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C01!iPUTER CE['~ TRE ST/\FF 
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Fe l 1 ows: 
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Cornputer Sur.er,·'. sor: 

Orerators: 
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n .R. 0$borne, B.A.,.Ph.D. 
Con study leave for 12 months 

from December 5, 1970) 

R ~So Ar 0 er s s en, f.j . ~" co , P .. D. 
(Acting Head from December 5, 1970) 

D.E. La\vrence, f.'..A. , D.Phil. 

B.\·' . Smith, P..A., B.Ec. 
(resigned t.-arc h, 1970) 

V.E. Atkinson, i·~ .Sc., Ph.D. 
(arriw~cl June, EJ70) 

p. f:. Fem·Ji ck, r.i;. C:c. I Ph .11. 
(arriviny February, 1971) 

P • f ·i • C r ea s y, B • Sc . 
( ~taff Cancticiate) 

L. S. Jennings, B.S c. 
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D • P • f ; c Kee , r1
'. • s c • 

(resigned June, 1970) 

D • I' ; • R y a n , B • S c • , IV: • S c • 

R • t,; e i s s , D p 1 • I n g • ( V i en n a ) 
(arrived October, 1970) 

B.F. Buttcrfiel~, 8.Sc. 

P.fl. Creasy, P..Sc. 
Crcsi gne ! July, 1970) 

H • r<c K i n l e y ( i.1 i s s ) 
(?.ppoi rt2ci duly, 1970 ) 

J.f<. Rohl cr · iss), B.Sc . 

l. R. Simpson, B.Sc. 

P. Tindale 
A.J. !-l arris 

r:1 • r : • B r i n k 1 c y <: ·: r s ) 

K. r:. Fr<.inc c> 
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P . ; ·. Fry 
( -:: cc a ::; cc 1 /l. p r i l , l'.:.' 7 ) 

r. . Le': u·iss) 
(arrlvw ' Ju :·e , in; '-., ) 

'. ' • : · c ,, i n l '"'y ( : i s s ) 
(trans f~ rr 2rl July, 1 ~ 7 0) 

s . L 2 r ~ : ! : ;· : ( ' r s ) 

I) • ' ' 2 · , 1 · -: ( · r s ) 
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$TAFF tiOVEf-1 Ef'.'T AND VISITOR S 

i·i r. B.\·!. Sr:ii th r 0sign din March to take up a 

position \'Jith Compunet as r:anap- 0. r of their Government Systems 

Division. Dr. !/.E. Atkinson, Indiana UnivGr sity, Bloomineton, 

took up his appointment as e Research Fellow in June. 

t,r. L.S. Jenninr.:s, Adelaide, and i ·: r. R. \·'c iss, Vienna, arriveci 

to commenc e work on Ph.D. degrees \Jithin the Centre. 

Mr. P.r·1. Creasy r esi_r:ncd as a proe;ramme:r to tal·e up a 

lectureship in the new ly formed Computer Science Department, 

School of Seneral Studios, A~1 U. One of our operators, 

r: iss H. r ~ cKinlcy, was appointed on probation to th e 

resulting vacant programmer's position. 

Dr. R.S. Anderssen was absent for four months on an 

Australian riational University - f' osco1 University E1(changc 

Scholarship. During his stay in Russia, he visited 

Professor V.B. Glasko, f·:uthematical Physics, tloscov1 State 

Unive rsity, Aca~. A.A. Dorocinicyn, Head of th e US SR Academy 

of Sciences Coriputer Centre in f":oscov1, Acad. V. i'. . Glushkov, 

Vice-President of th e Ukranian Academy o f Sciences an d Head 

of i t s I n s t i tu t c o f C y b c r n e t i c s , !( i e v , P r of e s so r S • G . M i k h 1 i n , 

f ·! at hem c: t i c s and i·; e cha n i c s , L c n i n ~ r a (' S tat c; Un · v e r s i t y, and 

Professor E.A. Lubimova, I nstitut e of th e Physics of the 

Earth, 1'o sco1·1. 

In early D2c emb e r, Dr. 1'. . n . Osborne left on a year's 

study l eav e:: . host of his time \': ill be spent at the "Year 

of Mumcrical Analysis" at th e l lnive rsity of Dund 0c . \'hilc 

a~ay ho will give a numba r of invite~ addresses at 

Inter national Cor.f c rcnccs on OptiMization. Dr. R.S. Andcrsscn 

viill be Acting l· ead during his absence. 

Th e sudd en death of f ' r. Bob Fry, onr~ of the Centre's 

ope rators, was a dee ~ shock to all and a loss that w ill be 

hard to r ep l a c .:= . 
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cor ·i PUTER USE, FACILITIE~ A ~!D EQUIPMENT 

This year h2s been ono of frustration and ~is­

appointment for not only has the?. load on the machine continued 

to grow (so that slow job turnarouPd is a cause of major 

concern), but also th e anticipated Joint Centre with CSIRO 

has still failed to 1vin official approval. This situation 

is a cause of consirlc rable concern as no nrovision was made 

for the expansion oft~~ present cam nus computing facilities 

in this triennium because it was expected thst the Joint 

Centre would be in full ope ration in 1971. 

Th e ov c rloarling of th e proscnt facilities is best 

illustrated by lcn ~ th of job turnaround times and th 0 

fo l lowing is th e result of a surv e y to investiga te this 

carried out in July: 

(i) Turnaround time for ~he simpl est jobs Cexcludinz 

express hatch jobs) is one day. 

(ii) For jobs, which ere simple to schedule (requiring 

at most one tape and/or access to a disc which is 

usually mourted) and which r equir e 5-15 minutes 

e xecution time, a rlolay of from ono to three days 

is no rm2 l . 

(iii) Jobs., 1Jl-. ich requir e: full cor e C>l:iOI") or tvJO 

special disc cirivcs, can exp o.et an average delay 

of thr ee rhys. 

(iv) Jo bs which require special discs and which direct 

output to t r~c~ l i r.c printer (jobs \j ith a high 

volume of printed output) can expect an averaee 

delay of five days. 

(v) Bookines for oG t -o~-hours ope ration (the only 

feasible ~ay of runnine jobs with mor e than 30 

minute~ e xecution time ) have also had to be 

r e strict ed, and users are requesting two hours 

time for eve ry one t~at is availahl~. 
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These fieur os illustrate the s e ve r e delays facing 
us e rs, and, in pa rticular, tl e way in \11 hict- the processing of 

jobs r equiring d i sc backing store is affected. A consequ e nc e 

of this is that r esearch projects involving extensive data 

process i ng arc worst aff ect erl by the curr en t lack of r e sources. 

H 01.,1 e v c r , t h c de: 1 a y s f 0 1 1 on a 1 1 u s c r s and h u v c p <l rt i c u 1 a r 

si gnif icancc for research scholars and r e s ea rch workers on 

short term a ppointme nts. A suppl eme nt a ry submission has 

bee n mad e to th e AUC for int e rim relief pending the 

establishment of the r egiona l ce ntre, but, as ye t, no r e ply 

has bee n r e ceiv ed . The most u rge ntly r eq uir ed component of 

the supplementary submis si on was two add itiona l disc drives, 

and alternativ e me thods for funding th e s e we re investigat ed. 

Approval to buy two Calco~p CDl disc drive s was obtained in 

mid-Dec emb e r. This addition represents the cheapest, 

quickest and most effici e nt way to yi e ld a limit e d 

improv ement in turna round ti me. The drives should be 

opera tional ear ly in the new yea r. 

Further evidence of th e hi gh level of Activity on 

th e com put e r during th e yea r is shown in the ~ttachcd 

figur e of principal computing statistics . 
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RFSEARCH AND SERVICE ACTIVITIES 

(1) Operating Systems and Programming Suppor~ 

Further general purpose programs and subroutines 

have been made availabl ~ to users during the year. However, 

activity in this ?rca is decreasing as, after almost five 

years of operation with th e present computer, the CGntre has 

quite a comprehensive s0t of basic computational routines and 

utility packages. 

The Rclcas a 17 version of th u IBM Operating System 

has been maintained throughout 1970 and prspa rations are now 

under way for the implement2tion of the Release 19 version 

early in 1971. 

Recent work in the araa of oper~ting systems and 

programming support has been m2inly directed towards improving 

the turnnround for short development jobs and a continuation 

of ~ fforts to incrc ?sc system utilization in general. 

Short development job turnaround has been provided in 

the case of FORTRAN work, which covers 90~ of projects 

initiated, by tha introduction at the comme nc eme nt of 1970 of 

an Express Batch jobstra2m. This ~llows up to eight runs 

per job p2r day ~or jobs requiring no more than thirty seconds 

run time and five hundr ed l incs of printout. The Express 

B2tch system is based on a compiler obt~ined from the University 

of Mississippi and known as th o FORTLAGO compiler. It is 

compatible with the IB~r Oper~ting System FORTRAN compilers and 

has the ~dvAnt2gcs of running in about h ~ lf the amount of 

stornge and com p iling f nster. The compiled cod~ is less 

efficient 2nd 0xccution is consequently slower. Howev e r, 

for short jobs ther e is an appreciable ne t gain in throughput 

and the ability to multiprogram several partitions, including 

the proposed typewriter consol e p~rtitio~ is e nhanced. 



80/1971 

Avenues for significant improvement in system 

utilization hcvc been explored, Qnd short of the acquisition 

of new equipment, none r cmC1i n open. The Ccmtrc hns, in orde r 

to incr ea se throughput, r eso lved to e liminat e some of the 

existing functions pe rformed , an1 the only 1rea in which this 

appears possibl e is in job :=1ccounting. The Af'll ffonitor , a 

supervisory sub-system to enuhle faster processing of part 

of our worklond by eliminating job scheduling overh e ads of the 

IBf~ Operating System, at prese nt provide s compr r: hc nsiv"! 

accounting statistics for each job it har.dles. Partly to 

realize a small gain in syst em throughput and partly to take 

advantage of the be nef its inherent in the FORTLAGO compiler 

describ e d above, it is propos ed that th e ANU Monitor facility 

be repl ~ ccd by a simil ~r facility which will employ the 

FOPTLAGO compiler operating in ba tch mode, and which will 

provide a very b2sic accounting record, loeg ing jobs on~ 

d cpa rtmP-ntm~ nt~l basis only. 

l.'ork is curr ent ly in prog ress to\·J;: rds this end, ;rnd 

this includ e s rewrit i ng some F ORTRA~! l i b r~ry routines, 

resident a t e xe cution time. The rewriting is being done in 

or ~e r to compress tbe routin e s, so that stora~e may be saved 

to offset ~ddition~l co de that will be inserted to provide 

the basic accountin~ ~nd job suhmission, bcth from the 

central jobstre~m ~nd from r emot e entry points, such s the 

consol e typew ri te rs. 
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(2) Cours es and Colloqul2 

FO RT RAM C1 nd dOB C(l !'TRO L LAr!GUAG E (JC L) cours e s 

a rc giv e n to sma ll g rou ps (usua lly 10-2 0 ) wheneve r ther e 

is suf f i c i e nt d ema nd~ a nd i nt e nding stude nts r eg ist e r by 

obtaininF a fcrm fr om th e Secreta ry . Three FORT RAN and two 

J CL courses we r e he ld during t he yeC1 r . In ~ ddition a course 

on mor e a dv a nced topi c s and good programmin g pr ac tice s 

was aga in he l d a t th e beginning of th e l nst 2cad8mic yea r. 

Cour ses we r e he ld to introduce us e rs both to 

a vn ilabl e f aciliti es a nd to th e r e l e va nt t heoretica l 

ba ckground i n t he fi e l ds of sci e nti f ic comput a ti on, 

informa tio n proce ss i ng, di g i t2 l circuit desi gn, a nd r ea l 

t ime comput e r use . Th e se cou rs es occupy sev e ral l ec tur e s 

a week throu ghout th e yea r . 

Once aga i n coll oqui a ha ve bee n orga nis e d jointly 

wi t h th e CSIRO Divi s ion of Computing Re s ea rc h a nd ha ve be en 

ho ld fortnightly. Topics hcvc cove r ed a 0id e r ange o f 

fields of inter e s t t o bot h or ga ni sa tion s . 

A o ne - d~y semi na r on " Data Acqui siti o n a nd Rea l 

Time Syst ems" wa s he l d in th e Coombs Theat r e on ['.:: comb e r 9 . 

Th is w2 s ~t t endcd by over 250 pa rtici pa nts f rom a ll pa r t s 

of Austr a l ia. Th e aim of the s emi na r wa s to show how 

probl ems ha ve bee n solved usin ~ r e2d il y av~l l ab l e ha rdwa r e . 

The pa pe r s fe ll in t o thr co. s e c ti o ns - s peci a l purpos e 

h ardw~ r e for nata Acqui s ition, r ea l- ti me proe ramm i ng 

t nch niqu e s, a nd c xamn l es o f Rea l Time Sy s tems. 
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(3) Console System 

A flexible dat~ input/output {!/0) bus for the 

360/50 has been constructed, b2sed on the Direct Control 

and External Interrupt Feature of System/360. This 1/0 

bus provides a str~ightforw2rd ~2Y of intcrf2cing any 
one-byte pcriphcrDl device to the 3f0/50. 

A limited number of typewriters (!BM Selectric 

Input/Output Writers Model 735) will be att~ched to the 

1/0 bus. These will he uscd to d12velop an 12xperimental 

console system. The first local typewriter will be 

operational in early '71. lnstallc:tion of the first remote 

typewriter is dependent upon obtaining lines ~round the 

University cc.mpus. 

t-1ost of the software to be used in the initial 

version of the console system h?.s been written and tested. 

The control program which rolls user programs in and out of 

core and controls ~heir execution has been tested, us in~ a 

console simulator wbich c~n simulate ~ny number of consoles 

operating at any desired rate. As the simulator also uses 

th~ direct control feature, the console 1/0 supervisor has 

been tested using the simulator. 

The prop;r0ms \· 1hich will be avail2ble to the user 

include a desk calculator, BA~IC interpreter (which can also 

run in a desk calculator mode and permits editing) and job 

submission to the FORTRAN monitor. These programs were 

written in the Computer Centre. A modified in-core editor 

is also available. In addition it is hoped to provide 

F 0 RT R /'\I! a n d P LI 1 s y n t a x c h P. c I' e r s a n cl c e r t ~ i n 11 s o e c i a l " 

::>ackages. 

The console system, both hardware and software, 

was described in two papers rresented 2t th~ One-day 

Seminar in December. 
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(4) Numerical Analysis 

Major progress was made during the year in the area 

of improperly pos ed problems, and methods have been developed, 

in Particular, for Fredholm anrl Volterra 2quations of the 

first kind, for the solution of e lliptic boundary value 

problems by an imbedding technique, 2 nd for est ima ting 

co efficie nt s in a diffe r entla l equati on given informat ion 

about its spectrum. In addit ion, an impo rt ant concept 

rel ated to improperly pos ed problems i s the ge nera lized 

inverse of a n operator. Methods for est im~ ti nr this in the 

ma trix case have been studied, and it has a l so been used to 

develop a LJnif i 2d tre2tment of '~cwton- ike' methods for 

minimising a sum of squ a r es. 

\· 10 rk on t he des i e n of C"lU toma tic pad:agcs for a 

general cl ass of Fredholm s econ d kind equation Cln<l th e study 

of product integration metho~s for first kind Volt e rr a 

equat ions has been commenced. 

Th e dev e lopme nt of penGltv function methods for 

nonlinear progr amming problems has now r c~ ched a 

considerable l eve l of sophistic2t!on . Pa rticular ;=;t t e ntion 

has been pai d to th e de vcl pmcnt of hy b r id method s wh ich 

combine the a ttr a ctive f e2 tur es of s eve ra l clgo rithms , a nd 

very cffici2nt p r ocedti r cs h2VC been produ c ed in this wa y. 

An e xnmin2 tion of formal isms fo r the use of 

Mon t e C~rlo Inv ers ion for the inversion of data has comme nc ed 

in assocl2tion with the St~tisti cs Dcp2 rtment, School o f 

!?eneral Studies. The progress to da t e with thi s import~nt 

or ob l em hns been ve ry cn coLr c::iging. f\.s cons equ ence of this 
progress i t hc:is been r ossib l e to throw furth e r light on the 

de nsi ty model ling controversy and de ve lop ~ new method for 

r a ndom search in optimization. 
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OTHER f\CT!VITIES 

The University of Queensland Press undertook the 

publication of the proceedings of the ve ry successful one-d2y 
seminar organis ed by th e Centre in late 1969 on DATA 

RE PRESENTATION. The success of this seminar a s well as the 

previous one on LE/\ST QU/\RES iiET HODS l~i DJ\Tt~ 1\!1!/\LYSIS acted 

as a stimulus to all involved in preparing our third one-day 

seminar on December 9 on D/\T /\ /\rQUISITIO~ AND REAL TI ME 

SYSTEMS. The respons e of 250 to our first circul2r and an 
estimated at tenda nc e of 300 at some of the sessions was 
extre:mE:ly e ncoura ging a nrl indic ntive of the need for such 
intensive seminars of the form of our on e -day scminnrs. 

Throug~out th e yea r, a number of members of staff 

wer e invited to g ive semina rs . Dr. V.E. Atk i nson spoke at 

the Universities of ~clbourne and Tasmania about his recent 

work on second l:i nd integral equations. Dr. Osborne gave 

seminars at th e Universities of We lbournc, Sydney and L2 Trob e 

on his and his studcntsv recent war~. Except for Dr. R.LJ. 
Hamming , Be ll Telephone Laboratori e s, ,. 

r · r • B.W . Sm ith was th e 
only overseas r:u2st spea ker at th e Seconrl f'a tioncil Computer 

Conference of thn New Zealand Compu te r So ci e ty in August. 

In add ition, Mr. Smith spoko Dbout computinc to a number of 

Branch e s of the Aust r a lian Computer Society and the A~U-CSIRO 

Joint Computin g Sc~inar. Oth er mnnbers of t he Centre guve 

semin2r s at th e A~V-CSIRO Joi~t Computing Samin~r; th e se 

were Dr. K.E. Atkinson, Dr. n.E. LRwrence, ~ r. L.S. J e nnings 
and r', r. D.11. Ryan. 

Dr. tLR. Osborne, Mr. O.~· . Rya n and ~'r . L. S . Jennin gs 

read papers to the Numeric2l Analysis Sect ion of th e 

Australi2n hci thern2t ics Society r~cet ing in ~ie lbourne in !:C:1y . 
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Dr. Lawrence repr e s c nterl t he Centre at conferences 

on "An Overvie\v of Computer Control", "Computer Communications 

a n d D i s p 1 a y 11 a n cl " CS I R 0 l 'I o r k shop on /'. pp 1 i c cl t i on s of S ma 1 1 
Comp u t e r s " . He a n d 1 · r . P . N • r, re a s y r e,:, d D t'l p e r s 2 t o u r 

recent one-day se~inar on r~ ta Acq uisition and Real Time 

Systems. 

t:r . B. Butterfield r ~p rcsented the Centr 2 at the 

recently form ed IBM OS Uscr 1 s Group. 

During his visit to Russia, Dr. R.S. And e rssen 

ga ve semin0rs at th e Ma th r.:?l"'la tics Institute, Leni ng r3d , 

Ma thematic a l Ptysics Depa rtment, Moscow University, and the 

Institute of Cybernetlcs, Kiev. On the return journey he 
vlsited the Ccntr?l Computing Labora tory, Darmst acit, Ge rmany, 

and gave seminilrs at th e tlathematics Department, University of 

Dundee, and the Comput e r Science Depa rtme nt, Stanford University. 

Dr. f'.R. Osborne hns been invited to speak at two 

International Conferences on Optimizat ion durin g the comin ~ 

yea r. He is a memb e r of the IFI P Tec hnica l Arca 1 subcomm itte~ . 

1'1r. B.ll. Smith is ? Vice-Presid en t of tr·e /\ustral ian 

Computer Soci et;, Chairman of t he Ca nber r a Branch of th e 

Society a nd with Dr . M.R. Osborne 2 memb - r of the Course 
Advisory Committ ee in Computin g Studies 2 t the Ca nb e rr a 

College of Advanced Education. 
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CC't:iPlJTER CENTRE PURLICATIOMS - 1970 

J\nderssen, R.S. 

A class of densely invertibl~ parabolic operator equations, 

Bull. /\ust. Math. Soc. 1 (1969), 363-374. 

J\ note on the fitting of non-equispaced two-dimensional data, 

Geoexploration 8 0970), 41-43. 

Bounds for conductivity modelling, 

Earth planet, ~ci. Lc~t. 7 (J.970), 31L!--316. 

The character of non-uni0u e ness in the conductivity 

modelline problem for the earth, 

Pure Appl. Geophys. 80 (1970), 238-259. 

Linear models in Data Representation, 

Data Representation, University of Queensland Press, 

Brisbane, 1970. 

J\ revie\J of numerical m0thocls for certain improperly 

posed parabolic partial differential equations, 

J\NU Computer Centre Tech. Report #36, August, 1970. 

An~erssen, R.S. and Osborne, M.R. (Editors) 

Data Representation, Unive rsity of Queensland Press, 

Brisbane, 19 70. 

** ** ** Anderssen, R.S . , Doyle, H./\. , Petersons, H.F. , Seneta, E. 

On smoothing and s pherical h~rmonic analysis of the 

s to r m of Sept em be r 2 5 , 1 ~ · 5 8 , 

J. Gcophys, Res. 75 (l ~l 70), 2569-2577. 

/\tkinson, K.E. and Gil bert, R. * 

Integral Operator mP. thods for approximating solutions 

of Dirichl c t problems, 

Proce ed i nfs of Conf o r e nce "f,!um"'r i sche i'i ethodc der 

/\pprox imat ions theor i e, Oberwa 1 fach", Germany, 1969, 

Springcr-Vr.rlag, 1970. 

Butterf ie1d, 8 .F. 

Operating ~ystem Facil i tics and Requirements for Job 

Process i nc on the NlUCC System/360, 

J\MU Comp1 .1 tQr Centre Tech. P.eport #26, dune 1970. 
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Harr i s, f\ • J . 

~ FT I I Operating System, 

Computer Centr~ ~ianual, October, 1970. 

J e nnings, L.S. and Osborne, i• ·i . R. 

/\pplications of Orthogona l Matrix Transformations to the 

Solution o f Systems of Linear and ~l ord inear Equations, 

ANU Comput e r Centre Tech. R~~ort #37, August , 1970 . 

Lawrence, D.E. and Creasy, P.~. 

A proposal for the co nnection o f typewri ter consoles to 

the f\MU IB ~·i 360/50, 

/\NU Comput e r Centre Tech. Report #34, December , 19 69 . 

Osborne, ~'; . R • 

A new method for the integratioP of stiff syst ems of 

ordina ry di ffcrcmt i a 1 eq11at ions, 

Informatio n ProcGssing 68, North Ho lland Publishing 

Company, Amsterdam Cl9G9), 200-204. 

f\ class of nonline~ r regressi on problems, 

Data Repr e sentation, llniversity of QuGensland Press, 

Brisbane, 1970. 

* Ryan, D.M., Kovifa l lk, d. and Osborne, i: .R. 

/\ new r.ct hod for Constrained Optimization Problems, 

Ope rations Research, 17 (1 969 ), 973-983 . 

Ry;=rn, DJ' . and Osborne, tJ'. .R., 

f\n /\lgorithm for r· 1onl inear Pro g ramming, 

AN U Computer Centre Tech. Re port #35, ~a rch, 1970. 

0 n Pen a 1 t y Fun c t i on f 'le t hods f o r f\l on l I n ea r P r o g r a mm i n g 

Pro b 1 ems , 
Journ. t·!at h. f\nc'\l. ancl /\p p. 31 (1 970 ), 559-578. 
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Sm i t h, B. l'!. 

Computer Science, Programming and Profe ssional ism in 

Computlng - part 1, 

Canberra Computer Bull., April, 1£70, 4-7. 

Faster, versatil e E.D.P. for the 70 1 s, 

Rycige's 43 (1970) 105-110. 

Computer Science Programmin~ and Professional ism in 

Computing - part 2, 

Canberra Computer 13ull ., May, 1970, 3-8. 

Computer Education, 

Proc. Second Mational Computer Conference N.Z. Computer 

s 0 c • , l~ ( 1 9 7 0 ) • 

Computer Courses in Australia, 1970, 

Australian Computer Society Inc., Canberra, 1970, 35p. 

* Not a member of this University. 

** Not a membe r of th e Comput e r Centre. 
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