
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


1



8

и

■¡¡25

112.2

1.25 1.4 1.6

M ir .H O fO P Y  FU ',()[ I П К  )N IF Л Л 11A FI í



at

П г * ! 1'J t lJ ir,” i Г-С1ЭГ!Г
г

h г, a i у

»



î

, ? 'Л .. n  t n : . C C r n s d  O lt  П : ti>« b fi 150 F :  'j- r :  b J ï / O ’n / C l

. ; , . : 3  П .-> : ... : : i.'».:.- . L . . . i : ì ! . l  S t  l' .i? . t e r  ce? I . s c i  ene ?>

V-. . •-■-■■г ч '■•'’??  l i  .. : • . :• V i n i ? educing b n i . - b i r n  ¡ ¡ c c n ç c T í e t i n a n c i n l

L V ' .. i, * i Г ; ; - : -, Î f L'H.i-li l : i ? « . t u o is s ì  Tv -i : , n s  n o i i c n j ;  s c m ; : : : s  sed

- b ■■■• : : ' b  ■ ' . î =--aj-ib11 1 ч;  s ?rcd ir- '■••• i- jcc ive iy  c v . i i  . ; L? i ; - ? ? s t n ; i

Г  - ...■ л'. : . . ■ . ,-r i ' - ' :  - . n i A :  л . - ' ; ' i  io  b° : C

■>. Í i " ■ ■ i . ; i ■ ■ 1, b v c : ; ?  i s  i  f v - . •'■b in  p r ? : ; ' i ? . ;  the  T K ’. ’lTj

-• : ч - - : ■ • . . i - iT i r - i , i c  t ’ r n c n l  t e r  b ; ' r a p i r s t i c n  c r

к. i Vi : .  v : , ,  j - . • .: : ■ - .. * f  ? г ; ■ n e h  m  se j  J i F f c r ? - ; T : : ? t  o f  t?:L-

¡ : r , .  ■ - n  СЛГГ : : _ 1 ;

ч, ?Г.' : . - .  b  t b  : . ..! b b b  ; ■;7 " . - n c i c n :  л :-  ;л л v e r s io n  я : ; - . : i z d ,  hard 'n ? '■’

СП'. - .

3 . T i : ; - - ' - -,1S p С ..’ ’Г i СЛ 'v -n  r i :?CnOÌG?Ì C.:I i : .  i c f  ac t  i j . i ;  ¿ n i  f ? ? b l : ? ç  c i

tir- : ì 7 t i e,.

*.  í’ i п:; . ■ i г - : : : - : :  .. H i г'г" : f 1 - г i  ? r  [ T b i T

n  ' . f i s : . . - : л Л ? : ; i .• ; : : i w2r : ¿ l r> .  I n e  z i  s o r k s i c p  p c r n c i p a n b

Т . F e r i : . . : ir. : " - - ' l ’ f  ti'.? Г. . ' - • - c e r i  i  : ? : r. : . . n  b r i b e r s  СП : l i e n t  р г с - г л 7

e h : ’ ;

7 , ... f - b n r . b  : i  : - r a i l ,  -Í c- г  a b  . :  c : b ?  l i e  2 i c r -  . л 7гг

м ; '». г . ; г ■ .„• ? e :  e e * ; .  : • ч - i  T i r  ' b v r - n e - ’ ::! i  i b n - i i ? ' - : : - :  n П t ЕгГ par t  r b

i r ,  ■ Ci: ¡; . i_: t : i” ; Л ' .л :' : f i '"? r f i  -e 3 ? * : . .  ' ;  e b b i iC / F i r tS !  i ? c

Г '■ , 7 "  . ';;.r c i;' ‘ : : i . b r b u i -  : •' : ?.. ; c - i b r  f j~- \-.r 1лл~ L Г ' ■ ' ;. c b ' b  fcy : - c- s r e t í a n .

С!;- :. j S ú ; ' 7 Л Г. П D Л ‘ :. .r. i ?  r e : . . .  ' i Г ? Я. ?ir i . i ■ b  c c r r i e d  c -L  :! - . r ing  th ?  i'".'

Í , ,  ■ i • ; : r c r  г .  ; . i  c r e i ; - . -  - . b i s  p a r t  г : 7 ' r l s s r - - ’ г ,• i  : : n  net in . ?  t : .2 COn:.: -,

г ~ - ;  ■ ; ; : . .:Л :: ; - 1 * " г  r i : ? b s  i :  c i r  b v ñ w p i n ?  r : v ? t ' i c s .

4



■ *. " .r '* ■r-ior : . • •.. ;

? . l  snppüed ir *U.Y\ v; г :.ien:

After roteas:? ■; ve- -, i ; "Л Í . 0 of-ir.l; ‘ y s;d h . 1 ih- scftwar-? 1rs be°n ini’ ! : ;ori ::i in
rr.u-.ìrics l i ' ' F: : .. -..к ir i.- il- : ; c. si th grò- sroerss. D-,?.: ori tt.e

• : • i ч ■: i - v--. : •/• к:, i о ir, ite.e •'... 'ir lo s Uliiii to
f . i »** V i.: ’ • ’ ;  ■ i- i - л . '-.i.- 4'--'-r *v - li i . ' ;  s:; *о.г h-r r:;;i roen
r : : • .• v e r i :  ' ■ 1 M ' : - * roer . .il • l’i iri : 2 ;-rcj:-;i ; t: ! ;:£Г-ю! ili.

This riccio: :.r . to : : L c -j i ‘ L ■; ‘ : y ari est ir от; y r-.p-tt г г . -i i . ,¡ i
\ Гr sic I si Г  ! . i i r C?J Cr •' ' J : l :  ¿ -.-у; s\: r'.y s-ryf ico ?! i ? r  V or sien ti?S ; • •••-! on

se.et al argm t : , .  , ; h : : ! i  a r e :

ili at:,, stris i'- - i .  ' : ~ *■ - ;* r. ? 1 C' t. Î::- ir.;.. l i :  dialog st: 'T t ra  -?5?. s l s - r o r  than

tre ore c: i i s  . ; : r , r-v-r ‘4 0 '. - tC 1 : I - r 'iv  r°ducr ir? lise  n<;¿e-f for pura
*»3C: ‘i t i crisi t' ,¡:¡i-;“ reouirr.i i . r  d **“« >;; l i  trerefure or te i arres e t'.rlnug
in r.?t«c5olor,i: sì e - r r ■: t s si Ü .M.r: э! ¿лз'.;' :. V V.

F » tens i c e s :  Cor г н у. i . i  i r : . - , : SO-: - г :  -: -‘ I у г.e ? r o s a r e s  v ss h i te r  s. ri v e r ?

t’ e- ta i ied  spc-c l: i : t ; s n  n i  i- i  : L " : и ’  C i Л : - . ' Г г -  а : . r o j r s t  ía h ic h i r  i s r . è i - ' S .г y f a r

i  r.' , r 4  i ; : : ' . -i i o s i  i i . : . .-i •■■■■’ r : ' . r i : : s i  ; r : . r - : i ! c n  r e s t  í : ? - г ; . F o r : ; r e e - : ’ - 0 Г : ih

í - s  bs -r  c : ; r d e r a i l  r " :. r i . . - -  or со,. .: r.f the  c r i r l n  J i  se sos  i . -• r e i  i s s .

i p r r d : CChf.'F < ^ i s  ? u :h  f . i l  a : ï  : г i '  - ' i t ? '  ■"? :-r - -i : r s  as  r r r : ! r , S - :  g sari sa i rg s f

r i s i  : t i r e s  i ' . .- O-о d e v i s a r . - . - i ’-: : - . .s- j f T ?i r - s  sub s v o l s i io  s t i ra r , os!  '■-i t ie r .

cps-d os и? ’ ’, r s s r í  Vi are; " . i ” i i  - о : ? ; '

liiiwa-, ór it :s  ts be »,r :V " / :r - : the r•• •• sur: : l-d e t ili згу c -tr.in oc-г rajer bugs
( l it  Soumit it ins torn г ̂  t r ■ ; tested :’r r-r.g ti - last : -e "snip and a rie strut;:-.-. -,-- r 5 : cri
could ispres - ! л •: •; •-> ’-■■’•i ;.rss o.nri Thai c i : ici 3i s ; ,  in iîpi'.sent Cü-.F-'? i . I tssreiora : - - ;■
pcssibl--- slier, e ; an b? gsre: i .J

Currently scerra .nintanari:*? erri f - -r t upri-a:c: : :  the rewest ver sic.-, cf Cû'F-lù ricssr.'t о?■:.-» : o be a
prcbica in Guy . : s corsi rierio; tint

- ttíhiFAG' I . I  оЛ рг twe r- •■"tr. or incensiv e test; ;:y '.'orí: cisrs ìg he rosso..sei» sni •.

- the instituts is  to -dori by the C‘ ñ R. Lee :hi»<* hirself io aìre sriy fnniiiar wi ib the
hardware xr.d sa fto rs handling of ¿.i AfPlE I I I  .::-;?r:::r

- 7y usi rig thi dipt;;', ¡tic pouch faci is ties direct' у (гол London ?.-« softs.,гг vers lor- can 
га- i !y be deliver.-,-! within hsli a *»?i. A «oríchop participial (зггЬег of J.'u-T) was 
seli-ctrd In Ьг r i . M b l e  for progrаз update a.*.ri hr. accordingly és;-n instruct .

for U.'iiCû if f  Г. en tn;> other aio? training •:••. Ih? -.or tua'/ Г-*-';з !. ! gì ‘ he increase1 гЧ.щс-е 
to fini! hidden hops with tho héìp of eag-’r йог!;,io.j part ic i.:acts erosoci- 'ding their for
logice.l consistency.

? .?  IfiSI's и;,? Pi.F I I I  roapuh-rsf

Fro* |78i I AIT Georgetown Uo bien inlernaUy i-si ng a akrocoopd*.** hPHC 1П for it', o fice 
игк !;. paring ti:is three ye к perirei they gained exp-.- i-rce as nier,:-..-', filte r users ari • I íí

ch .■'••r I .



\

effectivlv improve their i rfice organic alien. The ir.stiinte was expressing its  deea need for 
another (or possibly ten rare! nicr-sc'alters siihin the next tew sv.tb (an according proposal 
has already beer, aada for the !"?.5 budget) to be used tor:

- word processing
- si-.ple calculations (budgeting etc.!
- calt-slate project data iCuhrAR) official and private organisations

‘ - calculate quality analysis for a pottery pilot plant a:thin the institute.

4 nf the instita t's esnioy.v-s hid deeper experience in using the r.icro computer and sore others 
expressed their interest fer using so;:; sachines vh;-never additional hardware resources are 
available.

2.3 Configuration already installed when a'rivir.g:

fit the begin of ay consultancy 1AST was using the following hardware configuration:

- I Apple I I I  123 if Euro version ¡eel. nxerikan keyboard and aoncchrcce display
- 2 external disk drives (MO KJ, both ready for operation although one had recently been

repaired by !AST staff
- 1 Apple daisywheel printer equipped f„: single sheet paper feed csly
- 1 Apple graph plotter H colours)
- 1 Apple silentyoe printer (gauged printing head and therefore not ready for operation)

It is  ta fce reaarked that the existing computer equip;?nt did not f i t  to the requirements of the 
CMP! CCRfi'iS software in respect to the fell owing iter.s;

-  5 US Profile hard disk m?.s aissiag
- Printer did not allow to feed endless fold paper (?.n additional tranter was not available)
-  123 К nan seaory instead of 25c К required for EC.’‘.FAR (fu ll driver configuration)
- 123 К RA“ disk net available

Anyway CCI'.FhR could have been update’ for use on single sheet printers (requiring about one week 
of additional programing and tasting work in the field) and the PAX disk could have been 
substituted by the such slowe' PROFILE disk (2 days of progressing nark) however purchase of 
neaory extension (123 K) and hard disk were crucial. Intonation cn how the existing hardware 
configuration was gradually extended during the sissicn can be found in chapter 3 of this report.

2.4 Configuration available at end of consultancy:

After purchasing additional equipsent the institute was sble to use following devices:

-  2 Apple I I !  25Ь К F.hh, euro version with, aaerikar, keyboard and anr.cchroa display
- 2 external disk drives (an additional third one hid net yet arrived!
- 1 F’AH ilis ’: 122 X
- I Kannesaan Tally satrixprinter ЛТ l.V) mcl. interface card
- 1 5НЙ tro file  hard disk incl, interf.ice card
- I spare 565 К xain веэогу board (which 1 left after request by ¡AST for quick correction

nf any hardware d>-f¡orncy)
- Apple daisywheel printer
- 1 INtAD serial intelligent controller board (including an 8 channel nultiplexer and a 12

bit A/D converter unit)
- t-inir. graphics plotter !f colours)

chapter f1



The eij-jipMnt had *y b?on installed for

- running CKtiAR 1.1 (required are: 1 tipple III 25S K, 1 disk drive, profile disk, Raa disk, 
Katrir prititerl

office mrk ftesiprocessing, spreadsheet calculation»! and controlling the serial 
controller beard

It is to be resit ted that CGXFi.R for the ’ ise being can only be used on one of the tuo siero» 
(one PROFILE hard dia’-: available, no second Rtiil disk!. Hc«ver the institute expressed i ts  deep 
need ter Loth coiaulers to he available for project calculations.

Char. Ur <-



3. Tise schedule and work carried out

Thu 6/11 - Sun 11/11: travel to Georgetown 

3.1 week I: Checking hardware

Ken 12/11: Check of the hard-are available at the institute results in following devices oissing: 
25i K sain ueaory, 123 K RAS disk, hard disk 5S3. COhFAR l . l  therefore cannot be isplenented. A 
further test of the operatahility of all existing devices is rat possible, cause IASI is 
suffering frns a severe power cut, that can only be coped with iierfnesrfay afternoon. For icaediate 
purchase cf aissinq hardware parts contacts are established with ft.V distributors, London to 
urgently send a purchase offer. A RAit disk is not ordered, decision is aad? to take the one 
(belonging to UtilC-Q/FEAS) I carried with sa.

Tue ’3/1!: Hard disk and sewory extension are officially ordered frci London. Vienna is advised 
to « nd Rosati (2nd COHFAR trainerl earlier to London to personally collect the equipaent frs> 
A.V. distributors to ovarccae severe castcss prcblens in Trinidad/Tobago. Furtheriore to be 
absolutely secure Vienna is asked to care for another 234 K sain eescry board. Still there sees 
to be no naior obstacles to start COHFAR workshop on next Kon. 19/11. For Friday 23/11 an 
official desonstration is planned, for which an introductory letter is prepared (see chapter SI.
It is detersined that CGHFAR (when isoleaented on the hardware available after the purchase) will 
have to be changed in regard cf:

-  restricting TABC printout to BO characters only
- replacing all *fcrs feed* cossands by a dialog for feeding a new sheet
- syster library oast be changed to contain the institute's naae
- startup diskettes have to be prepared for different printer
- printer configuration of REPORT subsystem oust be adapted

bed 14/11: For aesory extension 25b K serial nuaber of the computer (London! and serial number of 
currently used aeiory board (Vienna! is requested and iosediatly replied. Power can b? 
reestablished in the afternoon and a first hardware and software test is carried out.
Sften trying to eospile a stasis PASCAL progras by using the standard liCSD-Psscal compiler the 
compiler software is interrupted by the Pascal interpreter giving the e rro r  sassage: 
'uniapleaented instruction, S?t/Pi4/Iil2S*. This aess3ge cannot be avoided by neither changing 
the progran text cccpiled nor changing ccopiler locations, na.e of source text f i le ,  driver 
configuration, booting different startup diskettes, Pascal systei software a.s.o. Further error 
characteristics are: Leading eexaentaries are translated, compiler cptions are accepted, the 
occurance of the error described is not influenced, when the bard-software surroudir.gs are 
change . diagnostics progras determines no error.
Conside. ing the nature of the error encountered foilwing assertions can be given:

~ It is  no longer dear, if COHFAR will be running on the Apple III eguipient available
(CSKFAR could invoke the save •uninpleaented instruction' as the cospiler software), A 
test to clarify the situation is not possib.3, cause at the sement no hard disk is 
available.

- COffFAH (even if running) cannot be changed according to the iapleaentation needs of the
institute, when r.o ccapiiation is possible.

- The exact error location (insuffient hardware aicro instruction code set or Pascal
interpreter error) cannot be ('•terained, cause farther diagnostic tests wnuld require a

chapter 1 3



к-jrking ccnpiler.

IaBediato contacts to Vienna ta il cause s i the terrible telephone connections to Europe.

Tbu 15/П: Contacts with Vienna are established. It  is  agreed open th3t the best solution lor a 
secure workshop wculd he the purchase of a co*pletaty пел cenputer equipaent according to U7tIC0*s 
standards. I AST agrees to this prorjsai taking into consideration that two additional Apple H I 
teapot:-: equipments have already been proposed ter the neat year’ s budget line (see chapter 21.
For the institute the urgent shipaent of за additional equipaent carries with it  the advantage o( 
quietly rotting an App!t I I I  ccaputer, far which they otherwise would have to wait ter one aore 
half year and ahirh at the sacs tine is atich cheaper than the devices listed in the budget 
proposal.
luckily finance of the equipaent is no severe prchtsi for the project. Vienna tries to ship an 
Apple H i computer'tiocl. disk drive, ?i.i disk ant! I'annessann Tally printer! as fast as possible. 
The computer is  expected to arrive early next tteek.

Fri 11/I I :  Vienna infurss us, that the proposed schedule fur Resati cannot be fu ll filled  cause he 
has gat to organize a visa in lur.dsr for Buyana Furore travelling dawn. He is  rex expected to 
arrive liec. 21/11 which forces us to postpone the workshop (and the deaanstration) by one week. 
According infereaticas are prepared and distributed. Another test with the cwputsr equipaent 
does not reveal nan ргпЫс-г;, howevsr the ’ uniaplenented instruction0 error's nature s t i l l  cannot 
be determined.

3.2. м?е’< ?• installing CSXFhR

lion-Tee 17/11 -20/it : while waiting for the additions! cciputer equipment a program for reading 
experis-obel results for boat up ex,r-.ri.tents Kith risy sa:pies is prepared. For details ct this 
program refer to chapter 7.
Dr, Lou of the institute decides to go to Trinidad for his can to push, the forwarding procedures 
for the second cosputer equipaent, shiped fraa Vienna Friday night.

Ked 21/i ! :Rasat i arrives with herd disk and aesory extensions. Test reveals that a ll devices 
delivered are working noraally. Exchange of the Pascal interpreter software against a new version 
brought iron Vienna airo ceres the VniraScaentid instruction1' error, which can now be deters:nee 
as softw-re urrer inside the Apple I f !  uv>0-?ascal software copy I cot in Vienna.
In general COhruft vs cperatvble now on the Apple 1:1 equipaent avavlaeie under the restriction 
that no printouts can te predated. It  is decided not to rewrite CGHFAS for single sheet use but 
to wait fur the Viennese printer,

Thu-Fri 22/11-23/11: The second Apple H I equipment has inspite of Dr.lees investigations in 
Trinidad net arrived yet. Further tract gives:

- The equipaent has already reached Bir/ana
- It  can used after customs clearance Tue next week

Rosati and 
the CumI îW 
features.

I jointly plan the workshop preqra* far the rest two weeks (see chapter ; i  and test 
version supplied for further hugs. Rosati also is briefed about the newert ¡IChFAR 1.1

3.3 went 3: CChfAR workshop:

Ron 26/11: Start of JCHFfiR workshop (9 participants - see lis t  chapter 51
Printer not avai.able at tor nc.ient; Tren/etical introduction in CGttFAR, UNIDO noth,idology (cost
side), u t ilit ie s  lin c l. practical work: foraatting, copying diskettes),

chapter > 3



Tue 27/11: Full second equipment available row. workshop continues with U tilit ie s  ( f i ls  handling 
coananis, theory and practice), hardware structure, use 2nd treataent cf hadwarc, U3iID3 
ai-Uicdsliiji (sales, working capital).
COJiFill r.ALJL'L sonsystes is  adapted to changes carried cut in Vienna as folio/:

- Fcr write cut cl TASC correct indices for Tahc lines 15 - . .  arc entered
- Cost adjustments are ru Itip lie J by corresponding sultip liers
- Total costs after cost adjastoonts ccrrectjd
- Tar adjust s  it tided froa •iepreeiatiun
- Depreciable allowances are deducted tree gross incase
- Tax adjust rents added to ir.co-u t3x and deducted f r o  eet irca.se
- interests added to total production costs

Bed 2S/11: Berk"hep continued nates very fast progress: lititDu sutiicduicgy (cashflow discounting, 
ratios/, COSFAS D/tirM subsystem theory and practical /¡crk.

Thu 27/11: Input table structure part 1. Repetition of hardware handling and software layer.
Entering figures tf f ir s t  subtitles (investnenU.

Fri 20/11: Input table structure continued (production cost, source of finance). Further
operational training on CSHFA3 also using F.EivTI syslea for printing input tables.
Afternoon: C2KFAE cesonstraticr. and o ffic ia l opening of the workshop by the deputy prias sinister 
of Guyana.

Eat I/12-Sun 2/12: Travel to Vienna. Ros-ti will cent int;? COidfAS workshop for one sere *??!; 
according to the workshop tioe schedule.

chaf.er !> 3



4. findings and reconsindations:

V

insufficient ccirum cations before workshcpiKhile I55T had sent a l is t  of all hardware parts 
available UfiiDO replied by giving a list  of all devices needed fcr C0XFAH execution, i t  ms 
na-.r-r agreed upon, who would arrange for the supply of the uissing hardware (hard disk, RAit 
disk, assary extension). while IASI was thinking that SSI 53 would take care for hardware 
t ;:-7 were cnnfirsir.g to ae daring ay briefing, that everything had already been arranged by 
tf.? local staff in t e field.
I would like to propose fcr further installations in countries with already existing 
hardware to hire a coaptiter expert well in advance to assist the coaaunicaticns before the
actual aissicn.

Resory extensicn: It is s t i l l  not clearly deterained coder wh.t circusstances CCKFfiR will nesd 
a aain aeacry of 255 K. Since l!CSD-?ascal Cuxsilers on Apple II!  are only able to adress 64 
K (heap) ♦ £4 ?. (stack) 123 1C should be sufficient, whenever the additionally used driver 
siifture is not to big. However C0KFA3 will definitely require 255 K aeacry, when ail 
possible drivers (two printers, one silentype, Profile, Raa disk, Console) are loaded, 
i would propose to overccae further probiess to restrict use of CCRFAS to 2:5 K Apple II! 
Co-.paters only (these catputers are the only ones available nowadaysl. Shenever a costaaar
wonts to use an old 123 K version, he should be forced to upgrade the systew. For secure
upgrading the serial r.uafeer cf the Apple I i i  and its current seaory board are necessary.

Diskettes taken into the field: Altough I have been carefully testing all ey diskettes (both
CGKFAS versions, utilities, Pascal systesl separately they did not work in Georgetown when 
used together. Fcrthereore the daaage that happened to ay Pascal diskettes terrrer 
•uninpleaented instruction’ ) was a pure software failure Ipossibly one bit skipped) that 
prpr.uoably h?;-p?n?j during copying a working original prograa.
For the next CChrftS ispleaentations a ccapleie software test of all software parts together 
(ccsbir.ed ptrfcrsar.ee test) is an absolute necessity. However such an extensive test is very 
tins ccnsuaing and will therefore need additional consultant’s days in Vienna before the 
cission is started.

Split aissions: Although aissiens dene by two experts are far acre expensive this aissicn again 
d.’ Bcnscrated the need fcr two consultants (esaputer expert plus financial analyst! in the 
field, who are interleaving their aissiens for at least one week, Khenever split aissions 
cannot be asde for any reason whatsoever a cosplete hardware and software test in Vienna is 
strictly reccjsendarf.

Fast support with additional hardware: Ccasunication links between headquarter and the field 
project bees:? crucial in case; of energency, when fast response is needed. Khen telephone 
links are weak (as for Guyana; fast telex ccniunications are necessary. As an expert in the 
fipld one s:;et:xes cannot get rid of the feeling, that telex coaaunication interchange with 
liHIC-3 looses its efficiency due to a burccratic c erhead in Vienna.

finance: It oust be eaph«i:;d that the success at the sission is naialy due tn :

* the excellent financing conditions of the project (iaoidiate availability of funds) 
a- The quick and decisicus support by both the project and Vienna headquarters 
a The availability cf computer experts in Vienna and good connections to the hardware 

supplier there

Prograa adaptation: The non standard hardware used would have aade necessary to change the 
CCilPAA software directly in the* field. Roreever CGflFAR 1.1 has been further changed during
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the wissicn in Vienna and changes hive been reported to the field expert via telex. It 
should be rcaarked however, that changing the calculation rules uf CGflffiR as sell as doing 
pregras adaptations to the hardware should be restricted.

-  IBS ar.d Apple version: As soon as the offiria! IBS PC/XT version cf CCSFAR 1.1 is  released an
expert going into the field should take both i?S and Apple versions with h i: to increase 
chances cf successful! ¿npleientatioas on either of these aachines ISuyana for exsspls could 
have provided an IBS coiputer for the duration of the workshop).

- Printer used: The aission reported on sis the first  C5RFA.3 inpleaentatica using a Sannssaar.n
Tally tii 1£0 dot aatrix printer. Such a printer is such faster than the UNIDO propagated 
tFSGN FX ICO however letter quality and readability is worse. Considering its speed the 
TALLY printer seess to be ideal for use during a CCilFAB workshop, where success of the 
training suffers fro* tise contracts (long waiting periods for result printouts).

The MAiJNESiA'IN TALLY printer RT 150 has to be initialised by the user for the following values:

Fornlength 12 (It) inch l depends on fanfold paper used 3 
1 standard length UNIÙ3 12 inch 3

LPI & E lines per inch>72 (Fói lines per page )
CPI 20 1 characters per inch 3
CR implies LF no
IF at fu ll line no (yes; E does r.oraally r.ot influence CChrAR 1
PDPC no
LF isp lies CR no
Char set USA •
Slash zero no lyes)
Au: cede set E-cedes ( Epson interface Ascii cede sequences 3
Buffarsene ain (cax) 1 5caetir.es Buffersiis oas looses characters!
interlace type parallel

Additionally the CEKFAR printer configuration block contains:

Graphix on: 27,75 ((escape) K)
Enlarge: 16 [shift out 3
Restore enl. 20 (DC4 3
all others: undaf.
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COMFAR

workshop on u s in g  UNIDO's Computer Model f o r  f e a s i b i l i t y  a n a l y s i s  
and r e p o r t i n g :  p r e l i m i n a r y  tim e s c h e d u le

1. w eek: I n t r o d u c t i o n  i n  t o  COMFAR, hardw are and s o f t w a r e  h a n d l i n g ,  in p u t  d a t a

• V .0 0  -  1 0 . 2 5 1 0 .3 5  -  1 2 .0 0 1 3 . 0 0  -  1 5 .0 0

Mond .tv o p enin g  s e s s i o n  
I n t r o d u c t i o n  i n t o  
the  c o u r s e

Background i n f o r -  
in f o r m a t io n  on 
COMFAR and on 
UNIDO

p r a c t i c a l  work 
w ith  t h e  Com
p u t e r :
b a s i c  o p e r a t i o n s

Tue nè ’Iy Computer equipm ent 
co m p o n e n ts ,  u s a g e ,  
b a s i c  t e r n s

UNIDO m ethodology 
i n  p r e p a r in g  
f e a s i b i l i t y  s t u d i e s

P r a c t i c a l  work: 
U T IL IT IES

Wadr e.-te'./ty Computer p ro g ram s: 
s o f t w a r e ,  l i m i t s ,  
f i l e  o r g a n i s a t i o n  
softv/are h andshake 
COMFAR

UNIDO m eth od olo g y : 
f i n a n c i a l  a n a l y s i s

P r a c t i c a l  work: 
U T IL IT IES

Thursday COMFAR d a t a  e n t r y  
sy s te m  (DATEN) 
b a s i c  o p e r a t i o n s ,  
i n p u t t a b l e

group A: P r a c t i c a l  
work w ith  COMFAR 
group B: In p u t  T a b le  
I n v e s tm e n t ,  P ro 
d u c t i o n  c o s t s

group A: In p u t  T a b le  
I n v e s tm e n t ,  P ro 
d u c t i o n  C o s ts  
group B :  P r a c t i c a l  
work w i th  COMFAR

F rid a y group A: P r a c t i c a l  
work w ith  COMFAR 
group B :  In p u t  T a b le  
S a l e s ,  w orking 
c a p i t a l

group B : P r a c t i c a l  
work w ith  COMFAR 
group A: Inp ut t a b l e  
S a l e s ,  working 
c a p i t a l

COMFAR
d e m o n s t r a t io n

2 .  week: F i n a n c i a l  E v a l u a t i o n  u s in g  COMFAR

Monday COMFAR In p u t  t a b l e :  
S o u r c e s  o f  f i n a n c e

COMFAR C a l c u l a t i o n  
and R e p o r t  sy s te m s

COMFAR:
Output T a b l e s

Tue sd ty Output T a b l e s  c o n t . P r e p a r a t i o n  o f  Data 
f o r  UNIDO c a s e

P r e p a r a t i o n  o f  Data 
f o r  UNIDO c a s e

Wednesday P r e p a r a t i o n  o f  UNIDO c a s e  D a ta ,  c a l c u l a t i o n  and 
g ro u p .

r e p o r t s  by e a c h

Thursday COMFAR advanced 
u s e :
s e n s i t i v i  ty  
b r e a k -o v e n  
s o c i a l  c o s t  b e n e f i t  
a n a l y s i s  ,

N a t io n a l  c a s e  s tu d y  N a t i o n a l  c a s e  study 
A N a t io n a l  s tu d y  (VANCEKAM) i s  o f f e r e d ,  
o t h e r s  can  be c a l c u l a t e d  i f  n e c e s s a r y

F r id a y N a t io n a l  c a s e  s t u d i e s :  
work on com puter c o n t .

N a t io n a l  c a s e  s tu d y :  
Summary and d i s c u s s i o n  
P r e s e n t a t i o n  by the  
wo rkshop pa r L i e i p a n t »

C l o s i n g  s e s s i o n :  
F i n a l  d i s c u s s i o n  
E v a l u a t i o n  o f  
workshop



5. Ap.v:ic»s

In tins chanter 2 l ist  of tha workshop participants and scse deeonstraticnal materials prepared 
rsn be fonsd. I xattlri rrcsasend that for further CGMFkR workshops the dskuaentational mterial 
given tan be photocopied and taken into the field.

5.1 List cf workshop partic:;?3nts:

Donna Harris, project analyst , Guyana national engineering 
coorpcratiun

D. Praithwaitha, civil engineer, state planning corporation

Jean ItiIliuqccn, pregr:os?r/analyst, department of international 
economic cooperation

Felix Girard, eccroiist, office d! the president

Calvin Read, project officer, Guyana aanufacturinq and 
ir.o'ustrial agency tGUYHIDAl

Descend 3ha'-isp?are, Industrial engineer, CAR ICC,",

i'.r.end Persasi, research assistant, ia sT

Andre Hann, industrial engineer, IflST
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I n v i t a t i o n  l e t t e r  f o r  CO!'." AS demon s t r a t i  on on CCKFAR 
b a ck grou nd .

H i s t o r i c a l  b ack grou n d :  In 1 9 7 8  UNIBQ i s s u e s  t h e  "Manual f o r  
t h e  p . - a p a r a t i o n  or i n d u s t r i a l  f e a s i b i l i t y  s t u d i e s "  in  an 
e f f o r t  t o  s t a n o a r d i r e  t h e  Methods of p r e p a r a t i o n  of  
f c -a s io i  1 i t y  s t u d i e s  a s  w ell a s  t o  p r e p a r e  a  means f o r  
m easu rin g  t h e  d u a l i t y  o f  such  s t u d i e s .

The f a s t  i n c r e a s i n g  demand f o r  t h e  manual,  t h a t  was a c t u a l l y  
th o u g h t  o f  b e in g  a  handbook f o r  t h e  p r o j e c t  a n a l y s t  p r e p a r i n g  
f e a s i b i l i t y  s t u d i e s  made i t  one ox UNIDO's b e s t  s e l l i n g  
p u b l i c a t i o n s  w ith  o v e r  ¿ 0 0 0 0  c o p i e s  p r i n t e d .  T i l l  now i t  h as  
- s e n  t r a n s l a t e d  i n t o  IS  d i f f e r e n t  l a n g u a g e s .  S t u d i e s  p re p a re d  
a c c o r d i n g  t o  the- “UNIDO M ethodology" have been a c c c e p t e d  a s  
b e in g  o f  v e r y  h ig h  d u a l i t y .

In 1931  UNIDO d e c id e d  t o  p r e p a r e  a  com p u ter  program  b a se d  on 
t h e  UNISO m ethodology t h a t  s h o u ld  a s s i s t  t h e  f i n a n c i a l  
a n a l y s t  i n  t h e  p r e p a r a t i o n  o f  t h e  f i n a n c i a l  a n a l y s i s  o f  t h e  
p r o j e c t  under c o n s i d e r a t i o n  a s  d e s c r i b e d  in  c h a p t e r  10  o f  t h e  
“UNIDO M a n u a l T h e  program  aimed t o  s u p p o r t  t h e  e ; :p a r t  in  
t h e  o f t e n  t i m e  consuming and e r r a t i c  c a l c u l a t i o n s  of  
f e a s i b i l i t y  i n  o r d e r  t o  g e t  him f r e e  f o r  d e e p e r  a n a l y s i n g  t h e  
p r o j e c t ' s  c o n s t r a i n t s .

A s y s te m s  a n a l y s i s  f o r  su ch  a  c o m p u ta t io n a l  sy s te m  was  
p r e p a r e d  i n  1931 and a f t e r  h a rd w a re  s e l e c t i o n  ( l e a d i n g  t o  a  
A ffuE / / /  m ic ro  co m p u te r}  a  f i r s t  d r a f t  v e r s i o n  of  COUFAR h a s  
been programmed.

A f t e r  c a r e f u l l y  t e s t i n g  t h e  s y s te m  C3KFAR h a s  o f f i c i a l l y  been  
r e r e a l e d  mid 1 9 3 3 .

T i l l  th e n  s e v e r a l  im p le m e n ta t io n  t o g e t h e r  w ith  t r a i n i n g  
w orkshops f o r  p r e p a r i n g  f e a s i b i l i t y  s t u d i e s  h a v e  been made. 
Today C3MFAR i s  e c t c - r . s iv e l y  used by o r g a n i s a t i o n s  d e a l i n g  
w ith  i n d u s t r i a l  piamr.ing in  c c u n c i r c s  such a s  E t h i o p i a ,  
Iambi a ,  Kongo, T u rk ey,  I r C c m e s ia ,  haCagaukar e t c .  F u r t h e r  
im p le m e n ta t io n s  in  a b o u t  t e n  d i f f e r e n t  c o u n t r i e s  h ave  a l r e a d y  
been c o n f i rm e d  and a r e  p lann ed  f o r  1 9 3 5 .

The im p le m e n ta t io n  of  t h e  I n s t i t u t e  f o r  A pp lied  s c i e n c e s  and 
te c h n o l o g y  i n  Guyana in  November 193-1 w i l l  c a  t h e  f i r s t  
im p le m e n ta t io n  o f  CSMFAR i n  t h e  s o u tn  sm.ericsn c o u n t r i e s .



What cin CQnFAR be used for ?
a)  P r e p a r a t i o n  o f  f e a s i b i l i t y  s t u d i e s »  CCttFAR i s  a  t o o l  f o r  
quick  e v a l u a t i o n  of  p r o j e c t s  under c o n s i d e r a t i o n s  a f t e r  th e  
b a s i c  p r o j e c t  d a t a  n a v e  been c o l l e c t e d .  Sue t c  i t s  
c o m p u ta t io n a l  power i t  e n a b l e s  quick a n a l y s i s  o f  d i f f e - m t  
p r o j e c t  a l t e r n a t i v e s  and a n a l y s i s  o f  a p r o j e c t  under  
d i f f e r e n t  f i n a n c i a l  c o n d i t i o n s  ( s e n s i t i v i t y  a n a l y s i s ) .

b) p r o j e c t  a p p r a i s a l s »  A lre a d y  p r e p a r e d  s t u d i e s  f o r  p r o j e c t s  
c a n  e a s i l y  be  d ou b le  ch e ck e d  by means o f  t h e  co m p u te r .  CS.traf. 
t h e r e f o r e  i s  a  p ow erfu l  t o o l  f o r  d e te rm in in g  w eak n esses  of  
a l r e a d y  p r e p a r e d  s t u d i o s .

c )  P r o j e c t  accom panying t o o l :  COr.FAR a l l o w s  r e c a l c u l a t i o n s  of  
a  p r o j e c t  a l r e a d y  u nd er c o n s t r u c t i o n ,  w henever u r .f c r o a c n  
c o n d i t i o n s  a r i s e .  CQMFAR h erew ih  s u b s i d i s e s  t h e  p r o j e c t  
d e c i s i o n  maker when p r o j e c t s  a r e  d e l a y e d  o r  m a rk e t  s i t u a t i o n s  
ch a n g e .

What a r e  t h e  f e a t u r e s  of  ' '3MFAR ?

CUtFAR i s  t h e  o n l y  p ow erful f e a s i b i l i t y  s t u d y  system  
a v a i l a b l e  on a  t r a n s p o r t a b l e  m ic ro  c o m p u te r .  So f a r  
co m p a ra b le  com p u ter  s y s t e m s  ha\7e o n l y  been p r e p a r e d  f o r  main 
framm c o m p u te rs ,  which makes them v e r y  unhandy f o r  d e v e lo p in g  
coun Ties c r  f o r  u s e  d i r e c t l y  in  t h e  f i e l d .

CCtiFfiR h a s  e s p e c i a l l y  been d e s ig n e d  f o r  f i n a n c i a l  a n a l y s i s  
w ith  no knowledge a b o u t  c o m p u te rs .  When u s in g  UChFAR m e  
f i n a n c i a l  a n a l y s t  i s  gu id ed  th ro u g h  t h e  o p e r a t i o n s  by a 
c o n c i s e  E n g l i s h  d i a l o g u e .  Use o f  COMFAR can. t h e r e f o r e  e a s i l y  
be l e a r n e d .

COMFAR o f f e r s  ( a c c o r d i n g  t o  t h e  UNIDO m e th c d a lc g y )  s o ■■■■-- 
f e a t u r e s  t h a t  a r e  n o t  common w ith  o t h e r  a v a i l a b l e  f e a s i b i l i t y  
s t u d y  sy s te m s»  F o r e i g n  and l o c a l  c a s h f l o w s  w ith in  a  p r o j e c t  
can  be a n a l y s e d  s e p e r a t e l y  th u s  g i v i n g  a  q u ick  i m p re s s io n  of  
t h e  f o r e i g n  I n f l u e n c e  and l o c a l  ou tcom e o f  t h e  p r o j e c t  
p la n n e d .  F u r th e rm o r e  CGMFAR i s  a  c a s h f l o w  o r i e n t e d  model.
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* * * * * *  V

comí.*: Ce)

workshop oa using USX’jO 's Coranter 
aa<¡ reporting; system

Medí! l'or fe a s ib ility  analysis  
decor. s c r a tio n

« i » * * * * à  a A ni *  » * » » * »  à  »í «r*w Ji Ji k  A *  A * * « « * « ft *  f t « J s k * » i A * i f * f t  t i  k + i l  A w n * *  A k  t M «

I : ; ; . ;  dit* accepted by COMÍAS:

1 ,-'C st.rcnc during construction foreign lo cal
In .c s tx in ; during production .  II .

Production coses » 11 «•
additional cost adjustments -  M •

rcoiuccion and sa le s  programme -  -

Ac »s i . g c a p ita l requirements _ _

Source of finance

Income, ta x  conditions, cashflow -  " « -  M -

CCMFA5. accepts up te  ¿300 p roject daca figured 
but car. rua base ceses wish approx. 10-50 
cata  figures too.

Cucput data ; caducad by COMíAR:

stzadardisad ¿abedules (acccrding ta  CAIDO's Manual for che preparador, of 
in d u strial íe a s ib iiity  scudies)

Total in icia l,'cu rre n ; invesecenc 
Cushílov tabies ccnstruction/pcoduccion  
Cashilow ciutauntlng re tio s  (M?V,FVAL,IRR) 
Total production coses 
Projeccod balance sheet conser./prod.
Net inerme «tacanees 
Souvee c :  iir.ar.ee 
Xút warking ca p ita l

.Vfdicicnally CCX?.i* a tie ra  a ce ta iled  output table (includi.ng a 
varking ca p ita l tabla and producción cose cablas fo r each produce)
: : :  fu rth er an alysis. •

COmF.U (a i

workshop on using UNIDO's Conpucer Model for fe a s ib ility  an alysis  
and reporting: system demonstration

.» *■**********<• s r * i k w A á * á N K k á » > á 4 » 4 É á 4 M « i ( * * ¿ B ¿ * J ( 4 » * x a r * > 4r - * a t t J ( «

Hardware and software requirements:

Currently COMFAR ( c )  coa be used or. Apple / / /  and oa T2M/PC p erstr.il  
cic.\>ect.-.putars. Furthermore the softvsra can be usad oa a l l  fu lly  TüM/hB-CÛS 
cori s tlb le  microcomputers (as a r t  offered by WANS, P h illip s , r.'t a t e . ) .

Basic hardware configuration:

App .0  / / / :  256 K RAM, monochrome monitor ir.e l. 1 *:<carnei disk driva 
123 K RAM disk in tsriaea  card 
P rofile  winchester dish 5 MS
P rin ter ( s o r ie l l  or p a ra lle l with appropriate in to r iic e )

IBM PC/XT; 256 K RAM, aonochroae display ir .e l . 1 ir .c trr .il  disk drive  
and 10 MB IBM hard disk
P rin ter ( s o r ie l l  or p a ra lle l with appropriate in te rfa ce )

Basic software requirements:

Apple / / / :  COMPAR i s  running under the UCSD-Fascal system supported 
by the SOS operating system.

IBM PC/XT: COMÍAS i s  offered as program running under the MS-DCs oper
ating syscea.

COMPAS can be purchased as integrated hard- and software package or 
as software (coded version) only under software license agreement.
For d e ta ils  please con tact US'ICO Vienna, Division of Industrial operations, 
F e a sib ility  Study Section.



6. Furthrr steps in ispraying the CCf.fftR software

Based on the experiences aade ar.d cn soae helpful! hints by workshop participants I would like to 
recoexend following changes in the CGNrAR systeo version 1.1 t?fcre the official release.

6.1: L'esreciation type: filiongii alressy CONFAB 1.6 (first specified version) included the 
potential use of different types of depreciation calculations (such as linear, increasic

about basic accounting rethcas.

6.2. Dialog: The dialog structure of the updated ECKFfln version is a big isproveaent in 
ccspari-.en to COKFfiR 1.0 however it  is soaecises sti i l  slightly inconsistent.

a) ftcur.t diskette canu:

Instead of asking

a i
» flaunt diskette to contain.................  [nans 1 a
* *

* Done, enter D ?? _ *
1 i

a better question is: Done , press 5:
or even: alien ready press (return!1:

b) Your choice: fitter a aenu offering several ways of continuation in the progra* CEftFAS asks for 
the user's choice cy giving a list of all possible coaaands. Th? l is t  should be written according 
to the sase fcrcat in all such oenues.

6.3 Print/display during BATElt sedui: Confusion is caused by the fact, that the CCJ1FAR EATEN 
suhsystes does net allow to have a look onto the contents of a subtable just entered. To get an 
overview over the changes performed the user oust relay cn th? tia? consusing procedure 
containing the stEp sequence: [quit EATEN subsysies, save table on disk, cal! REPORT subsystea, 
select input table print/display, dispiay/prir.t input table contents, quit REPORT subsystea, call 
BATEN subsystea, choose update aode, continue input/updatsJ.

It would be of big help when BATE?) directly would offer a sisple printout/ display option that 
allows to see ail data of a certain subtable of the currently input/changed input table. Such a 
output option could relatively easy be ieplenpnted in the DATED oain nenu and could by standard 
always show the last subtable used (looked at or changed).

6.4 Sujfcer of production years: CO.tfAS as it is does not allow variable lengths of the production 
phase. To cut off production before year 15 the user hi,oself is forced tc add all fixed 
production costs as negative adjustsenls after the project’s lifeline. Depreciation can be cut 
off by explicitly using depreciation allowances. I would like to prooose to peter the length of 
the production phase into the general variables as is already dan® with the construction phase of 
the project and to calculate only for the years (columns) specified. Since this chan;? is a 
rather severe change of the software i t  should be included in the next CONFAB update (version 
1. 2).
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S.5 Kiricua days coverage (add, coefficient of turnover koto): CQSrAR as is dees not allox to 
specify cost ¡less with cdc=G. It «ill always correct this input against 1 day tcoto=3S01 and 
«ill therefore calculate xGrViog capital requireaents tor all cost itess (even if cat specified). 
1 «Quid propose a slight prograa change according to (alleging stateser.t l is t :

current calculation: changed calculation

for a ll cost ite^s da 
begin (do)
get :dr. of cost it?a; 
i f  i-.it - 0

then begin (then) 
correct hie = 1 
give warring 
er.d (then); 

coin = 2£0/3dc;
calculate wnrScir.q capital requ.

fee adc given;
End (do);

for all cost iteas do 
begin (do)
get r.dc of tost ites 
i f  edcO 0 then coto = aoOfadc 

else coto = 0;
calculate working cap. requ for 

edc given; 
end (do!;

Default values in Pilot» subsy 
the L'iilOj osthsdoiagy. The F

sees ter ode (currently = H shall not be changed in accordance with 
iPCISi systea shall ts changed for schedule NxC (net xorkir.g capital)

by including the stateaent:

tor Coto=0 «rite 'hone*.

¿ . t  ¡let present value: To she» a !»?V at a given discount rate does rot allow to analyse certain 
1;PV characteristics such as dependency frea discounting rate td_2/d_N?Vi. This additional 
inferaatioo cm:!d be easily given by calculating the ii?V for a interval! iZ-5,2+5) in 12 steps.

6.7  T.ihle descriptions: Coluso descriptions for line lb  (input table) are wrong: instead of 
’disburseaents* they should be the sane description as used for line 64 ( ’ quantity’ , ’variator’ ).
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7. CuabiRin-i * differential temperature analyser and an Apple I I !  aieroencoater:

i'iiiT Seercetown is heavily involved in an avpariasnlii pl3.-.t for producing clay and pottery. To 
cary  otrt these tasks IASI irtciudes a s a i l !  clay factory and a saall group of craftsmen (working 
vith the 11 ay lor Sana:;! quality rer.trol). Also i as lulled is  a sta ll cheaical and physical 
laboratory for analysing to? day quality.

A basic caMS of tests’:.; the clay ct -no-ants Cchesica! strcctsre) and its  behaviour during the 
burring c-:»* is  to h".’ un a clay and to aeasar? the clay tody tsseratare in (.caparison
„•ith t!i; surrounding furnr:?; cosperataf:. Fur such he.u up expensed s I AST is
currently using s PEartlii ucnnS sysira '.l.igh tiaperaturs di ifsrentiai theraa! analyser PTA 1700 t 
syslea 4 sicrcsrocesscr controller 41? 017'. Temperatures are eeasurerf ay using a voltoeter unit 
scaling the t neper tares is  r.v ::.d by re-sri.-g the oeasur?-.’ .¡Is in tired tine intervalss.

It is  to under steed, that naarorir.g the tesperatares in this stay dees not ailoa to deeply 
analyse the test results (as is  i i i r .  n by studyirg the tesperatsrs graphs fsr both furnace 
teaperature ; r?r tine and differential t.-“p:.-rsture as {coition of furnace teaperaturel.

i.'oT his therefore decided in purchase en 'uD converter unit (intelligent serial controller card 
IMf.3 by Digital Design end development, Lander.) fur coupling the thersal analyser via a 
oaltipieu-v id channel) and a 12 bit A/D converter directly to the Apple Mi coiputer. A pregraa 
sh ill b? prep.red that is  Hiding both caistritores (as described above) , stores ail significant 
data voices (changes and peaks! and iiln ;.s further analysis of the eiperiner.tsl results by 
craving ijr-.phs or b'/ post;..'-:,: ess:ng the stared issperatur? profile.

fruing the second week or ;••/ cissian •’ tie i ess Kaitiv; for the supplement eealppsent to arrive 
i was ¿-.kc-i by the institute to t ;- l  the possibility of a pregraa cutoextisn between A/D 
converter anrl Apple I I I  cr.'.prior.

Thu result r.f oy investigations is  the fsllcwing basic pragraa (Pascal could not be used on the 
eichins at this tiaei that enables:

- reading furnace end differentia! tasperature iir.earily  aaplified iota a voltage range of
I-I5V,4I5V1 via the P.3 232 interfile  using the INLA3 controller card

- storing significant data chans?s and peak values (ascent switches) onto a diskette data
f i le

- producing graphical drawings of the required graphs for chesical analysis of the clay
Maple

Unfortunately neither the lliLAB control card nor th? Apple H I coaputer where equipped with a 
dock to standardise lire  intrrvalls between zeasuresents. It is  therefore recoanendsd to install 
a dock and to change the attached prcgr.it in regard to assign the correct tine to the variable t 
to enable exact analysis of tesperature profiles.

Further:».'? the progra: could never be tasted for re/din} real experimental outcoie, cause toe 
aaplirier connection needed could r.ot fee provided during th.- two days investigation weds.
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RETURN
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