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1 • Itn'RCDC'l'Imf 

1 • 1 ~ct.ins 

1he object.hes or the visit - out.lined ~ W.100'• Job 
de9cript.icm were (1) to rurnlah practical knovlectee and 
uperlence on the application or llicroc:mprt.ers In the rield 
ot ......-nt and proc11111 cont.rol or C8nellUll8r ractorl• 
<2> to draft. an etrlcimt. pruJect. on COllPUter appllcat.lon 
r1search work 11hidl vUl be undertaken ~ the •t.ional 
Omesular Irdust.rJ Research Cent.re. 

1 • 2 fQCll or t.be prq lect. 

1be object.hes were t.o be met. ~ presentation or lect.\res on 
recent developments or comput.er appl teat.ion in cenesuear 
ractorie- and lectw"es on computer-based research t.hat. could 
be applied to Pl"OCe98 sl.W.ationJreasibllitJ or the various 
canesusrar procesaine areas ~ extract.ion, clariricat.ion, 
evaporat.i•:on, boilina - and also applied to ractor'7 
~t.. 1he lecture topics wra arranaei ~ the 
Automt.ion Q-oup or the OmlQZhou Supr Cane Industry 
Research lnst.i t.ute and t.he lectw-es were t.o be ai ven at the 
Inst.I t.ute. 

1he object.Ives or the project. were, in r&eneral , aehieved. 
1he Recomendat.ions aection or this report, dellcrlbes a 
st.ruct.\re vlthin the latloml Research Centre 1'llch muld 
provide a cmputer-beeed resear.ch envlronmnt tor canesuear 
procemine and Cactorr mnaee-nt. and aleo provide 
adainistrativelmnaae-nt Cacllitles tor the Research 
Inet.l t.ute. 

1be cont.rol processes in factories are aenerallJ Q\lite 
8tnlatrtJ'orwrd but althoulh the ends to be achieved in 
China and Australia would- aenerallJ be the ... the means 
are otten quite different. 1bus c\8'Teftt. applications in 
Australia were elven .. HalllPl• or what. could be done 
rather than hov theJ were done. Ibcumentat.ion ws provided 
1ivine various eDlllPl• or COllPUt.er controlled processes in 
Australian supr Cact.ories and the techniques and equipmnt. 
med wre then deacribed in lectures coverine aeneral 
principles or cOlllPUter-baaed process control. 
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'lbe IStatf at. the Inst.I t.ute proved to be at.ta\t.l Ye and keen 
to part,iclpete in the lectw-es/dlacmslons and helped tbe 
author to rona aam basic understandlna ot condl t.lons ln 
Chim ror raearch and, to • lewr utent., ln the suear 
factories. For the lat.ter, the ar-.hor has drawn heavily 
upon the ucellent. report. produced by n-. ft.A. Clarke 
<2915/811 > ror understandlna or the Qdnese SuQar Indust.ry ln 
fG'lliDC 11011e of the reca 1ndat.ions. · 

finally lt 11JBt. be •id that. the eeneroelty and hosplt.allty 
of the lnstltut.e st.arr Cand others> ws such that. tbe author 
found it a plees\re to work and that t.hroulhout his si..ay ln 
China he "88 l8de to reel moet welcome. 
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2. ICI'IVITIES 

1be act.i vi t.ies undertaken durlne the project. were orpnised 
by the Automt.ion Q-oup or the I:mt.i tute under control of lt'
Ye Jianeane and compr-ised: 

- visit. to ZINI supr factory 
- lect.w-es at the Inst.itute 
- lectw'ee at Automt.lon Cl:lnlress 
- diacUl!ISions vith st.arr at. the Inst.itute 

2.1 Visit t.o ZINI $tar Factorx 

1be Sular Fact.cry at ZINI bllS tw COllPUter control projects 
in operation and a f\rther project. under development.. 
Uirortunatelr, due to delQed start. or the project, the cane 
crushlne season had finished and the factory ws not in 
operat.ion. Howewr, the author was able to inspect. the 
cmputer control centres and the operation or each process 
was explained. 

The first. project covered control of the evaporation process 
and ws deve~uped bJ the Automt.lon Q-oup at. the Inst.I tute. 
The rac~ mnaaer appeared satisfied vi Ui the resu1 ts or 
·the proJect. which provided mch t.ir;hter control or- the 
desired Briz val\Je and evaporator levels •. · . -

1be eecond project. coven-1 control or the sugar boil lna 
process and _. developed bJ another research inst.itute. 
#Cain the factory -naaer appeared satisfied with the 
results or the project Wilch provided better quality, mre 
consistent llUllU"· The latter develo.-ent project, in fact, 
ts to be extended to link each or the individual boiler 
processes to a central COllPQter to provide supervtBOry 
control • No informt.ton on Pl 'Oii ea of this developmnt. was 
provided. 

After inspection of the factory at Zin!, some aspects or 
cane recetvals wre dlecumed. 1be problem or accurate 
wi8hina were or .-rt,icular concern to the factory mnaeer 
• the <tw> wiahbridaes were smpende<'. SOiie height above 
the riverslch delivery points and exposed to wind effects. 

The C\Frellt procedures for simultaneous loadinQ from 
separate cane shipmen'"8 muld need to be chanaed if 
autolmted ~rackinQ/test.ina were to be introduced at the 
factory, and aptn hiahlilht.ed the ditrerenca bet.ween Olina 
and Australia as !n A\mtralla the nor-ml mill train method 
or c.:ane delivery !P.nds itself to aut.omtlc trackina 
procedures. 
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2.2 l.ect.\ra 

2 .2. 1 AutoMt.ion O>nar:rm. 

1be Sout.h Clina Aut.omt.lon ConQreSS vas beina held drina 
the visit and the author 1189 invited to present. t.wo lectures 
"1be Orrent Ule ot Jlicrocomputers in ·Process Industry" 
<full dar> and "'lbe Orrent. Ul!le or JUc:rocmputers In 
S..inea ~t.• <half cSQ>. 

1be author presented a wide ranee of developments or the use 
or .tcrocmputers in industry and business and aave brief 
descriptions of tJPical projects in which the author had 
been personall:r involved. 

2.2.2 Gentnbmt Cane Super llMlust.rx Rpearch Inst,ityte 

Lectures at. the Research Insti t.ute covered the operat.ina 
envirolllll!llt. of the ll1AL 68000 and included various aspects 

· of the tllIX operatina system and the associated sott.uare 
development. racilit.ies. ~ to problem with installation 
of the computer syst.ea it ~ not. possible to demonstrate 
~ or the features by UBe or the COlllPU'ter· lbwever, 
pn.ct.ical dell>nstrat.ion on the conf"~l\ll"Kion and use or the 
•intelliaent• terainal·~ Televi4eo 914 ~was provided. 

Ct.her lect.w-es included tJX>Se on the mt.hods of <software> 
project deftlopment and <let.ailed examples or projects which 
demnstnta the various aspects or process control. 

2 .3 Dig1mlons 

DiscUl!ISions were lorael1 inform! with the •in ~netit of 
providina the author with valuable insillbts into the 
dtrrerences between suearcane product.ion (and process 
COllpUtina in teneral> in Clina and .Australia. 1be author 
alao spent. aom time in at~ina to establish the 
structure or the Insti t\.rte, the uee of COllpUt.ers vi thin each 
section of the Institute, and det.ails or computer-buec; 
projects both coaipleted and under development at the 
1.nst.i t.ute • 
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3. OBSERVATIONS 

3. 1 Cjcncral 

The ovent.laina 111Pesaion aained by the author is the vast. 
difference between Australia and Cllna in the means or 
achlevlne the same ends of illllJl'Oved suear Pl"O'Juct.ion usine 
CQllPUtenl. Given that a tactor7 in each comt.1'7 would ala 
to lncreue production or hiaher qua! i t.y 8'Jll8r at. the lowest 
prica, the •thods or achtevinc this al• ,,..., dramt.lcally. 

OM>lce or Colllputer 

In Australia a>St. of the mjor mnufact.\rer'S or process 
control CQllPUtenl and aeneral purpose cmput.ers ~ directly 
represented. 'lbls provides a wide choice tor select.iora or 
~..to appropriate cc..iputer systea tor a particular 
application at the best cost. effective price. In Ollna the 
local choice ls Q\6!te Ullited <alt.hoUlh illP"Ov!na> and the 
restricted availability of exchanae currency foa· lJIPOM. of 
toreillft QOOds also liaita the availability or CQllPUter 
equipment.. 1bm whereas in Australia, comr-AJter SJStem are 
readily developed rroa t.he standard llicroproceaor board 
level, in China it is frequently necessary to start. at the 
chip component. <relatl vely cheap cost> and _build to the 
board level_- a very time consumlna function and ~ir!na 
hiahly-skilled enalneera. · 

OM>ice of Instrumentation 

Aa vi th the choice or COllPUter, in Austral la a vi de ranae of 
transducers, sianal conditionina equipment, and instruments 
which directly link to CQlllPUters is available. Thus the 
COJIPUter to factory inst.nllentation interface can be readily 
developed troa standard componer1ta. In China, qaln the 
choice is limited and frequently the instrmentat.lo;;; 
int.ertace has to be developed rro11 the c.b.ip left! COllblned 
with special enaineerina for instrumentatinn develoµent. 

Procea O>ntrol 0-lteria 

Aslnaina "mre, better, cheaper" are the SUQar racto.-y 
product.ion al•, then the hiQher level control strat.eaies. 
can be quite different rroa factory to factory and certainly 
are rrom country to couatry • Bet.ween Austral la and C\i na 
this is demonstrated in three min a..-eas: 
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- enero UBa8e. In Aust.nil la, mnutactwe or pert.lcle board 
is able to take advantaae or the well developed wad chip 
industry. 1hus the beQaae in Auet.ral!a can be med • a 
ft1'1 cheap fuel for factory boilers and keep enero coats 
to a alni... In Olina, becauae of the lack of forestry 
and associated industry, use in mldnc pert.icle board and 
<relatively expensive) coal is required ror the mjor 
supply or factory enero). 

- st.attinc levels. In AustnlUa, the hilb •laries mean 
that st.affine levels are an important econoaic 
consideration for factory operation. In Olina, the lower 
sal~ levels mire this less so, and +_t)e polit.ical/BOCial 
objectives in Olina are touards •int.aininc full 
employment. rat.her than restrict.inc it in any ~. 

- time 9C8le. As vith st.affine levels, in Australia it. 
'WOl'im out cbeaper to ~ re&Q-IBde Microprocessor boards 
rat.Mr than develop fro11 the chip level. In C\ina the 
direct coets are less to build froa the chip level~ 
however the ti•-9C8le or projects is proport.ionally 
lenetbened by the the taken for the hardware development.. 
'Ibis vtll ultl•tel~ Uait the speed or COlllPUter 
development in the supr industry and would appear to be 
one area where direct costs should not be used as a 
measure of economc ladvantaae. 

Sof tvare w fflrdwre 

1be research projects \Dlertaken at the Institute have 
.ienerally required slplricant. hardware development. for 
reasons out.lined earlier, with much less eq>hasis placed on 
the aaoclated sort...-. which has generally been that ror a 
dedicated procus control function. Software development. 
becomes •.ch m slplricant. tor 1119te.s providinc tact.ory 
supervlecry control and mnaae-nt. f\mCtions. None or these 
SJStem have yet been implemnted in suear rectories in 
Olina and thus acquisition or the latest alcroproceseor 
l.echnolOQV tor hardware development ls still seen to be the 
llD8t. important area or educational development. \IU.lst. it 
is i111POrt.ant. to be aware or these developments, the author 
consideNJ it equally i~rtant to develop the soft.ware 
skills requi:"ed tor development. or ract.ory superviecry 
conu-ol and nanaauent ru.ootions as experience in Aust.ralia 
and elsewhere has shoWn these to be areas where siplf icant 
advantaaes can be aained in inc~--easect product.ion, quality 
and costs. 
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Power SUppl;r 

It we noticecble that the electrical power suppl;r at the 
Ra9earch Inst.i t.ute ws qui~ erratic vi t.h mn;r interruptions 
t.o the suppl;r. A st.andby aenerat.or vas available at the 
Instit.ute in cue or a -.Jor interrupt.ion. When 
c:a.missioninc the ~t COlllPUt.er at the Inst.U.ute, a 
special supply t.o the COllPJter had t.o be provided to !leet 
the strict electrical requl rements relatine t.o vol taae and 
CJCle variations. 

Ed'JC:llt ion 

The st.arr at the Inst.I t.ut.e appeared hlQhl;r-sldlled but. also 
hiehl:r specialised, with little croes-cUsclpline activities. 
Computer software skels appeared t.o relate solely t.o the 
dedicated supr process functions which onl;r required 
limited software development. facilities. Practical skills 
relatina t.o aeneral purpose COllPU't.ina functions tor 
definition and development or laraer coqJUter system did 
not appear available. 

The library provided an excellent. ranae of technical 
-l!terature coverina wrldvide ect.ivities in all a:sPects of 
suear research. 
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3 .2. Cane Sugr Rpeorch Imt.it.ut.e. Qanszbpu 

3.2.1. St.ruct,w:e 

Depertments :r.d their aaociated functions are as follows:-

- AutomtiGn Depert.nt 

• Research/Development or automtion in S\ll_. fa<:tories 
• Develop11ent. or computer-bued projects ror suear 

ract.ories 
• Development or special instruments ror use in SUl&ar 

factories 

A variety of COllPUt.erS are available ror teneral use in the 
depertant. and a nmber dedicated to specitic research 
projects. 'lhey include: Apple II, 'DC 80 <Z80-basetl l, 20065 
(6502-besed). 

- SuQar Processina Department 

• Research into extraction, clarificat.ion, J:-:>Uina 

Research into suaar technolao by development or process 
mdels and specialised inst.rulientat.ion. nc eo -
llicroct>mput.er used in boillna research-proJ~t. 

- By-Product. Ut.11 isation Depart.ment 

• Research into particle board 1111nufacture from beaasse 
• Re£earch into treatment of waste-wt.er from factory 
• Research into fermentation/alcohol production _ 
• Research into stillqe/catt.le feed 
• O>nsideration of environment protection requirements 

No computers are in use for this departmn'c. 

- Analytical Department. 

• SUQar Juice test.Ina - ora;mic and inor1f8Jlic 

Two Apple II co~ available ror analysis of test 
results. 

- AQriculture Department 
• Research into cane breedina 

• Research into alill"Ono1111/fertilisation techniques 
• Research into plant protection/~ and p:.;t control 

Sharp 1500 PC available for analysis 
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- Technical Inrormtion Department 

• Library of local and overseas technical literature 
• ft>nthly production of in-house •aazine - separate 

agricultural and !ndust.rial editions. Ad hoc special 
editions of particulm' topics of interest. 

No computers in use at present but awitina delivery of an 
Ill! PC which has been provided by the "1nistry of Llibt 
Industry. 

- Workshop 

• Services to the other department for supply of toolina 
and mnuracture or special equipment. 

- Ad..'1nistration 

• Employment 
• lt>usina 
• Education <internal and overseas> 
• finance/Accountina 
* Supply 
• Canteen 

-
No COq>\Jt.ers in Ul9e at, present but rurpecte<f" that S09'1e 

adllinistrative/manaaement runct!:cns vill be computerised 
usina the OOM. G8000 SJStem. 

3 .2 .2. O>nRuter-Baet Pro JecJ;A 

A number or computer-based projects have either been 
developed <.lr are under development at the Inst.it.ut.e. 'Ibey 
l!!clude:-

• Evaporator Control 

This project. ws developed for the sutiar factory at. Zini 
by ~ Autoaation Oepertment. Brix cand evaporator level 
desired values are •intained by a nc 80 llicrocomputer 
which also mnitors alarm levels and provides a printout 
or results on denand. Thie project has been successful 
with aood Brix cont.rel. 
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- Production RePC>"'tina 

'Ibis project is nearina coq>let.ion and will be used for 
data processlna of production details rrom all SUQar 
factories. 1be data will be keyed into t.he computer which 
vill perform analysis/calculations to produce a n1.mlber of 
reports. These reports are printed with chinese 
characters usina a special cQlllPUter interface boa..P'CI and 
are to be f\rther analped by t.he Technical Inf or-mt.ion 
Depertmnt and t.yped 1'1!ports di9tribut.ed to factories. 
1be report.a are intende1 to provide factory mnaae-nt. 
with a declsion-mkina tool for individual factories and 
the means or tnronat.ion fn~l"'C~!'..ee bet.ween fact.or!~. 

- cane Recelvals 

'Ibis ls a mlti-s~ project for trac!dnQ and test.Ina 
SUQar cane quality for a particular farmer. 1be first 
staae uses a Sharp 1500 PC linked to a Visual Display tklit 
<Vlll>. 1be display shows the t.rackina or cane from a 
particular shipment <farmer> and data is keyed for weiaht 
as it is read from the scale. The quality of the SUQar 
Juice is mnually tested and the results also keyed into 
the COlllP\l"ter. A strip printer provides a record sbovina 
farmer/cane type/Wi:iQht./quality arid provides the means or 
payment to farmers - by weight at present but. possibly by 
qualit:r in t.he future. · 

1be next. st.aae or the project vill replace the aanual 
test.Ina of suaar Juice by automatic means usina a brb 
test.Ina instrument under development at the Institute. 
Ot.her staaes include autonetic cc-apture of cane weight by 
linking tt.e coaiputer to the weiahscale. 

3. 2 .. 3 • "1naement Cogpyter 

tlUOO have provided a research and nanaaement computer 
system for the National Cane Supr Research Centre. The 
coq>Uter is a OOAL System eJ/80 supplied by Advanced 
Microtron Co. Ltd. of :i>nQ Kona vi th the f o llovina hardware 
confiauration:-

• l't>torola 68000 16-bit processor 
• 512 I<byte memory 
• 80 fl>yte Vlnchester hard disk 
• 1 fl>yte diskette 
• Serial input./out.,ut ror 6 terminals 
* Variety of process input/output. interlaces 
• 5 x Televideo 914 VllJ/KB 
• Printer 

System software suppll~ with the coq:>ot.er comprises t.he 
UNIX Version 7 operatina system and associated software 
development utll 1 t.h a - text editors, coq:>Uers etc. 
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1be computer syst.ea appears_ well suited to provide both a,1 
4fective mnaaement tool and also the requi~ research 
facilities at the Institute. The 1a1lti-user tlfIX 8Y9'teDl 
vill provide a department its own, independent comput.ina 
facilities but with these able to be inteQrated into a 
centralised mnaaement function. OlrTently only five 
terainals providinQ access to the system are available, 
however the computer can be expended to cater ror another 
four terainals. 1be computer can also be expended by 
addi t.ion of memory <up to a mxha• or 3 .25 !l>yt.es > and 
another 80 lt>vte mm storaae device. Thus the system 
should provide sufficient capacity and erovth path to meet 
the Inst.itute•s developina needs for computer mna~t 
facilities. 

A nUlllber of softwre packaaes are available for the coq>Uter 
system providina further nanaaement tools such as wrd
proc~ir.a, accountina and spreadsheet analys:.s. 

1be computer system also provid~ facilities for research 
into computer cont.rolled sUQar factory processes. Software 
can be developed to sinaJlate a process ~ tt.en tatted with 
the •real world" instrumentation via the variety or analoa 
and dilit.61 -inpilt/output in~.rfaces that are~ available. 

1be facilities offered by the coqJUter require a·hieher 
level of soft.ware desian and associated softwre development. 
skills than appears to be h111ediately available at the 
Institute. Colllputer-based projects to date have aenerally 
been more concerned with the special enaineerina 
requirements rather than the proaranaina requirements which 
have been relatively s•ll and specialised. Thus a 
subet.antial leaminQ/trainina period can be expected before 
full advantaae of the powerful co8')Utina facilities can be 
taken. 

Support facilities for the equipment. are provided from fbna 
Kona at present altb::.UQh the aanaaer for Mvanced Microton 
indicated that a support centre was to be set up locally 
so. time in the near future. As indicated earlier in the 
report, a steady, reliable power supply is vital for 
development needs and to keep <costly> hardware maintenance 
support to a minilll.Ull. 
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3.3 Sugr Factories 

the author- vu only able to visit. one SUIBr factory, durina 
the project. but. subsequent. discl..."9ions indicated that t.he 
functions and level of ~e:ssina capebilit.y were t.ypical of 
the 50-100 SUQar factories usina some form of :omputer 
cont.role. Processes cont.rolled by c~ w=re •inly the 
evaporation and boillne processes alth:>Ulh other projects 
are under development. for cont.rol or other supr fact.or> 
processes. Many different. inst.I t.utes appear to have been 
involved in dEvelopina < indep--lldently > basically the same 
process control system usina imny different. cOIJ pute..""9. 
Thi9 wuld appear to be a very inefficient. use of the 
lillited resources available for syst.ell development.. 

At Zini, t.he coq:>ut.er system cont.rollina the evaporation 
and boilina processor were developed by different institutes 
and both provided satisfactory results. The plant operator 
control panel vas of the older style mimic panel with meters 
for display or process parameters and banks of liQhts to 
indicate alarm condi tlons. 
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11. RE~TIONS 

II. 1 Ccnt.caliseci Reeorch facil it.x <Research Centre> 

In line with recoamendat.ions froa previous report.s, it. is 
also N!Commnded here that. the Research Inst.i t.ute throUQh 
the Depert.ment. or Light Industr7, be established as the 
cent.rel control point. ror all supr indust.ry project. 
development.. Other inst.it.utes wuld •intain their research 
act.ivit.ies but the9e w•Jld be co-ordinated tbrou8h the 
Research Centre. 

The current. si t.uat.ion where separate research inst.1 t.utes are 
simultaneously enpaed in allllSt. identical research projects 
leads t.o a very inefficient. use of resources, both people 
and equipment.. 'DW! intonation exchanae obtained by t.he 
various seminars for Cane Suaar Technolotrist.s provides some 
lnforaal means or avoidina dupllcat.ion of effort., but. a 
ronal process with centralised cont.rel DJSt. be established 
if mxi-.. ut.Uisat.ion of re90urces ls t.o be obtained. 

The Dual Syst,ea 83/80 coq>Uter recently supplied t.o the 
Research C.entre wuld provide adequate computina racilities 
in the shorter tera t.o support the liaison and manaaement 
runct.ions necessary for a central research facUi~y. · 

If. 2 Cl:>npUter Data Omt.n! 

To support the centralised research facility it is 
recoamended that a coaputer data cent.re be established. The 
data cent.re would provide coniput.ina facilities for the 
follovina functions:-

- Financial and administ.rat.ive nanaaement of the 
Research c.entre 

- Centralised collection/distribution of suear research 
data tor all lnstitutet. 

- Research in mnaaement and control or suaar factories 
and processes 

In the short term the Dual System 83/80 could provide t.he 
computina facilities for the Data Centre. Initially t.he 
DlltA Centre should be set up and administered under control 
or the Automation Department as they appear to have najority 
or coq:>uter-relat.ed skills at the institute. tbwever, as 
the centre was developed the Automation Department vill 
b-!come Just. one of the users or the Data Centre and it will 
be necessary t.o find staff with appropriate manaaement and 
support skills for the Data Centre. 
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If .3 Ptogrg of P=veloerr.t 

It. ls recomended that development of the Data Cent.re ls 
undert.aken ln a nUllber of staees as follows:-

<a> Rat.ional lse the Research Inst.l tut.e comput.lna functions 

At. present., depertllenta at the Inst.itute are independently 
de¥elopina eoft.uare on a varlet.y of computers tor their awn 
research disclpllne. There appears t.o be llt.t.le_co
ordlnation between departlllents and no f onml standards or 
data present.at.ion. It. ls recollllellded that the Oat.a Cent.re 
pro-.-!de a software development. service to all depa.-tments as 
t.hls wuld provide a nUllber or benefits: 

- Scient.ists/enalneers would be wrkina in thelr own 
field or speciality and not. havina to learn 
~ computina skills l.e. supr research 
would be separated fro• co~ alQineerina/soft.ware 
"1th the coq>Ut.er just another t.ool for the research 
scientist.. 

- 1be proliferation <and cost> of different. types of 
cQllPUters wuld be avoided. 

- 'Ibe· level of-specification required to provide the 
aoft.ware de¥elopment service wuld force the research 
into a mre structured and cont.rolled standard 

Cb> Develop Supr Process Moclell ina Fae 11 i ties 

The Dual System 83/80 has various process input/output 
interfaces which can be used to em.alet.e SUQar factory 
processes. The wrk currently underta~an by the Autonation 
Department could be emulated at the Data Cent.re independent 
of the t.araet computer to be used in the factory. This 
would require development of emulation software and external 
test equipment. for the standard suaar processes. To 
ainimlse cie¥elopment tlme of proce39es, it is suaested that 
the approach adopted in Australia in a number of cases, for 
example the PPC described ln the Appendix ls also adopted at 
the Data Cent.re. It ls also recoanended that taraet 
computer system are rat.lonalised to minimise software 
conversion •!fort from emulation to "real wrld". 

Cc> Develop Supr Factory Model 

At a hiQh level, S\liBr factory desiQn to meet a specified 
perfor•nce can be deter11lned by well-established fonwlae. 
The process can be perameterised so that various aspects or 
f act.ory perlonmnce can be lnvest.lpted by select.ion or 
appropriate values. 1be system parameters are known for 
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e>perat.ional ractories and the llC'del wuld help to identify 
and rix problem areas in t.he fc..-,c ~. 

At. • lowr level , opt.iaised cor.t.r>l of a factory can be 
obtained b,- feed-forward control techniques e.a. adjust.Ina 
evaporator levels to •tch aill fluid out.put. and hence 
enero •vina. 

Opt.laiaed control reat.ures wuld vary Cl"Oll fectorJ to 
t.:tory but. Qeneral ised process ea could be developed and 
applied tor ractory emulation. 

Cd> Develop Databases 

To support. the centralised Research Cent.re and provide 
mnaae-nt. racUit.ies for the Inst.it.ute, a number of 
databua wuld need t.o be developed. The;r could be set. up 
b;r use of a database development. package <available ror the 
Dual 83/80 but. not supplied t.o t.he Inst.it.ute> or by special 
development. at. the Dita Centre. Given the inexperience of 
the current. st.arr in larae computer system, the former is 
recownded but 1 t. is recotinised that. economic 
consi'1erat.ions my not al!ow this approach. 

The dat.abase.wuld-cover:-

. . 

- Administ.rat.ive and mnaaement. records for the Inst.lt.ut.e 
- Research records tor departments of the Institute 
- Research records for all institutes. 

4.4 Support, Services 

Support. services cover prinarily those provided by the Dita 
Cent.re 

- Soft.ware Support. 
- 'lhllnina 

4. If. 1 Soft.yacc Syppgcfc 

'lhis would be a service to users or the Data Cent.re and 
coverlna three •in areas:-

- support. in system P'OQralmina aspects or UNIX and 
the UNIX-supported lanQUa&e processors 

- support in soft.ware aspects related to control 
processes includinQ ena.ilat.ion and U8e or test 
equipment 

- suppart in proprietary software peckaaes that. my be 
obtained e.a. data baae eort.ware 
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1t.1t.2 trainlna 

Trainina is required both external and internal i,., the 
Insti t.ute. Data ~tre support. st.arr need t.o hilve access t.o 
the latest. overseas softuare development.a in order t.o 
provide adequate internal trainina in the software areas 
de9cribed above. 

lta well u trainina in those specific area, trainina in 
methodolOQies or softwre development should also be 
providm by the Data ~tre. the technical librar7 vill 
also need to be upmded to cover mre aeneral-prpoae 
aspects of COlllPUc.ina rather than those related solf'!lY to 
9UIPlr and associated topics. 
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s. num' g:ru; 

5. 1 Lcct.uce Topics 

- nicrocamputers in Industry <O>nQrem> 
- OOX : Overview, File St.rucutres 
- nlcrocomputers in Business. <O>neress > 
- PFC : Colllponents, Oevelopment., Run-Tl• Facilities 
- OOX : Shell commnd structure 
- OOX : Edi t.ons 
- '0!8CIOSt.n~ion : Televideo tenrdnal set.-up feat.ur'e3 
- Project. 30ft.vare development. methodoloO 
- &allpl~ or author's process control projects 

s.2 Technical 0:>c1-nt-t.ion Proyided 

- lbtorola Sinale Clip Hmdbook 
- Pbtorola 8-bit. O>mput.er Hmdbook 
- FOX3 Process Control System Descript.ion 
- Articles fro• ProceedinQ9 or A\.aitr'8llan Soclet.y of SUQBr 

Cane Technologists 
• A lticroprocessor-based Coentnl System for SuQar Industry 

Appl !cat.ions 
• Supervisory Opt.iaizine Control 
• St.eaa Balance tiy Supervisory Control 
• O>ntrollers - Microprocesso(' or Hardwired 

- Review or eo.P.rter Applications in Rav Supr Manutact.ure 
- PPC Overview 
- Nu.rous back issves or "Control EnaineerinQ" 
- Numerous back issues nr "P~" [Process and Cont.rol 

Enalneertne J 

5.3 Project. ManaQement./Iq>lement.at.ion Approach 

l 
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Industrial O>llputer System 
653 Ri versdale Rd. , 
Cllllberwell - 312~ 

Tel • <03 > 830-1833 
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6. SYS'l'Eft IEVEUPIEf'r PROJECI'S -

Stale 1 - Pre! imn11r7 Stub 
Stale 2 - Ezternal Speciticat.ion 
Staee 3 - Internal. Speciticat.lon 
Stale II - Code and Test. 
State 5 - System Intearate and Test. 
State 6 - Installation and eo..tsslonina 
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1 • IN'l'RCDrI'Iat 

Indmtrlal Collputer System ls prlmrlly involved in the 
provls!on or conaultlne and~~ system development 
11erYlces. Since 1978, a vide verlet.y or 919tem have been 
deftloped vit.h particular emphasis on lnd'8trlal 
applications ustna aini and aicro CQllpUters. 

In eddi tlon to .,.-avid inc protemional aervices, ICS has alao 
deftloped • number or .ortwre tools and products and h88 
establi._ p.rchll8lne arranae-enta vtth C011pUter bardwre 
and 90ttwre suppl lens. 'DV"oullh these arranaements' • 
•t.urmcer' system approach ls poeeible where ICS ls able to 
eelect and supply the necl!ssary hardware and 90tt.wre 
products • pert. or a total aolut.ion to meet a particular 
•t or requirements. 

A standard approach to consul tine and system development 
projects ls U9ed lncorporatlna a sequence or clearly detlned 
~ where C011Pletlon or the activities perf'Of'lll!d in one 
state provides the b89e ror the nert st.aQe. 

Each or these staaes is described below. 

Additional lntormtion on ICS o...rcial Term is avaiJable 
in "Opt.tonal C.Cmm !rcial Term• and -Term and CbncU tlons or 
Business•. - -

2. ICS RESPCllSIBILITIES 

Each assillllllellt undertaken by ICS is treated as a project. 
A projec1:. mnqer will be appointed who will be responsible 
ror co-ordinat.ina those areas or the project relatlna to 
ICS, and ror liaiaon vith other project mnaaers in periodic 
meetinp. \lml ICS has •jor project responsibility, 
project 11eetino will \BUBlly be held not mre than two 
Yl!elcs apart to keep the client. lntormed and to co-ordinate 
joint responsibilities. 

In areas relatina to client responsibility, ICS will intona 
the client or bis obliQBtions and shall have the 
responsibility to ensure that the client is aiven sufficient 
ti• to diacharge them without. hinderina the project 
i11Plementation. 
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3. Q.IENT RESPONSIBILITIES 

nm cl lent. shall provide a ll!llntrle person .. project. contact. 
ror the duration or the project, to attend and participate 
in project Retinas. 1be ~-,on shall be surrlclent.ly 
skilled and ezperienced in the client's requlrelll!llta to mice 
meenlDlf"ul contributions, and shall have · sufficient 
authorit.7 to mice tecbnica! comit.-nta on bebalr or t.be 
client. 

It shall be the responsibility or the client to ensure t.hat. 
decisions and actions relatine to the project., and which 
have been 88l"eed are the responsibility or the client, are 
carried out. Pl 'OllPt.lJ and vi thout unreeaonably dela1ine the 
project. 

Ulless othervise specified, the client .iccepta that. the 
standard system develop11ent approach will be rolloued and 
that no mdlfications, in particular no ollissione, vill be 
allowed. Each or the documents produced vill be considered 
bJ the client as pro11ptl1 as possible, and aQreed to before 
t\rther work can proceed. or particular importance to the 
project. ls consideration or t.he Detailed &ternal 
Specification which is-the foundation docUllellt. for system 
<Rvelopment projects. 1be cll~t acknovlectaes that. this 
document rui-11 de9Crlbes his requirements-and that any 
mditicatlon tollovina this acknovlectaement •1 result in 
lncreaaed errort. and project slippeae. 

11. PROJEcr :tWWE£Nl' 

A project teaa to implement the system ls set up coveri.na 
both adldnlstrat.i ve and technical areas. 

- The Project llmaaer is responsible ror liaison.with t.he 
client and adalnistrative supervision. 

- The Project Leader is responsible ror set.tine and 
•intainlna the project schedule and technical 
supervision. 

Both the above are noainated at project coanencement. and 
remain \D\til project completion. 

- Other members or the teaa cover the technical desian and 
i111Plementat.ion or the system. 

1be Project Leader reports to the Project ftanqer at r9i\llar 
intervals <usually weekly> vi th reQard to current project 
st.atus and pn>tiress aaainst. schedule. 
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ReQular· meetinas are held <usually fortnilhtly> at ..tlich the 
Project ~ report.a to a client repreeentative. It ls 
upected that the rep1 esentati ve is noalnated at project 
comiaencement and .wins unt.11 project. eo11plet.lon. 

A wit.ten report ls produced coverine discussions held at 
the. 11eetina vi th actions llinut.ed and 11"7 chanaes to 
requirements clearly indicated. All correspondence ls 
bet.ween the Project. flllnaaer and the client repreaentatlw; 
it la their ~ponslbllity to direct. lnton1111t.ion 
appropriately. 

Reaular project mni torina and reportina eDS\B"9 that 
poeaible problem areas can be anticipated and auarded 
aaainst. before they become real proble..a, and that 90lutions 
for real problene"can be considered vith surrlclent. time for 
all options to be fully explored. 

\here a turnkey <hai'Clvare and aortware > syst.eta is belna 
provided, coordination and control or various hardwre 
suppliers is 111intained and int.erfacina requirement.a 
resolved. 

Setttna up project team as above vit.h the asaociated 
rePQrt.ina and - coordina"ion functions - ensures "that project 
i11Plementation ls·_ straiQhtronerd - and · under -norml 
circumtances remins within ezpected cost and time 
constraints. 

5. a>NStLTilE PROJEC'1'S 

ICS •Y becOIR involved in a potential computer application 
at. an early plannlna or reasibillty st.Bae· In the9e 
situations a consultina project •Y be established vit.h Its 
reeources beina UPJed to assist the client in evaluatina 
technical feasibility, identityina alternative approaches 
and as11emina cost/benefit aspect.a. 

Important aspects or a auccemtul consult,ina project include 
clear Term or Rererence, an aareect PrOQJ aa or Work, strona 
imnaae-nt support and the necessary project support 
reeources lncludina access to lntormtion, client, mnaaemerit. 
and staf'r. 
\l)ere a clear just,iflcation for an application already 
exists the •in objective or a consultlna project my be to 
identify alternative iniplementat.ion approaches and obtain 
cost. eatln•tes from ICS for a SY"teal!I Development Project. 
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6. SYS'IS6 IEVELCFfEIT PP.OJEC1'S 

1he tollovina aix staaes coap-iee the I~ standard approach 
to System Development.. 

St.Me 1 - Prellainary sm;cw St.udY 

It I~ bave al~ CQlll>leta.1 a consul.tine project., there 
could be 110m overlap vitb the act.irit.ies involftd in t.he 
Pre! i•inal"7 System s~. In llOlll! C8lleB the 0:>nsu1 tine and 
Preli~r.ary Systems~ could be comined. 

1he primr"7 object.Ives of Staae 1 are to detenline the 
project 9e0pe and environment., broad tunctional requirement.a 
and coet/beneti t. aspect.a. 

3olle or the tact.ors to be considered are:-

• Technical feasibility arid alternative systems 
appoaches 

• \llether the system is to be dedicated to a particular 
fmction or is to provide for other applications and 
tor aystem development. facilities. 

• c.oet./Benefit. Analysis 
• Tiae and O>st conat.raint.s _ 
• lhlt.her the sr.st.ea _ is required to cater ror future 

expansion and/or is to -UDlc to other areas in the 
COllPllDY covered by cQllPUter QStel!!IS. 

• Standards ror documentat.!on and proQra..tna 
lanQUBQea. 

• Environment and other constraints. 
• Orrent and propoeed operatina proceci, res. 
• ltlintenance/Supportllrainina. 

At the end or tills st,aee, each pert.y should have sufficient. 
undenrt.andina or the requirements to be i~le.nted, and the 
constraints under which they vill be provided, for the 
detailed system apeciticatlon to be perl'onm. 
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aw- 2 - Ertcnwl Speciricat.ioo 

1be uternal specification detines t.he aperational ana 
pbpical features or t.he SJStell rroa t.he viewpoint or a ueer 
or the SJBt.ea. 

A number or inter-related item are considerM end 
speeitied: 

• the detailed functional requirements. 
• the hardware contll'r8tion - c~ and peripherals 

<bulk storaee, print.er <s > , keyboards <s > , VllJ' <a> , 
t!t.c. > , input.lout.put. interfaces, cust.o.-bua t devices, 
interfaces to industrial plant/machines, et.c. 

• The Q9tell software - ~tina 919tem<s >, 
development ut.il i ty sortmre et.c. 

• the operatina procedures - start-up, si"'l'..,t-down, 
operator/syst.ea ca-.iication, report ronats, etc. 

Initially the detai19d tunct.ional requirements are obtained 
Md then the appropriate hardware contiQUration and 

- operatlna ~edures to meet those requirements are 
specifi~. 

1be operatina procedures section or t.he specltication 
etrectively becomes the operations mnml ror the system 
tihen med in production. 

One further it.ea is the specirication or a set or procedures 
<and poni bl y SOiie special hllrdvare > to c:QlllJl"ehensi vely test 
the syst.ea. Satisf'actory perf orwmce or the tests at 
IndUBt.rial ~ System premises indicates that t.he 
systea la ready to be installed at the site, vit.h cootidence 
that disrupt.ion to production due to lenath1 site 
camissionina will be ainiaieed. 

Acceptance or the external specirication sianals the 
•rreeze• point or 9'Stell def fol tion and anJ subeequent 
chanaes are considered as es::.:a to contract with appropriate 
time/cost impl lcat.ions. 
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St.aft 3 - Internal Specificat.loq 

The internal specifi-;at.ion defines the proQl"'M8 and data 
struct.ures required to i111>lement. the sJStea defined in the 
external specif icat.ion. 

Three •Jor item are considered: 

• O>ntrol eort.wre - operat.lne .,..iea raclllt.les ror 
overall mnaaement. or the systea •drher• sott.wre 
tor standard and non-standard devices, commnlcat.lons 
sott.wre, etc • 

• Prolr• struct.ure/defln!tion - specitlcat.ion or 
pr'Olr8IB in the system, their rmct.ion, their 
interface vith the control eoft1'Bn!, their inter
relat.lonshipe, and thei interface with the data 
st.ruct.ures. 

• Data st.ruct.w-e/defini t.ion - speciticat.j~on of data 
st.ruct.ures and contents, whether tixed data accessed 
by P1"0Q1 • or variable data accessed and updated by 

PIOii •· 
-

St.Me If - Q>de and Test, 

tu-inc this staae each module defined in the internal 
specification ls coded and tested. Industrial Q)mputer 
S18tem adopts struct\red desiln and proQrallainc as its 
default. standard, 90 that as far as poesible mdules are 
selt-contained and can be coq>rehensively tested in free
st.andina mode. 

Also durina this staQe mrtware mnaae-nt "tbuae ICeepinQ" 
runctions are performed - mintainina a "Library• of the 
modules on various media <disk, disket.te, cassette, etc.> 
and in their various form <eoW""Ce, object, task>, 
Elntalninc up-to-date mdule U!lft.4~ to mtch t.he latest 
ftr'dion of 30urce, •int.ainina t i> copies or media, etc. 
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St.Me 5 - SD1M Int.e«'lte and Test, 

DrlM this staae the individual proQram previously tested 
·in rre.a-etandlnc mde are ll~ toeether and tested u • 
total 91etea. As tar u poeslble all hardwre COllP>Dellts in 
the system are also l lnked toeether (by slmdatlon 1'bere 
nec1H1117>. In this wy the test.lne ls performed in u 
cloee to normal operatlne conditions a poalble. 

'lhe tinal activlt~ in this staae ls to pertora the •t ot 
acceptance tests detined earlier. Satlatac~ performance 
or the tests indicates that the BYBt.em ls ~ to be 
deliftn!d to site tor lnstallatlon/comissloninc. 

St.Me 6 - Installation and Qw1ssionlng 

Activities performed chrinQ this staae cover the set.tina to 
work or the ayste11 in its operational environment.. 

Ir required, trainina or operators is aleo perfoned. 

1be end or this st.Bae is usually demonstrated by 
satistactory and uninterrupted systea perfonance tor a 
DOllinated period. The mrrant.y period besrins at. this point.. 
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PfC Technical Article 

•Australian Process O>nt.rol Sxstem for SID-eus• 

Accurate meas~t.. m>nitorina and control of 
mnufact.urina and processina equipment can save lll!lterials 
and eneray, and reduce labour costs. 

1bere are •117 smll industrial or laboratory process 
control applications, requirina a aix of direct. diait.al 
control <ID:> -and sequential control, which do not. warrant 
the expense of a larae scale process control computer, but. 
which are beyond the capabil i t.ies of a Pl"OQr8llllBble loaic 
cont.roller <PLC>. One solution to t.he problem is to use a 
aicrocoqJUt.er with analoa and diait.al 110 capabilities, and 
to Pl OQraJD t.he control alaorit.hm in BASIC. \llilst. this 
approach is very flexible, it has mny disadvant.aaes. It.. 
requires considerable ~na skill and experience to 
write a reliable, error-free syst.ea, and it is t.ime
consumina both to write t.he orhiinal SYBtelll and to chanae it 
to meet. chanaina process requirements. System proeranned 
in BASIC cannot. handle concurrent processes; functions such 
as CO:, sequencina and operator co11111.111ication have to be 
processed aerially._ This means that. while the operator is 
int.eractina·vit.ti t.he spt.em, t.he control functions are 
suspended, with co~t. ioss or control. 

To overcome these deficiencies, and to fill the pp bet.ween 
PLCs and larae process control c~, Indust.rial 
Cl>mput.er Syst.e• Pt.1. Ltd., have developed a ProQranlnable 
Process Cl>ntroller <PPC>. The PPC, desianed and developed 
in Australia, uses the Z80 microcoqnrt.er on Pro-1.oQ S'I'D Bus 
cards, which are industry-standard components. The PPC 
soft.ware is based upon a real-time mlti-taskina executive 
<•ZEOS" >, also developed by ICS. It. incorporates a 3-term 
<PIO> CO: alaorit.hm, a sequencina s)'Steln vit.h interlock 
capabilities, alana m>nitorina and loaina, and operator 
co1111JDicat.ion throUQh a VIlJ. 
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The application ls proQraJlllled in a hiQh-level process 
control lanauaae <ICSPL> which ls purpcae deslQned. The 
developrment time ls very short., because the user is 
concernt.~ only with applyina the PPC facilities to his 
pert.icul.•r process problem. To define a control loop, for 
exuple, 10..~ only three ICSPL statements: a definition of 
the analoe input. a definition of the analOQ output, and a 
definition of the s.~t-point. block 'Which relates them. 

AIBUC 1X1,0,105,140,110,0,1023,0 

def lnes the analOi input. block :1X1 •, uslna analOI input 
channel O. The hiQh and lov alarm 1 hd ts are 1 OS and 140 
delr'ees c respectively, and the transducer ranee ls from 0 
to 110 deQrees. The 10-bit. analOQ input. value ranaes from O 
to 1023. 

AOBLK CV1 ,0,255,0 

defines the analoa out.put. block 11cv1•, usina analoa out.put 
channel O. The 8-bit out.put. value varies from O to 255. 

SP8LK TaflC1 ,l'X1 ,CV1,2.0,0.2,100.0, 10;0 

detlnes the set-point block · "1BFC1 •, which relates the 
input. 1X1 to the out.put. CV1. The ax: deviation alarm limit 
is 2.0 deQreeS C, and the PIO <proportional, inteQral, 
derivative> constants are 0.2, 100.0 and 10.0 respectively. 

To initialise the set-point and place the loop on control 
requires only one sequenclna instruction and a paraneter 
block to hold the set-point. value, thus: 

PRtB.K 
SE1PT 

TEl'P1 , 60. 0 
1E1.'PC1 , 1EPI 

- parameter block 
- lnit.lallse set-point and 

place lt on control. 

All t.hat ls required to complete the control proeram is to 
enclose the SFIPT inst.ruction ln sequence beainnlne and 
endina statements. 

SEQ 
SE'IPT 
EHOSEQ 

LOOP1 
teFC1 , 1Ef>1 

To place the loop on control, the operator slq>ly starts 
sequence LOOP1 , usina the bull t-in operator coimands. 
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Quite C011Plex control schemes can be quickly built up in 
IC5PL. ~ to 16 independent sequences can be proQramied. 
1'he9e can comll.Ulicate with one another via fleas and 
inst.ructions to BEGIN or HALT other sequences. All 
sequences can run concurrently. In addition, up to 256 sub
sequences can be defined, which can be called by any of the 
min sequences. 

Thirty-two analoe inputs and 32 analoe outputs can be 
accoa:>dated, each of which can be used in a control lecp. 
Control loops can be cascaded, siq>ly by definina the output 
of one set-point block to be a second set-point block. 

Special instructions are provided for operatina valves and 
motors equipped with diaital inputs to indicate st.at.us. 
These automtically check the operation of t.he valve or 
mt.or. Failures are reported via the VIlJ to the operator, 
who has the choice of: 

<1> ianorina the failure 
<2> procedina from a different point in the sequence 
<3> re-tryina the operation 
<11 > abortina the :sequence. 

Event-based control ~es,. known . as •RELAYS•, can be 
defined tO monitor iq>c>rtant proce9s variables, and to take 
control actions when particular conditions are detected. 
Interlocks can be defined to prevent control sequences from 
causina unwanted combinations of valve, motor and control 
loop st.ates. For exaq>le, it aiQht be undesirable to open a 
coolina water valve while a heatlna control loop is in 
operation. One interlock would require that the control 
loop be off-control when the coolina water valve ls opened. 
A second interlock would require the valve to be closed 
before the loop could be put on control. 

The PPC can be used to control alD>St any naterial
s:irocesslna plant, whether batch or continuous c,peration is 
used. It contains the mjor features of a larae-scale 
process control computer system at. a fraction of the cost. 
Application development time is reduced to a few weeks, and 
requires no specialist knovledQe of computers. &tensive 
error checkina dU:""inQ the development process, and 
interpretive execution of sequences, ensure bUtJ-free, 
reliable operation. 




