to be economic
for these potential users, a computer grid system in the

form of a public utility should be established and claimed

that this service could be provided almost immedintely, He
suggested that o development of this type could yield
svbstantinl benefits for fustralia,

334. In developing his proposal Mr., Gyngell stated that

large computers could be established in regional centres,

each connected to a large nwiber of users and to each other

over data transmission lines, He said that input - output

consoles could be hired by users who would be charged for the

use mde of the computer, Such a scheme Exhibit no.
could be started in a smll bub useful muner and then 85/6
expanded as it met with widespread acceptance,

335, He stated that the Government should not content itself
with being a large, or very large computer user, encouraging
the use of computers merely by example, He indicated that
such an example tends to foster the belief that only very Exhibit no.
loxge organisations could justify the use of a computer and 85/6

that this belief is becoming increasingly more illusory.

He stated that o computer grid system is the logical method

of providing low cost computer facilities and he suggested

that it be given urgent consideration, -Having

regard to the present development towards standardisation

of equipment between manufacturers, Mr. Gyngell said that the estab-
lishment of such a system should not unduly limit the choice of equipment
offering, He claimed that installation of a utility of this
nature is a necessary form of investment for this cowntry and

Q574
that a similar complex is operating at the Massachusetts
Institute of Technology in the United States of Americn.
336. Mr, Hall expressed the opinion that cs time sharing is in
the initial stuges of implementation, the experience of
monufacturers would e limited and that the benefits of time Q.53

sharing have not yet been proven, He felt, however, that

due to the similarity existing Letween Government Departments,
time sharing might hold greater attractions for Government
operations thanfor those of private enterprise. He informed us
thot the Canadian Government has. embarked on a project which
incorporates time sharing machines which should prove to be

of great interest and he suggested that this project should be
studied by governments throughout the world to assess vhether
or not it could be successfully adopted.
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(vi4)EROBABLE FUTURE IMPACT OF A.D.P. ON THE
- ADMINISTR.TIN OF THi SERVICE.

337. Mr, Gleeson claimed that computer based systems will, Exhibit
particularly in the longer term, prove significantly more 85/9
economical and eftective then would substantially expanded

manual or mechanlcal systems. He said that their use is,

and will be, a signifiicant factor in the maintenance of a

modern and efficient public service, Although the cost of Q 919
dmplementation is high in terms of equipment and mnpower,

the investment is primarily of a long term nature designed

overall to increase productivity in a general environment of
competing demands on available resources. He stated that

there is a limit to the extent to which predictions can be

mde regarding the probable future effects of AD.P. on the
administration of the Sexvice, particularly those which

will arise through changes in technology. He noted that the

basic changes in hardvore, such as the development of the
transistor and of chip clreuitry have occurred over a

relatively short period and claimed that the authorities

concerned with the implementation of AJD.P, in the Commonwealth
Service have becn able to ensure that development plans are as
flexible as is practicable and that systems are introduced

in such a way that foreseeable changes in technology can be
incorporated,

338. He also stated thut the pace of extension of

4.D.E. applications will necessurily be determined to a large Exgsﬂ/’;’“
axtent by the availability of suitablc staff to implement now Q927
systems, He said that 1t has not been practicable, nor

would it be scnsible, to attempt to develop all possible

applications simultancously. OCwrrent applications, and

those under development have been judged to return the

greatest administrative, technical and scientific advantages.
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He stated that the next major stage of A.D.P. development in the
Commonwealth Service will provide for the widening of the
scope of its application and for its extension to new areas of
application. He added that the expansion of activities,
considered together with developing changes in technology and
assoalated equipment costs, will require coreful examination
to determine whether it vould be more mractical and economio
‘to enlerge existing computer installations or to provide
additional installations. He informed us that several
technologicel and allicd developments can be expected to
affect the longer term usage of A.D,P. in the Commonwealth
Sexvice dncluding -

+ the availability of more powerful and
relatively cheaper computers, based on
pover-cost ratios;

« Turther development in peripheral equipment
such as data transmission facilities,
ensbling a reduction in the total number
of installations than would otherwise be
necessary by permitting immediate access
to computer capacity by remote users;

« ‘technological change in data preparation
equipment. may allow the collection of data
closer to its source, thus eliminating
data transcription and reducing the cost
of data processing;

+ developments in computer operating systems
and languages which should increase the
productivity of programmes;

« development of sophisticated information
systems which would facilitate research
and reference work, thus avoiding
duplication in research efforts; and

» an increpsed gophistication in planning and
control systems enabling better overall
control of government operations.

Exhibit
85/9
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339, M¥r. Gleeson said that AJD.P. applications for seientific,
technical and administrative purposes are expected to become Exhibit
more pervasive in the Commonwealth Service and by an evolutione.rySS/ &4
process, to affect administration in a variety of ways.

He indicated that the introduction of Management science to Q.2035,
the Commonviealth Service would be an evolutionary process,

as, under present cunditions its broad applicetion to large
organisations such as the Commonwealth Service would be a

lengthy procedure. He added, however, that as computer

techniques become routine subjects within Universities, a

new type of manager will emorge. In the short-term period,

however, the Public Service Board is endeavouring to impexrt

knowledge of AJDE. methods to its senior officers.
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CHAFTER 6 - CONCLUSIONS

339. In deciding to initiate on inquiry into Automtic
Data Processing, Your Comnittee was mindful of the growing,
avoreness of Industry and Govermment alike in this field of
technology and of the rcpid development of computer applications
both in #ustralin and overseas, Your Committee itself bad
encountered problems sgsoclated with £.D.P. in its various
inquirics into Depertments emd we had noted observations
mede. by the Auditor-General in his Iteports to the Parliament
from 1963~ onvards, ¥e Were aware also of Reports on
other countries experience in this field, Your Committee
felt that a useful purpose would be sexrved if a general
inquiry were to be undertaken, in a context sufficiently
broad to esbrace technological changes ocourring
concurrently with the growth of computer usage

on the one hand and an cxemination of the co-ordination
processes involved in its introduction to the Commonwealth
Service on tho other, From this we sought to draw out
useful guidelines for menmagement in tids developing area,
with particular reference to the Commonwealth Service.

340, | arising from the brond nuture of the inguiry, Your
Committce exterded its ranse of witnesses to include the
suppliers of computer an® mmeillary equipment to the
Australion market and acknoviledged experts in the field of
computer usage. This rrocedure enabled a veriety of
evidence to be obtained snd points of view expressed on
relevant areas of the Commonvealth Administration, as is
evidenced particularly by the observations and suggestions
mnde by witnesses for improving Commonwealth operations, ond
enriched greatly analready stimulating and challenging field
of inguiry,

341. As the evidence teken in the present inquiry does not,
by desifgn, cover all of the computer applications. within the
Commonwealth Service there are, of necessity, areas of
evidence recorded in this Report, on which Iowr Committee
would not, at this stage, feel competent to reach firm
conclusions, At the same time, however, some of these areas
are of such importance and the evidence taken suffisicntly



150,

conclusive for us to offer tentative conclusions or cbserv-
ations vhich it is hoped mightl scxve as guldes to a successor
Committee should it decide to conduct further inquiries into
specific aspects of 4.D.P. within the Commonwealth Govelnment
administration.

Computer Technolony in Australia

342. The evidence submitted suggests that vhile the number
of computers installations in Australis has not been large
comparcd -dth the number of installations in highly industrialised
countries overseas, .usiralin's position would compare
favourrbly with that of some of the more significant
cowntries of Western Buropc. The evidence also suggests
that Australia's growth rate for computer installations

will be high compared with corresponding growth rates

in overseas countries.

343, From the outset the justralisn computer market has
been supplied wholly by overseas-based companies, mninly

of Jritish or American origin, It would appeor from the
evidence, that, by comperison with the position in some
overseas cowntries, the supplying industry is in a .
competitive position, but at the present stage cay not be
highly profitable, In these circumstonces the evidence also
suggested that o manufacturing industry might not Le
established in Australin within the next decade.

34k, In regord to merket growth for computers in Austrolis,
estimates supplied by witnesscs varied widely but suggested

that by 1970 the number of computers installed might increase to
2 level in the vieinity of 1,200 to 1,400.

345. In regord to technological cdvances mede within the
computer industry the evidence shows that changes arising from
reseaxrch and development are now being implemented

conmercially at a more rapid rate than was the
case a decade ago and this has resulted in declining costs of

computation, based on power-cost ratios in industrial, scientific
and commercial. applications,
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346. The evidence indicates that. computers have alrendy
been applied to a significant range of soientific and
commexroinl appliontions in Australis and that this ronge

is expected to increase substontially in future yocars,

The need to accelerate the rate and increase the range

of* applicationa, in response to the need for increased
productivity was emphasised by witnesses.

Staffing and Baucation

347. It would appear from the evidence submitted that fhere
is a world-wide shortage of skilled persomnel in the computer
industry, Conservative estimates relating to staffing in
Magtralia suggest thut vhilst about 1,000 trained stoff are
available in 1966, ebout 12,000 would he required by 1970
and thot. the demund for trained staff would increase by
about 1,500 per annum betueen 1969 and 1976, Witnesses
emphasised the role which must he taken by educational
instituttons if the growth of computer usage in Australis is
not to be impeded in the years nhead, Specific proposals for
future education programmes were made by Professor Ovenstone,
These and othexr related observations, which are get out in
Chapter 3 of the Report arc commended to the authorities
concernod for examination,.

Criteris by vhich Computer Installations my be
Justified end their efficiont usage measured,

348, Chapter L of the Report contains criteria that may

be adopted as guidelines to the installetion and productive
usoge of computers. Some oriteris referred to in that chaptoer
were developed from a survey conducted into the results achieved
in company installations in the Undted States of America.
Whilst these oriteria may be applicable to such installations,
Your Committee recogn.‘ses that some of them, particularly

those relating to profitobility may not be applicable to
Governmental installations “here profitability in th'e commercial sense is not
relevant and vhere the uscs to vhich computers might be put
could, in the public interest, bu somewhat different from the
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uses made of computers in commercial undertakings. Subject
to these qualifications, Your Committee believes, on the
evidence, that the following basic criteria are validly
applicable to computer installations and usage within the
Commonwealth Sexrviee:—

(1) Installation Criteria

« Exploratory Studies
349. In respect of each proposed A.D.P, system an
exploratory study should be undertaken to ascertain at
relatively little cost, vhether the benefits likely to be
derived from the implementation of AJD.P. are sufficiently
evident to varrant the commencement of a feasibility study,
to define the areas within which such a system should be
applied and to determine vhether the costs and inconvenience
of introducing an A.D.P. system are justified.

« Peasibility Studies
350. In cases where exploratory studies satisfy the
requirements mentioned, a feasibility study should be
undertaken to investigate, in particular, the department's
existing systems, procedures and reports, to determine records
and information required for efficient operation and to design
A.D.P. procedures for the maintenance of records and the
production of required information. Such a study should be
undertaken by a small group of officers with a Inowledge of
the management needs of the department concerned and also an ’
understanding of the capabilities and limitations of computers
and other equipment and experience in management system
analysis and design.

(31) Usage Criteria

« Scope of Applications
351. Vhen computers have been installed, the applications
placed on them should cover the major functions of the
depertment concerned and should not be limited to accounting
and routine aspects of its work,
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. Costs of Tnstellstion and Operation
352, Departments which have installed computers or
ancillary eruipment to be used in conjunotion with other
departmental installations should maintain accessible records
of their installation and operating costs fyrom which
mnagement appraisals of the use of iL.D.P., equipment may be
made.

» Managomont Participation
353. It is clear that for dupartmsntal installations to
achieve maximum success in concept and implementation, the
Permsnent Head of the department concexned should identify
himself vwith the project prior to the initiation of an
exploratory study and with all subsequent major phases of
acquisition, installation and operation, It is also
probable that the closer the level of the chief AJD.F. officer
in o department to the Permanent Head, the greater will
e tho operative success of the installation.

. Norml usege of Installed Capaocity
354 In regard to criteria relative to compuber usage,
we were informed that capacity con dopend on the nature and extent
of peripheral ejuipmont in use and that a computer has a wide
range of caprvilitics, It wms suid thet saburation poini':
is the detormining factor in the introduction of new
equipnent and that while additionsl equinprent mey be added
to the original computer to enable it to process more complex
problems and additional work, the value of this prqcedum
would be limited by the capacity of the original processor
portion of the camputer, In the case of Commonvealth
ingtallations, it was claimed that a two shift oporation on
the basis of a five day vorking week would constitute normal
usage for AD.E. equipment. .

4.D.P. in tho Commonveelth Service

355. Positive action for the development of A.D.P. in the
Commonvealth Scrvice commenced in 1958, Vhilst the planning
for commercial operation of A.D.P. in the Commonwealth Service
is the responsibility of the individual departments concerned,
overall co~ordination has been the responsibility since 1960
of an Inter-departmental Committee appointed by the Frimo
Minister, Thic Committoc comprises representativesof the
Public Service Boaxd (Chairman) the Departments of the
Treasury, Defence and Pestmastor-General
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with representatives of other departments to we co-opted as
required. The Scerctariat for the Comaittee is supplied by
the Public Service Board.

356,  Your Committee supports the concept of on Inter-
departnntal Committes to undertake overall co~-ordination betveen
departments in the AJD.F. field. It feels hovever, that
any observations vhich it might moke as to the range of
functions of that Commitice, the composition of its membership
or its succees in the co-ordination role, would be premature
at this ecarly stage in a broad inquiry, In particular, for
example, Your Committee has not had the opportunity to take
evidence from Departments vhich have submitted 4.D.P,
proposals to the Public Service Board for consideration by
the Committee, but which are not included in the membership of
the Committee. Their experiences would require careful
evaluation,

357. In its relation to the co-ordination of computer usage,
the Public Service Board is wested with particular
responsibilities under Section 17 of the Public Service Act, It
also exercises certain responsibilities in regard to training
which, as has been indicated, is a very vitel area in AD.F.;
and j} also provides direct practical assistance to departments‘
in the investigation of computer methods and applications,

358, The role of the Depurtment of the Treaswry in A.D.P.
includes the mépcnsibility for the financial management
of the Commonvealth's alfairs, mombership of the Inter-
departmental Committec, administration of the Audit Act and
the operations of the Stores, Supply and Tender Board.

359, The Treasury's function in the realm of financial
management is traditionally more widespread than the

field of AJD.P. and in general, constitubes the basis for Treasury
participation in a wide variety of Commonvalth interests.,

In these circumstances, and having regard to the growth of
Commonwealth expenditure on A.D.P. in recent yeers, our

attention vas dravm Yo the fact that the Common.ealth

Statistician has represented the Department of the Treasury on

the Inter-departmental Committee since its inception in 1960,
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Youwr Committee is most anxious that its views on this
appointment should not be misunderstoed, Having regard

to the nature of the Intcr-departmental Gommittee's functions
and its powsr to co-opt members, Your Committes would expross
some concern if it were to find that, with his wide
experience, the Commonvcolth Statistician were not a menber
of the Committee, At the same time, however, ve must
question whether in the appointment of the Statistician as
1ts representative on the Committee, the Department of the
Treasury is uble to exercine the sume degree of dircct
financinl responsibility that it would feel bownd to accord
to other interdepartmenial committees and administrative
agencles on which it serves,

360s In regord to the administration of the Audit Act by the
Departmont of the Treasury, ve note Mr, Harris' comment that

in practice, A.D.P. installetions in the Commonvealth Service
had been modelled in accordance with existing legislation

but that a more officient AD.F. system could possibly

be devised in respect of some procedures if the Audit Act

or Treasury Regulations were to be amended. In particwlar, )
he indiented that an examination is required of Scetion 34 of

the Audit Act, as that Seotion, in its present form, may place
some limitations on the efficiency of futwre AD.P.
installationa. Ve note with approval Mr, Harris' advice

that agreement has been reached with the Auditor-General

to seek urgent amendment to this Section and we trust th:t the
Department vill give early consideration to the amendments of
other Sections of tho 4ot and attendant Regulations and Directions
which in their present form, might impede the efticient
antroduction and operation of .,D.P, in Conwonwalth departments,

361, We note that ustimates have been made of 4.D.F. staff
requirements within the Commonwealth Service for the period up to
1970 and thut vhilst the Public Service Board doea not cxpect

to experience problems rel. tive fo the recruitment of data
preparation staff or computer operators, difficulties have

been experienced in obtaining sufficient progrommers in the

past and this Qifficulty is expected to persist in the future,
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Compared with some 450 programmers available in 1966 in the
Commonvealth Service, about 1,500 are expected to be required by
1970 on the basis of a normally expected wastage rate of
approximately 10 per ocent per annum. We note with approval the
assurance given by I.!r. Gleeson that the Public Service Board is
meking progress in overcoming the A.D.P. staff shortage within
the Commonwealth Service and that the Board's recruitment

for the Programmex-in-Training scheme, commenced in 1964,

has significantly improved the staffing position.

3620, The provision .oi‘ training in the Commonwealth
Service is undertaken partly by the Public Service Board and
partly by depariments within the Administration. In this regard
weo note the views expressed by Mr. Pridmore that while the
Programmer-in-Training course conduoted by the Bureau of

Census and Statistics and the Systems Analysis and Design
course (or Programmer Course) conducted by the Publio Service
Board serve different purposes they are complementary in some
respects. This raises the question of whether or not the courses
converned might be either repetitive or in conflict in respects
in which they are not complementary and we would expect the
Publio Servioe Board to ensure that neither of these
poseibilities should arises We also note that whilst the
Public Service Board and the Depariment of Defence mrovide
training courses for systems analysts (or programmers) of three
months duration, Mre Pridmore expressed the view that over a
period of six months it would only be possible to train

staft in the rudiments of programming. Your Committee
believes that due to the importance of Programmer training

and its close link with optimum usage of installations and
programmer staff requirements over the next few years, this
variety in duration of courses offered should be examined

by the Public Service Board and departmemts concerned without
dal'eyo

363 Managemont training courses of one-day's duration have been
provided by the Public Service Board for Permanent Heads of
departments, whilst t training courses of three weeks

duration have been provided by the Bureau of Census and Statistiocs
for senior staff of departments. We note with interest Mr.
Archer's remarks thet if' the resources were available to increase
the duration of the Bureau's course and if senior staff were able
to attend them, he would prefer the course to be extended and

that considerat;:on had been given to offering refresher courses
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to officers who had attended tho Bureau's carlier coursese

Your Committee would support the extension of the Bureau's

present training course and would exhort departments to ensura that
suitable officers aro mede available to take advantage of that
course and of such refrosher coursos as the Bureau finds it

1s able to msko available.

364, During our inquiry evidenoo was takon relative to
the question of conduoting economic studios relating to the
cogts of installing and oporatin'g LrD.P- systems in the
Commonwealth SGrvioe; We note tho views oxpressed by Mr. Harris
that although such a task would provo difficult to accomplish
it would serve a useful pu.rpose; Attontion is invited to

Mr. Harris' view that the Interdepartmentel Committes would be
& suitablo body to undertake such a task end that he would fully
suppoxrt any move thab was mado fo oxtend, if neoessary, the
torms of referencoe of that Committee to enable the work to be
undertaken. We note also the viows expressed by Mrs Gloeson
that the Public Sorvice Board obtains roports from departments
as.2t 31lst March each yoar reolative to motivities in their
managemont services field including A«D.P. and that whilst
progroessive reviews are made by partioular departments, no
writton annmual reviow has so far beon mede.

365. Your Committee bolicves that the undertaking of .
eoconomio studies of achiev b5 for each C Lth A.D.Fe
insballation, would prove to bo a valuable task and might well
elucidate whother or not optimm use is boing made of eq,uipnem:;

In this connoction we believe that the data relating to

ingtallation and operating costs of A.D.P. systems which we have
obtained roadily from a wide rango of departments in connootion with
the present inguiry may prove useful in such a study.

3660 + As an adjunoct to the quostion of dovoloping economic
studies some witnosses suggested that inter~departmental ohargos
should be lovied on uger departmonts by departments supplying
ocomputer servicese In partioular it was suggoested that usor
departments should bo anore of the oosts of using computors

and that this awarencss is not achieved unless charges are
actuslly J.evieda. It was statod that the apparent provision
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of freo computer sorvices can result in the proparation of
inoffiociont programes snd their xopoated use with the result
that managoment losos all senso of the ¢mg costz of projects
involved and tho ospacity of tho computer is taken up sooner
than would otherwisc occur; As indicated by the Department of
tho Trossury, Your Committoe aramined the guestion of intere
departmental poyments in its Fifty-fifth Report, and, subject
o ocrtain qualifications, doubted the desirsbility, or
necessity, for one deﬁartment , ag a general rule, to chargs
another for any service or funotion; Whilst Your Committee
sees no reason to depart from tho views cxprossod in the Fifty-
fifth Report, it belioves that the argumonts raised in support
of the lovying of interwdopartmental chargos for computor
services are basically wvalids In addition we bolieve that
Membors of the Parlicment should be sble to make thoir own
asseasment; in monoy terms, of the extont to which certain
dopartments are providing computar scrvices for others;

In all the oircumstancos we believe that the objectives conoarned
would be achieved if dopartments providing computor services
were tomsess economic hourly chargo rates for the use of their
compubers and to apply these ratos to the computor time used by
client departmentse Tho anmual figuves resulting from 'bhe.se
caleulations could, with advantage, be published for the

" information of tho Parliament oither in tho Roport of the Auditor-
Goneral or in the Roport of the Public Servico Board, both of
which already supply cartain information rdative to A.D.Pe
operations in the Commorwoalth Sorxvice.

367 During the courss of our inquiry a number of
observations werc mado by witnosses in connootion with the
planning, implemontation and use of A.DsPs in the Commonwoalth
Service including administrative and commoroial upplioations;
the question of hire or purchase of oquipment

and tendering procedures. In addition, specific
suggestions were made in support of the establishment

of ¢ network of Sorvice Bureaux fox goneral purpose comput:lng;



139.

The main obeervations and suggestions made are set out in
part (vi) of Chapter 5 of the Report, We would commend their
consideration to the authorities concermed.

For and on behalf of the Committes:
- /&.‘M

Richaxrd Cleaver
Chairman

W by g

Secre >

Joint Committee of Public. Accownts,
Parliament House,

CANEERRA, AC.T..

igth October, 1966,
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Appendix No, 1.

GLOSSARY OF TERMS

AJD.P, Equipment

AJD.P. System

AD.P. - E.D.P,

Ancillary or
Peripheral Bquipment

Central Frocessor

Compiler

Closed Shop
Computing

Hardware

A machine or group of interconnected
machines consisting of input, storage,
computing, control, and output devices,
which vses electronic circuitry in the
main computing element to perform
arithmetic or logical operations
automatically by means of internally
stored or externally controlled
programmed instructions.

This term is descriptive of an
interacting assenbly of procedures,
processors, methods, personnel and
sutomtic data processing equipment
which performs a complex series of
data processing operations.

In general usege, these terms are
synonymous,

Ancillary equipment comprises devices
such as punched card machines,
magnetic tape units and printers which
are used to transmit instructions into
the central processor portion of a
computer and to receive information
from it.

The portion of a computer which includes
the circuits controlling the interpretation
and execution of instructions.

Part of the software which is developed
to facilitate the writing of programmes.

The organisation of a computing group
whereby all programmers using computer
installation belong to the same
computing group.

The electronic equipment within a
computer installation comprising
ancillery equipment and the central
Processor.



Open shop

Computing
&,
Programme
’
P
Programming
Language
Real time
Software
‘)
P Systems analysts
IR
{

A  computer installation in which
Programmers using the equipment may
beleng to any computing group.

The 1ist of instructions which is fed
into a computer, on punched or magnetic
tape.

A computer language used by programmers
to write computer routines or programmes.

The performance of computation at the
same speed as the events being simulated,
or at a speed which enables analysis or
control of related and concwrrent evenis.

The programmes and monitor systems used
to perform calculations with hardware
i.e. languages and compilers.

Before a programme can be written the
application has to be analysed in great
detail, and systematically re=-arranged
4o exploit the capacity of the computer
and to offset its limitations. This
is the work of systems analysts.
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Submission by IEM Australia Pty. Limited.

Submission by Control Data Australia
Pby. Limited.

Submission by Honeywell Pty, Ltd,

Submission by Dr. J.i. Ovenstone, Professor
of Computing Science, University of
Adelaide.

Submission by G.N. Lance, M.Sc., Pa.D.,
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Submission. by Australion Computers Pty. Litd.

Submission by Intermational Computers and
Tabulators Australia Pty. Ltd. .

Submission by the Department of the
Treaswry.
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Submission by the Conmonwealth Public
Service Board,

Submission by the Taxation Branch.
Stbmission by the Depertment of Health.

Submission by the Depariment of the
Treasury.

Submission byr:
The Fresident, Superannuation Board,
ané the Chairman, Defence Forces
Retirement Benefits Board.

Submission by the Bureau of Census and
Statistics..

Submission by the Department of the
Treasury.



