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UN I DO/ llASA Project on Computerized 
Decision Aids for Industrial M<lnagP.ment 

Background and Justification 

Over the past several years UN I DO and especially the Factory Establishment 
and Management Section has received many requests for assistance in demon
stration, development, end implementation of computerized decision aids for 
industrial management. These have come for two principal reasons: 

the technology of microcomputers has developed so far that 
powerful computers are now very cheap and simple to use. 
They are now realistically available to industrial ministry staff 
and to factory managers in most of the industrializing 
nations; 

the advances in management science and in computer software 
development have provided excellent management aids in a 
form that is cheap enough and simple enough to be widely 
available even in the poorer countries. 

Microcomputers, when combined with computer p!"'ograms that address the 
common factory management functions (such as inventory control, work force 
scheduling, and payroll) can raise the effectivenes~ and ;Jroductivity of 
managers. As a consequencP., government/industry officials now see oppor
tunities to compensate for their scarcity of trained personnel. They have 
been asking UNIDO/FCTY for assistance in selecting and implementing the 
proper computer systems. UNIDO has been responding to these requests, 
but developments in the field have been too rapid for any one small gr0<.;p to 
follow. Further, there is a scarcity of faciliti~s for testing and demonstration 
of the machines and software that would be most useful to UN I DO's potential 
clients. Thus, UN IDO initiated the contract with I IASA to supplement its 
expertise and at the same time acquire the computers and software required 
to respond to future requests. 
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The development objective of this project is to increase the expertise of 
industrial manngers and public officials responsible for allocating financial and 
personnel resources within industry. This will be a;:hieved by: 

assembling a set of computerized training tools that can com
pensate for the lack of trained industrial management person
nel in the developing nations. 

adapting these tools for use on very inexpensive, portable 
microcomputers suitable for the area. 

The UN IDO/l IASA project was designed to have two phases, the first ending 
in December 1985 

Immediate Objectives of Phase I 

Hold the first semi;iar/workshop to introduce management per
sonnel from the developing world nations to the industrial 
management programs prepared by UNIDO/llASA. 

Begin work or. three pieces of the overall project: 

1) develop and operate within UN IDO a microcomputer software 
center that would permit UN 100 to assess and distribute the 
most effective, computer-based industrial management tools to 
the developing world. 

2) est2blish a small, but comprehensive, software library on pro
grams for management decision-making processes that could be 
provided tc; the software centers that are being promoted by 
UN 100 ;:irJund the world. I IASA will specify the ~·eneric 
functions to be addressed by these programs, for exam~le in
ventory management, payrol I, qua I ity control, and so forth. 
UN: DO will select optimal examples of programs in each area 
and I IASA will re-program one of these packages to demon
s~:rate r:ow software can be implemented on an array of 
machines in the UNIDO microcomputer center. 

3) Set up a UNIDO/llASA consulting team that could work on 
developing .:ind adapting management programs for use in 
UNIOO projects. 

Hold advisory meeting:; to prepare for Phase 11. 

Submit 2 reports, which comprise the rest of this document. 

1) the results of the first seminar indicating the range of equip
ment and software specified by workshop participants. This 
document will also provide preliminary feedback on the train
ing techniques that have been developed by UN I DO/ II ASA to 
convey management decision aids to ciients unfamiliar with the 
u5e of computers. 

2 



Final RE:port, UNIDO/llASA 
Project - Phase 1 15/12/84 

2) the source of information to be used in compiling the mailing 
lists for the surveys of software and professionals. 

3' 
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Report on the UNIDO/ I IASA Seminar Workshop on 
Microcomputer-based Tools for Management Training and Support 

The UNIDO/l IASA seminar was held in two consecutive sessions: September 
1-7 in Balaton Fu red, Hungary and September 10-14 in Csopak, Hungary. 
The first meeting involved 39 computer specialists and managers from 15 
countries. The second sessio!'l involved 35 special'sts from 15 countries. 
Only $10,000 in UNIDO funds had been set aside in the Phase I budget to 
support these meetings, but generous gifts from the Hungarian Ministry for 
Industry covered all room, board, and administrative expenses for the confer
ence partkipants. 

The first session was used to demonstrate a variety of microcomputers and 
computer-based training tools for use by m;:inagers. The second was used to 
critique the tools used in the first session and to identify future directions 
for the UNIDO/llASA project. Participant lists for the two conferences are 
attached as appendices #1 and #2 to this report. 

Microcomputer Specifications 

From discussions of the participants, we finally identified six principal cri
teria to be used in s~lecting i:he microcomputers that should be installed in 
the UNIDO demonstration facility. To serve the needc; of UNIDO the com
puters must be: 

relatively inexpensive, between $200 and $4000, induding the 
display screen, printer, and memory, 

manufactured in many differe!'lt countries, 

widely sold, 

- widely serviced and inexpensive to maintain, 

supported by a diverse array of software, and 

available with at least 1 OK of random access memory. 

We identified six computers that meet these criteria. 

1. SHARP PC-1261 combined with the CE-125 printer and 
cassette tape recorder, 

2. SINCLAIR Spectrum, 
3. COMMODORE 64, 
4. NEC PC-8201A, 
5. APPLE lie, and 
6. IBM PC (or suitable PC compatibles). 

All six of these machines were demonstrated at the seminar, and these are the 
microcomputers that will be vsed as the reference 'group for the project. 
Thus they are also the computers that should be 'included in the UN I DO 
microcomputer demonstr(jtion center. The combined set of software availab!e 
fo• these machines includes well over 20,000 programs. Appendix #3 to this 
report includes rJescriptive materials on these machi,.,e~. 

4 
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Eve11 though the above machines represent the great majority of all micro
computers sold anywhere on the globe over the past three years, there are 
some countries where none of these machines is available and where some 
other computer, perhaps one produced domestically, is more prevalent. To 
make the results of the UNIDO/llASA project also useful in these countries, 
we have adopted a set of software standards that will extend the utility of 
the final programs beyond the family of six reference machines. 

Software RequireMents 
Participants a~ the meeting indicated six criteria that should be employed in 
selecting software adopted for use in the UN !DO/ llASA project. The 
programs we use should be: 

ea5ily converted for use on many different computers, 

conceptually straightforward, so that programmers with mini
mal s~ills can convert the UN IDO/ llASA programs to suit local 
conditions, 

available in the public domain for free or subject to purchase 
at minimal cost, 

easy to understand, in their essentials, by tho~;e with rio 
prior programming experience, 

teadily adaptable to a variety of the common industrial man
agement functions, and 

compact enough so that they can be implemented even on the ' 
smallest member of the reference computer set, the SHARP ' 
PC-1261. 

These criteria dictated the selection of two programming environments, one 
provided by the family of BASIC interpreters or compilers and the, other 
provided by the spreadsheet mz.:hine language program. 

BASIC is the world's most widP.ly used computer language. Virtually ,every 
microcomputer is provided with a BASIC interpreter. While there are, minor 
differences among the widely-used versions of BASIC, it is quite straightfor
ward to convert a BASIC program that runs on one machine into a BASIC 
program that is suitable for another. BASIC is also conceptually simple to 
use, and even programmers with modest skills can understand a BASIC listing 
developed by another prograrr.mer and modify it for his or her own purposes. 

Spreadsheets are the most widely sold form of microcomputer program; For 
example, there are over 50 3preadsheet packages available for the I BM-PC. 
Appendix #4 is the chapter on spreadsheets from the PC World 1985 Ann•..:dl 
Review of Software. It lists the many advantages of spreadsheets for' users 
unfamiliar with computer program;ning, and it illustrates the array of available 
programs with descriptions of twenty different spreadsheets. 

The following list of spreadsheet attributes is taken from that chapter by 
Aridrew T. Williams: 

5 
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"An electronic spreadsheet is the automated counterpart of an 
accountant's pad or ledger sheet. . . Spreadsheets apply their 
problem-solving capabilities to the gamut of business situations, 
from reports and budgets to forecasts and profit-and-loss state
ments. 

Three elements are behind the overwhelming popularity of the 
electronic spreadsheet as a business tool. First, the screen 
layout of columns and rows ... present(s) a format familiar to 
even the most reluctant computer novice. Second, there's a di
rect connection between the words, number, or formulas you 
place in the cells (of the spreadsheet) and what appears on the 
screen. . • constructing an electronic spreadsheet is concrete 
rather than abstract. Finally, the spreadsheet gives you instant 
feedback. BEcause you can see each entry on the screen as it's 
entered, you can correct it immediately if it's wrong. 

In addition, a spn:adsheet program automatically calculates a 
formula or a function, then displays the results. You can 
change assumptions as often as you like in order to quickly 
answer "what if" questions." 

I would add that the spreadsheet requires only a logicCil mind and famil
iarity with algebra. No elaborate programming languages are required to use 
it. The basic spreadsheet program is tailored for us·~ in a specific application 
by creating a template, a set of numbers, formulas, and labels that fit into 
the cells of the spreadsheet matrix. Templates have already been developed 
to deal with a wide variety of factory management tasks. One principal 
objective :;f Phase II will be to survey the available spreadsheet templates, 
identify those that are related to tasks of interest to UN I DO, and then adapt 
the best of them for use on the six reference microcomputers. 

Our dev~lopment work will be done on the IBM-PC (hence the urgent 
importance of securing a computer of this sort for use at UN I DO by the 
Factory Establishment and Management section.) We wi II use the spreadsheet 
incorporated in Lotus 1 ,2 ,3 to create the basic family of templates. Then 
each template will be reduced in comple:...;ity to fit the progressively smaller 
computers in the reference set. 

The second principal objective of PheisP. II will be to ~reate the UNIDO 
facility, the documents', and the training techniques that can permit the 
selected templates to be' widely disseminated. Microcomputer-based instruction 
will be used in this corlnection, and it is with the teaching tools that we will 
employ the second software standard, BASIC. All the tutorials, games, and 
models that a're develop'ed for use in the training program will be written in 
BASIC. Important in the design of these tools will be the feedback received 
from the first session of the workshop we organized in September 1984. 

' ' 

Preliminary Feedback on the Training Techniques 
The second workshop, scheduled for summer 1985, will provide us with 

much more ~eedback on the best techniques for use in disseminating the 
materials developed under the auspices of the UN I 00/ llASA project. Howev
er, wP. did e~periment :with a variety of different teaching techniques at the 
September 19~4 meeting,. To obtain feedback that would be helpful to us in 
the second phase of ~he project, we distributed a questionnaire with six 
questions: 

6 
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What is the nature of your work? 

- What was the most valuable part of the workshop for you? 

- What was the least valuable part? 

- What one change or ad·jition would most improve the workshop? 

Please describe in what way, if any, you intend to use the concepts, 
materials, or techniques of this workshop in your own work. 

In your home country, for what sort of audience do you think a 
workshop like this is rrost appropriate? 

Appencix #5 is a summary of the responses to these six questions given at 
the end of the workshop by f:he participants. 

Sources of Information for the Surveys 
An early objective rn-Phase two will be to conduct two surveys. The 

first examines literature sources to identify firms that supply suitable tem
plates. From analysis of those sources we w:11 develop a catalogue of avail
able spreadsheets and templates for the six reference microcomputers. The 
second surveys development professionals to identify the most important 
functiom; that should be addressed by the spreadsheet templates we adopt 
and the most important features we should incorporate in the templates adapt
ed for the UN I DO /11 ASA project. 

The list of the firms receiving the software survey will be compiled from 
software catalogues for each o7 the six computers. This will give a sample of 
about 100 recipients. 

The list of professionals who will receive the questionnaire about priority 
functions to be addressed within the area of factory management will be 
drawn from the consultant rosters of UN !DO, UNDP, the World Bank, AID, 
and the IDRC in Canada. An example of the materials to be used in this part 
of the study is the book, i:onsultants Available to Developing Countries. This 
report, prepared and dist1·ibuted by UN I DO's Project Personnel Recruitmer.t 
Section lists about 200 oJtstanding individuals along with their areas of 
specialty. Working in clos1~ collaboration with UN I DO staff, we wi II select 100 
individuals from this and related publications. 

7 
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Appendi_x 1_: Par_ticipant _List for the First Session of the Workshop 

I ADLER, Kar•n 
In~t 1 tut• <for t:coriomtcs. -nd 

Reseach 
Federal Institute of Technology 
We1nbergstra••• 3~ 
CH-8006 Zurich 
S•·JlTZERLAND 
T• I i(01 > 471 55 

ADLER, Thoma• 
Director 
Tran~portat1on Sy<otem• Group 
Resource Pol 1cY C•nt•r 
Thayer Schoo1 of Engineering 
8ox 8000 
D"rtmouth College 
Hanover, NH 03755 
USA 
T•l• <403) 646 3551 
Tel••• 7103 041 820 dana 

6DSSEL, H"rtmut 
Env i rcir,meont•t System'5- Re-.e•rch 

Gro•·~ 
Un1ve• <o1ty of Ka•••l - GhK 
Mo~nc~•berastra••• 19 
D-3500 Ka;• I 
FRG 
Tel 1 <0561) 0042519 
Telex• 99572 9hKK• d 

BOSSEL, R1Ka 
Am GalgenKoppel 6 
D-3501 Z1erenb•rg 
FRG 
Tel I (05604) 8241 

BREZNAI, Peter 
Department of Decision Analysia 
National Management Development 

Center 
Bud,.pest, 1'176 
Koenyve~ Kalman krt. 49/52 
H~GAR'i 

De KLEIN, J.P.G. 
Dep,.rtm•nt of Fore•t Management 
Agricultural Univ•r•ltY of 

Wa9lnin9en 
p,Q, Box 342 
6700 AH Wag•nlngen 
THE NETHERLANDS 
Tel 1(8370) 0254l 
T•l•xl 45015 blhwg nl 

0• VRIES, B•rt 
Director 
Center for Energy and 

Environmental Stud••• 
State Univer•itY of Gro~lng•n 
Po•tbu• 72 
9700 AB Gronlngen 
TH..: NETHERLANDS 
T•I• (050> 118052 

DJAROVA, Ju 1 I a 
Dept. of Q~ant1tative M••hod• 

and Hodell 1ng in Management 
ln•titute of Social Manag•m•nt 
P1onersKi P~t 2i 
Sofia 1635 
BULC>ARIA 
T•l 1 551008 
T•lexa 22832 

C,ERNERT, Han• 
Departmont of Bu•in••• Sci•nc•• 
Humbolt-Un•v~r•lty, Serl In 
Spindiutr Stra••• l 
l0208•rlin 
GDR 
T•l 1 2168343 

r:os, Zd•n•I< 
Faculty of Civil Engtn••rlng 
Technical Unlver•ltr o+ Pragu• 
ThaKurova, 7 
16629 Praguo 6 
CZECHOSLOVAKIA 

I 
11 

i I 

KRl-""'~YYA, J,G, 
Exocut1v• Director 
Sy•t•m• Re•earch lnsti tut• 
17-A GulteKdi 
Pun• 411037 
!NOIA 
Tel 1 c:i2> 470323 
Tole•• 145 422 •Y•t in 

MEADOWS, Do"ln15 
J MEADC•4S, Donel I a 

I lnto9rat i ve •nd Spec i .. 1 Stud I•• 
International lnatitut• for 

Applied Syatern• AnalY•i• 
A-2361 Laxtnburg 
AUSTRIA 
T1l 1 <02236> 715 21 ut.540 
T•l••• 079137 i I••• a 

after September 14, 19841 
Resource Pol icy Cont•r 
Thayer School of Engln•erlng 
D~rtmouth ~oll•Q• 
Bo• 0000 
Hanov•r, NH 03755 
USA 
Tel 1 (602> 646 3551 
Te1ex1 7103 661 020 dana 

NAUMI Et~KO, El zb i eta 
Dopartmont of Information 

Sr•tem• 
Un1ver•i ty of Lod~ 
RewoluCJI 1905 ri Str•et 1 39 
90-214 Lodz 
POLAND 
Tell 331 332 

''llELSEI~ ,Johan 
H~•d of Section 
l~at 1 onc-l A'itlency of Er1vironme:··".; 
Protection 
Strar.d9ade 29 
DK-1401 Copenha9•n K 
DENMARK 

ORDAZ, Enriqu• 
Bel Qr ad RiKpart 9, FS2, 1. 
H-1056 Budapeat 
HUNGARY 

hom• addr••• • 
Carol 1na 117 
07020 
Meo>< I co o.F. 
MEXICO 
T•l 1 (905) 7810213 

L. ~ ,. 
9 

u~ TROl4SK I , Roman 
Deputy Director 
$yatem• Reiearch ln•t• tut• 
P~l ith Ac~demy of Sc••n~• 
u l , Ne we 1 •Ka 6 
01-447 War••W 
POLAND 
Tel I 368150 
T•l•xa 012 397 

PEREZ-9ENERO, Alex 
Untt•d Nations Indu~tr1al 

O•v•lopment Or9inizat1on 
Vienna International Center 
P,O,Box 400 
A-1400 Vienna 
AUSTRIA 
T1l I <0222) 2431 3042 
1 • I ex I I 3:561 2 

RACSKO, P•ter 
Computing c~nter 
~otvo•lorand Unlvor&itY 
Elite Szami toKozpont 
1117 Budape•t 
Bogdanffy u. 1018 
HUNGARY 
T1l1 <I> 451 974ot.52 

RAJl(AI, Kil min 
Department of Soil Science 
Re5earch ln•t 1 lute for Soi I 

Sc1enc• and A~r,cultur•l 
Chem• •trr 

Hun1ar1•n Academ~ cf Sc1•nce5 
Bud•pe& t 1 I 022 
Hermann Q, ut 15 
HUl~GAR'{ 
Tel I 354 924 
Tel1x1 227 223 AGROK H 

RIEGfR, La•zlo 
Department of Agricultural 

!;conomic• 
Karl '1iirX Un1u~r•at)" 

of Economic• 
Budapeit 1 1093 
D1m1 trov ter 8 
HUNGAR'i 
Tel 1 175 060 

•I 

~ 



SHNDEN, P•r 
Departme11t of Wahr In 

Env1ron~ent and Socl•tY 
L1nKoep1ng Univer•lty 
S-58183 l.'nko•plno 
SWEDEN 
,., • <013> 281000 

SANDS, Debt.d • 
b SANDS, Jon~thAn 

Agr1cultur• Dep&rtm•nt 
~~~-= ii'1 ... ' r;'='' l ... ul lu1~• 

Org•n1z•tlon 
Vi& dell• T•rm• di C&rc&ll& 
00100 P.om• 
ITALY 
T•l I (06) 5797 3525 

SINTLt-IAWA, Chir&pol 
Faculty of Envlronm•nt 

and Resourc• Studl•• 
Mah1dol Univ•r•lty-Sal&Y& 
25 Phutthamonthon 4, 
N&~ornch•j~r1 

Nakornpathom 73170 
TH.'<l~AND 
T•l• 66-2-413 2931 wxt.74 
Ttlex1 84868 chont•• th 

STACHOWITZ, Jan 
Deputy Director for Scl•ntlflc 

Act 1v1 ty 
ln&t1 tute for Managem•nt 

Sct•nc• 
Pol ••h Academy of Scl•nc• 
ul. Chrzanowskltgo 17 
41-902 8ytom 
POLA'-'D 
Tel1 832818112 
Telex• 033 2&6 10~ 

STARR, Gerald 
lnhgrativ• and Spec!&. Studl•• 
lnt•rn&t1on&l lnttltutt ior 

Appl 1•d System• Analys1• 
A-23~1 Laxenburo 
AUSTRIA 
Ttl 1 (02236> 715210 
Tel•x1 079137 I 1as& & 

aHn Septtmb•r 16, 1984 
Resource Pol icy C•nt•r 
Th&Y•r School of Enoln••rlno 
Dartmouth Coll•g• 
Hano• er, NH 03755 

- "fel~ <-602> -646 3-55i 

10 

STAVE, Kry5tyn& 
lntegr&tlvt and Sptcl&l Studl•• 
International lnsti tut• for 

Appl i•d Systems Analysis 
A-2-361 Lax'enburo 
AUSTRIA 
Ttl 1 <02236) 715210 
T•l•x• 079137 I l&s& & 

aft•r Septemb•r 16, 1984 
ResourLe Pol Icy Ctnt•r 
Thayer School of Engin••rlng 
Darcmouth Coll•o• 
Box 8000 
Hanover, NH 03755 
USA 
T•l 1 (602) 646 3551 

SZIF.t1Al, Zolhn 
lnstitut• for Th•rm&l ~n•roy 

Ststtma Enoln•trino 
T•chnic&l University Bud&p••t 
Budafokt ut 4 
H-1111 Budapest 
HLNGARY 
T•l 1 Cl> 453 195 

TAKACS, Tibor 
Central ln•tl tut• for 

Dtutl~pment o~ MlnlnQ 
Budap•st, 1027 
Var i;any i I , u. 40/44 
HUNGARY 

TDDORO, Dlml hr 
Vic• Dir•ctor of th• 

Computtr C•nt•r 
Ministry of Fore•try &nd 

For•f>t Industry 
St. Autin I, M17 
Sofia 
BULGARIA 
T•l 1 972059 

TODD, Joh' 
TODD, Ntncy 
TODD, Susannah 
Pr•10ldent 
Company of tht St•w&rd• 

I 

Ten Shan~~ Pond Road 
Sipp•wissett, Falmouth, HA 02540 
USA 
T•l 1 (617> 5489161 

TOTH, Eva 
TOTH, Ferenc 
lnte~r&tiv~ and Special Studl•• 
lnter~&tional ln•t•tute for 

Appli•d Sy11tems An&IY••S 
A-2361 Laxe~burQ 
AUSTRIA 

J Tel 1 <02236) 71521 ext,505 
I T•l•x1 079137 

VALY!, l i.tvan 
Bureau for Sy11tems Analysi• 
Stat• Office for T•chnical 

Dev•lopment 
P.O. Box 565 
H-1374 Elud1pest 
HUNGARY 
Tt l 1 (I) I 87 998 
T•lexa 225840 r•lbp h 

VECSENY! , Jano11 
Departme~t of Decision Support 
Bureau for SY6t•m• An&lY•i• 
Budapest, 1374 
Post Box 565 
HUI'< GARY 
Ttl1 Cl) 187 021 

WILSON, Shirley 
lntegrativ• and Special Studl•• 
lnhrnational Institute for 

Applied Syst~ma Analya1• 
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Appendix 3: Descriptive Materials on the Reference Microcomputers 

COMMODORE 
Commodore Business MachinH, Inc., 
1200 WOlson Dr., West Chl'!ster, PA 19380, 
(215) 491-9100 

COMMODORE 64 
Take a close look at the Commodore 

64. It's easy to mistake it for Commo
dore's other popular-sellmg computer, 
the VIC-20, sir.ce they share the same 
case and keyboard layout. But tum a 
Commodore 64 on, anj the similarities 
end there. Not only does the 64 have 64K 
of RAM but also a sophisticated, sixteen
color, high-resolution grapt.ics prcgram, 
music, and business software capability 
that mail.es it the perfect choice for a 
starter or second system. 

The 64 uses many of the same periph
erals and software originally designed 
for the Commodore PET and the VIC-
20, including the C 1525 or 1526 printer 
and the VIC modem. New for the Com
modore 64 is the VIC-1541 singlc-!>ided 
disk drive. This "intelligent" drive, with 
its own microprocesor to help free up 
the computer's main processing chip, can 
store 170K on a single disk. This is 30K 
more than an Apple drive. 

Though the Commoc!v&i: 64 is primar
ily a home unit, it can be used for busi
ness as well. A series of business-or
iented programs has been announced by 
Commodore, including an electronic 
spreadsheet, a finance/budget program, 
an electronic calendar, a simple database 
program, telecommunications software, 
and a word processor. In addition, a 
CP/M adapter is available to allow the 
machine to run nearly all of the more 
than three thousand programs w; 1ttcn for 
CP/M-bascd machines. 

SPECIFICATIONS 
Microprocessor: 6510 

lntemal memory: 64K RAM. 
Elfemal memory: Optionol 51/•-in. floppy disk 
with l 70K per d:ive, maxim1.1m of 4 drives 
allowed per system. 

1/0 ports: Program or game cartridge slot, 2 
game controller ports, TV/audio/video connec· 
tors, serial port (for disk drives or printer), port 

'l for modem or cartridge. 

" • Choract•r dl1play: 2~ rows bv 40 columns. 

l\
; Graphics dl1ploy1 320-by-200-pixel high· 
· · l'!lsolution graphics mode with 16 colors; 8 sep-

.i • arotely controllable •sprites• (picture cells) cl 
: __ ·~! .· , . , 21. by 2~ do!' eoc;h.: 1'"~- • .' ••• __ ·---

- .... • • - ""'h .. ,;~ " - ' • ~ • ' 

-:i. . ···~~,/'~,.·~~-;: . ... : ; .•• "•> ~i- _'; ,, .,!~ ( 'l.~',: . .r·~ J .:~ ~ r', 

l.5 
,; . } .; . ·{.· 

Keyboard: 66 keys, including 44 uppercase 
and lowercase programmable software k~. _ 

Sound: User-controllable music synthesizer 
with 3 choices and 9-octove range. · 

Real time dock: Built-in. 

Basl~ system price: Approx. $200 to $225 (not 
including printer, disk drive, or monitor). 

Nani-re options: Doto cassette recorder, l 70K 
floppy disk drive, dot matrix printer, RS-232C inter· 
face cartridge, IEEE-488 inte:foce cartridge, VIC 
modem, Z-80 upgrade cartridge.. ___ _ 

Software options: BASIC (included), Logo, 
Pascal, Pilot, etc.; Easycolc, Eosyplot, Eosy
finonce, Easyschedule, Eosyfile, Eosyscript, 
Music, graphics, and game programs. 

Service: Service is available through over 600 
authorized dealers, seven regional centers, end 
Commodore's Customer Service Division. 

REVIEW 
Few computers can boast the variety of I 

applications that can be handled with the 
Commodore 64. Pop a game cartridge : 
into the machine and the 64 acts like a 
sophsiticated arcade computer; call up 
BASIC and write a new home finance 
program; plus in :he optional CP/M ' 
module, and you're off and running with 
WordStnr or any of more than three thou
sand other business-oriented software 
packages; connect the computer to your 
hi-ti, press a few keys, and the 64 plays 
brilliant, concert hall music. 

Indeed, the Commodor~ 64 has a lot 
going for it, and it is a perfect choice as 
a starter or second system. But there arc 
a few more things you need to know 
about the 64 to make a wise purchasing 
decision. 

While the Commodore 64 can share 
many of the hardware add-ons for the 
VIC-20, it can't use many of its program 
cartridges. The internal workings of the 
two machines arc too different. In addi
tion, since the lower-case character arid 
graphics generators in the 64 interact 
with one another, you can't have lower
ca~c characters and graphics on the same 
screen. 

Even with these peculil:arities, however, ' 
the Commodore 64 shines as an above
average 'computer. Its low cost, large 
computfog power, and 'the rcasonab!.: 
price of lts peripherals an'd software (disk 
drive tn<I monitor, $22.S to $250 each; : 
printer, $300 to $350) make it an ideal 
choice for home or office use. 
. I .,..__ • .,.. .,,.... ·-·~_,. ' ~ • .. ' ~, 
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227, PO Box 1321, Dept. 8M3, 81K11 Raton, 
Fl 33432, (800) 447-4700 

IBM PERSONAL COMPUTER 
The IBM Personal Computer is loaded 

with. many, if not most, of the best fea
tures heretofore available on personal 
computers -and a few all its own. le fea
tures color graphics, upper· and lower
case letters, expandable memory, a 16-bit 
microprocessor, three levels of BASIC, a 
Program Editor, and excellent user man
uals. Since IBM sees two distinct markets 
for this computer, busine'ss and home, -it 

87 

-unbundled" the system, meaning that each 
component is purchased separately, allow
ing the user to configure a system to suit 
his or her needs. Applications soful..;.re is 
also rapidly arriving on the market, mak
ing the IBM Personal Computer a practi
cal choice for business. 
SPECIFICATIONS 
Mluoprocessor: Intel 8088. 

lntemal memory: 256K RAM, expandable to 
640K; 40K ROM. 

EJ:femal memory• 360K, 5V•-in. floppy disk 
drive. 

1/0 ports: None (optional). 

Video autput: None 

Keyboard; Detached, odiustable; 83 keys; 
numerickeypod; cursarcor .. rol; ,. pro~rommo· 

ble functicn kev_;_. ------..,---
Software lndudecl: Cossette BASIC, tutorial 

----------.,...----- diskettes. 

. . .. 
. ( 

Special features; Built-in speaker, 5 expansion 
slots, disk drives (optional) that fit inside main 
cabinet. 

Basic system price: Minimum working system 
with 256K RAM, keyboard, and 360K diskette 
drive, $1,995. Monochrome display adopter/ 
printer adopter (for 80-column by 40-line for
mat, plus connectur for RF generator, and printer 
port), an additional $250. Monochrome video 
display, $275. 12112-inch color monitor, $680. 

Typical system price: With 256K RAM, key
board, 360K diskette drive and adopter, and 
monochrome display and odoi:ter, $2,520. 

Hardware aptians: Colar graphics board 
(RGS) or composite video output, 40 columns 
by 24 lines or 80 columns by 24 lin~s, 16-color, 
$300; disk drive adopter, $125; 5V•-in douHe
sided, double-density floppy disk drive {360K), 
$425: 64-256K memory expansion cord, $265, 
64K RAM, $100; RS-232 serial (communications) 
interface, $100; game control cdopter, $45; 
binary synchronous communications adopter, 
$240. 

Software options: VisiColc, $200; Easy Writer, 
$175; MultiPlon, $250; Extended eASIC, $40; 
Pascal, $300; Peachtree Accounting Package, 
$595 per module; binary synchronous 3270 
emulation, $700; UCSD p-System Support, 
$50; Professional Editor, $130; Strategy 

Gomes, $30; Word Proof, $60; Moiling list 
Manager, $195; VisiColc 1.2, $200. 

Sales and service: Computerlond Stores and 
Sears Roebuck Business Stores have been 
appointed as authorized dealers. All dealers 
must qualify os authorized repair centers. IBM 
Product Centers will also handle tlie Personal 
Computer. A 90-doy warranty is issued. Exten
sions and annual maintenance contracts ore 
available. 

REVIEW 
The keyboard and system unit design of l 

.... -

one pounds. As the user faces it, there are 
a speaker in the left front comer, adjacent 
to the memory; disk drives in the right 
front comer; and expansion slots in the 
rear left corner. This efficient design 
facilitates installation of adapter boards. 
The number of expansion slots is of some 
concern, since the basic unit lacks 1/0 
ports (except for disk). However, inde
pendent sources are already producing 
multifunction boards that can combine 
several applications on one circuit board. 
Also, high-density memory boards are 
becoming available to allow expansion of 
the system to a full 640K, utilizing only 
one expansion slot. However, buyers 
must be careful to configure the system 
carefully, or it may be necessary to pur
chase an additional expansion box from 
an independent source to accomplish a 
desirecl application. 

IR!vf chose Microsoft to write its basic 
software, PC BASIC, which is available 1! 
in several forms (since standard "ca5sette I 
BASIC" lacks many features advanced i 
users need). It also chose Microsoft to : 
develop the IBM Disk Operating System, I 
called MS-DOS, which is rapidly be- l 
coming a standard for computers using I 
8088 or 8086 microprocessors. This is a 
decided advantage for the IBM user as 
software from second sources becomes 
abundant. IBM itself is releasing soft
ware at a rapid rate. 

IBM has set the standard for the indus
try with ics Personal Computer. And the t 

word PC has become synonymous with ' 
IBM, both making buyers feel secure. ! 

' . ' 

. r ~ 
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APPLE lie 

Sal.is and Hnlct: Apple's AppleCare Carry-in 
Service E'xtends the original warranty ta 12 
months, renewable yearly. The pion covers 
parts and labor. unlimited repairr; on covered 
cvmpar !nts, and protects a system {e.g., Apple 
Ile, Dis~ Drive II, and Monitor Ill) for $12.95 per 
month. The service is o"·ailable through mare 
than 1,400 authorized Apple dealers in the U.S. 
and Conado. 

REV1EW 
The Apple II has few if any surprising 

features that make it stand apart from simi
larly priced personal computer systems. 
It's actually just a logical extension of the 
Appl~ II, with the features that long-time 
App1e II users had been calling for. 

Unfortunately, Apple decided not to 
offer an eighty-column display. the stan
dard for word processing, as a standard 
feature for the Ile. This is probably 
attributable to the fact that many people 

a joystick or controller for playing games. 
The nine-pin connector won't take exist
ing Apple II controllers since the design 
is different, although users can still iJlug 
in old-stvle controllers inside the case. 

When the purchaser pops the cover off 1 

the He's case, he'll be in for a surprise. ! 
Although the familiar 6502 microproc1!S
sor, identical to the Apple II, is still there, 
the Ile has less than one-fourth the num
ber of integrated circuits (chips) that the 
Apple II had. This is because circuit 
technology has packed more and more 
circuitry into smaller and smaller pack
ages. There are two chips-custom-de
signed by Apple engineers-replacing ' 
eighty chips of the Apple IL There arc a 
couple of advantages to using fewer 
chips: First, much less heat, the bane of 
electronic circuitry production, and sec
ond, easier servicing. 

The Ile comes standard with 64K 
RAM, which most sophisticated pro
grams require as a mirirrium. An extra 
64K of memory on a plug-in board is an 
option, though for various technical 
resons, the Ile doesn't become a 128K 

Ifs a little-known fact that the Apple II 
of 1982 is internally a very different unit 
from the first Apple II of 1977. There 
have been thirteen major design changes 
in the Apple II over this five-year period, 
although at first sight the machine seems 
about the same. The company decided to 
keep the same case size a!'d shape. But a 
closer look at the later model reveals a 
much more sophisticated personal com
P"' priced very close to the Apple II. 
The most obvious difference is the key
board. With only fifty-three keys, the 
Apple II lacks several important function 
keys and requires odd placement of some 
regular characters. T!1e Ile has sixty
three keys and a full typewriter-style key
board that is essentially identical to the 
Apple III without a numeric keypad. It 
also has programmable function keys. 
The 6502 microprocessor comes with 
64K RAM (versus the Apple Ifs 48K). 
An extra 64K of memory is optional on a 
plug-in board, though the machine can't 
be considered a l 28K unit because it can't 
function using all 128K memory during 
any one operation. 

, machine. The line of seven famili~r . 
' . · accessory slots for plugging in accessory 
, circuit boards has been reduced by one, 
~- _,_ - ----- ··- ... ___ , __ . although all Apple II cards work with Ile. 
use their Apples with home TVs, which The addition is a special-purpose video 
don't have enough resolution to d;splay output slot designed for extra memory 
eighty columns of text. The good news is and the eighty-column option. 
that adding eighty columns to the Ile is f ~ - -
neither difficult nor expensive. Apple . 

SPECIFICATIONS 
Microprocessor: 6502. 
lntemal memory: 64K RAM, 16K ROM. 

htemal memory: Disc II 1401< 511•-in. floppy 
disk drive. 

offers two options, an eighty-column . 
expansion board for $125 (well below I 
the price of comparable accessories for i 

the Apple II), and an eighty-column I 
board with an additional 64K of memory \ 
for $295. . j 

The keyboard is slilhtly sloped with a 
fine touch that'~ as good or better than 
many personal computers costing much 
more. Keyboard additions include sepa
rate cursor control keys and a TAB key, 

1/0 ports: 7 expans'vn slots, video and memory especially useful for word processing'. 
expansion slot. Th al ere are so "open Apple" and "closed '• 
Character display: 40 columns by 24 lines; 80 . Apple" keys that can be used as pro- f • 
columns by 24 lines optional. 

grammable function keys, allowing the 
• Graphics display: low-resolution, 16 colors, 40 operator to prog· ram into one keypress · • 

x 48; high-resolution, 16 colors, 280 by 192. 
functions that would require several 

Keyboard: 63 keys, oil 128 ASCII codes, upper-
and lower-case, cute-repeat feoture, program- keystrokes. On the lower left-hand cor-
mable function keys. nerofthe keyboard is a CAPS WCK key. ·'· 
Standard softwares Applesoft. BASIC The back of the case has twelve pop-off 
longuage. plastic covers on both horizontal and ver-
Baslc system price: $895: tical slots for accessory boards. The slots 

\. 

Hardware option.1 BO-column cord, $125; have been designed to accept the DB con-
extended SO-column card including odditiono! necton :'lat are becoming a standard Of ·-.. ,.;:· ·' ._, 

,.;.;, 641( RAM, $295; Disk II with controller and the computer industry. .. · · • -. · . · ' . ··, 
· -: ._ DOS, $545 {without DOS, $395). On the ~ther side are a video socket, a -
-~.;/. ~9ftwa$195re0p_tl~~'i: Poss'fool, $~50; ~pple Y'friter place to connect a cassette recorder, and :- . , . .:.. ·. • .. ' •:a f ":;~ ·. _ 

. ..;.. f . ,'.. ~ _' ~ :'. '. e-~t . . . . . something new-a socket for connCcting r . .. . . . ' . : : : . _-._- .. , ' 
; ~- ! . · · ~ .· .. -~- :~) · .· -~~ --.-~-.:-: ~.:· -i~- • .. : .. · - -~~~.- .. -:--~,. ·:· .-::\ :~.-.~'S.yx:. ·<~. (> : . :.. ·.. ~- . ~};· ~:· .. ·· .. /~_.;._);·;~ 

ll' ••, -"'°'- •1•.r··" l'; · .r• " t.,.. ~-"Ir' ,. .. •···;,; · · . ." · ·1 , .-1? ·· · ·." "•/1· .. ·~'.·.·, ·. r.' .. , ";. •p ·.- , ... '\ v 11~•-· •-'o~j. l.':>····· :.·J }·~'¥ .. ,· ·.· ,._.:-~ .}··.;;./··· .. :,, .1 '°.-·.c ... fJ-: . ..,~.1"'·:.~·;-."'.'j~•·.'".:-~.!it.!'.•~\i::."'; .. ~~ .... -··;J-r}r·..:·,·~ .:,.· ... --~.i•. J;::., ~';.~"Tj~·· .. 
·. · ··· ~~'!:·;J.J·'//""·~- ~,'.1''1(; '- , ~-:\._·~::.: -'"~t:~"l · 4-- "ri'.,_· ~/:~·'t1§..it :• _!i: ~~.-~ · •- · ·~~-:~~- ~v~ .:,~;:F,-~>;.J;~~,, ~-,/':· · .. "'-~·-§ :t·· ~U..\-~~~v~;:~..i..-·~ (,:..-;: .. ~.•;;.,,..,.,.~!\ n~.':-~:;A,;;;'.t ·r.( .... ,':';...t.'a:I'~~ • ..r.:...,~~~;,l';•:'-'~~· ata~ •... L• .. ,,., • "' · 
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The PC-1261 Guides You 
Through Every Step-

INS 

l:.~J 
HELP S'Al . CA-· 

111110111 
ON 

l~RKJ 

" • - . $ % I ·7 • ~ . ; -- . - - I< 

r~ ~ lil _ 01 .. ·~---~ c~ ~i~:-121-.~ ~-_ .. --~--, -=1=:'~ .. =~~·=:-o=..-·=~= 
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CE- 725 thermal printer: 
microcassette taperer-order 
A quiet, 24-digit thermal printer 
and a m1crocassette tape r~order 
for storing programs and data are 
combined for upgraded 
computing. Together. the PC-1261 
and the CE-125 make a book-

7[, r > •••• 

CE-126P thermal printer! 
cassette interface 
A quiet. 24-d1g1t thermal prinurr. 
Programs and data can be stored 
through the built-in cassette ' 
interface when conneded to the 
CE-152 cassette tape recorder., 
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For Simpler Operation and 
Faster, Accurate Results. 

Showing You the Way ..• 
Are you hesitant about purchasing a computer because you're 

worried about BASIC operating techniques? Have you ever been 
confused while programming because of complicated key 
operation? Computer use would be greatly simplified if you could 
confirm just what's going on with a glance at the display. 

Now the Sham PC-1261 pocket computer solves these problems. 
It's a friendly little computer that can put you on the right track 
towards pradicalcomputing. 

Take a look 2t the PC-126 rs HELD function. It will be appreciated 
by both first-time and experienced users because it (1) displays a list 
of BASIC commands and usages, (2) gives error messages which let you know error types and locations, (3) 
displays ASCII codes* table. 

The Easy Simulation program also makes operation easier by fre~ing you from the inconvenience of long, 
repetitive key operation. Unlike present pocket computers, the PC-1261 avoids repeating steps to change 
individual values in programmed equations. Now you can use the cursor to simply change values in any 
equation, quickly and easily. You can even use everyday English to set up a numerical computation program. 

Because of the large 10.4KB RAM and expar.ded BASIC command capability, you don't have to worry about 
outgrowing the PC-1261. The two-line LCD gives more data readout, helpful in long calculations. 

Any way you look at it, pocket computing has come of age for everybody with the Sharp PC-1261. 

Easy Simulation Prog!am 
Use the Easy Simulatil1n program 
function for changing individual 
values in a continuing prcr 
gram med equation for fast, con
venient calculations. If you need 
thR calculation printed out, attach 
the optional CE-125 printer/tape 
recorder and operate the PC-1261 
in the PRINT mode. 

EXAMPLE: 
PRO mode 
•AMOUNT: PRICE tQTY !ENTERl 

I llAMOUNT=PRICE>tQTY J 
RUJ\: mode 
•AMOUNT 1ENTERl 

I ~RICE : OTY :AMOUNT 

l-4800 I ENTER I 

f i~~~[:; ~T~. " .~ ~r;°.~!:: ... j 
10 /ENTER I 

PRICE' :QT?·_._-: !AMOUNT\ 
14800~ : 10 •. -~ . : 148000,; 

~new Quantity can be entered with the cursor) 

PRICE: :on'j'.. =_At:JC!U~r. ... ::. 
14800~ .• 10 ....... , .. - .. ~"~::: .. '· 

.. 
- ._- ..... - . ~ ~ 
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HELP Function 
Use the HELP function if you get 
lost and need an explanation of 
your error or if you just want a 
display of control data and 
operating procedures. 
1) When you see an ERROR sign 
on the LCD display press 

!SHIFT! and Et5 keysandthe 
Error Mes:;age Function 
explains the type of error and 
locates it on the display with the 
cursor. 

I 
i0:A=5/ B +3 
CALCULATION ERROR 

2) The Reference Function 
displays BASIC commands and 
their correct usage. For example, 
when you press the !1] . ISHIFTI 
and ~ keys, BASIC commands 
with the initial Lare displayed. 

LEFTS ·. - LEH ·, LET 
UST .. ~·-·. lISTlP LUST_:;. 
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Further, if you need to know how 
to use LEN for example (one of 
the commands with L). just press 
the OJ. CID. cm. !SHIFT! and 
~ keys and you'll get the 
necessary information. 

3) When you_Eress [l\], [SJ, 
[CJ. [I]. W, !SHIFT! and 
~ keys, the ASCII Table• 
Function displays ASCII codes• 
used in hexadecimal notation. In 
this example a=&61, g=&67, 
O= &6F, etC.!Th•d,.pl•i <:onbucrolled wi1h 1he[!).ndliJkoys J 

1

1

6 
•• 0123456789ABCDEF 

abcd,;.f9 hi jk I rnno:. 

Expanded BASIC Commands ' - -
The expander! BASIC commands 
give you more input flexibility as 
your skills increase. These ex
panded input commands allow 
the PC-1261 to continue respond
ing to your growing needs as you 
apply longer and more complex 
prog,rams. 
•The ~1261'1chamctercrxfss 011! in ocm~~m•. .·~ r . 
wtlhASCll codes wh,. Jiyidud•~e\~~~· 

. ~· ·,,,;· ~ _. ·,·--~- ~ .. ~ ... ('~ ....... ~ 

--. 

-. 
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Specifications 

Mod91 

Number of 
calculation digita 

Ca*c:ulaition 11ste111 

Program l•nguage 

Capacity 

Siad< 

C.lculaUon 

Editing function 

Memory prolactlon 

o;splay 

Componen1 

Powr. supply 

PD'llller consumption 

O;>ereting 
tempereture 

Accessorle1 

Optiona 

PC-1261 

10 digits (mantissa.;+ 2 digits (exponent) 

According to mathematical fonnula 
(with pnonty judging function) 

BASIC 

Program memo<y: 9.342 stepa 
ReseNe memory: 48 stepa 
Easy Simulation area:128 steps 

For data: 8 stacks 
For function: 16 stacks 
For subn>utine: 10 stacks 
For FOR-NEXT statement 5 stacks 

Four arithmetic ca~uiatlons. power calculation. 
trigonometric and lm~rs• trigonometric functions. 
logarithm~ •nd exponential !unctions, angular 
conwersion. eJttraction of square root. sign function, 
absolutes. Integers, and logical calculations 

Cursor shirting ( 1>, '4) 
Insertion (INS) 
Deletion (DEU 
Line up and dow" 

C~AOS battery bor.k-up 

2-line 2•-diglt a!phonumeric dot. 1atrix liquid crystal 
display 

C-MOS LSI, etc. 

Lithium eel: (CR-2032) • 2, 
approx. 300 hOU'9 

OOJW 

o·c~AO·c (32·F~104•F) 

135(Wi • 70(D) • 9.5(H)mm 
5-S/16"(W) • 2-314"(0) • 3/8"(H) 

115g (025111~ 

Hard cover, cell (CR-2032) x 2, template 

CE-125 lhermal printer/mlcn>cassene tape recomer, 
CE·126P lhermal prtnter/cassene interface 

BASIC LANGUAGE SPECIFICATIONS 
Commend RUN, NEW, LLIST, PASS, LIST, CONT, TR ON, TR OFF, 

MEM, 

Statemlftt INPUT, PRINT, LPRINT, PAUSE, USING, WAIT, CURSOR. 
CLS, IF ... THEN, STOP, GOTO, ON ... :OCTO, GOSUB, 
ON ... GOSUB, RETURN, FOR ... TO ... STEP, NEXT, END, 
DIM, LET, REM, DATA, READ, RESTORE, BEEP, AREAO, 
::LEAR, RANDOM, DEGREE, RADIAN, GRAD 

Operetlon +, -, t J, (,), >, <. >•, <•, <>.•,/\,ANO, OR, NOT, & 

Func1iofl 51:~. COS, TAN, ASN, ACS, ATN. LN, LOG, EXP, DEG, 
)MS, RND, SGN, ABS, INT, Pl(•), LEFTS, RIGHTS, 
1llDS, ASC, VAL., LEN, CHRS, STRS, SOR(../ ) 

Vorleb!e control A ~z. As~zs. lwo-dlmenslonal arrays applicable 

Cesutte conttol CSAVE, CLOAD, CLOAD?, MERGE, CHAIN, INPUT•, 
PRINT• 

Olller IN KEYS,"~:," 

1Et11y Simulation 
p<agram LIST•, LLIST•. EOU•, MEM•, NEW• 

SHARP 
SHARP ELECTRONICS CORPORATION 
10 SharJ> Plaza. Paramus. New Jersey 07852 

·-, 

CE-125 Specifications 
PRINTER 

Type 

Printing dlgila 

Prinllngapeed 

Printing paper 

Thermal printer 

24 digit• 

ADC"'.111. 0.8 line/second 

. .1al printing papw 
Width; 58mm (2-91321. Oiameler, 18mm (23/321 

~~~~~~~-'-~~~~~~ 

TAPE RECORDER 
Type 

Tracllaya-

TepeaP"d 

Input tennin81 

GENERAL 
Pow• •ource 

Powllf consumption 

Operellng 
t1mpereturw 

Dim••iona 

Monaural mlcn>cassene tape recorder 

2-track, 1-ch•nnel monophonic 

Mlcn>cassette tape 

15116" lps. (2.4cm:secJ 

3.5 • matching Impedance under less than 1 kg 

Rechargeable Ni-Cd battery 
Appro._ 2,000 lines (when using pnnter only) 
Appn>x. 4 hours (when using cassette tape recorder only) 
AC •daptor (EA-23E) 

2.5W 

O"C"'40"C (32"F~104"F) 

205(W) • 1'9(D) • 23(H)mm 
8-1/16"(W). 5-718"(0). 29132'(H) 

550 g (1.2 Iba.) 

C.nrylng case, mlcrocassette tape x 1, A;; adaptor 
(EA-23E), paper roll x 3, cassene cabla, canon swab, 
ln.tructlon manual 

CE-126P Specifications 
Type Thermal printerlcassette lnterfaca 

Prinllng dlglle 24 digits 

Power aoun:a A.A dry battery (UM3) • •. appn>•. 2.000 llnft 

Power consumption 3W 

Dlmen•iona 140.5(0) • 116(W) • 23(H)mm 
5-17132'(0) • .C-9116"(W) • 29/JT(H) 

Weig Ill 280g (0.62 lb.) with battery 

Accnaorte1 Paper ~oil • 3, cassette cable, EA-23E AC adaptor (option) 

"Design and specillcat1on1 subject 'o change without notice. 

Distributed by: 

20 

'84 @'SHARP COAP.(4Y15El Printed in J110An 



Final Report, UNIDO/llASA 
Project - Phase 1 15/12/84 

Appendix 4: Spreadsheet Chapter from the 1985 PC World Software Review 

Spreadsheets 

Andrew r \fl/Iiams 

More than any other kind of software, electronic 
spreadsheets have convinced the business commu
nity that personal computers are powerful business 
tools and not just the playthings of hackers and hob
byists. An electronic spreadsheet is the automated 
counterpart of an accountant's pad or ledger sheet, a 
blank electronic blackboard divided into rows and 
columns to create a vast field of cubbyholes called 
"cells." The blackboard can be used to deter!lline re
lationships and solve problems involving numbers. 
Spreadsheets apply tpeir problem-solving capabilities 
to the gamut cf busi11ess situations, from reports 
and budgets to forecasts and profit-and-loss 
statements. 

Three elements,are behind the overwhelming 
popularity of the electronic sprtadsheet as a business 
tool. First, the screert layout of columns and rows 
closely resembles the design of the spreadsheet's 
manual counterpart,' presenting a format familiar to 
even the most reluctant computer novice. Second, 
there's a direct conn~ction between the words, num
bers, or formulas yo1.1 place in the cells and what ap
pears on the screen. Put another way, constructing 
an electronic spreadsheet is concrete rather than ab
stract. Finally, the spreadsheet gives you instant feed
back. Because you can see each entry on the screen 
as it's entered, you can correct it immediately if it's 
wrong. 

In addition, a spreadsheet program automati
cally calculates a formula or a function, then dis
plays the results. You: can change assumptions as 
often as you like in order to quickly answer "what 
if" questions. 

' . 

Every electronic spreadsheet contains a set of 
commands (such :is Copy, Move, and Format) to 
construct and modify data. A spreadsheet program 
usually offers a menu of letters or words from which 
you select commands and make the choices needed 
to complete a specified command. You also need 
commands to move the worksheet cursor around 
the screen. Because an electronic srreadsheet exists 
entirely within the PCs memory, the program must 
provide a way to generate printed copies and save 
files for later use. 

The typical spreadsheet program includes a li
brary of functions that perform routine computa-

~tions such as adding a set of numbers, finding an 
average, 0r determining the largest or smallest num
ber in a range. More sophisticated programs calcu
late standard deviations and variances; financial 
functions such as net present value, internal rate of 
return, and mortgage payments; and functions that 
display the current date on a worksheet and permit 
you to do calculations involving dates. 

To i~prove the clarity and professional ap
pearance of a spreadsheet, a program should offer a 
variety of easy-to-use format options. Spreadsheets 
should be able to display currency denominations, 
negative numbers in parentheses, and numbers as in
tegers to a specified number of decimal places. Pro
grams should also include formats that align labels 
to the left, right, or center of a cell. The better pro
grams provide "soft" cell boundaries, which allow 
text to extend beyond the border of a cell (useful 
when entering long labels). 
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Many spreadsheets feature timesaving key
board programs (variously called macros, typing al
ternatives, or execute commands) that allow you to 
devise and execute a given sequence of keystrokes, 
thus automating repetitive tasks. Keyboard pro
grams can also be created to perform a complex se
ries of commands without the risk of error. 

You might also want to look for a spreadsheet 
p:-ogram capable of translating files created by other 
programs (such as dBASE II'J into spreadsheet files. 
Some programs can also import standard text files 
created by a word processing program directly into 
an electronic spreadsheet. Other programs can as
sign names, in words, to ranges or sets of cells. This 
naming feature lets you construct comprehensible 
formulas and specify ranges, sm.:h as print ranges, 
that are defined once but are used repeatedly. 

Today's electronic spreadsheets have evolved far 
beyond the first simple version of VisiCalc. Two 
trends now domina~e the field, typified by 1-2-3 and 
SuperCalc 3. Both spreadsheet programs have been 
augmented with data management and graphics ca
pabilities. Compared with a package such as Sym
phony, which integrates many tasks, these programs 
are easy to learn and use. Still, they offer all the 
commands, functions, and conveniences anyone 
using a spreadsheet would want. 

The other trend is toward the "program fam
ily" that promises upward compatibility. Spread
sheets created with a ~impler progiam in the family 
can be used with its more sophisticated members. In 
addition, commands and procedure:; learned for the 
less complex program work just as well with the 
heavy-duty members of the clan. The SuperCalc 

PC World 

family and the Lotus duet are examples of this 
emerging direction in software. 

The development of program families is parti~
ularly important now that prices of entry-level soft
ware are decreasing. As more manu;.:cturers follow 
suit, it will be easy to purchase a program with the 
features you require today and then move up as your 
needs expand. Stand-alone spreadsheet packages 
haven't been forgotten, either; they're _packing more 
features and flexibility even as they drop in price. 
And that's good news for anyone with a personal 
computer. 

Andrew T. Williams is a Contrib
uting Editor for PC World. His 
latest books include The Know 
How Guide to SuperCalc 1, L, 
and 3and1-2-3 From A to Z. 
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Spreadsheets 

Multiplan 
With its data sorting feature, .\1ultiplan 
c.m be used as a simple data base 
manager a~ well as a 255- by 63-cell 
worksh~t. Spreadsheets can be linked, al
lowing auromatic updating of one spread
sheet by aoorher . .Multiplan provides for 
varied formaning of the display and re

ports, and includes window commands 
that show multiple windows in color. The 
progr1m features l>elp menus, protected 
cells, individual column widths. and print 
options. List price: $195. Requirements: 
with DOS 1.10 64K, one disk drive; Y.ith 
DOS 2.00 or 2.10 l28K, one disk drive. 
Microsoft Corp. 
10700 Northup Way, Box 97200 
Bellevue, WA 98009 
8001426-9400, 206/828-8088 

Alaska and Washington 

"Multiplan is easy to learn, easy to teach, 
and requires fewer keystrokes than Visi
Calc or 1-2-3 to accomplish a given fimc
tion.n Laurence Wingerter, Jr., San 
Antonio, Texas 

"Multiplan is a powerful program, and I 
wouldn't use anything else. However, it is 
very slow when more than one screen full 
of columns is used. f.xternal Copy and 
Use are unique and useful, but there is no 
provision for a global unlink." Ken 
GJrdner, Laguna Niguel, California 

ScratchPad Plus 
Featuring a virtual memory system, 
ScratchPad Plus allows unlimited window 
splitting and flexible grid dimensions (up 
to 999 units in either direction). Other 
program features include consolidation 
and merge functions, title locking, and 
builr-in sum, sine, cosine, tangent, and 
square root functions. List price: $195. 
Requirements: 128K, one disk drive. 
SuperSoft, Inc. 
P.O. Box 1628 
Champaign, IL 61820 
217/359-2112 
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Ezvisi 
A VisiCak accessory, &visi converts di
rect (random) files inro VisiCak format 
and produces a VisiCak model. The pro
gram reads fields selectively inw columns 
and generates a reusablt program. List 
price: $70. Requirements: 64K, one disk 
drive, VisiCak. 
Miracle Computing 
313 Clayton Ct. 
Lawrence, KS 66044 
913/843-5363 

VIS/Bridge/Sort, 
VIS/Biidge/Report 
A VisiCak accessory, VIS/Bridge/Sort 
sorts the rows or columns cf VisiCak 
spreadsheets. Y-:..i can sort all or part of a 
worksheet, using up ro five rows or col
umns as sort keys. Sorts can be in alpha
betic or numeric and in ascending or de
scending order, and all expressions and 
references are preserved. \''Si Bridge/ 
Report is designed to improve the report
prinring capabilities of VisiCak and pro
vides all rhe capabilities of the advanced 
version of VisiCalc. List price: VIS/Bridge! 
Sort $89, VIS/Bridge/Report $79, Re
quirements: 64K, one disk drive, 
VisiCak. 
Solutions, Inc. 
13 State St. 
P.O. Box 989 
Montpelier, Vf 05602 
802/229-0368 

Peachtree Connection 
You can mak~ spreadsheet templates for 
VisiCak, Mu/tip/an, or 1-2-3 with 
Peachtree Connection. The program reads 
Peachtree General Ledger data disks and 
builds a comprehensive data base. Tem
plates are preformatted to include report 
titles, column headings, and total and 
subtotal formulas. List price: $175. Re
quirements: 64K; two disk drives; 
Peachtree General Ledger; VisiCak, 
Mu/tip/an, BPT, or 1-2-3. 
Sofstar, Inc. 
1330 S. Killian Dr. #2 
Lake Park, FL 33403 
305/848-7054 
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Viz-a-con 
You can consolidate a series of spread
sheets into multilevel summaries with Viz
a-con, which combines multiple "pages" 
of Cata from a model, sums the corre
sponding cells, and uses the labels from a 
format file. Viz-a-con makeJ surr.mations 
over periods of time or consolidations by 
organizational divisions such as depart
ments or companies. Information from ur; 
ro 4000 reports with similar spreadsheet 
parameters can be consolidated without 
replicating the model in memory or build
ing formulas to sum the ct:lls. List price: 
$139.95. Requirements: 64K; one disk 
drive; 'l/isiCak, 1-2-3, Mu/tip/an, or 
SuperCak. 
Abacus Associates 
6565 W. Loop South #240 
Bellaire, TX 77401 
713/666-8146 

Viz-a-merge 
Designed to cut and paste sections of 
spreadsheets, Viz-a-merge automatically 
forms new reports and reorganizes exist
ing ones. Viz-a-merge combines sections, 
rows, columns, or single cells based on 
your answer.; ro a series of questions. ln
formarion from up to 1500 reports can be 
merged during one session. A math op
tion allows Jddition, subtract10n, multi
plication, or civision of the r'.ita being 
"pasted" into a report. You can se: up a 
system of individual reports based on any 
number of models. List price: $139.95. 
Requirements: 64K; one di~k drive; 1-2-3, 
VisiCak, or Midtiplfin. 
Abacus Associates 
6565 W. Loop $ou~h #240 
Bellaire, TX 77401 ' 
7131666-8146 
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PlannerCalc 
A spreadsheet with English syntax for 
program operations, PlannerCa/c lets you 
add comments to program commands 
and perform calcularicns using conven
ti0nal mathematical logic. The program 
includes 25 worksheets for home, busi
ness, and profess:onal applications such as 
personal budgeting, calculating mort
gages, and lease-versus-purchase analysis. 
List price: $99. Requirements: 128K, one 
disk drive, DOS 2.00 or later version. 
Also distributed by IBM. 
Comshare 
5901-B Peachtree-Dunwoody Rd. #275 
Atlanta, GA 30328 
4041391-~()U 

Plan 80 
A financial modeling system, Plan 80 uses 
English prompts and names instead of 
numbers to address rows and columns. 
Spreadsheet functions include cable 
lookup, consolidation, and "what if" 
analysis. Financial functions inc!ude de
preciation, net present value, amortiza
tion, internal rate of return, a'ld acceler
ated cost recovery. Plan 80 adds, 
subtracts, multiplies, divides, and per· 
forms trigonometric and IF ... THEN ... 
ELSE functions. List price: $295. Re
quirements: U8K, two disk drives. 
Digital Marketing Corp. 
2363 Boulevard Circle #8 
Walnut Creek, CA 94595 
800/826-2222, 415/947-1000 

MVery good product, esp'ecialfy at the 
pria. A/Jaws complex consolidations, 
linking, and 'Master' models and row 
files, reducing duplicate file models for 
slight variations on report formats. It also 
has good documentation." Walter F. 
Travers, Canoga Park, California 

Target Financial Modeling 
Using English syntax for program opera
tions, Target Financial Modeling offers a 
report wri•er, variable: column width, 
multiple model consolidation, automatic 
formula replication, and forward referenc-

PC World 

ir.g. Ir has a maximum size of 1000 by 
5000 ce'ls. The program includes on-line 
help and lets you build models that 
prompt for data during calculations. List 
price: $325. Requirem;;nts: 128K, one 
disk drive. 
Comsharc 
5901-B Peachtree-Dunwoody Rd. #275 
Atlanta, GA 30328 
4041391-90U 

CalcStar 
A 255-row, 127-colurnn spreadsheet pro
gram with column and decimal width 
vari . .ion, CalcStar offers conditional 
1011,ic and advanced math capabilities. An 
automatic forms mode lets you designate 
a specific cell pattern for the cursor to fol
low. Data can be printed in text file for
mat and merged or edited with WordStar. 
CalcStar provides business forecasting 
funcions, password protection, and a 
choice of up to six colors for custom for
matting. List price: $195. Requirements: 
128K, two disk drives. 
MicroPro International Corp. 
33 San Pablo Ave. 
San ilafael, CA 94903 
4151499-UOO 

Plan Star 
A financial modelin:; program, PlanStar 
offers financial analysis anc.l foreca;ting 
beyond basic spreadsheet capabilities. The 
program uses English calculation com
mands rather than formulas, consolidates 
up to 1000 spreadsheets per project, and 
has a capacity of over 32,000 c:c:lls per 
spreadsheet. Data is stored separately 
from worksheets, eliminating repl:cation 
of entries. Financial functions include: net 
present value, internal rate of return, 
amortization, and moving averages. 
PlanStar allows arithmetic calculations 
between sprc:adsh¢ets, generates up to 14 
rc:porrs for any spl"Cadshec:t, and produces 
graphs such as ba1 charts and line plots. 
The proer.1.m writes text files for use with 
WordStar, accepts 'input from data files, 
and reads DIF fil~. List price:: $695. Re
quirements: 128K; two disk drives. 
MicroPro lntc:rnational Corp. 
33 San Pablo Ave:.' 
San Rafael, CA 94903 
41.51499-UOO 
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Virtual Planner 
Functioning as a general-purpose spread
sheet cakularor, Virtual Plann.r provides 
mathem1tical capabilities including expo
nentiaticn, standard deviation, minimum 
and maximum selection, and net present 
value computations. Data and formulas 
can be entered into single or multiple lo
cations with one com:nand. Conditiond 
statements such as IF ... THEN ... ELSE 
can be used in a model, and the program 
handles text across multiple colL•'TUlS. 
Multiple formats for 50 reports can be 

defined from a single worksheet. Reports 
can inciude, exclude, or duplicate any row 
or column in the matrix. Virtual Planner 
generates botn bar and duster graphs 
from values in the worksheet. List price: 
$295. Requirements: 192K, rwo disk 
drives. 
SOI .Vation, Inc. 
150 Flanders Rd. 
Westborough, MA 01581 
617/366-6621 

Medallion Spreadsheet 
A financial planning tool, Medallion 
Spreadsheet offers 48 mathematical func
tions, including net present value, internal 
rate of return, and linear regression. The 
spreadsheet has up to 200 rows and lUO 
columns. The program allows split
window viewing, merges worksheets, 
handles var1ab!e column widths, sorts by 
row, and produces bar graphs. Reports 
include cash flow comparisons, exp-:nsc: 
statements, depreciation schedules, tax ta
bles, balance sheers, income statements, 
and analyses of sales, loans, unit price and 
volume, and growth rate. List price: $195. 
Requirements: 192K, two disk drives. 
Timberline: Software 
7180 S.W. Fir Loop 
Portland, OR 97223 
503/644-8155 
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Final Report, UNIDO/l IASA 
Project - Phase 1 15'1218~ 

Appendix 5: Summary pf Participant Responses on the Workshop 
Ev"luation Questionnaire 

3 Wh~t 1s the nature of your work? 

Resource modeling (economic and system clynanncs) System 
consu I tarit 

Teaching, research. 

Environmental systems analyst~. 

Org~n1c gardening 

Teaching mathematical and computer-based methods for managers and 
research work on this topic 

Research and teaching on optimal, though sustainable use of forests 

Energy and en111ronmental systems research and teaching; management. 

An implementation of numerical methods and methods or system analysis 
1n the management and training or managers (top level) 

Dozent, lectur!ng graduate and post-graduate students, running training 
courses ror senior mariagement 

Wr 1 ter, editor, communicator. 

Research and teaching of water resources sy~tems 

Applied Systems Analysis, Research, Design ilnd Teaching on lnformet1cs 
in LDCS 

Anthropology - small farm system analysis - Jgricultural development 
policy. 

I 

Teaching programming languages and modeling methods. 

General economics or environment, Including resource discu~,sions 

Research on the evolution of the cooperative agriculture or H'Jngary 

Deputy Director of research Institute, Researcher and Advisor to 
Environrrental Commission. 

UN l.1d Dev Officer. 

Research and teaching mathematical ecology 

Studying soil-water-plant systems, the water dynamics in it 

Environmental protection. Metal contamination. Modeling 

Systems analysis/ Agricultural model in9 

Teach lng;research;serv Ice. 

Graduate student in System Dynamics and Resource Pol icy. 

Graduate student In computer modeling, policy design and analysis 

Institute for T Systems Engineering as au__ eng 

Applied mathematics In ecor1omics. 

Ecological development/Third word 

Models for forest harvest, linear programrntng, leontiefr-models. 

Agrlcultural/Enviror,nental modeling 

Industrial Engineering 
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4 What was the most valuable part of the worksho;i for you? 

The ronctse summary and package of material that I can use m my own 
country. prufess1onal contacts To see how participants r,.~~ted to 
aspects of workshop. 

Integration of variety of resource systems, using of gaming as learning 

tool 

Integrated view - same systems principles demonstrated in many 
different systems 

The ga'lles They gave me better understanding or structures and events 
an<l the amount of time It takes to make changes. 

- Ta-come to know new training games and the approach to systems by 
their structures 

To learn the power of games tn education to deepen inSi\jhts In 
system-structure and behavior, by playing the games and have 
debriefings 

Playing the games (beer production, deer game, STRATEGEM-1 land (parts 
of the) introduction and debriefing 

The games for strategic plaming - industrial games 

To gain insight into the concepts of systems dynamics, to run games. esp 
the complex Strategem-1 game, to exchange experience in developing and 
running games 

An increased understanding of the mechanics of system dynamics and the 
potential for application m management and conflict resolution Also 
the contacts 

The ~of modeling the world on system~ as positive and negative 
loop with stocks or buffers and delays. 
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Agrl Models, Strategem I, 11 - learning that such models CAN be bui It as 
games; how to present games as teaching devices 

The lectures and exercises and games were ali closely integrated Their 
union w~,; what made It work No single part was lil.Qli valuable that tt>'? 
rest, all were important learn:ng t'.lols. 

Presentation or systems which behavior you experience in real life and 
which Internal mechanisms are stlll mysterious, not only for ordinary 
people, but also ror pollticians and top government decision ma~.ers 

T~1e basic thinking of system function and loops, especially concerning 

global resources 

To learn the principles or systems analysis as a tool to approach the 

understanding of the world. 

Games - advanced and tn__ed Important systems principles; 
lllustratl<'n - how a microcomputer, may be used. 

Exposure to the various models. 

w2• N cycles, watershed model 

To see In work dynamic simulations; to understand their ba!>IC 1•1les, 
loops; to meet experts. 

The perspective coming out of ~he lectures anc games 

Profess Iona I contacts were equally important as real1Z1ng the 
Importance and effectiveness of gaming at conveying complex 
relationship, concepts 

Games. 

Lectures and games demonstrating system behavior 
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tnteract1on with other participants; learning different views, ideas 
about the needs and applications of systems analysis in resource issues 

The use of gaming in crder to make ciear some basic structural 
connect iu01s, and the understanding of these. 

Having the audience actively take part In the workshop, which was very 
well or ;ianized and prepared 

The development of a epistemology, that tn my view has a future. The 
delineation or behavior, structure and events, the levels and relationship 
of systems which approach rf'altty and the abtltty to ·see· time - past. 
present. and future. 

The understanding that small simulation models can be very useful 
instead of very b19 - whtch are difficult to run. 

The experience with playtng games 

The games, which proved that you can have a better idea of systems by 
them, and that they make you ask Quest ions that might not have come to 
mind otherwise 
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5 What was the least valuable part? 

Intro sections on systems and modeling methods, but these are most 
important r or most. 

About the sustainable agr:culture, data from Germany and USA 

<Parts of the) lectures because they were written down and were too 
narrowly focused or too disconnected to over-all aims. 

lnsufftctent explanation or instruction in techrucal areas. 

The minerals deflation model (:fat all) better say none 

Can't recall not being kept interested. 

We"'~ •• t have enough time to think the models presented over and over 
again The lectures were loaded with information and kept us 
concentrated all the days long 

The time is too limtted to get a real, deep understanding of all the 
variables used in the model. 

Global modeling concepts. , 

The economic applications 

The microcomputer models, because I have some experience on that 

Small scale models seem poorly developed, in general, the small amount 
of feedback - too easy to win - gives a simplistic and negative 
impression or the value of these tools 

Lack of presentations by other people working in Resource Systems 

The goals, stated objectives, were almost too comprehensive for a 5-day 
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conference The 5 days were a great introduction to systems concepts 

Some details in certain models were far from my interest - at the 
moment at least 

Hadn't enough t 1me to read our notes and thinl< them over, as we received 
them on the first day It would be useful when participants got them In 
advance 

All of 1t was relevant, as I am not a systems dynamist, or a computer 
expert 

To play games without having a prelimmary introduction of the model. 

Lectures on the basics of systems dynamics. 
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6 What one change or addition would most improve the worksr1op? 

A better ice-breaker at the beginning of the conference to better 
encourage social Interaction between participants Perhaps a facility 
with a more inviting lounge are could be better Country on name tag 

More use of computers to demonstrate behavior of very simple systems at 
the start as lead-in to more complex models 

Better documentation for Stratagem game; brief for reference during the 
game Complete notes for .all sessions, following same general outline 
<systems principles - components - specific system - model - results) 
Workbook to take home. 

For non-economists It would be helpful to have some defrnit1ons of the 
vocabulary used In Strategem 

To have a broader and more comprehensive review of new results, 
including the list of references, publications, names of the best authors on 
the topic, etc. 

To start with a lecture about principles of modeling <and system 
dynamics) because I myself for instance haven't practical experience on 
modeling The importance of loops came out during the week. 

A more systematic, concentrated Introduction into the posslbll1t1es, 
limits and principles of system dynamics <analysis); adding a session In 
which you construct/analyse a small system yourself together with 2 or 3 
other people, ir; depth 

To give an Instruct ion for each topic for what sort of audience :s most 
lm;>ortant anci which is the way to introduce the tC1;>1c and the game. 

n.1s workshop was mainly concerned with environmental probl~ms If the 
participants would come from industry, other kinds of models would be 
requested as well. 

Better definition of the role of aides or supervisors in games - e '.l as 
aclvlsors, consultants. sources of information 
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Film m the middle of the workshop showing the dynamics of the system 
(In Stratagem-I not known end of game (the moderator sets 1t during the 
game to 40, 45 or 35)) The results of some changes in useful oata that 
are available on the computer can be seen in the film in a continuous way, 
e g, show mg how the I imit becomes erodable, etc However, 1t is 
necessary to start by computer exercises and the film can add the 
po~.s1b1l1t1es and will be better understood if tt 1s given aller the 
computer exerc ies 

Moret 1me to study the structure of each game/model before 1t 1s played 
(Maybe this 1s not desirable) 

Increasing skills is causal loop diagramming so that we could use those 
tools to replicate our understanding of the structure aller the games. It 
was still hard for us to verbalize or cornmunicate our understanding of 
structural relationships 

More time for reviewing models, concepts, etc. 

The relation in the model are primarily of physical type, that means that 
the models are too optimistic because the International and national 
political restrictions are not In the model. In all of the model the goals of 
the people, t'1e firms and the political leaders {In all countries) are the 
same because of the building of the models {games) This point is not 
specified in the model (or t~.~ lessons). I think because of these reasons 
that the models~ be misleading, tf they are used to teach 
dec1sionmakers the function of the world. 
Of these reasons, I think It will be very good to have some lessons on 
pol1t1ca\ science in the worlc.shop 

To situate the syste.ns approach within the sets or other analysis tools 

Better understanding of principles of the games in advance {That may 
provide more possiblltt1es to check my strategy during a game instead to 
learn its principles) 

Have a few managers from the developing world (cross-section) 

Problems or system Identification on conceptual level, maybe some 
theoretical background for the Ka1bab model 
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Something more detailed on the funct10ns or the models 

Of course, there have to be r"anges in the presentation according to the 
audience. This workshop 1n lt11~ form will not work for all types of 
audiences 

MORE WORK ON CAUSAL LOOPS 

Addition - Get together activities for the whole group or smal I groups 

More roundtable discussions, exchange or participants knowledge and 
experience with policy Implementation. 

More emphasis on causal diagramming, use of "non-formalized" causal 
system perspect Ive. 

I think It would be useful and come easter to have a longer introduction 
before playing a game, 1n order to have a better understanding for people 
having different backgrcunds than economists. 

You should Invite to such a workshop also operating managers and nnt only 
experts from different Institutes ((Jr not only managers should be invited, 
but practical policy makers too!) 

It may not be possible In the time, but I would like to learn how to make a 
model 

It will be very useful <ror me!) to have an idea what sorts or applications 
need simulation or optimization or human decisionmaking 

Reduction of lectures on basics; extension of samtng - have another 
possib1l1ty to play after evaluation, (morel lectures o!'l the issues learned 
in the games and possibilities to discuss them 

Hav Ing more than JUSt one of It a year 
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7 Please describe m what way, if any, you intend to use the concepts, 
materials, or techniques or this workshop in your own work 

Direct use of written material for teaching purposes/reference. 

W1 II be part or research and teaching program at RPC. 

In graduate and undergraduate teaching; running 2-3 day seminars for 
policymakers; adoption or approaches to .1oca1 and~ management 
problems In the areas of energy, resources. environment 

I'll try to disseminate these structure-focused approaches, concepts. 
methods and, or course, to use these games too, in my teaching and 
research more 

First I am going to use a model-game to give students insight on the 
consequences of cutting decisions in the long-term <compare different 
methods which are usable) Second, with my colleagues to use the 
>trategem play in workshops which are held on rural development. 

I) Introduce one or more games lr;tu our 6-month resource environment 
course (merged with our own models) 
2) Induce researchers to construct small models to get insights mto their 
system-under-invest 1gat ion. 
3l Offer to government officials, civil ser.iants, uttllty managers, etc to 

play the game. 

I) I think to use the_ games - Strat. 1,2 in the courses for our 
managers I will adopt the games and I'll do some experimenting with 
them 1"11 write you about the results and changes in the games. 
2l To create games like these 

The Strategem-1 game will be used In several universities and 
polytechnics of the GDR I will use it on the 1984/8S UNEP Course with 
Technical University of Dresden. 

I shall use the concepts to advocate an ecologically benign approach to 
politics, policy lifestyle, world view tn teaching and writing (books, 
articles, newspaper columns) 
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I Intend to prepare a computerized game on water resources systems w 1th 
_______ In two versions 

Version 1 - simple for teaching purposes (3 hours maximum playing 
time); 
Version 2 - more complicated for a group or researchers I am the chairman 
or. 

I. Wili be used 111 training Systems Analysts. 
2. Will be used to begin teaching Systems Dynamics. 
3. Will be used with the Western __ Project at Poona View 
4 Will be used in workshops/seminars sponsored by Dept. or Environment 
S Will be included in trg courses on luprmet1cs for Government officials 
at the SRI and also at state and central government training centers 

I think that the basic set or concepts or System dynamics have a very wide 
application in many kinds or analytic thinking. I would try to teach those 
concepts and use tt.e games that Illustrate them w/students of 
development policy or with planners They are crlt lcal In the arena or 
socio-economic change. I would also use them to more errectively 
Implement policy. Analyzlnp rarming system. 

Excellent way or communicating people. Perrect organization or lectures -
I'm going to use the same technique In teaching. Since I got a full set or 
materials - I'll be promoting the method or S.D. among students, university 
staff and state government staff through games rather than just lectures 

I am going to discuss with other persons In what way It Is possible to use 
this material in the state administration and In university, technical 
schools, also. 

I Intend to use this material as a complementary tool in my economic 
research. Also, I want to use it as a teaching tool to make students 
understand the relationship among structural behavior arid events. 

They will enlarge concepts and tools for solving problems I race in my 
research and atlon activities. They will help me to convince 
declslonmakers to understand and use systems approch in their d m 
process <I hope. l 
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For teaching (exposing) managers in the developing world to concepts 
discussed during workshop Similar types of workshop will be developed 

Gaming is probably the most powerful teaching aid. They help m 
visualizing the theoretical results in the ecological research 

Adapt the models which are close to my field and try to Improve their 
parts that they be more adoptive. To use them up for demonstration of 
structure and function of given systems (e.g sell Nl for students and 
experts. too 

I would like to use tt for teaching at University Also. I would like to be 
able to bring out the perspective to management people, politicians. and 
media 

I will be trying to encourage planning people of FAO/Rome (Agriculture 
DepU to use causal loops, gaming In development work. 

Viewing system In the SO. approach by using games to gain insights tnto 
the problems. 

This workshop has helped me improve my ability to explain these concepts 
to others Games and models are an excellent, quick way to add an 
interdisciplinary dimension to the work of many specialists 

I got new Ideas for modeling that can be useful in my work, though those 
models are a btt dtrrerent 

The matn purpose was here to learn as much as possible To tell the truth. 
the most useful things rve learned here were in the theory of system, ie, 
those things which I've learned about the role of feedback loops, about 
nature of over __ ing-collapse systems, etc. I would hJve liked to hear 
more about the creation of systems what kind or relations are supposed 
between the different factors, how were these relations calculated, etc. 
<This was_only briefly concerned when you spoke about nonlmeartty.) 

F 1rst. as a way of assessing the economics and structures of countries I 
work in 
Seconrlly, as a conceptual basis for natural resource development 
Third, I want to link the design principles or one organization with 
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systems dynamics models, to create forms that are a synthesis of both 

To build some simulation models for the harvest policies 

ll Include the concepts tnto my own models 
2) Eventually use gaming techniques m conveying results - m addition to 
plain model results. 

With my ___ at the University. Some of the games are applicable in 

the form they are. Some have to be Implemented for 
I think by trying to keep this high standard_ by the workshop they will 
be very useful. 
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B In your home country, for what sort of audience do you think a workshop 
I 1ke this 1s most appropriate? 

Government policy makers, business school students (and teachers) 
Business executives Teachers on all levels 

For workshops M1d-le11el managers in sectoral agencies, congressional 
support staffs (federal. state) 
For gaming materials. Very broad audience Including college and 
pre-college students, etc 

Junior and senior policy makers; key people In the media (press, radio, 
publishing. TV); politicians 

Students 

first of all, for the young researchers (like me). I think, It's very 
important for them to get international practice and personal relations, 
and, on the other hand, young people can understand the new methods 
(rath(r than old ones) 

I) Top-level officials in ministries. because they stay after government 
changes 
2> Pol1tlc1ans 
Jl Teachers, lectures 

In rough priority 

1 l Government/research people with resource/environment/econ •mes 
interest 
2) lndustnal/util1ty, etc managers 
J) Teachers (university, teaching schools, etc) 

For researchers and managers· trainers 

For sc1ent1sts who are willing and able to run complex games in all kinds 
or higher education. The aim of such a workshop could be to teach people 
how to run games in order to provide knowledge and awareness of the 
dynamics of very different real world processes Therefore It seems to be 
important to teach the teachers• - because it would not be possible to run 
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such a workshop together with all peoples being interested 

Teachers, managers of all sorts - Industrial, government <at all levels), 
students 

I J For the graduate course that Is scheduled on water resources systems 
on 1966 <may be 1985) 
2) Declslonmakers In the ministry department leader levels 
3) Researchers, students 

Smart civil servants, PhD students, faculty Involved in 
Agro-socio-economic-science f acult les. 

Students, planners, managers - the basic concepts should be integrated 
into educat Ion at an early level. 

University staff, students; top managers and government officials (they 
often neglect methods or models they don't understand) 

Persons In Central Administration (ministry of environment, agency of 
foreign aid); universities, technical schools 

For social science students; for executives from private sector, for 
government medium and high level offlc1als 

Research workers and decision makers 

Ministers 
I 
I 

Guard < / JTl'IY) 

Top level managers, environmental scientists, students 

Medium level leaders of bureaus making decisions (e g in the f11n1stry of 
Food and Agriculture) and some of the lecturers at Universities 

Almost all types or audiences that have any Influence could benefit from 
this type of workshop 
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Almost anyone But most~ to Nul policy makers 

Young and potential administrators; graduate students 

Policy makers and policy researchers So far this message seems to be 
directed to those we expect to Ile receptive How do we teach those whose 
in1t 1al interest 1s lower? 

People with backgrounds in resource analysis and management and some 
idea or modeling. Anybody can use a clearer understanding of system 
structure/behavior In this form, though, the workshop is most effective 
ror people who are already familiar w1tn and receptive to a systems 
model mg concept 

For the people making the long-term decisions, or for those, who will 
make these decisions in 15/25 years from now. 

Perhaps it would be appropr1ate for university students. For example, in 
the University of Economics of Budapest there 1s a compulsory course for 
~play mg a game which 1s something similar to the distribution 
one 

I th!nk all types of people and sectors would benefit equally, much like 
mediation for conflict resolution applies from interpersonal realt1ons to 
nations. Personally, I would like to see bloreglonal groups gel a high 
prlor1ty of attention 

Top dec1s1onmakers (and/or) programmers for planning models 

Advisors to decisionmakers right now - but arter a certain success these 
dec1s1onmakers themselves should be the target 

To all kind. H so well done as this one 
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Comments. 
Need -

Redesign of Strategem-1 description sheets is badly necessary (lay 
out change), 
Debriefing manual; 
Description of how to run the game 

Develop a cnmprehensive workbook, fol 1ow1ng the gentral sequence or 
(most on the ;-:c~~nt notes Text shouid cover. 

-list or principle::: 
-explanation of corresponding generic structure 
-system/causal loop diagrams 
-real world examples <verbal) 
-mode Is thereof 
-s1mulat1on re~·Jits 
-small bas1r models to run on your own house computer 
-suggest ions for siml lar studies - related systems 
-references/ J 1 terature, etc. 

Send literature and a collection of recommended articles <llke In the 
Notebook used here at the workshop) l2tlore the seminar. It would tie 
much more effective If part1c1pants would have ahead to prepare for 
It. 

A more thorough discussion on the actual Impacts/limits/benefits of 
the SD approach and mett1od. (Morel 1ns1ght into interdependencies 
and the need to know about the~. 
An inspiring tool to get people's attention and energy to deal with 
resource, etc, systems/problems. 
(About Strategem-U There may be an inherent 'Interventionist bias· 
m the game, inducing the i I luslon/arrogance/expectation that !i.lllilf 
people are gOY.eJ:Il1ng (managing, masterlnGl a system ror some 
<mostly implicit) system goals In the end lire is by and for people, 
who are not to be sustained but are to be enabled to I ive lhlli 
sustainable life. (or shift the burden to the (addictedJ[STRATEGEf1] 
interventionist) To put 1t otherwise. many or the people in the 
world are 'rig1dized' Into relations without giving them 
flexlbi l tty/freedom/anticipat 1on/resolution or whate·Jer. 
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l would like to receive all of the next ma~erials about the Garnes, 1r it 
ts possible I think 1t 1s possible to hold the next workshop 1n 

Bulgar13 next year in the summer again 

If 1t would be or Interest for another workshop, I would be glad to 
present a complex management game that shows how to manage 
industrial enterprises 1n GDR, thetr interdependencies and problems 
or 1nternat1onal trade between the GDR and Great Britain 

J), ___ _ Was very good Much better than any course to which 
I have gone 
2l Teaching All the Instructors were very clear; they also had 
genuine command over their material, whtcti gave great credibility. 
Jl First Faculty and Assistants The Dartmouth staff were very good 
In that-they were Ulilt~ they were helpful wW1out being pushy or 
directive Dr and Mrs Todd were an excellent addition to the 
resources 
4l Use or technology for teaching. Very impressive and Instructive 
how micros and other tools were harnessed, 

n In the gaming and computer simulations more e:nphasis should be 
placed on~ relating them back to the structure which caused 
the behavior The tendency was ror at tent ton to slip to~ and 
the structure remained mashed in certain occasions - particularly 
computer 5lmulat1ons 
2l The diagram Ing provides a vocabulary for talking about structure 
and dynamic systems - A few exercises for the participants in this 
vocabulary in the beginning might tie Ip them to more clearly perceive 
and conceptualize the structure In the systems reviewed later. This 
would have b~en Y.eJ:¥,. useful 

- 3l Perhaps a httte ciearer1lefinitiorrof goals and code Ultimate goal 
Is to learn about system dynamics modeling as conceptual tool? Or, 
to use that as a means to understand about sustainable agriculture? 
This seemed to get somewhat confused, although I personally found 
the balance appropriate 

If It was possible I'd like to participate m the next workshop of this 
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ktnd, to be able to 
-share my experience with playing Hie games shown t1ere with 

different audiences in my country, 
-!tarn more about methods, concepts and models of susta1natile 
resources 

I think, that In respect or the topic of the conrercnce, which was to 
teach people to think In terms or tnterre:ated mechanisms result mg 
with very surprising behavior, you manage to get the best people lD 
.tht .w.oilil to do this job. Prof 0, & D Meadows and Prof H Bosse I tltd 
tt in a perfect way and made us participants not only think about 
reality In this new way, but also wllllng to promote this method 
Itself and the methods used during the workshop, back in our 
countries, to convince other people that this Is the way to understand 
the reality better we do now, 

I think that having a time spaced for the presentation or a positive 
experience just as John Todd's would be very useful to see an actual 
result Also teaching at high school level In developing countries ts 
very important for creating a more analytical mind 

Thank you ror providing this opportunity 

The workshop was organized on a very high level. 

Thanks for the invitation! 

As mentioned before - I would like less flow diagraming more causal 
loops I also think that one make or computer for all models would be 
better, less confusing ALL games should be Immediately debriefed by 
asking participants (as a group or as individuals) to write causal loop 
diagrams of the systems. 

Models and games In this workshop will be modified/adjusted to that 
situation and environmental condlt ion In order to explore solution to 
existing resource and environmental problems In Thailand 
The concepts, materials, and techniques acquired from this worf'.shop 
will be used to organize similar workshops, seminars or teaching 
conferences for government officials or different ministries 
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These concepts, materials and techniques wi'.. also be used tn 

graduate courses In sustainable resource systems at Mah Ida 
Un1vers1ty as well as other universities in Thailand 
Thai case studies In resource management and problems will be used 
to bring these techniques to appropriate people in government sectors 
and private sectors. 

Some comments on Strategem-1 
I) The high equilibrium cond1t1ons given on the score sheet provide an 

only one set of desirable results. They seem to distract people from 
think mg aboL!t structure ancl behavior 

2l The game board still needs work, somehow the relationships between 
sectors need to be made more graphically clear. 

3l The 1n1tial conditions are confusing for the players to set up How 
about a neatly printed cardboard sheet, for each table with the 
equations clearly shewn on one side and the set-up procedure on the 
other side. 

4) I have observed over the past few months, that people whose first 
language 1s not English and those from non-western countries have 
the most trouble getting started with the game The written 
descriptions need much simpler language and possibly graphics 

5l A great spmotr version of 5trategem-1 would expand the energy 
sector into renewat:,le and non-renewable energy types with varying 
cap1,al ltfetimes costs, etc Other sectors of the game might have to 
be aggregated In order to maintain a playable level of comple><ity. 

The goals, stated objectives, were almost too comprehensive for a 
five-day conference The five days were a great introduction to systems 
concepts 

I am interested in 'describing· a natural resource based tropical country -
e g Costa Lada - and I would like it modeled and crltiQued 
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