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A centre of cultural gravity
 
Th e theatre is for ever y mono Blessings Iike Alexander a nd Blackwood a re to be enj oyed not 
The art stude nt studies the ploy s a s Iiterature. Th e playga er on ly by the trans ient populati on of stude nts, but also by the 

listens and watches, an d enjoys the perforrn once-c--or crit icises it friends and neighbours of Monash . 
- a t his own level: word s, construct ion, cha rac te r; the message, Monash University is at th e centre of a large urb an area
the act ing ; de cor and presenta tian; stimulati on ond lnvo lvemen t: from , soy, Caulf ield to Dandenang, and from Blackburn to Frank
or mere entertainment. s ton- whose half-million inhabitants are as likely to be interested 

At least at the info rmal Or personal level (a s aga inst the in the th eotre and the arts as, soy, those of St . Kilda or Ca rlto n. 
organ ised cla sses in liter ature and criticism ), and at the amateur, As a centre of cultural activities, entertainment and st imu la 
repertory and experimental level {a s against th e box off ice in tion, Monash sees a future in its th eatre, in its hall, and in its 
rown l , the the otre ha s a place in the University. Union. 

Five years oq o, Monash acquired its Alexander Theatre for th e Rece nt even ts show signs of fulfilling that future : the panto
presento tion of plo ys, and more recently its Great Hall {Robert mime " Pinocch io" in Alexander Theatre, th e Summer School in 
Blackw ood Hal.IL _for the great University occcsions - and for the the Union , a nd a se ries of concer-ts in Robert Blackwood Hall , 
pre sentati on of concerts: not onl y by on-campus groups, but by including visits by the Academy of St Martin-in-the-Fi eld s tring 
visit ing ce lebrities and p lay ers. grDup and the Melbourne Symphony Orchestra. 

or ANTI gravity 
- f o a child, pantomime can mean a The Alexander Theatre Guild, which 

transport of delight to a land of fun, operates the theatre on behalf of the Un i
magic and adventure; to the grown-up it versity , is planning already [or 1973, aod 
could mean all that-and more. is lookin g at ways of encouraging child

More than 8,000 children from town ren's theatre at other times of the year. 
and country, and some 3,000 grown-up In association with the Guild, "Pinoc
camp followers, found their way to Mon chio " was created and produced by the 
ash's Alexander Theatre in January this Pan Pow 72 Company-a co-op erative 
year to enjoy "Pinocchio". group of Monash and oth er stud ents , 

Th e critics described it as "the only teachers on vacation , and University staff. 
holiday show in or around Melbourne Producer was Miss Marie Cumisky, 
that trul y earned the title of pantomime". well known in both commercial and ama

The production of 1. M. Barrie's "Peter teur theatre. John Wallis, a leaching fel
Pan " last year and of "Pinocchio" this low in Monash's Engl ish Department, 
year , has well begun the tradition of wrote the lyrics; Savvas ChristodouJou, 
summer children's theatre at the Alexan a second year law student at Monash, 
der. wrote tbe music . 

MONASH is produced five times yearly by the Informotion Office,
 
Monash University, Wellington Rd., Clayton, Vic., 3168 . Inquiries
 
should be oddressed to the Editor, c/o the Information Office.
 

Th e Good Fairy (alias Sandra 
Shotlander, a high school teacher) 

defied gravity in this scene [rom the 
Alexander Th eatre's recent production 

of the pantomime Pinocchio, 
(Photo: Progress Press) 



Doing your own thing
 
In the vacations, especially in the long 

summer vacation, most Australian Uni
versities offer their space and facilities, 
and often residence in the halls and col
leges, for a wide variety of conferences 
and schools: usually for professionals or 
managers, typically specialist and private, 
typically high-pressure, and typically ex
pensive. 

While most of those schools and con
ferences are run by outside bodies, inclu
ding business houses who in effect hire 
university or college premises and facili
ties, some are offered by the universities 
themselves as postgraduate refresher 
courses in academic and professional 
fields. 

Over the last three summers Monash 
has opened its doors, particularly the 
University Union, to the puhlic for a 
school of a different kind: neither re
fresher courses nor repeats from the aca
demic year, but popular courses for the 
citizen. 

The courses provide intellectual stimu
lation, though not academic study (drama 
workshop, film making), a glance at other 
people's work (computers, interior design), 
practice rather than precept (typewriting, 
Italian), elementary rather than erudite, 
arts and crafts rather than analytical dis
cussion (pottery, photography), for the 
newcomer and tyro rather than for the 
expert (jewellery, silk-screen painting). 

Some 39 courses were offered in the 
series just ended, running over two or 
three weeks, for hours each day, some 
at night. 

A thousand participants were accepted, 
40 per cent students of the University, 
60 per cent from "the community": medi
cos and typists, managers and housewives, 
laborers and salesgirls. Three thousand 
were turned away. Instructors were prac
tising specialists, most from outside, but 
some from inside the University. 

It was good to see a thousand people 
in groups as small as nine or ten (a large 
group cannot fit around the weaving 
looms) happily and enthusiastically doing, 
for a trivial fee, the things they wanted to 
do-just because they were interested. 

The University regards such efforts, 
though not academic in the ordinary 
sense, as proper extensions of its activi
ties: within the walls and in the Union, 
but to a wider public-a community ser
vice well suited to the University's aims 
and resources. 

Arrangements for the summer school, 
and for other nou-academic instruction 
to students during the year, are made by 
the Union's Activities Officer-for the last 
three years, Miss Carina Hack, who 
recently left to become Director of 
Aquarius, the Cultural Foundation of the 
Australian Union of Students. Miss Vicki 
Molloy has taken her place . 

BLACI( BOXES
 
How con we run experiments on a 

complex enterprise, when we know 
that to change a going concern for 
the sake of seeing what would happen 
would, far a variety of reasons, be 
totally unacceptable? 

The answer that management looks 
for, and that modern scientists and 
engineers can often supply, is to sub
stitute for the real thing on image of 
it in the form of a model or simulator; 
in effect, a block box . 

That would be possible, prov ided 
the elements in the real thing, both 
hordwore and operations, and the re
lations between them, con be reduced 
to mothemotico I statements. 

The "thing" becomes a " system" 
thor con be represented by a model, a 
simulator, a program in a computer, 
that works not on the reo I thing, bu t 
on the mcthamoticol or programmed 
rep resen ta t ion of it. 

Incredibly small 

Compared with the size of the real 
system, the block box is incredibly 
small; compared with time in the real 
system-say operation of it over days, 
weeks or yeors--simulotor time is in
credibly short (though the writing of 
the program may toke much thought, 
time and effort) . 

So, to forecast what is likely to 
happen to the real system in this 
event or that (be it a determined or a 
random event ), we can run as many 
trials as we please on the model o: 
simulator, at relatively little cost, and 
without tampering with the system it
self. 

In this issue and the next, we will 
briefly describe work at Monash on 
the opera tion of two industrial systems 
by model or simulator, and the control 
of a biological process by computer. 

An economist looks a t the distribu
tion of goods through a firm from 
factory to consumer, and a group of 
electrical engineers show how a digitol 
computer is used in the control of on 
artificial biological process-anaes
thesia. 

Electrical engineers have also solved 
o difficulty in the representation by 
electronic mode! of a large electric 
power system, particularly in the 
simulation of the generators. This work 
will be described in the next issue. 



Computer 1: 

Simulation of a company
 
Manufacturers could make significant 

cost savings if they were to look upon the 
distribution of their products as an inte
grated system rather than as an amor
phous collection of warehouses, transports 
and retail outlets. 

This is one of the lessons to be learned 
from a study being undertaken in the 
Monash department of economics. 

According to Dr. Peter Gilmour, a 
lecturer in the department, the three other 
main systems in a typical manufacturing 
concern-finance, production, and mar
keting-have been closely studied; the 
distribution system-the movement of 

Js through space and time from fac
tory to consumer-has been largely ig
nored. 

Yet, for effective management, a firm 
should be able to minimise the total costs 
of distribution consistent with the level of 
service it has decided to provide to its 
customers. 

Because the distribution system is typic
ally complex and dynamic (that is, some 
or all of the elements within it are likely 
to change with the passage of time), why 
not look at the system through computer
simulation? The method is well enough 
known in other areas, particularly in 
engineering. 

Gilmour, working with a research team 
at Michigan State University, USA, has 
done just that: developed a simulator to 
represent the distribution system of an 

.national manufacturer of pharma
ceuticals. 

By running the model in various ways, 
they produced in a matter of hours a 
forecast of the operating results of the 
system over a period of 10 years, in terms 
of cost and customer service. 

The model also revealed changes in 
cost and service that would accompany 
any foreseeable change that might be 
imposed by outside circumstances, such 
as changes in wage rates, in methods and 
cost of transport, or in the pattern of 
customers' demand. 

Back in Monash, Gilmour is simplify
ing the model to reduce computational 
costs, and to fit it to the distribution 
networks of Australian firms. He is also 
working on a generalised simulator for 
the manufacture of goods, which, when 
completed, could be linked to the dis
tribution model on one side, and to a 
model of materials supply on the other. 

The model is a four-part simulator 
that requires input data from the real 
distribution system, and also requires 
inputs that describe the industrial, com
mercial and fiscal environment within 
which the firm is operating. The four 
subsystems of the model are; the demand 
and environment generator, operations, 
measurement, and monitoring and con
trol. 

The demand and environment generator 
is based on a random sample of orders 
drawn from the firm's records. That in
formation is used to construct a matrix 
of customers' ordering habits; when fur
ther combined with sales forecasts, it is 
possible to assign characteristic orders to 
specific groups of customers. The buying 
pattern and changes in it can thus be fed 
into the computer. 

Computer 2: 

The operations subsystem deals with 
the path or flow of products through the 
distribution system. It simulates inven
tory, storage, transportation, packing, 
communication, and the dynamics of the 
ordering cycle: the basic functions in the 
distribution of products. 

The measurement subsystem yields 
values of the cost of the flow of goods 
simulated in the operations subsystem, 
values of its level of service to the cus
tomer, and values of its sensitivity to 
changes in operation. Its output, the in
formation that management is looking 
for, is influenced by all the variables in
volved in the simulation. 

Monitoring and control of the model, 
which includes feedback relationships 
among the subsystems, provides for alter
native designs of the system for different 
levels of customer service. It also intro
duces into the model the several restraints, 
parameters, and decision rules imposed 
by management as matters of policy, 
all of which affect the design of the 
system. 

Respiration and anaesthesia
 
Medicine, both scientific and clinical, 

finds increasing scope for the digital com
puter, where it is most commonly-used. 
for the efficient processing of data for 
rapid presentation of experimental or test 
results to the scientist or clinician. 

So far, comparatively little use has been 
made of the digital computer to use those 
processed test results to control experi
ments or directly to administer medical 
treatment. 

However, a bio-engineering group at 
Monash University, Mr. J. R. Coles, Dr. 
W. A. Brown and Professor D. G. Lam
pard, has succeeded (it is believed for the 
first time) in using a digital computer for 
the simultaneous and direct control of a 
number of biological functions in an 
anaesthetised animal. 

Although just emerging from its pre
liminary stages, the Monash study has 
clearly shown that "on-line" computer 
control of some of the functions of a 
biological organism is entirely feasible . 

It is not expected that such a system 
would be used in routine surgery. But, for 
more specialised experimental work and 
in very long and difficult surgical proce
dures, the system, which is to the anaes
thetist more or less what an auto-pilot is 
to the airliner pilot , may well find a sig
nificant place. 

The computer, a small one as com

puters go, was specially designed for 
control purposes; it was developed in the 
Department-of Blectrical-Bngineering-as 
part of a project in control systems. 

The computer is being used to control 
artificial respiration, and to administer 
continuously an anaesthetic consisting of 
gaseous and volatile agents. 

In order to do this, a number of physio
logical variables-for example, blood 
pressure, proportion of oxygen in the 
inspired gas, proportion of carhon dioxide 
in the expired gas, and so on-are con
tinuously measured using special elec
tronic techniques; the electrical voltages 
representing those quantities are fed to 
the digital computer. 

From these measurements the digital 
computer calculates the proportions of 
the gases, oxygen and nitrous oxide and 
volatile anaesthetic (for example halo
thane), that must be mixed and fed to the 
patient or animal. 

At the same time the computer also 
works out the depth of respiration (size 
of breath) that the artificial ventilating 
equipment must provide. 

For all those calculations, the anaes
thetist sets up the computer's program in 
advance, aimed at automatically main
taining a desired state of respiration and 
anaesthesia. 

Continued next page 



SEEING IS
 
BELIEVING
 

"Don't tell me that," said Jones in 
argument with Smith, "I only believe what 
1 can see." To which Smith in all fairness 
replied "Well have you got any brains? 
You can't see them; and, for that matter, 
neither can I." 

No doubt Smith was able to produce 
evidence other than visual that he had 
brains and sometimes used them. 

By the same line of argument, medical 
science has been able to infer from evi
dence other than actually seeiog it, that 
in some circumstances the body's own 
cells can attack and successfully destroy 
foreign invading cells-the notion of im
munology. 

Yet it was only recently that Professor 
R. C. Nairn and his colleagues in Mon
ash's Dep artment of Pathology at the 
Alfred Hospital were the first to see-
through the microscope recorded on the 
time-lapse camera over sever al days-the 
progress of the attack on human skin 
cancer cells by the particular protective 
cells of the body, the lymphocytes. 

Th at event was novel enough to enjoy 
high priority of publication in the British 
Medical Journal of December 18, 1971 
-"Specific Immune Response in Human 
Skin Carcinoma " by Nairn and his de
partmental colleagues. The lay press in 
both Sydney and Melbourne also men
tioned it. 

Not surprisingly, the observations were 
not made within the pat ient's body , but 
on a sample small enough to fit on a mic-

From previous poge 

The results of the computer's calcula
tions come out as electr ical voltages; these 
in turn operate special "servo" needle 
valves that control the various gas flows 
that are basic to the working of the res 
pir ator aod anaesthetic machine. 

The system is working well, and is able 
to maintain for many hours highly stable 
states of respiration and anaesthesia. 

The work was presented in preliminary 
form (including a demonstration for some 
of the delegates) at the 9th International 
Conference of Medical and Biological 
Engineering, Melbourne, August 1971 . 
and has aroused considerable interest both 
in Australia and overseas; further results 
should be published shortly. 

P RINTED BY BROWN PRIO R ANDERSON
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lot of skin cancer from the effect of stroog 
sunlight on fair-skinned people," Nairn 
says. 

"T hese skin cancer findings have just 
been reported to the recent International 
Cancer Conference in Sydney; there • e 
interesting point was made that imm. , 
logical activity is much more frequent 
in the usual type of skin cell cancer 
than in melanoma. 

"Perhaps this is the reason why skin 
cell cancer has a much better outcome, 
in that mo st cao be cured if not seen too 
late-whereas the malignant melanoma, 
not enjoying quite the same immunologi
cal respocse, is much more dangerous. 

"T hat is to say the virtually complete 
immunological reactivity aga inst skin cell 
cancer may restrain it from seeding and 
spreading to other parts of the body 
long enough for medic al treatment to be 
started aod to be fully effective." 

As leader of the team, acknowledging 
the contribution of his colleagues, Nairn 
particularly praised the skill of their tech
nician , Mr. C. Cusdin, who designed and 
assembled the arrangement of time-lapse 
cinernicroscope and operated it during 
taking of the film. 

/
A bo ve is a set of stills o f the cinetttm 
showin g the processes in tire death 

of one cancer cell from attack by 
th e patient's blood lymph ocytes in 

culture over a week. At left is 
th e tim e-lapse cinephotomicrography 

apparatus used ill the protect. 
Key : (1) illuminator; (2) constant 
temperature chamber; ( 3 ) cancer 

specim en; (4 ) inverted phas e-contra st 
microscope; (5 ) temperature control 

unit ; (6) lime -lapse control units; 
(7) viewing ocular; (8) cine camera; 

(9 ) still camera and exposur e meter; 
(10) sup erimposed clock. 

roscope slide to be viewed by appropriate 
microscopy. 

The observed sample contained, within 
a suspendiog medium, the tumour cells 
(of skin cancer) and two or three times 
as many lymphocytes from the patient's 
blood . 

In their paper in the British Medical 
Journal, the authors make the simple 
statement: 

"Within an hour or two of heing added 
to the tumour cells, some lymphocytes 
hecame finnIy attached to many of the 
tumour cells, often no more than one or 
two per cell. Progressively over the COUIlie 
of five days such a tumour eell was totally 
destroyed. The sequence of events in this 
process could he folJowed in most detail 
hy time-lapse cinephotomicrography." 

The accompany ing set of stills from a 
time-lapse cinefilm is taken frOID the 
paper. 

In discu ssing tbe work, Nairn men
tioned that similar studies had recently 
been completed on a large series of 
patients with the black caocer of the skin, 
the malignant melanoma. That work was 
done in conjunction with the Queensland 
Melanoma Project. "Queensland gets a 


