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·0 3tudy che requirements and propose appropriate hardware 3nJ 
.sol t.ware for Office of ti.e Eastern Seaboardd"' (hereafter refetTec1 , 
•c ~s OESB), enabling a strengthening of OESB's efficiency in 
rnana:31ng the implementation of the ESB development programme. 

::i:'.Ih H.TPLT '.\ILL .:UM AT 

----------------

: 0 :.Hen tity and define OESB' s computer processing requirements 
anJ propose corresponding systems for subsequent detaile~ systems 

ies1~n and programmtng. 

recorrunend and give basis for management 
appropriate computer hardware and software, 
for obta1n1ng specific vendor offers. 

decision to acquire 
in sufficient details 

to rldv1se on expertise, training and other requirements to 

operate and utilize said computer systems. 

::i'i'i~U'l AS::iUMPTIONS AND LIMITATIONS 

----··----------------

r.h•· • im<-· hor-11:on to be -) years, viz up t out 1':19U. 

thP tnstallat1on anJ systems are to cover OESB's own computer 
prucessing needs only, not the needs of implementing agencies or 
oth•~r· qovernmenl bodies except to the extent this might improve 
OESB's own efficiency and o~erational relations with and towards 

s.:lld (•xternal parties. 

OESB will move to thR premises of IEAT late 1986, also to be the 

locrlt1on of the planned computer. 

the study excludes Lhe special metropolitan, provincial and 
national water resource planning activities presently performed 
oy CIPO, except to the extent said activities are considered as 
implementation proJects identical to other Eastern Seaboard 

pr01ect within the responsi~ility of OESB. 

it 1s understood tnal the obJective of OESB to co-ordinate covers 
c1 de facto cu-responsibility for the proJects being compl~.ted c1s 
pl-inri1·d and/or to take appropriate corrr:>C't 1VP actions. 



- · t : -: :·:_1rtnt•r uncierstouci that all oro1ects included in the 

- <c, 't:>Vc>loan<c~nt f-'rcarar~c have t€en identified as specified 

:::·~· ::d1x ~. 

~ rie :croposal shcill focus on the ESB develocment areas as present 1 v 

1etined, however, be fl ex1ble as r·eaards inclusion of new areas 

·"" lCn rnciv be de'.'.:ided upon 1 ater. 

- lt is u:lderstcxxi tnat, for practical purooses, the only res0urce 

tu DP rr.=maqed by OESB is funds, not manpower and/or other physical 

':on.-; truction resources. 



2. STUDY APPROACH 

Due to the general freeze since late 1985, ESB's activities 
~~ f~r h~VP,ln reality, concentrated on policy issues, fund 
raising activities, expert studies, relations to agencies and 
other government bodies and similar general matters. 

The more practical/administrative side of OESB's future 
functions have still not bee, considered or defined, viz 
wrticn actual activities to be performed, with which managerial 
and ajminist.rative results to be produced (output) etc. 

Furthec, the future tasks have not yet been formally delegated 
beyond Director's level as specific responsibilities of specific 

staff members. 

T~e study has, therefore, primnrily been based on the follow1na 

materials: 
office of the Eastern Seaboard: Proposed profile by Coopers 
and Lybrand Ass, Feb. 1985 

l't1e executive oraer on the Eastern Seaboard Develop!T1Pr.t, 1985. 

Map Ta Phut Pin'1ncial Plan October 1985 by OESB. 
Overview Eastern Seaboard Developmc~t Programme, Feb. 1986 

Supplementary investigations of OESB's facilities, present 
computer equipment and usa~e etc. 

with supplementary questions to individual staff members, other 
experts presently attached to OESB and local computer vendors. 

As the future computer requirements cannot be related to 
existing activities (as the latter are not yet defined and/or 
being performed) the proposal has ,therefore, been based on a 
TOP-DOWN DEFINITION as follows: 

OESB's future/expected obJectives 

- OESB subsequently required activities 

- the subsequently required work/specific tcisks to solve 
the activities 

- the "·ub.sPauently nquired computer needs/possibilities 
to perfoL"' the work 
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the 

- the 

- tne 

TERMINOLOGY 

specific computer systems 

hardware/software 

configuration, organization, 
staffing, additional requirements. 

By intent1on
1
this report is expressed in non-technical words to thp 

extent practical. 

for s1mpl1f1cat1on, the abbreviation EDP Electronic Data a 
Process1ng)is used as~synonym for computer processing. 



3. \\A.'\AGi-:ME~ SUMMARY 

Study aocroach 

1ti~ ~erm~ of reference soecified the ob)ective of the report 
'tL strenathen and imorove the efficiency of OF.SB'S activities 

cv 1lean.s of comouter svstems". 

l\t ttif· time this study was commissiont.."CI, the build-up of the OESB 
str-ff and activities as well as actual site constructions were planned 
tc start in September/October 1985. The total development proqramme 
... ·as ho....-ever. officially "frozen" pendinq a Cabinet-level revif>W of 
the entire Eastern Seaboard Developnent Proarrtmme. 

In uecernoer,1985 the Cabinet resolved to proceed with the proqramlllt' 
i::ut the "freeze" on infrastructure corrrnitments would continut. until 
the contract for construction of the National Fertilizer Plant was 
sLmea. now expected in :'-lay 1986. 

Apart rrom tenderinq preparatory work on ttw Md() Ta Put Port dnci lE/C:'I 
the Let' Port and Nonqko-LCB pipeline desiqn and fundinq activities 
r·l~.1rirdino the fertilizer complex, all of OESB's practical administrative 
war!\. w.~s halted. 

Ccn5eauently, atove terms of r2ference cannot te related to or bn.sed 
on tTorovrnq existinq procedure·; rut can only be discussed as oossible 
futun· iffed.s of usinq computer systems when, rind if, OESR commence~- it' .s 
practical operations without sianificant chanaes in ob'jectives and 
~xtfc'r'1 of orcxnamme as known today. 

Pr_;'::sen t computer capaci tv 

1l1t:-· on·s<~nt comouter hardware situation is described in chapter 4 
wi~h supportinq aooendice~ concludinq that. even if the equiment 
consists of different mrikc·s, the C;:)Pr1City is sufficient in the present 
situr1tion. 

Tr· only use at present is for wordprocessinq by the secretarial staff 
fir.nncial spreadsheets ~nalysi~ by Dr. Channarong and the foreian 

1:- i.~rt...;. 

Pu~:~t- cr>1nputer problem~ 

Th•· limited use of the pri:-sently av'lllable capacity is, of course, 
laraPlv ~1ue to the ab.5ence of a:iministrative activities. 

tiov-<t,vt->r. -i number of problems have reduced or even prevented the 
USP 0f cornputers so far. 

Tht~ rna1or problems are detailed in chapter 4.4, in summary they arc: 

* L,;oick ot operatinq EDP budqet. 

!'his ·:cn .. sP..s comolete irvrbll i ty to maintain the eauipment, purchast· 
necess;oiry manuals, stationary, external tr;:)ininq etc. 

I I I 
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* , .dck ot user tra1ninq rind user expertise. 

* 

ln "'1Ci~1t1on to atove lack of funds, also lac~ of time for 
~nd1or interest in traininq seems to have led to a very low 
level '.)f basic EDP knowlt-'dae and simole operational exoertise. 

-\ocr.rent lack of disk capacity. 

llue to lack of technical equianent maintenance, user training etc. 
the cractical utilization of available disk space is very inefficient. 

"r1e er· ;bl em is, however, not a caoaci ty problem. 

Limited memory size. 

~::'<:lth the PDP and the Olivettj PC haveli~ited memory size for 
execution, causing unacc.,,µt:able waitinq time and also inabilitv 
to run more comprehensive (mcxjern) proqrams. 

OESB' s ·1bJectives, operational activities and computer raeeds 

Cr~oter 5 specifies OESB's objectives and the subsequently reouirPd 
00E'rat1onal activities when the Eastern Seaooard Develooment Proqramme 
is fully reactivated again. 

In chapter 6 each of the foreseen activities is appraised as to their 
com~uter processinq needs and possibilities concluding - in chapter 7 -
with tht:• detailed proposal as fo~1ows: 

Chiloter 7. l 
7.2 
7.3 
7.4 
7.5 
7.6 

Proposed level of computer ambitions 
Overview of proposed systems and priorities 
Comouter capacity requirements includinq software 
Proposed actual configuration 
Physical computer ~cquisition, vendor selection and cost 
The reauired internal EDP orqanization, job descriptions, 
and traininq requirements. 

ThE comouter systems reouired 

In view of the fact that OESR's main task is to liaise and act as the 
overall practical convnunication link between all the parties rnvolved 
in the Developnent Proqramme, OESB's own "hedvy" routine administrative 
tasks are limited. 

Consequently, also the required computer systems are relatively few. 
The followinq systems/computer usaqe is proposed: 

* the establishinq of a project planninq and performance control system 
recording and maintaininq all details on planned versus actual 
implementation proqress as reqards time, activities and cost (funds) 

- per individual project 
- per implementinq aqency 
- per development area 
- per ESR total develoJ:JTient proqram 
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* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

the establishinq of a project operations performance control system 
enabl1na OESB to follow that the financial and operational performance 
Jf pro]ects in operation (when implementation h~s been completed) is 
in line with set oolicies and overall qoa~s. 

the establishinq of a project reference database with all fixed 
information oertaininq to the individual projects. 

the e~tabllshinq of a meetinq reference database with all important 
details of all meetinqs. decisions etc. related to the ESB Proqrii!Mle. 

th~ establ1shinq of a library reference database recordinq and qivina 
reference to all studies, proposals, reports, tender documents and 
other material/oublications related to the ESB Development Proqrarrme. 

th~ continued and extended use of computerized spreadsheets, financial 
modellinq, financial analysis standard programs etc. in the project 
feasibility and investment appraisa·, analysis and lonq-ranqe 
financial/economic planning. 

the establishinq of a land acquisition database with all details on 
lot basis of land acquired, status of acquisition, resellinq details etc. 

thE· establishing of an OESB internal accounting system for control 
of 1JESR 's internal tudqet. 'This application. however. only to the 
extent not beinq done by NESDB or if latter system is insufficient 
for OF,SH' s own purposes. 

the Pstablish1nq cf appropriate computer models for price- and 
tariff calculations for corTVTion facilities: Water supplies, po~;er, 

transoortation etc. 

thE' establishing of appropriate computer models to calculate and 
·noni tor the required and utilized capacities of common infrastructure 
and industry facilities e.q. water, power, transportation etc. toth 
as reoards physical capacities and cost recovery. 

the establishinq of comouterized models to follow and continuously 
forecast the actual estate and industry utilization and actual 
composition to follow the cumulative lono-ranqe effects on pollution, 
'nc'!riCOWPr, COmfn'X' fi'lC i_l i ties etc. 

In connection with atove proposed comp.iter systems it should be noted 
that computerization of anv orqaniz~tion, beinq a conmercial company 
or a acvernment tx:xiy, is not a one-time activity b.lt a continuinq process 
dup to chanqed and new requirements. OESB cannot, therefore, expect 
their computer requirements to remain static throughout the 5 year 
Proqrarmie implementation p:~riod. 

'I'hf'refore, once the capacity has been installed and - even more important -
th·· ~ual1fied internal CESH suppar t has been established (the systems anC:1lyst, 
s•.''"' 1;1ter) all OESB 's workinq procedures should be routinely reviewed for 
C<Jss1hle additional elements and/or new routjnes to be computerized by 
means of one of the nwnerous existinq standard programs. 

This c1nqo1nq "ComfJUterization" is,in fact,a major responsibility of the 
m;~~' systems anal y.st. 
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The harJware required 

Ille present hardware is (except for lack of maintenance and staff trainina) 
fully functional, however, capacitywise too limited also for the future 
acolications. 

It is aroi:::osed, therefore, to install a new main unit.a CIGITAL MicroVAXll, 
~c ·..,;h1ch the major oart of the existinq eauioment can be directly connected 

:>till be able to operate independentlv. 

'fhe Vl:JITAL MicroVAX presents the latest computer technology nnd will (in 
th ... 0 or:::iposed confiquration) comprise 4 Mbyte memory, 71 Mby'te disk storaqe. 
95 ~byte cartr1dqe tape storage and 5 new VDU-terminals, with add-on 
extension possibilities if this (for today unknown reasons) should be 
reouired. 

To in....rease the overall utility of the present Olivetti PC it is further 
prooosed to UJXlrade this unit to 640Kbyte and attach lOMbyte disk storaqe. 

Chapter 7.4 includes a qraphic overview of OESB's future equipnent. 

Comouter make and vendor selection . 

. r..s all modern comouters are technically equally qualified. the maier 
s·· L,,c• 1c,: cri tvn , ·ff<" non-technical. the most imi:::ortant beino: 

* 
* 
* 
* 

* 

lh ... : new eau1D1 ents hardware and software compatability with existinq equipmen 

Vendor's software sLooort qualifications and caoacities 

Vendor's hcirdware maintenance support 

Vendor's wish and ability to consider inteqration with ot;1er 
vendors' eauipnent. 

Vendor's documentation standard. 

* Vendo~·s traininq level, extent and quality 

~ Cost of hardware, software and other vendor services 

Chapter 7.5.1 discusses in detail the aoove and other selection criteria 
concludinq that DIGITAL (supplied by BOC - Bangkok Data Center) meets 
most criteria includinq the most important compared to IBM, NEC, Hitachi, 
Olivetti, Nixdorf and Siemens. 

Esoecially with reqard to an IBM alternative, the followinq negative 
points are noted: 

It is a stated IRM policy not to discuss or consider non-IBM equiµnent. 
Consequently, the continued use of present equipment and effi.cient, 
continued inteoration to an IBM computer, would be very doubtful 
and at any rate left entirely to OF.SB'S own experiments. 

The silme "H3M-interest-only" also applies to software. Thus only IBM 
authorized apolication software is beinq sold, supported, trained etc. 
by IBM. 
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It is an IBM policy to split the sales of their hardware prcducts 
over different channels/aqents. No doubt this increases the overnll 
IBM sales, however. it does not necessarily quarantee a customer 
the best solution to his problems. 

IBM's prices and pricinq policy generally increase the cost by 
50-- 75% ewer qualified alternatives. t.lso, IBM's free services 
(tx:ina installation dssistance, software packages, documentation, 
training, direct system desiqn suoport etc) are generally extremely 
limited. 

finallv, considering OESB's 
equipnent requirements, IBM is likely to be "too big" to maintain their 
interest in OESB and be an efficient "working partner" in the ~iay--tc'--dit\' 
oronlems. especially considering the alternative support from BOC. 

The proor,'¥Timinq requirements 

Considerrnq 

* 
* 

the lack of any previous proqramninq experience or "computer 
oroqram develooment environment" at OESR 

the need for fast implementation and efficient operations once the 
activities of OESU are started aqain 

the comprehensive proqram library directly available from Diqital 
and others (ref. 2ppendix 9) as well as from Bix:::, thereby utilizinq 
many yearb practical experience 

thE need for sturdy, efficient systems without errors and lonq pericxis 
for testinq, corrections, retestings, additions etc. 

that OESB's systems will and can be kept reasonably static 

tht: consider;:ible time and cost required for tailormaking own 
systems from scratch 

it is proposed that OESB make utmost use of the program libraries 
re:1dily dVailable. 

Also, it is understood that mx: has correspondinq programs in virtually 
al 1 art~a~ which can be copied free of charqe for OESB 's own use. 

Appendix 10 surnm<1rises the software types required, the detailed 
versions of which to be discussed between RDC and the proposed OF.SH 
sy';terns rinalyst. 
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fhe physical installation reauir_ements 

Th,, or:ioosed M1croVAXll can operate in any normal off.J..Ce environment 
-i~j has no special operatina requirements except airconditioning during 
workina hours ard (oreferal::l.v) a voltaqe stabilizer. 

The nev.· comouter room <it TEAT buildinq has been inspected and found 
verv satisfactorv. 

Tcx:lriy r!l: OESB's ':'trnirxnent includinq terminals and PC's nre located 
centrrlllv in the comouter room. It should be noted, however, that 
in order to integrate the use of computing in the daily work, the 

terminals 0s well as the PCs should be physically locatf'd 
at the staff's own desks (tt1eir location), with cables connectina 
tn•" indi viduai.. terminals to the centr.ally located processors, disk 
sturol<::ws rtnd linPorinter. 

Tn1~ w ternal F:DP organis<ition: Hequirements, staffing, qualifications. 

In order to make the new installation function correctly ;:ind effich:ntly 
it is an absolute must that OF.SB establish a qualified internal EDP 

suooort staff. 

cr1riott·r 7 .6 .1 discusses tne functional requirements as regards proqri1fflfrino -
sy.--;t,~rrs <1nalyst and desiqn - and operator requirements. It concludc-s fr;:;t 
;~ ·-~' · :::rcqramminq will and should be covered by standard software 
f:.JriCkaaPslexistHlQ prooram tools to the extent possible, the important 
suorort areas will be within the detailed systems definitions, imolementnlion'-', 
')~·rat Lo:~ of c<"ntral equipment and operational assistance to the user staff. 

To ensure a smooth oper.:ition and mutual back-up,the EDP staff is oroposed 
to comprise 

l .--;ystem.s rinalyst, with a b;:ickqround enablinq him to work 3/4 on analyst/ 
d<:s}qn/ imol~entation related tasks and 1/ 4 on proqramrnina 
rPlated tasks. 

l ooer.,tor to cover the ct·ntral operations as well as other qeneri'!l 
computer relatPd trisks. 

l'hc_, d:nPter also includes prooosed job descriptions for each of above. 
Also,it proposes the technical MicroVAXll training required but, 
it t~f .,;<irnP t imP strr~sses the imrx;rtance th<it the candidates l1avC:· orovf>n 

cr<ictic.=d E:'XperiPnce within their job descriptions. 

The user traininq requirements. 

A funcli-lmental problem so far is the lack of user traininq. This i'lrea must, 
therefore, be qiven priority in time and funds if any further computerizat irm 

i.s to be successful. 

cr-1 .,oter 7. 6. 4 oroooses a 2 x 1 week internal seminar to be orqan1 zed by HDC. 
l\.s notL·d, the sub1ects listed are not especially sophisticated, hiqh-levf~l 
r:ir extE--ns1ve b.Jt iHm orim.:irily on the fundamentals in modern comoutPrs, 
th,, tools available and "how to work with computers". 



-:hmters 7.5.3 and 7.6.4 ~r.ecif•: tne v'1nous cost involved. 

In surrrr.rlrv the e:;t1mated investrnent costs are: 

tiarJware USS 87.000 

Software: systems software 'j.000 

~pplication " 11. 000 

'Jser- tra1n1no .c;eminar 1,5-1..000 

ir: tOti1l ~stimated USS ll0.000 

ft is noted that an.we cost includes USS 30.000 ( 52%) for t«x and duties on 
irrxrt<"·d '.~ic1~-N1\Xll hrirdware and svsterPs software. 

Acn1 t1on;cll reauirements for successful computer operations at OES2 

In ddd1t1on to the pure hardware, software, and specific internal 
EDP suop::it t functions as elaborated in the report, other ractors 
ar~! df>e1s1ve for any successful computer operation. Cons;--quently 
th~se factors reauire Manaaement's continued close attention. 

In relation to OESH,the most important factors are, as further 
e 1.ciborated in chapter 7 .1 and 8: 

* at any time to maintain a realistic level of computer ambitions, 
measured aqainst the orqar Zdtion and staff's ability to understand, 
accPot. adapt to, rely on ,., j work with the systems. 

* ijt clny time to maintain orqanizational clearness anrl rle1eqation 
c-" :c:-<oonsibilities. 

While. of course, the overall responsibility always remains with 
ulf· c:Rneral Manaqement. the day-to-day operations require deleqat1on 
of the precise workinq responsibilities for the specific tasks to 
,-;~cific staff members. in other words to clarify WHICH, WHAT.WHO, 

~HF:l'\ WHERE . H™. 

* .=it ;-;nv t1mP to ensure and maintain the required level of datd discipline. 

* at any time to cn:-;ure the J:;resence of comolete, understandr:ible, 
continuously U!Xlated systems documentation enablinq the staff 
to undP.rsti1nd orecisely whi=it each system c<m do and not do, 
how to perform data entry ,di=itabnse inauiries etc. 

Tn this connect inn ,it l~ \"Nally imoortant to follow up on staff'.<; 
sr__::h( du led tr;uninCT ;m:i - if need bf> - to initiate furthPr trarnina 
clCt l Vl t lE'S. 



Prooosed further approach and seouence of activities. 

Cons1der1nq the present pendina staqe of the entire ESR developrrient 
proqr.:irnme, no external costs should, of coursP, be committed until 
~he oroararrme iS started aaain. 

However, in the opinion of the writer, the true arlmim.str.:itive 
nru0l0n.s at OESB to come will not be computer technical prnblems 
but r.:ither problems in convertino present overall "oolicv issues" 
U) dav-to-day ooerat.ions. 

It is stronqly rec01T1T1ended, therefore. that OESB utilL:'.es thP 
wait1no time to complete the internal discussions and definitions 
of the more precise systems drd procedures evc.'r.ttnlly tc' n» 

PC' t =it' 1 is'led. 

Otherwise 2-3 months may be required after the qo-aherld is qiven 
tu~ eefore actual computerization can be started. 

·n·1E· further aooroach and sequence of principal ;:ictivities is 
crooosed as follows: 

Activity 
* [)Pflnt tion/deleqation of the iridividual 

workino resoonsibilities. 
- Functional mancioer res1::xmsibili ty 
- Ooeratinq staff responsibility 

* Defin1 tion of workinq tasks: 
Prc·c1selv which tasks are to be performed. 

* [)(>frn1tion of workino obJectives and 
work1no inf0rrnation: 
rreci~ely what is the contents of each 
task. Which file data, which output 
reoorts with which (aooroximatelyl 
contents/tvoe of information, at 
~,;h1ch freauenc1es etc. 

Ry 

Manaqement: 

The functional manaqer 
responsible for the 
task (s) in question. 

Functional resoonsible 
in cooperation with 
day-to-day operational 
responsible Ol"·rson ( s) 

* Recru1tement of systems analyst and operator. Manaqem0nt 

* 

"' 

r.i:..;:··1;c:s1or: ('f atove u~;l:r dt~f1nPd work.inq 
'r '. ')t~ation n-ql1in,rr11.>nts · ... ·1 tr1 the 
ind1vdual us~Jr. 

k~,.,edre>1 for/studyinq of av.nlable BOC/ 
Dic11 t,11 str..ndi-lrd softwcir~ and software 
t0c1L.'-' dS ~ropo<-.:ed in the Report to establish 
tr.~· rT10St SUJ tdble. 

HlX:: 

BOC supported by 
systems rinrilv.c:t/1)perritnr· 

Systems analyst .ind 
indivicluril usf'rs 

Systems analyst in 
cooperation with f~DC 

staff and users dS 

relevant. 

Ill 



.. :h scc.;:-;s ~esul t::: of c'lOOV 0 research •,,;1th 

··•) j '.>'•"r'S. \1ori1fy ~t,'.'1.'c;:-: ~:\",St1•r>"CC i: :··r·1t10r1'-' 

""~·· : v us,,rs corresoondinql y. 

,. ~'1:!1l ize1coor:irnate overall systems pl;m, 
:lc'!tclf'~SPS etc. 

* r<e-:::ne>Ck hardware capacity requirements 
"!ruin.st Reoort 's recommendations. 
'\a 'JU.'' t ;is rt'Qu1red. Recheck rurlqet. 

* Pn·:o-·~1~;.il i;.iclernentat1or~ of hnrdw3re 
nn:: s0ft.,..arP. 

---·- ------------

Svstt.>fl!S rlrHlvst 
m:.:i 

ManaoernPn t 
:ind svstl:"l-r.s ,1na!v,.:t 

~arc1qeiT1Prt .~rK1 

systerrs anc;lvst 

Systems ,cin,'' 1 vst 
and :::irrrator. 



4. PRESENT SITUATION 

4.1 ORGANIZATION AND PROJECTS 

Appendix spec1f1e5 the various organizations, 
implementing agencies and other government offices as well 
as the individual projects per area making up the "Eastern 
Seaboard Development Programme". 

For further details,reference is made to "OVerview Eastern 
Seaboard Development t:rogramme", February 1986. 

4.2 PRESENT STAFFING AND TASKS 

4.3 

The present staff comprises 
officers, 7 secreta~ies plus a 
support clerks, drivers etc. 

Director, 15 government 
number of general office 

Presently, 6 foreign experts are attached to OESB for 
various length of time. 

Appendix 2 illustrates the staff's general area of 
activities. As noted at the bottom line of A.ppendix 2, 
certain OESB staff members also perform non-OESB 
activities, primarily water resource dt:>veloplT'Pnt and floc<1 
-~ .,-~~ .·-.c:",1v1'.1··c ti; tntcil ..,~t1rn;:it•x:i ,:;t 3,1 nt'r!-lon~ out 

)t ,;r--;v· · lt> rx·r·;r:n~. 

PRESENT DATA PRC:CESSING EQUIPMENT 

Due to aid contributions from various hardware sales 
companies, the present data proc:css1nq equipment is a 
mixture of 4 different makes: 

Year of 
installation 

1 .. 11 '. .; I ;:11u 1 p•· .. r1 t C(Jro. 1 982 
'.'11.c re; f': •!'. 

Osborne PC ~~rly 1983 

I I I 

--:.•: 1 l :n. It t •ci 
•i•><lrt"e uf 
utilization 

80\ 

10\ 
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1 Olivetti PC 1985 80% 

1 NEC PC 1984 lli-2U% 

The ec:iu1a11ent is mutually compatible only to a very limited 
extent as illustrated in appendix 3. 

The dt>ta1ls 'lf each unit appear in appendix 4. 

Techrncally ,all eau1pnent is still fully functional. However, 
3 of the units are only limited size PC's of which the OSBORNE 
cannot be serviced and the NEC is totally incompatible with the 
other systems. 

The main unit - the DIGITAL PDP - is now technology-wise aoout 
15 years old and is no lonqer sold by Digital. The unit has 
a maximum CPU capacity of 128 Kbytes, 40 Mbytes disk capacity 
and onlv upto 6 user terminals. However, if more than 4 terminals 
are attached, the resoonse ~iMe become unacceptable in practice. 

S1ncP beinq marketed 15 years aqo, the PDP has been replaced 
first by the Diqital VAX700 series which is now superceeded 
performance and costwise ~ the MicroVAXll series. 

In conclusion, therefore, the present equipnent is considered 
insufficiPnt for OESB's foreseen/future activities. 

I II I II I II I II 



4. 4 ?RESENT D1'\TA PROCESSING PROBLEMS 

~hile the present PDPll/23 is s:.:ill functional. the followrnq 
oroblems - none of which are due to technical obsolescence -
seriously limit and even prevent the use of the PDPll/23 system: 

* Lack of ooeratino budqet for EDP. 

The PDP y;as left bv a previously contracted consultant firm Lou1;-; 
Berqer International, Inc. b.Jt has apoarently never been 
formally transferred to Government property. 

Conseauently, there is no OESB budaet for eouii:rnent 
maintenance. traininq, acauisition of useful starrlard 
software, manuals. stationary, etc. necessary for efficient 
operation of the system. 

Especially the lack of maintenance is serious, aooarentlv 
even makina users reluctant to use the equipment altooether 
for fear of l'.X)ssible breakdown and loss of data. 

It is unck-rstood that ,so frtr, Banakok Data Center has Ot-'rt on1
,"'! 

'f.inor reoair~ it the rost of spare parts only. 

* Lack of trainrnq and/or user expertise. 

* 

To some extent this 1s also caused by lack of budqet for 
purchasinq the required manuals. However, further major 
causes are lack of time and qeneral interest in selfstudy 
of available manuals in using the system at all or to improve 
one's own EDP efficiency ,e.q. in the use of the proper and 
all wordprocessinq facilities. 

Many simple commands and systems functions (e.g. like chanaino 
disk cartridqe) are supposed to be performed by the user himself. 
However, for atove reasons this 1s not so and if Mr. Pitak is 
not imme<iiately available, the user often prefers to cancel 
er l'.X)stphone usina the PDP. 

Apparent lack of disk capacity. 

Some users refer to limitations in disk capacity. However, 
analysis of the contents of the present 7 removeable disk 
cartridqes reveal the followinq situation: 

Avri1lable cao;:icity: 

Utilized: 

Available: 

7 x 10.4Mbyte = 73 Mt'.'y'tes 

43 

30 Mbytes 

59-X 

41% 

Furthermore, many usE·r files are not beinq maintained (de letf-"d) 
and also many systemfiles are kepi: in severa~ parallel copies/ 
versions for fo;n of tt"Chnical readino problems l<lter. 

If the disk sp;:.ice wri~. properly maintained. the ril:::oVE 59% could 
~- verv siqnlficantly reduced. 

Finally, one of the 7 disk c.=1rtndqes (10.4 Mbytes) is 
unu~Prlhl e -1u~· tu ldck ot equipr11ent ni;:iintenance ( readinq errr)rs J • 
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* L.imited memory size. 

Some aoplication proqrams require considerable memory 
during proqram execution, e.g. wordprocessinq LEXll, 
Datatrieve, Txteditor, compilers etc. 

If two users a•..:Ct::S3 the system simultaneously, the system 
will automaticnll'/ "flip-flop'' program seqments in and out 
of rriemory. cau~.inq unacceptable waitinq time. 

* Graphic orintinq capability. 

It was claimed that the PDP printer (CENTRONIC) cannot 
oerform oraohic orintinq. 

However. beina a dot-matrix orinter type already, the 
araohic capability is not a hardware feature tut proora~me 
car.trolled. Therefore. any PDPll./23 <ipplication proqram 
includina araphics would function also today. 

A~ reqards the OLIVETTI PC three problems have been located: 

* the 256Kbyte memory is too limited for efficient use of 
newer versions of spreadsheets, e.q. LCYIUS requires 125Kbytes 
plus workspace for matrices. 

·fhe LCYilJ~ successor SYMPHONY. now alsa comprisinq araphics. 
enlarr.ieci database, wordprocessinq etc. requires minimum 517 
Kbytes, oreferably 640Kbytes. 

* the Olivetti PC has no datastoraoe (disk) and all inout/ 
outout data must be loaded each time via diskettes 

* 

A lOMbyte disk would qreatly improve the performance and 
utility as ;i freestandinq PC. 

so far the Olivetti has worked independently 
data transfer to/from the PDPll/23. 

without 

In order to utilize data stored.on the central (new) 
equ1pnent, an upload/download ddla lrnnsfe1 focil tt.y 
shoulrl hP inst.:illed. 



5. OESB'S OBJECTIVES AND OPERATIONAL ACTIVITIES 

The objectives of OESB are: 

* to control the overall progression of the implementation of 
the Eastern Seaboard Programme, within the policy and 
implementation guidelines set by ESDC. 

* to initiate actions and guide implementing agencies in the 
execution of their respgctive Eastern Seaboard projects 

* to coordinate, analyse and consolidate plans and budgets of 
agencies' projects, reporting progress to ESDC. 

* to prepare consolidated and integrated financial statements 
of orc,jects for suarission to ESrx:: and other authorized 
oarties. 

* to coordinate the allocation of funds to 
agencies so that they can accomplish their 
schedule. 

implementing 
objectives on 

The practical, operational activities at OESB to fulfill above 
objectives can be grouped as follows: 

* Gene~al activities 

- Management-, strategy- and policy activities 

- Infrastructure development activities 

- Industrial development activities 

- OESB office administration activities. 

* ?roJect related activities 

- Project feasibility activities 

- Project planning and organization activities 

- Project convnissioning & contracting activities 

- Project development and implementation activities 

- P1o;ect operations control activities 

I I I I 
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* Water resource and flood control activities 

- Collection of data for water management and resource 
management (in development areas only) 

Following above overall grouping 1th~ detailed activities of 
each group have been considered and defined as specified in 
appendix 6. 



6. APPRAISAL OF OESB'S COMPUTER PROCESSING NEEDS AND POSSIBILITIES 

By carefully considerjng the planned and foreseen contents of each 
activity to be performed by OESB, the following computer 
processing needs and possibilities have been identified, in order 
of activity reference numbers as per appendix 6: 

PROJECT REFERENCE DATABASE 

Related activities: 1 . 11 - 1 . 14 

To enable instant and complete retrieval of (constantly updated) 
important fixed proJect relevant details, a project reference 

database should be established. 

Tne database shall in 
information e.g. 

principle contain all fixed proJeCt 

- ProJect staffing, Practical details 
telephone numbers etc. 

- ProJect organization and responsibilities 

- Ownership and/or investor details 

- Implementing/involved agency details 

- Contractor details (to extent relevant) 

- etc. 

on names, locations, 

The textfile structure of the database should allow the recording 
at any time - of any additicnal reference details as found 

convenient to store for instant retrieval via screens or as 

hardcopy print. 

MEETING REFERENCE INFORMATION DATABASE 

Related activities: 1. 11 - 1 .11 

An important management ret;uirement is to be ab) e to locate and 
instantly retrieve importart history details on all meetings, 
decisions etc. related to the complete development programme. 



Ill 

A meeting-reference-database should, therefore, be created and 
maintained, containing briefs/summaries of all formal meetings, 
i.e. 
''.ESDB meetings, ESBC meetings, OESB management meetings, 
steering committee meetings, agency meetings, indiv. 
meetings etc. 

'_:°onta1n1ng tht' follm-:1ng minimum details: 

Technical 
proJect 

Type/category of meeting, date of meeting, location/place of 
meeting, participants/absentees, items discussed/agenda, 
conclusions/decisions made, if official "summary of meeting" 
was prepared (=is available for further details), date of 
previous/latest meeting preceeding curr~nt meeting to ensure 
possible unbroken retrieval of all meetings etc. 

This database should also be organized as a variable textfile 
giving full flexibility in contents, however, in ~uch a way that 
retrieval/search is possible on "type of meeting" and "date of 
meeting". 

As "other meeting" can also be recorded ad hoc n:eetings by 
individuals of OE3B management group, enabling easy and full 
retrieval of virtually all formal meetings havin~ been held. 

MANAGEMENT AND MONITORING OF LAND ACQUISITIONS A:'~!J .-;/\.Lf,S 

Related activity: 1 .21 

This activity often requires retrieval of "history data" and 
search on specific characteristics. 

All relevant details 
database on lot-basis 
keep track and records 
reserved etc. 

should, therefore, be registrered in a 
for each development area, enabling OESB to 

of all land acquisitions, lots still 

Said database - being ideal for computerization - should minimum 
contain area identification, lot ref nr, owner details, lot size, 
selling agent, acquisition cost and status etc. 

In connection with the Map Ta Phut acquisitions, a corresponding 
JaLabase was temporarily established on an !EAT rented Phillips 
microcomputer. 

The database has now been discontinued but should -
retrieval and recording purposes - be regenerated on 
computer and extended with further Laem Chabang 
acquisitions related to the ESB developments. 

for proper 
OESB' s own 
and other 



~.4."<AGEMENT AND MONITORING Of' INFRASTRUCTURE AND INDUSTR1 

REQLIREMENTS 

Related activities: 1.23, 1.25 and 3.1 

Trns activ1ty involves a close follow UiJ and monitoring of 

a) ::apacitie;; available versus toreseen/expected and in turn 

actually being utilized by each individual industry/estate 

and 

bl cost including cost recovery in providing said facilities 

ad regards water capacities, transportation (rail/read), power 
capacities, communication capacities, housing capacities, social 
1~stitutions, other support capacities. 

Considering the many types of users, different and fluctuating 
usage, different pricing schemes, the capacity management activity 
should be computerized, enabling OESB to maintain suff1c1ent 
overview ot both the immediate and proJected future situation. 

~1ANAGEMENT AND MON I TOR I NG PRICING .STRUCTURES, CHARGES/TAR If'F'S, 

Rl~CO\'ERY STATCS ETC. 

Related activities: 1 .25, 1 .23 

ln connection with calculating cost and/or selling prices for 
aforementioned facilities - coherent with set policies on recovery 
t1mP, industry incentives etc. OESB needs to perform extensive 
C<llculations including on future forecasted usage. 

t-Jr eacn facility for which pricing and pricing structure is the 
rPsponsib1lity of I/ESB, a computer model should be 2stablished, 
enabling OESB on ad hoc basis to perform 
calcultions/fon,c1st1nri/simulationf: etc. on latest data and/or 
var1~ble input parametres. 



SSTATE AND INDUSTRY UTILIZATION AND - COMPOSITION 

i<elated activities: 1.34, 1.31, 1.32, 1.33, 1.35 

[t. is the aim of the programme to ensure a balanced 
types of industries within each development area 
policies on 

- polut1on and other environmental considerations 

- manpower/labour skills and intensive considerations 

preference to downstream industries 

- supporting industry considerations 

number and 
based on set 

effects on I requirements from common 
electricity etc.) 

facilities (water, 

- expected/planned/continued profitability of individual 
industries and overall ESB economy 

- etc. 

This activity requires, therefore, a continued overview of the 
foreseen/forecasted effects of actual and cumulative utilization 
within each industrial complex. 

The principal characteristics of each new "industry" or 
enterprise should thus be expressed in a number of specific 
measureable standards, in turn being input in a computer model. 

Said model should calculate and report the updated and forecasted 
effects of the onqoing industrialization in the entire area - in 
relation to the policies to be monitored. 

uf::.:iB INTl::RNAL ACCOUNTING 

R~lated activity: 1 .41 

It is understood that OESB's internal accounting presently i5 done 
solely by NESDB. 

It is not known whether this 
m•:.ve to the IEAT building or 
is sufficiently detailed for 

I II 

procedure 
whether the 
OESB's cost 

15 to continue after the 
NESDB chart of accounts 
management and - control 

Ill 



purposes. 

If not, a reasonable simple accounting system 
established. 

should be 

If volume and complexity warrants, the system may be computerized. 

LIBRARY INVENTORY AND REFERENCE SYSTEM 

Related activities: 1 .43 

A fundamental basis for and input to the implementation and 
control of the ESB developments, is the very large number of 
studies, reports, publications, tender documents etc., both on 
individual projects, on project activities as well as on 
cross-proJeCt or overall progranune level. 

It seems a must, therefore, to establish an efficient, 
computerized library inventory and reference database, enabling 
OESB to locate and retrieve all relevant material pertaining to 
the question at hand. 

Tne database should minimum contain: 

Publication type, publication name, author, issuing date, 
subJect/sUbJeCt group, location, project references (for retrieval 
of specific proJect related literature as relevant). 

It is noted that above library system, essentu3lly being a filing 
system, also can include individual documents and letters of value 
to record as "programme documentation". 

PROJECT FEASIBILITY AND/OR INVESTMENT APPRAISAL ANALYSIS 

Related activities: 2.11, 2.12 

A maJOr responsibility of OESB is 
alternatives, evaluate required 
alternative options/parametres. 

to prepare investment proposals, 
funds etc. most likely under 

Tnis activity requires many and extensive financial analysis n~~ 

practical to perform manually, e.g. 

- cost/funding requirements 

- break even analysis 

I I I II I 



- r1sk analysis 

- cas~ flow/funds ava1lab1lity analysis 

- currency calculations and analysis 

- etc. 

by means of existing 
computerized spreadsheets 
as presently being used 

standard analysis software and/or 
like LOTUS 1-2-3 or SYMPHONY, the former 
on thP ~livetti and on the f1nanci~l 

PREPARATION OF TENDER MATERIALS, CONTRACTS AND OTHER REPETITIVE 

DOCUMENTATION 

Related activities: 2.31, 2.34 

This activity is characteristic in requiring 

- extensive typing work 

- need for continued completeness and accuracy even if reprinted 
due to corrections 

- repetitive use of same material once completed 

- P~sure continued inclusion of all contractual and legal terms 
,:nd pare.graphs in all subsequent printings unless otherwise 
1nstructed 

- requires (often) special editing 

1n other words, the character1st1cs of computerised wordprocessing 

It 1s noted that wordprocessing is 3lready beinq used on existing 
oqu1pment. 

PRO.H:CT IMPLEMENTATION PLANNING AND PF.RFORMANCE CONTROL 

f.<p[,,v;:int_ art1vities: 2.21, 2.22, 2.41, 2.42, 2.23 

L1K~ any maJor proJect, eacn proJeCt within the total development 
plan may consist of many activities with many sub-activities. The 
Jetct1led planning and follow up of these is, of course, to be done 
by ctnd at the responsibility of the implementing agency. 
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However, it is considered the overall 
a major reason for establishing OESB 
the development programme) to follow 
level -

responsibility of OESB (and 
as the management office of 

- at a higher less detailed 

- that each agent is in fact performing according to agreed time 
plans and allocated funds 

- tr,at all projects are being implemented in a coordinated manner 
rnd in time ensuring that the complete proc;camme is implemented 
w1th1n the 5 year plan 

- that, incase of specific deviations in either of above, to take 
appropriate steps to avoid a negative development or take 
appropriate corrective action. 

It is necessary, therefore, 
proJeCt management system 
eacn month to follow 
parametres: 

to establish an efficient computerized 
enabling OESB - minimum at the end of 
up on the three principal project 

Time: Planned versus actual duration time for each 
activity 

Earliest and latest activity 
thereby available slacktime. 

start time and 

Activities: - Complete status of each activity 

Funds/cost: - Planned disbursements versus actual payments made 

Funds available (liquidity/cash flow) 

Monitoring financial sources and source 
distribution on local and foreign sources 

to extent possible follow distribution on source 
types: Equity, loans, sales receipts etc. 

Following each monthly update for each proJect of actual 
performance, the system shall calculate and report the latest as 
well as cumulative deviations in time and cost during the 
completed part of the implementation. 

Th~ practical proJect control can - in principle - be based on 
either time follow-up or cost follow-up. 

r'0llow1ng the fact that all actual payments to be made are very 
carefully checked by the technical site supervisor against the 
deyree of the physical completion of the work prior to each 
payment being authorized, the cumulative difference in planned 
versus actual cost (disbursements) reflects the immediate and 



correct status of proJect completion. 

Significant cost variations is indication that actual time is not 
following the planned time and should, therefore, result in 
review/correction of the planned time for one or more of the 
following activities inorder the system again reflects the precise 
time status. 

Level of Calculations and Reportings 

Based on ACTIVITIES being the common dominator to 
and cost (funds) can be clearly allocated, the 
able to summarize and produce reports upwards at 
levels: 

- by individual prOJeCt 

which both time 
system shall be 
the following 

- by agency, assuming that only one implementing agency is 
responsible for one given project towards OESB 

by development area 

- for the total ESB development program 

Exception Reporting 

From an overall management point of view OESB should focus on 
deviations from plan rather than comparing actual figures. 

The information systems should, therefore, in addition to 
producing reports with all planned and actual figures, be able to 
produce reports only showing the deviations in time and cost for 
the immediate attention of OESB management. 

Also whenever total reports are being produced, significant data 
requiring attention should be flagged or otherwise highlighted, 
viz with one, two or three stars. 

Frequency of Updating and Reporting 

As funds/allocations presumably follow fiscal months = calendar 
month, the principal frequency of updating and reporting actual 
progress should be monthly. 

However, printouts should always be obtainable on request (ad hoc) 
based on latest (previous) updating. 



PROJECT OPERATIONAL PERFORMANCE FOLLOW-UP 

Related activities: 2.52, 2.53, 2.51 

It is understood that OESB also should follow the continued 
general economic profitability of the projects after 
implementation has been completed, (viz the project goes into 
operations) , in other words evaluate the extent to which the 
proJeCt follows the initial policy and development intentions. 

This activity involves comparing and presumably also recording of 
agency/industry financial plans and budgets with subsequent entry 
of actual performance expressed as 

financial data and 

operations data data expressing capacity utilization and 
trends versus targets, e.g. quantities 
produced, sold, imported/exported, nos. of 
containers handled etc. as relevant to the 
specific project/industry. 

both with a certain amount of future proJection. 

At this moment OESB's requirements with regard both to extent 
contents of said follow up of the proJeCts further operations 
however far too unclear to define in further details. 

and 
is 
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7 . PROPOSAL 

7.1 PROPOSED LEVEL OF INITIAL COMPUTER AMBITIONS 

The degree to which computers can be applied, 
sophisticated and on-line integrated (including the use 
of external datatransmission in the daily work) is 
practically unlimited . 

However , considering the present very limited extent of 
computer usage , level of systems and EDP operational 
expertise . the need for building-up the required level 
of data discipline, etc.,it is strongly recommended to 
concentrate initially on establishing: 

- the basic hardware configuration 

• without advanced hardware features which are not 
immediately required but which can be added-
on gradually as the requirements materialize 

• which enables a gradual build-up of operational 
expertise 

- the basic administrative and management systems 

• which ensure the recording of the fundamental data 
required for managing the ESB development programme 

* which enables the inclusion of future new systems ;mu 

• with the possibility 
extract data for use in 
analysis models" if 
management 

- the basic EDP environment 

time - to - at any future 
more advanced 

and when so 
"operations 

required by 



As further discussed in 
primarily 

chapter 8, this covers 

* gaining operational expertise both in quality and 
quantity both by dedicated EDP staff and by user 
department staff 

* gaining user understanding of EDP's possibilities 
and capabilities 

*gaining user understanding of EDP's requirements 
and/or limitations especially as regards 
data discipline. 

* establish the necessary level of data discipline as 
regards file updating 

1 
error corrections, etc 

* establish written documentation of the basic EDP 
systems 

* establish organizational clearness of 
i.e responsibilities of the day-to-day activities 

WHAT - WHO - WHERE - WHEN - HOW 

In conclusion
1
it is vital that the complexity of and 

speed in implementing information systems must be 
weighed against the level of above "EDP environment" 
and the staff's ability to accept, adapt to and work 
with the systems 

Otherwise, any computer system is likely to fail for 
non-technical reasons . 

7.2 PROPOSED COMPUTER USAGE SYSTEMS AND PRIORITIES 

The various computer needs and possibilities identified 
in chapter 6 do not all have the same urgency 

Assuming 3 priorities 

priority 

" 2 

systems to be established soonest possible 

systems to be established upon completion 
of priority 1 systems (say latest 1 year ) 

3 remaining systems for completion (say in 
year 1-2 ) 

the proposed usage of computer processing by OESB is -
in summary - as follows: 
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PRIORITY 1 NEEDS: 

* the establishing of a project reference database with 
all fixed information pertaining to the individual 
projects 

* the establishing of a meeting reference database with 
all important details on a~i meetings, decisions etc. 
related to the ESB prograrrune 

* the establishing of a library reference database 
recording and giving reference to all studies, 
proposals, reports, tender documents and other 
material/publications related to the .i;_:sa Development 
Programme 

* the continued and extended use of computerized 
spreadsheets. financial modelling, financial analysis 
standard programs etc. in the project feasibility and 
investment appraisal analysis ii!ld lonq-ranqe financial/ 
ec0~.0rr1c pl;'lnn1nq. 

* the establishing of a project planning and performance 
control system giving all details on planned versus 
actual implementation progress as regards time, 
activities and cost {funds) for the contruction phase 

per project 

per implementing agency 

per development area 

per ESB total development program 

* the continued c:u1d extended use of wordprocessing in 
all kinds of typing work including tender - and contractual 
rn"ltPrial (to extent orcxlucP-<i by OESB), rind other repPt1t1ve 
documentation. 

PRIORITY 2 NEEDS: 

* the establishing of a land acquisition database with 
all details on lot basis of land acquired, status of 
acquisitions etc. 

* the establishing of an OESB internal accounting system 
for control of OESB's internal budget 

I II 



Ti1is application , however ' only to 
d~ne by NESDB or if the la~ter system 

• for OESB s own purposes 

the extent not bt->H:(.1 

is insufficient 

* thP establishing of appropriate computer models for 
price - and tariff calculations for common facilities: 
~Jter supplies ,power ,transportation etc, 

PRIORITl 3 NEEDS: 

·---------

* the establishing of appropriate computer models to 
calculate and monitor the required and utilized 
capacities of common infrastructure and industry 
facilities e g water power transportation etc 
both as regards physical capacities and cost recovery 

* the establishing of computerized models to follow and 
continously forecast the actual estate - and industry 
utilization and - composition within each development 
area as regards the effect on polution manpower. 
common facilities etc 
This application may be combined with aforementioned 
covering the general planning of capacity 
requirements However for practical purposes the 
results from the "capacity utilization" application 
should be used as input to the "capacity requirement" 
application thrather an directly combine the two 
applications 

P~IORITY 2 

* the establishing of a proJect operations perfcrmance 
control system enabhnq OESB to follow what the finan­
cial and or:erational performance of proJects in opera­
tion (when implementation has been completed) is in 
1J..r12 with set policies and overall goals. 

;.pperdix 7 contain::> "System outlines" (functions output 
file data and file sizing) for the systems for which such 
r,utllnes are relevant and can be given at this early staqe. 

7 .3 COMPUTER CAPACITY REQUIREMENTS 
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01:erat1nq system: MicroVAX VMS 

ijtillt1es ref. appendix 9 } 
Compilers 

Disk space 
required 

30 MB 

2 Mb 

CPU caoac1 ,..,, 
recruired 

512 Kb 

1 max 32 Kr 
per active 
user 

COITIT'un1cation software (external) not required 

System files: 

User files: 

System history files 

Task work areas 
Scove files 
Jot: queue 
Others 

Proiect reference file 

Meetinq reference file 

Land acquisition file 

Library inventory file 

Project olanninq and 
control file 

Other user files 

User application software: 

Standard software 
(Ref. aoOPndix 9) 

Tailormade software: 

(As most OESB applications 
can be solved within the 
framework of extinq standard 
software/tools , the need 
for tailormade proqrams will 
be very limited.) 

est max 

10 Mb 

est 50 Kb 

20 Mb 

180 Kb 

II 200 Kb 

" 550 Kb 

11 max lMb 

11 max 4Mb 

" max lMb 

'ID'I'AL ESTI:'-lATE: DISK STORAGE SPACE REQUIRED 50 Mb 

CPU SI7.E REQUIRED 

7.3.3 Central processor sizinq ICPU) 

ThP re.quired CPU ~aze depends on 

II I I I 

rJ I th'.' sof tv;Flre (number a( bytes) to b' ri .,c;1dent 
in the CPU. Normally only the CJperatinq system. 

nil 

total CPU 
workspace for 
file 
actiVltlPS 
est. 32 Kb 

32Kb- 1 Mb 
however, most 
often in 
modules of 
32 Kb per 
active user. 

0 .6 - 2 ~lb 



r--------------------,.------- -----

Ill 

a-c deoends entirelv on the computer make chosen. 

d-f) deoends primarily on the oroqramminq philosophy chosen: 

the use of available/existir~ standardsoftware/user tools 

versus 

tailormade aoolication oroqrams and datafiles. 

Considerinq 
* the comprehensive proqram library directly available from 

Diqital and/or ADS (and thereby utilizing yearlono exoerience 
directly available) 

* the need for fast implementation and efficient operations 
once the implE.;:,~ntation activities at OESB are re-started 

* the lack of any orevious orograrmiing experience or 
"comouter prooram developnent invironment" at OESB 

* the need for sturdy, efficient systems without long periods 
of testino, corrections, additions etc. 

* the fact that OESA's aoplications (even if subiected to 
certain changes over the years to come) afterall are and/or 
can be keot resonable static 

* the time and cost required in tailormaking all owr. systems 
frorn scratch 

it is proposed thcit OESB can and should make use of existina 
software to extent oossible at all 

11.opendix 9 illustrates the comprehensive library readily 
available for t::Dth MicroVAXll and existinq POP. In addition 
RCX: has corresoondinq proqrams vertually within each area 
which software can be copied free. 

Aopendix 10 summarizes the !50ftware expectedly beinq most sm tabJy 
for the individual OESB systems/application areas proP'.)sed. 

In connection with the software proposed it is noted that mcxJ0rn 
oroqramminq tools are so versatile that the final proqram/nroqram 
version can only be chosen in coniunction with the dPfinition of 
all details, basically the precise definitions of output contPnts 
to be discussed with the end-users. 

It is not possible - neither is it required - however, at this 
Parly staoe to orecisely decide which of the several tools to 
f mall y chose. This detniled discussion with BOC ri::quires 
considerable time and will be a principal function of the 
oroposed OF:SF systerr.s analyst. 

In surrvnary ;:ird h<1SL~l ()n the M1croVAXll hardware beinq proposE'-d 
in chapter 7. 5 and the software as per appendix 10, the disk 
storaqe requirements are as follows: 
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7.3.1 Transaction complexity 

The performance of a computer is 
influenced by 

signf icantly 

a) the number of physical disk oprations generated 
by each transaction {normally being equal to one 
VDU/screen picture) and 

b) the transaction mix 

The mix in general 
as follows: 

dataprocessing is typically 

Complexity 

Simple 
Medium 
Complex 
Very complex 

Number of disk 
operations per 
transaction 

1 - 2 
3 - 7 
8 - 25 

26 - up 

'6 of total 
transaction 
number 

35'6 
25'6 
30% 
1 0'6 

Only in case where the proportion of "complex" 
exceeds 35'6 or "very complex" 12-15'6 special 
configuration considerations need to be taken 

The complexity of OESB s applications will basically 
all be of class "simple" or "medium" mainly being 
straightforward database update and retrieval 
applications with none or very limited calculations 

7.3.2 Software and disk storaqe requirements. 

Disk storaae space is required for: 

al The operatinq system proqrnms 

b) Ooeratinq system utilities: SupfX>rt modules for the oper. sy;-;t"n 

c) Systems files, reouirf'd ~ the ooeratinq system/util1t1es 

d) Compilers, interpreters 

e) User application proqrammes and tools 

- standard application packaqes 
utility tools e .q. automatic report qenerator.·;. 

database management systems etc. 
- td1.lormade proqrams. 

fl us~r data files, beinq standard database systems or 
user tailormade dat;:i-storinq-structLlr('S. 

------------------------------------



bl the software to be temporarily stored only when 
being called for processor execution 

This software normally comprises utility software 
application standard programmes and tailormade 
programmes 

cl the maximum number of simultaneous users each 
normally requiring his own CPU version (copy) of 
type b) programme 

d) the size of (most often) variable work areas to be 
used by the specific user program e g number of 
matrix cells 

As calculated in 7.3.2 and assuming average 5 active 
terminals the required CPU size can be estimated at 
600KB - 2 MB. 

Th;::· orooosed l'onfi:iuration com(>s i,.;ith a rrinimum CPU memory 
of 2 :VIB. To ensure that the CPU 1A11.ll at no time become a 
critical factor, a totril mernorv size of 4 Mbytes i.s proposed. 

7.3.4 Disk storage back-up 

The proposed configuration must comprise a backup 
medium (devise) for library and file backup 

The proposed VAXII includes a 95MB t~pe cartridge 
type ba~kup as standard 

The same devise is also used for (and therefore 
required) as system and utility software loading 
devise 

7.3,5 Work Stations/VDU s 

The num?er of user-workbtations is estimated 
units 4 being connected to existing equipment 
the proposed new computer 

at 9 
5 to 

The physical connections and assumed 
staff members) appear from 

locations (which 
the proposed 

configuration ref chapter 7.4. 

The 2 present PC-types workstations (Olivetti and 
NEC) are foreseen also to be used for spreadsheet, 
financial analysis and other freestanding data 
manipulating tasks by Dr Channaronk , Mr Patai 
and attached experts. 
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For other use the standard VDU (not being PC-type) 
attached directly to VAXII will be sufficient. 

If an expert - as presently Mr Kugler - prefers to 
work with own IBM PC such PC and any other IBM 
compatible PC can be attached directly to VAXII as 
terminal or for data transfer to/from VAXII 

7.3.6 Printer Requirements 

A large proportion of output (especially database 
inquiries) should only be printed/displayed via VDU 
on request rather than being printed hardcop 

For the physical line-printing the present Centron1c 
200 char/sec (equalling average 100-120 lines ptc'r 
minute) is considered sufficient when connected to 
the MicroVAX!! . The same Centronic is able to orcx_rnc(· 
qraoh1c output if occntionall y reouired. 

As illustrated in chapter 7 4 the only additional 
printer proposed is a high-quality printer for the 
VAXII textprocessing terminal 

7.4 PROPOSED COMPUTER CONFIGURATION. 

7.4.l The hardware. 

As discussed in chapter 7 .5, it is proposed to aQ:luire a computd· 
of make Diqi tal type MicroVAXll. 

The MicroVAXll is basically a "suoer-micro-computer" rut havinn 
ooth hardware- and software capabilities of and compatibilitie.s 
with the larger mainframesystems. It is marketed in 1985 and 
based on the very latest technoloqy. 

The MicroVAXll is available in several versions = different 
standard combinations of hardware and extension possibilltit>s. 

4 versions: BA23(1), BA23(2), BA123 and COMPACT have been 
considered, the details of which appear in appendix 8. 

8ased on the future requirements as discussed in chaoter 7.3 th(• 
proposal recommends version BA23(2). 

To increase the utility of the OLtVF.TI'I PC - obtainable for ;1 

limited cost - it is further prooosed to increase it's 
memory from present 256Kb to 640Kb, attach a lOMh disk storaae 
~nd connect the Olivetti permanently to the MicroVAXll vic:i 
cahle for ad hoc data transfer. 
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The diagrammatic illustration overleaf summarizes the 
proposed new inst;dlation as well as existing 
equipment still proposed to be used 

It is noted that the present VDU VT-100 VDU-ADM 36 
OLIVETTI M-24 and most likely also the NEC PC all 
can opreate as terminals directly against the VAXII 
if need be. However, with 5 new VAXII terminals 
such direct attachment of the present terminals is 
not considered necessary. 

7.4.2 Physical Installation Data and Requirements 

The MicroVAXII 
environme11t 
preparations -
are required 
airconditioning 

BA23 can operate in any normal off ice 
No special computer room or site 
like the oldtime reinforced floors -

Basically the only requirement is 
during computer working hours. 

Outside v-·orking hours airconditioning is only requin~ 
it there is risk of condensed v-·ater due to high 

humidity. 

Due to frequent power fluctuations within Bangkok, a 
voltage stabilizer is strongly recommended 1 KW 
amp is sufficient for MicroWAWII. However, to allow 
for possible future upgrading , 5 KW amp is 
proposed . 

!rk· pldrlr.fc"'.1 nvw cnrnouter room nt IEAT - with it's ra1:-;ed 
f lc:or fc)r rx:i,..·;c·r ;inrl transrriss1on ccibles - lS considPrt>CI 
v•·r\· sat isti·ictnry. 

It is noted that in todays usage of computers the 
a1rect user equipment (being VDU screens with 
keyboards and terminal printers) is and always should 
be physically placed at the users own desks 
(locatio~s) not in a remote special computer room -
in order that database inquiries , spreadsheet 
calculations textprocessing , etc. become on 
integrated part of the daily administrative work 

The significant technical details and data are: 

Power \M1croVAXII main unit): 



Voltage 240V (at 50 Hz) 

Tolerance 176 256 v Voltage stabilizer not 
required on MicroVAX!! 

Consumption 345 watt 

Operating environment 

Micro VAX II Terminals 

Temperature 1 5 - 28 Cele 1 0 - 40 Cele 

Relative humidity 20 - 30\ 10 - 90\ 

Dimensions 

H w D Weight 

MicroVAX!! main unit cm 62.2 25.4 72. 4 50 kg 

VDU monitor {each) 36. 8 45. 7 36. 2 16 

VDU keyboard (each) 9.9 45, 7 20.5 2 

7.4.3 Future Extension/upgrading of Proposed Computer 

In principle,any computer installation consists of a 
number of individual unj~s each with its own 
minimum/maximumc capacity which are mutually balanced 
to obtain optimal total throuqhput. 

The critical components and potential bottlenecks 
are: 

- the CPU size 

- the disk storage space 

- the number of terminals attachable 

As can be seen from the following., the utilization is 
estimated to be only 30-50\ of the immediate 
capacities Furthermore, both the CPU disk space 



and perioherals can still be extended within the proposed 
~icroVAXll line. beyond any maximum usage foreseen 
for OESB's purf:'Oses. 

Proposed 

Estimated 
usage 

Immediate 
available 
spare 
capacity 

Upgrading 
maximum 

CPU size 

• MB 

}.:, - 2MB 

i 20-so~1o 1 

2 - 3 ,4 '-1t 

( 50-R(r'{, J 

9 MB 

Disk space 

1 x 71 MB 

max 50 MB 

20 MB ( 3L"7') 

4 x 71 = 284 MB 

User 
terminals 

5 

7 (60\) 

12 

From above it can be concluded that there is enough 
available space for additional usage within OESB or -
if relevant - e.g. for CIPO s water resource and 
flood control applications 

In the latter case ~he important considerations are: 

a) If analog processor is required instead of the 
digital processor used in administrative 
data processing 

If "sensors" or similar analog metres/devices are 
contemplated most likely an analo~ processor is 
required 

If affirmative and based on past experience from 
similar type applications , the 2 areas of 
data processing should in the given environment not 
be combined on the same computer 

b) the quality of datacommunication lines within 
Thailand 

By their nature water 
applications normally 
lines the quality and 
be decisive for on-line 

resource and flood control 
require datacommunication 
dependability of which can 
computerization 



It is further noted that should the aforementioned 
available and upgrading capacities still not be 
enough for new applications presently unknown the 
M1croVAXII can still grow within successively larger 
DIGITAL computers only by replacing the actual 
processing unit 

Furthermore if staying within present computer line 
(DIGITAL) the printers , disk storage (roost often) , 
terminals and other peripherals can always be 
re-used • Also,all existing application software will 
be directly portable to other (larger) systems 



7.5 PHYSICAL COMPUTER ACQUISITION 

7.5.1 Computer and vendor selection considerations 

In selecting the make of a new computer there are many 
and related considerations, the most significant 
being, in order of their relative importance: 

- The new computer's compatibility with existing 
hardware and software 

= utilization of present, already acquired staff 
expertise 

protection of previous investments 

limitation/avoidance of new cost 

limitation in required change in gxisting systems 

Vendor's software support qualifications 

= extent and quality of available 
standard packages/tools 

application 

extent to which 
supported 

standard software is being 

vendor's understanding of client's problems and 
"environment" 

vendor's ability to 
activities especially 
software if so required 

undertake progranvning 
modifications in standard 

= vendor'G interest in and willingness to obtain 
additional (often overseas) material and software 

- Vendor's softw~re support capacities 

= type of local organization, size of staff 

- Vendor's hardware and technical maintenance support 
including replacement of hardware if not immediately 
repairable 

- Vendor's wish and ability to consider integration 
with - and in case of existing equipment the 
continued use of other vendors' equipment 



- Vendor's hardware and software documentation, extent 
and quality 

- Vendor's customer training level, extent and quality 

- Compatibility to other leading computer makes, 
especially in regard to software and datatransfer 

- Cost of hardware and software 

- Vendor's salesorganisation: Is customer in direct 
contact or only via dealers? In latter case: Is 
dealership further split on products? 

The salesorganization often reflects vendor's 
priority to selling their hardware rather than the 
most effective solution seen from the customer's 
point of view. 

Vendor's back-up facilities in case of emergency, 
e.g. existence of own servicecenter 

- Vendor's general policy of continued upwards 
compatability within own, future (new) computers 

- Vendor's market strength and ability to "survive" in 
an increasing competitive market and thereby 
ensuring continued support, upgrading and other 
future technical or software enhancements. 

7.5.2 Venjor alternatives for OESB 

Based on aforementioned criteria, the following have been 
considered: IBM, NEC (Nippon Electric Corp.), DEC (Digital 
Equipment Corp.), Hitachi, Olivetti, Nixdorf, Si~~~ns. 

The conclusion being that DIGITAL meets most of the 
criteria including the most important. 

The exclusive distributor in Thailand of Digital computers 
is Bangkok Data Center, Ltd, 183 Pitsanuloke Rd. In 
addition to being Digital distributor, BOC is also a 
leading servicecenter with a total staff about 130. 

BOC previously supplied the present PDP 11/23 and has a 
very good working relationship with OESB. In discussions 
with the writer, BOC appeared both very qualified and 
computer professional. 
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t·dSed on ouidina ouotatlons .:md estim~te8 from own exoeriencP 
thP cost involve<i will approximate: 

Hardware 

'1!icroWAXll: M1crol'iaxll includinq the uni ts/ 
features rr2rked * in appendix 8: 
Additional 2 MB rnE"'lllOry 
TPrminals: 5 units. rncdel VT-80, 
24 lines. 80 char. Thai lanqu<Y.:Je, 
each abt. U.SS3770 

Duty & tax (Import tax. standard 
tax. business tax). in total 52% 

\ 101 taoe sti'lbilizer. 5 k"' amp 
Bht. 50.000 

Hiah quality printer, e.a. 
Olympia. estimated 

Rtserve for possible minor refine­
ments/additions in the final 
confiauration at the time of 
actual physical imolementation 

Miscellaneous: Installation cost, 
local cables, one-time stationary 

Total Pstimated MicroVAX cost 

Olivetti PC ucqradina 

256Kbyrte memory to 640Kbyte USS 200 

Attachment of lOMbyte disk USS 500 

'ID'l'AL estimated hardware acquisition cost 

Software 

SystE'lll software (operating system) and utilities: 

Pr.:>qrammes ard manuals 
Tax and duties 52% 

Armlication soft wr1n, 

USS 25.650 c.i.f. ;..<~·~ 

USS 6.180 

USS 19.000 

USS so .810 c .i .f. ;.J.f\f-; 

USS L6.4W 

USS 77. 260 ex RKt\ 

USS 2.000 

USS 2.500 

USS 1.600 

USS 1.440 

USS 84.800 ex HKK 

USS 2.200 

USS 87 .000 ex BKK 

USS 6000 C.l.f BKK 
3000 

USS 9.000 ex HKK 

The cost depends on the finally selected tools/packaqes, the 
subsequent price neqotiations with RrX:::, the need for RIX: riss1.c.;t<mc•· 
in implementinq the prickaqes (in turn dependinq on thP nuali f 1ccit ion:-: 

of OF:SB's own (ni:•wl systems analyst etc. 



After several detailed discussions with BOC (unofficial) it is 
estimated that assuminq using existinq Digital and/or BOC 
corresoondinq software to extent available, the cost should not 
exceed Bht 100.000 (USS4.000) with max USS 6.000-7.000 for specific 
modifications/additions/initial supoort. 

Trc:1ininq 

OESB ooerating staff trainingichapter 7.6.3): Free upto 5 persons. 

Additional traininq: BHT 2.000 per course per person. 

Maintenance cost 
Hardware maintenance for prop:ised confiquration USS 450-500/month 

USS 60/month 

Application software support 

If software-service-contract is established there will be a 
fixed fee per product (progranune package), est max 3-4,000 

Bht/month. 

It is recommended that 
however, that a summary 
negotiated. 

such contract is 
contract for all 

established, 
products is 

If software-support-contract is not entered, general 
concultancy at BDC's own premises is normally free. If on 
site assistance is needed, the charges are not known at 
present. 

Warranty: BDC's standard warranty period for both hardware 
and software is 6 months from date of installation. 

7.6 OESB'S INTERNAL COMPUTER ORGANIZATION 

7.6.1 Functional Requirements 

Progran·ming requirements 

It is th~ considered opinion that most - if not all - of 
OESB's computer applications as proposed in chapter 7.2 can 
and should be solved via available standardsoftware, 
especially database management, quiry and updating systems 
(e.g. Datat.'.'ieve). 

The actual n~·ed for dedicated, highly skilled programming 
expertise wilJ., therefore, be very limited, especially if a 
software suppo;.t ~ontract is established, ref. 7.5.3. 



Further, if modifications or additions are needed in ~aid 

standardsoftware, this would need to be done by DIG~TAL 
(BDC) anyway. Also the vendor often undertakes or assists 
in loading new softwarepackages, create database structures 
etc. , 

Systemsanalyst and - design requirements 

The physical implementation of the proposed system will 
require the very detailed definition and specification of 

- the precise data to be stored 

- the formatting of said data 

- the coding structures to be used 

- the precise dataregistration procedures etc. 

Following said detailed design, the physical 
implementation, testing, fileestablishing, documentation, 
user training etc. also requires extensive systems analyst, 
design and implementation expertise. 

Operating requirements 

The physical operation of modern micro - and minicomputers 
are largely "user controlled", viz activated by the users 
themselves via workstations. 

Central operating requirements are, therefore, limited and 
covers basically only 

- data and file backup 

- operation of centralized equipment, e.g. lineprinters 

- administer forms arid other computer related stationary 

- liaison re hardware repair and maintenance 

- dataentry: 
data. 

systemsdata and - as relevant - file input 

7.6.2 Proposed staffing and job descriptions 

To ensure a smooth operation with reasonable staff back-up 
the EDP staffing is proposed as follows: 

, 



1 systems analyst, with a background enabling 
to work 3/4 time 

him/her 
on 

related analyst/design/implementation 
tasks and 1/4 time on 
related tasks. 

programming 

operator, covering central operations as well as 
other general computer related tasks. 

Proposed Job Description: Systemsanalyst 

- The overall responsibility is to implement the OESB 
information-systems according to the guidelines in this 
report. 

More specifically: 

- to analyse and 
specifications 

establish the detailed systems 

- to establish required coding structures and numbering 
systems 

- to establish required paperflow, office procedures etc. 
enabling the new systems to function as efficient as 
possible 

- to liaise with BOC re evaluation, selection and 
implementation of the precise standardprogrammes/versions 
to use 

- to design required input-and output forms and reports 

-·to Arrange with and continuously liaise with implementing 
~gents and/or others required to submit input data to 
OESB. 

- to establish/ensure prepar~tion and/or delivery from BOC 
of complete documentation, especially user manuals 

- to acquire sufficient working knowledge of all the 
standard software packages used, especially database 
quiry and report generating progranmes, enabling 

- support to users in their day-to-day work and 

- inspiration to users in using programmes and facilities 
available to them. 

, 
I 



In this connection also to research for and propose to 
OESB's management and staff the use of existing and/or 
new analytical and financial planning tools, e.g. 
spreadsheets. 

- to act as backup for 
operations: 

operator in the day-to-day 

sy"stem start-up/closing down procedures, backup etc. 

- to keeo management continuously informed of status and 
problems in implementing the proposed systems. 

In this connection,he should actively propose actions and 
measures to be taken by management to avoid or to remedy 
problems. 

Proposed Job Description: Operator 

- ;the overall responsibility is 
continued operating efficiency 
hardware and systems. 

More specifically: 

- to operate centralized equipment 

- to ensure sufficient stocks of 
.dataentry forms, ribbons and 
stationary. 

to ensure the best and 
of all OESB's computer 

computer printing paper, 
other computer related 

- to assist users in all their computer related activities 
e.q. 
- how to operate terminals 

- how to perform dataentry 

- how to perform database quiries 

how to use new facilities, e.g. in wordprocessing 

- to establish the necessary filedata prior to start-up of 
new systems 

- to perform ~,~abase management = ensure that 
files/database5 ·: .. , Uy are being updated, correctly and 
in full, on time 

I II 



- to assist systemsanalyst as 
testmaterial, complete tests 
related areas as relevant 

required in preparing 
and in other computer 

- to liaise to BOC re hardware maintenance. Follow up on 
reported repairs 

- to undertake and/or ensure the physical requirements re 
installations of equipment: cables, power, aircondition 
etc. 

- to ensure installation {loading) and testing of new 
software incl. updates. 

In this connection to follow the 
versions of existing utilities in 
operations as relevant and possible. 

publication 
order to 

of new 
enhance 

- to perform and constantly ensure required backup of 
libraries and datafiles 

In this connection especially ensure that backup copies 
are kept in a different, fireproof location. 

- to act as back-up for systemsanalyst in his possible 
,day-to-day operational duties 

- to keep .,;,magement continuously informed of status and 
problems in operating the systems atter implementation. 

In this connection,he should actively propose actions and 
measures to be taken by management to avoid or to remed} 
problems. 

7.6.3 Computer staff training. 

The qualifications of a computer staff is a combination of 
specific training and experience. 

It is recommended that at least the systems analyst but 
preferably also the operator both have proven experience 
within their jotdescriptions - if possible from a PDP/VAX 
environment - beforehand, enabling them to take the practical 
initiatives and actions necessary to qet OESB's computer 
systems in operation. 

The pure technical MicroVAXll training of the systems analyst 
and operator is fully covered by sr:x:•s training profile and 
should minimum comprise: 
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Standard 
duration 

VAXll concepts 3 x 1/2 day 

V~Xll operations 5 x 1 

VAX-VMS utilities and commands 5 x 1 II 

System manaqement 5 x 1 

Datntrieve 5 x 1 

Specific introduction and traininq 
in each system being implemented as reauired. 

Atx:>ve training should be undertaken by BDC and will be free 
of charge for upto 5 persons. 

7.6.4 User staff training. 

As stressed several times, a fundamental protlem so far is 
the lack of user training. 

This area must be given priority in time and funds. 
With today's user interactive computing, it is no longer only 
a question of training the specialized, dedicated computer 
staff. The users themselves must acquire a basic knowledge 
and practical (hands on) training. Otherwise any new system 
is tx:>und to fail. 

The user training required is, however, not especially 
high-level, sophisticated or extensive but primarily to 
learn the fundamentals as regards: 

*Computer and computing concepts (VAXll): How do a computer 
work. Which units does the installation comprise, functions, 
principles of operation etc. 

* The concepts of a "program" and "data". 

* Computer and terminal operations (VAXll): :1ow to make 
the computer work. 

* Computer software. The concepts of 
- operating system functions 
- utility functions and commands 

compilers 
application software types 

standard program packages 
report generators/writers 
tailormade programs 
spreadsheets. 
concepts and function of LC'/IUS/Symphony for 
Olivetti and VAX spreadsheets for PDP/MicroVAXll. 



* Introduction to the Digital program library. What is imm~<iiately 
a\<lilable . Where and how to locate required tools. 

* User file oraanization and maintenance 

* Specific knowledqe of systems in operation and planned/under 
i'Tlolementation 

Datatrieve 
MAPS 
Spreadsheets 
PolyXFER/PolyCOM (datatransfer VAX/Olivetti) 

* Datadiscipline. What does datadiscipline comprise. 
How to obtain and maintain datadiscipline. 

*System documentation and user support. 
Where and how to find further details. 

- Operatinq manuals 
- Application manuals 
- The BOC support 
- The OESB internal support: Who to ask etc. 

* OESB's computer equipnent: Types, characteristics, locations 

* Practical training/exercises: 
- General terminal operations 
- Database inquiries 
- Spreadsheets: Lotus/Symphony and VAX DECALS, 

DECGRAPS, DECSLIDE 

Datatrieve 
- file update 
- output report generation 

- DEC Writer. Report qeneration. 

In orinciple it mig::~ be possible to cover aforementioned 
subjects via injividual subject courses from various vendors: 
BOC , .!\IT and others. 

However, this will be very timeconsuming, costly and (by being 
broken down in non-coordinated items) inefficient. 

Instead it is proposed that BfC - in cooperation with OESB's 
awn systems analyst and operator (after completion of their own 
BOC training (ref. 7.6.3) - compose a special seminar for OESB 
staff covering all subjP.Cts. The seminar should be orqanized 
with appropriate mixture of theory and practical exercises. 

A duration of 2 x 1 week, with an interval, would be considered 
appropriate. 

The total cost for such a seminar preparation and course time 
has been indicated by BOC not to exceed Bht 35.000-50.000 (USS 1.5-2.000).· 



8. ADDITIONAL REQUIREMENTS FOR 

SUCCESSFUL COMPUTER OPERATIONS AT OESB 

8.1 Organizational clearness and responsibilitiP.s 

With today's very reliable hardware and standardsoftware, 
the value and quality of any computer system depends 
almost entirely on the quality of the data being fed into 
and stored in the system. 

Said data all come from and are all used by the 
operational units. From this follows that only the user 
can be responsible for supplying his own input data and 
defining his own output-reporting needs. 

Consequently it is urgently required that OESB clarify 
it's precise working organization and precise working 
responsibilities for the individual tasks to be performed 

within OESB. 

In relation to EDP the organization must be clarified as 

regards: 

WHICH pcecise tasks must be performed? 

WHAT is the precise contents of each task ? 

WHO is responsible for defining the computer 
output needs related to each task? 

WHEN-WHERE-HOW is responsible at day-to-day working 
level for supplying the required EDP 
input data? 

WHO is responsible at functional management 
level if above input data are not 
received by the system? 

8.2 Datadiscipline 

Lack of "datadiscipline" 
organizational clearness. 
the data-quality aspects: 

- that the data are correct 

is often due to lack of above 
The term covers, however, also 

I I I 



- that the data are complete 

- that the data are on time 

Most often "datadiscipline" can be related to existing, 
by the staff wellknown procedures. 

In the case of OESB the necessary 
however, be created parallel to 
administrative procedures at all, 
growing organization. 

"datadiscipline" must, 
implementing the new 
within a new and still 

Consequently 
required. 

considerable 

8.3 systems Documentation 

management attention is 

In order to ensure operational efficiency by all staff 
involved and utilization of all systems features to 
extent possible, all systen.s must be properly documented. 

Normally the "total documentation" is viewed in 4 parts: 

'a) System description, basically being the master manual 
containing all system specifications from a design and 
system functions point of view 

b) Programming documentation, containing 
details 

c) User manuals, being an extract or 
description of the specific details 
day-to-day operations: which data to 
perform the dataentry or inquiries, 

etc. 

all prograrrming 

supplementary 
for the staff's 

register, how to 
error messages 

d) Operator's manual, covering rules and procedures for 
the "central EDP operations": Systems start/closing, 
backup procedures, recovery procedures, utility 
program details relevant in daily operations, 
print-form specifications and report distribution etc. 

In the case of OESB a) and b) will most likely be covered 
by BDC's standard documentation. As regards c) and d) 
the general quideline should be to avoid that any 
procedure or operation - at least all daily and routine 
operations become "person-dependent", viz. based on 
un-written knowledge/recollections by individuals only. 

This will jeopardize safe operations in case of illness, 
vacation, transfer etc. of the individual involved. 

; 



r'\PPE'.'~DIX 1 

OVERVIEW: ORGANIZATI(ll;AL UNITS, AGENCIES, PRCllECI'S 

NESDB ESOC = line of authorit' 
... 

Policy . Planning & = coordination/lia'· · 

issues coordination 

(Name) 
RID 

PWD 

SRT 

IEAT 

PAT 
TOT 

~AT 

PEA 

NHA 

' I 
I 

'-

~ 
- - - - - - OESB 

Project im­
plementation 

~------

Relations to 
industry and 
private sec-__ _, ~--__ , ___ ...,..;::i.;:._,j 

IMPl.f'.~·lEl\r'TPJG AGENCISS 

(Location) 
Rayong 

Chonburi 

Chonburi 

Chachoengsao 

Rayong 
Chonburi 
Maptaput Rayong 

Lamchabang Chonburi 
Lamchabang Chonburi 
Chonburi 
Rayong 
Chonburi 
Rayong 
Chonburi 
Rayong 

Lamchabang Chonburi 
Maptaput Rayong 

(ProjecU 
Water Pipe Line 

.Dokkrai-Maptaput 

.Maptaput-Sattahib 

. Nongplalai-Dc':;:kr3i 
Water Resource Development 

. Inter Basin Transfer 

.Nongko 
Water Pipe Line 

.Nongko-Lamchabang 
Railway 

.Chachoengsao-Banpachi 

.Chachoengsao-Sattahib 

.Sattahib-Rayong 

.Sriracha-lamchabang 
Maptaput Industrial Estate 
Maptaput Port 
Lamchabang Indudustrail Estate 

Lamchabang Port 
Lamchabang Telephone System 
Maptaput Telephone System 
Communication in LCB 
Communication in MTP 
Electricity in Lamchabang 
Electricity in Mapytaput 

Housing & Community Facility 
Housing & Community Facility 

COORDINATION TO/WITH OTHER GOVERNMENT BODIES/OFFICES 

(Name) (Location) 

NEC Bangkok 

Ministry of ED Rayong 

Ministry of IN Chonburi 
Rayong 

Ministry of HE Chonburi 
Rayong 

Environment Ofc Chonburi 
Rayong 

Ministry of Fin Bangkok· 

Budget Bureau Bangkok 

DTI:;C Bangkol 

I II 

(Subject Area) 

Policy & Planning Issue for Education 
& social Development 
School & College Development 
security System 
Security System 
Health & Hospital in Lamchabang Complex 
Health q Hospital in Maptaput Complex 
Environment Control in Lamchabang Area 
Environment Control in Maptaput Area 
Funs loan budgets 
Project Budget administration 
Foreign technical assi5tance 



' ~~======:=============~~=~=====~=~=========~:;===========~================~=~====·-=====~===============~=~====~~~~~~~=========-~ 
'· ;; a r· r• r o:: l 111 ate i DONE ~; 'f 

I - ---- ----------------------------------------------------------------------------------------------
MONGI 
l'.ON 

SU 
RA 
l'IAN 

f·Uri 
CH 
AI 

son 
~:IT 

CHANI 
Ill. I 

F·OtlG I 

F'I 1 l(F: IE 
ING 

SHAI 
i;· HT 

I [o 
HA 
N[.£ 

I Sf!Crt?o• 

.:ICTitJITI 
VIT 

SOM 
CH 

MA 
NAS 

A 
NEI: 

F.; 
TAI 

FRl 
DA r M: 

1 l:RAI 
:.r v 
Gr 0 1 .1~ 

i': 1 

l~AH 
LOF· 
LAI: 

------------------- -------------------------------------- ---·-------------------------------------------------------------------
I • 

t)ff1~ admH•• 

.General Adm1n 

.~ater Reasource 
~ev. Ad~1r1. 

.E8S Adm1n. 

' l r , r r l n -~ S. C ,·) 0 r .j l r1 a t 1 r. · :t I 

, ·3 0 L L a i ,....) C t >. 'J l t ·~· 

• ~·or t 
• ~·a i 1 ... .0 ., 

• Co ni 1_1 r, i c 3 t l o r1 ,; 

l r .. J '-' ~ t I' I <' l t - t • t .. 
• ~ 3 l e r u c• r ~ ; ,; ~ t .-• ni 

•tr l1 ar1 
. t. riv 1 t· nr1n1t:or1 t 

I r11)•, '. t. rd l l 
~ ,. on.o t. i • ,,, 

'_>I I I• r .. 1"\ r l l fl'~ ._\ C t l \.' l t_ \, 

• F i r1 ~ r1 c l r1 · ~ {.,I 1 -~ ! \/ -~ l I 

.EN 

. G ...,.r1e r .:t l ~ 

~ ·) e c r ~ t. j 1 '/ 

. U t her, L •• >E 

lJ tti .- r s 1 r, Gt ir' E. ·~ f: • 

: --: : : = =...:. = : -::. ~ ::-;_ -: --: ~ 

10(• 
20 ~8 l ') 

"i} 20 2 L •) 10 

~ ·~· 

l 0 
., (1 

50 QO 8(• 

~:=~=========~~~=~==~~ 
_.:, __ ;..:::;;::-:.;.;;-::::--::.:: 

80 

l •) 

l" 

;'(• 

I•· 

I ,. 

I 

I 
I 

I 

1 (j l} I 

I I 

I I 

I '.-JI:• 

j'i) 

90 I ·10 I l (• (• 
I 

I I :~ ( I 

I I 

l '- I I 10 

~~==~=========~~==~==~=====~=========~=====~=====~ 

0 
H 

~ 
H 

~ 
2 
~ 
C) 

~ 
~ 
C"' 

~ 
tn 
;ii;: 

;i:. 

~ 
~ 
2 
'"Cl 

~ 
~ 
~ 
~ I~ 

"O 

~ 
H 
x 
N 



OESB's PRESEr-.'T DATA-PRCX:ESSING EX)UIPMENT 

DIGITAL 

PDP 11/23 

1281<'. 

~O(;JSR n 
Diskettes~, 64 KB 

2x 160 KB \.._} 

Diskettes 

2 x 360 KB E
rv 

256 KB 

Mode -

1 

APPENDIX 3 

LYMPIA 
3000 

Removeable 
disk 
cartridges. 

MA"'RIX 
PRINTER 

Typewriter­
type printer 

Matrix 
or inter 

Diskettes 
2 x 327 KB NEC8023B 

1--~~~~--t~ 150 CPS Matrix 
printer 



APPENDIX 4 

DETAILS CX'J PRESENI' COMPUTER EOUIPMENI' (page 1 of 4) 

NAME OF VENDOR: DIGITAL / Banakok Data Co. Ltd Bangkok 

HARDWARE SPECIFICATIONS: 

- Central prcx::essor 

- Disk storage 

- P:inters 

- Terminal/Displays 

- Diskette units 

- Tape units 

- Other units 

USED FOR: 

Wordprocessing (Lex 11) 
English 

Database (Datatrieve) 

(on water re3ources) 

EST DEGREE OF UTILIZATION: 

Digital model PDPll/23, 128 KB RAM 

2 x 10.4 Mbyte removeabl"! disk cartridges 
model RL02. 

Centronic 353, 200 char per sec. 

VT-100 (Digital) - 1 unit 

ADM-36, VT-100 compatible, 1 unit 

2 x 500 KB units, 811 diskettes 

single sided single density 

Serial port for transfer of data from 

OSBORNE PC to PDP 

EST USAGE PER MON·J.lf USED BY 

20 hrs per month Secretary group 

1 hrs per month or less Mr Pitak 

10 % 

EQUIPMEf'll' PURCHASED/LOANED/REl'll'ED: purchased 

EQUIPMEf'll' AGE: 4 yrs 

EST. PRESEJ-.JT VALUE: max 180.000 (based on 20% write off/yr) 

I 
!' 

~ 

' 



APPENDIX 4 

(page 2 of 4) 

DET.~ILS 00 PRESEITT COMPUTER EOUIPMENI' 

NA~E OF VE:NOOR: OSBORNE I I Union Computer Co. Ltd, Bangkok 

HARDWARE SPECIFICATIONS: 

- Central processor Osoorne mcrlel I , 64 KB RAM, 1 unit 

- Disk storage 

- Printers none, printing done via Digital PDPll/23 

- Terminal/Displays 1, part of the unit 

- Diskette units 2 x 160 KB, 5 !.i " diskettes, 

double side, double density 

- Tape units 

- Other units 

USED FOR: 

Word processing (WordStar) 

Data transfer to PDP 11/23 

(Kermit) 

EST DEGREE OF UTILIZATION: 

EST USAGE PER MON'IH 

2 hrs per month 

occationally, est .5 hr 
per month 

5-10% 

I 

USED BY 

Mr. Manas __ 

Mr. Pitak 

EQUIPMEt'IT PURCHASED/LOANED/REl'lfED: 
aid from Union computer Co 

~------------~-----------------------------------------------------------11 
EQUIPMEITT AGE: 

4 yrs 

EST. PRESENT VALUE: 
Bht 20.000 based on 20% depreciation 



APPENDIX 4 

(page 3 of 4) 

DETAILS ON PRESENI' COMPUTER ECUIPMENI' 

NAME OF VENDOR: OLIVET!'! / Loxley Bangkok Co. Ltd, Bangkok 

HARDWAHE SPECIFICATIONS: 

- Central processor Olivetti model M--24, 256 KB RAM, 1 unit 

- Disk storage 

- Printers Epson LQ1500, 150 char per sec 

- Terminal/Displays 1 , part of the unit 

- Diskette units 2 x 360 kb, 5 ~", IBM compatible 

- Tape units 

- Other units 

USED FOR: 

Financial analysis (LOTUS) 

Word processing (Wordstar) 

Thaiword) 

EST DEGREE OF UTILIZATION: 

EST USAGE PER MON'lli 

50 hrs per month 

50-60 hrs per month 

80 % 

USED BY 

Mr Channerong 

Mr. Pitak and 

secretary group 

EQUIPMENI' plJRCHASED/LOANED/REITTED: 
aid from Loxley BaoJkok 

EQUIPMENr AGE: 
~year 

EST. PRESENT VALUE: 
150-200.000 bhrt 



APPENDIX 4 

(page 4 of 4) 
DETAILS ON PRESEt-rr COMP!JI'ER EOUIPME!'ll' 

NAME OF VENDOR: NEC I DATAMAT Co. Ltd, 8anqkok 

HARDWARE SPECIFICATIONS: 

- Central processor 

- Disk storage 

- Printers 

- Terminal/Displays 

- Diskette units 

- Tape units 

- Other units 

USED FOR: 

General project analysis 
(Multiplan) 

Word processing (WordStar) 

(English version) 

EST DtGREE OF UTILIZATION: 

NEC model 88018-PC, 64K8 Ram, UPD-780C 

NEC PC 80238-N, 150 char per sec 

NEC PC-88538, color monitor 

2 x 327 KB diskettes, NEC standard only, 5 ~" 

EST USAGE PER MON'Ili USED BY 

10 hrs per month Experts 

5 hrs per month Mr. Pitak and 

secretary group 

10 - 20% 

EQUIPME!'ll' PURCHASED/LOANED/REt-lrEO: aid from JICA, Japan 

EQUIPMEITT AGE: 2 yrs 

EST. PRESENT VALUE: max 100.000 baht 

I I I I I 



APPENDIX 5 

SOFTWARE USED ON PRESENT EQUIPMENT 

I 
'IYPE 

DIGITAL OSBORNE OLIVETI'I NEC 

PDP 11/23 I M-2A 88018 
I 

Operating 

system RSX-llM CP/M MS OOS CP/M (NEC 
versic 

Compilers Fortran IV Basic Basic Basic 

and corol 4 interpreter interpreter interpreter 

interpre- (similar Basic 
tors ANS Cobol) compiler 

Basic 'I\J.rbo-

compiler Pascal 

' 
C-compilor 

Fortran IV 

Lex-11 Uniform Lotus Words tar 
wordprocessing software 

Utilities Datatrieve for Words tar Multiplan 

(Database) setting 
disk format Thai-word Dbase II 

PCS-ll 
Kermit Statpak Dbase III 

Database on 
software for 
transfer data (Package 

water- to PDP ll/23 for Supercalc II 

resources by cable. statistical 
analysis 

developed by Words tar 

AIT Dbase II Dbase II 

Dbase III 



SUMMARY Of OESB'S PRESENT AND FORESEEN ACfIVITIES 

l. GENERAL ACTIVITIES 

1.1 MANAGEMENT - STRATEGY - POLICY ACfIVITIES 

1.11 ESBC relations and secretarial activities 

1.12 Strategy, policy, priority, target issues 

APPENDIX 6 

1.13 Funds/investment identification and negotiations 

1.14 Relations to other government bodies and offices incl. NESDB 

1.2 INFRASTRUCTURE DEVELOPMENT ADTIVITIES 

1.21 Land acquisition 3ctivities 

1.22 Liaison and relations to implementing agencies 

1.23 Forecasting and follow up on infrastructure requirements and 

capacities e.g. water supply, transportation, housing needs etc. 

1.24 Preparation and maintaining standards for contracts, terrlering, 

supervision, reporting etc. for agencies and projects. 

1.25 Preparation and maintenance of pricing structures, charges/ 

tariffs, pricing/cost recovery principles etc. 

1.3 INDUSTRIAL DEVELOPMENT ACTIVITIES 

1.31 Identification of relevant industries and industrial needs 

1.32 Industry and private sector relations 

1.33 Public promotions arri marketing activities 

1.34 Land property administration (sales/lettings) 

1.35 Industry supporting facilities (activities related to presence 

of maintenance/repair industries and facilities) 

1.4 OESB OFFICE ADMINISTRATION ACfIVITIES 

1.41 OESB accounting related activities 

1.42 OESB staff activities and administration 

1.43 Library, publications, reports (inventory management) 

1.44 Legal matters 

1.45 OESB transport matters 

1.46 Office supplies 



\ ."\: : : , .. . . ' . , 

2. PRQJECT RELATED ACTIVITIES 

2.1 PRQJECI' FEASIBILITY ACI'IVITIES 

2.11 Project definition, project resource estimation 

2.12 Investment appraisal analysis 

- financial analysis 

other project analysis (reiations to other projects, 

compatibility to overall programme etc.) 

2.13 Funding activities 

2.14 Project organisation planning includinq overall 

coordination to other orojects and involverl agencies. 

2.2 PROJECT PLAN"Nil\IG AND ORGANIZATION ACTIVITIES 

2.21 Project time- and activity planning 

2.22 Funds and disl::ursements planning and scheduling 

Completion of project b.Jdqet 

2.23 Establish project control and follow up procedures and 
schedules. 

- time/activity/b.Jdget performance (WHAT) 

- reporting schedules (WHEN/HOW) 

- responsibilities (WHOM) 

i. 3 PROJECT COMMISSIONING & CONTRACTil\IG ACTIVITIES 

2.31 Preparation of tender documents 

2.32 Tendering pericrl 

2.33 Tender evaluation and selection 

2.34 Contracting 

2.4 PROJECT DEVELOPMEm'/IMPLEMENTATION ACTIVITIES 

2.41 Actual follow up of project performance (ref. 2.2) 

2. 4:£ Funds allocation acU vi ties 
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(APPENDIX 6, page 3) 

2.5 PROJECT OPERATIONS Ca-.'TROL ACTIVITIES 

3. 

2.51 Preparatio~ of aqencies' operational plans and !:::udqets 

2.52 Follow up of aqencies financial plans and results 

2.53 Follow up of aqencies/projects operational performance 

WATER RESOURCE CONTROL ACTIVITIES 

3.1 Collection of data for water and resource management 

(in ESB development areas only) 



1\PPENDIX 7 

(page 1 of 9) 
S Y S T E M 0 U T L I N E S 

SYsrf.M NAME: Project reference database 

SYSTEM FUNCTIONS: 
File update, search, edit, VDU disolay and hardcopy print. 

FILE ORGANIZATIO'.'J: 

To allow total flexibility within each project as regards type and extent 

of reference data to be recorded, the database should be organized as a 

"textfile", viz. apart from the "key", the remaining part of the project 

record is considered one formal datafield, however, to be updated via 

teYtprocessing facilities. 

PROPOSED OUTPUT: 

a) ~11 reference data for specific (single) project 

b) II II all projects 

PRESENTATION: 

VDU display or hardcopy print as requested. 

DATABASE CONTENTS (minimum): 

- Project reference number (ident) 

" name 

- Developnent area 

Project staffing and organization: 

Names, locations/adresses, telephone nos., title/functions 

of all key staff involved in the particular project. 

- Investor/owmership details (project participants) as relevant 

- Implernentinq/imolved agency details 

..:. Contractor and sub-contractor details as relevant 

DATABASE SIZE (estimate): 

est 25 projects x est. 2000 char each = est. max 50.000 char. 

x 



( ApP2n::hx 7, paoe 2 of 9) 

SYSTEM NAME: Meetinq reference database 

SYSTEM FUNCI'IONS: 

File upjate, search, edit, VDU display, hardcopy print 

FILE ORGANIZATION: 

As for "Project reference database" 

PROPOSED OUTPUT: 

All details for specified meetinq or meetings based on selection on 

- meeting l:xxiy: ALL or specified 

- date of meetinq: specified as > = < date 

- Pr0ject reference 

DATABASE CONTENTS: (minimum) 

- Meeting OOdy: NESDB meetings, ESBC meeting, OESB management meetino, 

Technical steering Corr.~ittee meetings, agency meetings, 

Individual project meetings, other formal meetings 

- Date of meeting 

- Location/place of meeting 

- Participants 
' 

- Items discussed/agenda 

·-Conclusions/decisions made 

- If official "Summary of meeting" is prepared (is ava.;'•ble) 

- Date of previous/latest meetinq. 

This to ensure retrieval of all meetings. It is assumed that date of next 

meetinq cannot always IJe fixed l:::leforehand nnd/or may be changed or 

cancelled. 

- Project reference, in cases where meetinq was a specific "Project meeting" 

or reference to specific project (s) is relevant for further retrieval. 

DATABASE SIZE (estimate): 

est. 2 per day = 400/year x each max 5000 char x 5 years = est. max 10 mill char 



(Aopendix 7, pa~e 3 of 9) 

SYSTEM NAME: Land acquisition database 

SYSTEM FUNCfIONS: 
....--

database ui:xlate, search, edit, VDU disolay, hardcopy print 

PROPOSED OUTPUT: 

Per development area: - all data for specified lot (s) 

- all data for all lets 

DATABASE CCT\'TE~1TS: (minimum) 

- Area (Map Ta Put, Laen Chabanq, others) 

- Lot nr 

- owner name 
11 address 

- Selling aaent (if different from owner) 

- Lot size 

- acquisition date 

- acquisition cost (purchase cost) 

II status, e.g. if reserved, resold etc. 

- sales document type 

- sales document reference number 

Selection keys: 

x 

x 

(x) 

( x) 

Note: :rop details are not considered relevant for OESB purposes. 

DATABASE SIZE (estimate): 

3 areas x est 600 lots x each est 100 char = max ~st 180.000 char. 



SYSTEM NAME: Library inventory and reference dat~base 

SYSTEM FUNCI'IO~S: 

File update, search, edit, VDU display, hardcopy print 

PROPOSED OUTPITT: 

All reference data as per search criteria (keys). 

If key is specified as ALL, all references for key in question 

to be displayed/printed. 

DATABASE CONTEr-ll'S: 

- Publication subject and/or subject qroup 

- Project references, for retrieval of sr::iecific 

project literature within su~ject group. 

Restriction code, if reading restricted to certain 

persons or levels of individuals 

- Publication name 

- Publication author 

date 

- Number of copies 

- Location (s) (from where obtainable) 

- Publication language 

- Brief explanatory note on contents 

DATABASE SIZE (estimate): 

x 

x 

x 

est. 2000 publications x est. max 100 char. = est. max 200.000 char. 
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SY STEM NAME: Project olanninq and control system 

SYSTEMS FUN:TIONS: 

The database will contain one master record for each project to be 

controlled by OESB, with contents (datafields) as per "file data" below. 

The system shall be able to upjate, search, edit, display and print 

from the database. 

Each proJect should be broken doWll in a number of major activities 

(assumed max 25 per pr:iject), each being a logical "summary" of 

implementing agency's more detailed activities, e.g. as follows: 

Port projects activities: 

* Breakwater 
* Dredging & reclamation 
* Container & break-bulk quay 
* Costal shipping quay 
* Bulk cargo berths 
* Utilities 

- rocrl 
- building 

drainaqe system 
water supply system 
sewerage system 
solid waste 
fire fighting system 
electrical system 

Railway projects activities: 

* Land acquisition 
* Excavation 
* Embankment & filling 
* Structures 

- station b.lilding 
- bridqes 
- rail 

* Utilities 
- communication system 
- water supply 
- electrical system 



Corrmunication projects activities: 

* Land acquisition 
* Structures 

- Center building 
- Connection lines 

* Utilities 
- Water supply & electrical system 

Industrial estate projects activities: 

* Land acquisition 

(Aooen~1x 7, ocae o ot ~) 

*Earth work, e.g. clearing, excavation, bankment etc. 
*Pavement work, e.g. subbase, aggriqate base, as~haltic 

surface treatment etc. 
*Foundation work, e.g. pilinq, retaining wall, pile test etc. 
*Structure work, e.g. concrete, reinforcement, steel work etc. 
* Plant 

- water treatment plant 
- sewage treatment plant 

*Incidentals, e.g. street liqhting, road marking, grassinq etc. 
* Site facility 

- office 
- site latx::>ratories 
transportation 

Water systems projects activities: 

* Land acquisition 
* Raw water pipe line 

- stripping 
- excavation 

backfill 
- embankment 
- installations (pipe, valve, meters) 

*Aqueduct 

- excavation 
- concrete 
- backfill 
- installations (pipe, valve) 

* Recei vinq well 
- excavation 
- concrete 
- backfill 
- qate control station 
- installations (pipe, valve, meter) 

Urban area projects activities: 

* Site preparation 
*Road 
* Water supply 
* Drainage 
* Sewage & waste 
* Power supply . 
* Park & admin. building 

~ 



Fertilizer olant activities: 

Other infrastructure or industry 
Projects to be controJlt.'d by OESB: 
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to be broken down in 
corresponding "summary" activitie:-­
as relevant to each project. 

- As soon as the activities and disbursements have been planned, the data 

should be entered in the Project database. 

Whereas the name and number of activities may differ from project to 

proJect, it is stressed that the database structure, calculations, and 

output handling should be exactly the same for all types of projects. 

Otherwise it may not be possible to summarize reports at levels alx>ve 

individual project. 

Up:fate data: 

Data on actual perfor,ance shall be extracted from monthly proqress 

reports from implementing agents and/or site supervisors. 

- Considerinq the relatively limited amount of uJJC]ate data required, 

estimated at few hundred characters per project oer month, the input 

data registration to update the database will be very limited, 

expectedly 15-20 minutes only per project. 

Following this it is the considered opinion that any automatic 

datatransfer sav from implementing agencies will not justify the 

technical efforts and resulting inflexibility in OESB's own system. 

Instead the updating of the database may be unduly delayed especially 

as ad hoc/intermeadiate updating will be impractical. 

System output: 

After the monthly upjate, project status reports should be requested 

by individual project 

by implementing agency 

by development area 

by total ESB proqramme 

At any time said statusreports can be requested as display or print. 

However, in the period between two updates, the reports will of course 

always be based on 1ast progress/payment reporting. 



- Reoorts at level "Individual projects" will contain both time nnd 

cost data. 

In case of statusreports at level "Implementing agents" and afore-

mentioned other hioher levels the cost can be loqically summarized 

directly. 

Systemwise it is also possitle to "link" all projects time-wise. 

This requires that each activity is very clearly defined as regards 

it's de)'.)E'ndancy of other (foreqoing) activities. 

In view of 
- that the i111T1ediate and day-to-day timeplanning and adjustments 

are done oy the implementinq agent in cooperation with the 

site-supervisors 

the greatly increased complexity at OESB in keeping the database 

properly updated 

that the complete timestatus is easily ascertained via the 

individual projects status rep:>rts (which individual projects of 

course are aud must be constantly updated with required timechanges 

caused by other proiects on which it is dependent) 

it is the opinion that automatic time-summaries above level "individual 

project" is not included. 

FILE DATA ! DATABASE CONTENTS: 

Project identification (key) 

name 

Implementing aoency name 

Development area 

Within each project max. 25 individual activities 

are assumed. 

Per activity the following data should be registered: 

Activity reference number 
II 

Planned: 

Time: 

name (text) 

Duration time (full months) 

Earliest start (month/year) 

Est. max • number 
of characters 

25 x 

I I II 

10 

25 

15 

5 

2 

15 

6 

6 



Est max dF. 
*) Payments: per payment: Payment date (month/year) 

Source (local/foreiqn) 

Amount (i:tlt) 
25x25x { : 

10 

Actual: 

25 .[: 
- Time: Actual starting time (month/year) 

II completion time II 

Payments:*~r payment: Payment date (month/year) 

Source (local/foreign) 

L 

r : 
Sub-source: Equity,loan,sales etc. 

Amount (tht) 

25x25x 

1~ 
*) note: Assumed max 25 planned and 25 actual payments 

per activity. 

FILE SIZING (Estimate): 

Based on estimated number of characters for each data-element (as 

indicated atove), each project will require max. 22.000 characters. 

With estimated 25 projects the tctal disk space requirem~nt is 550.000 char. 

It is noted that the number of sub-activities to be controlled 

by OESB (assumed max 25 per project) can be increased to any 

hiqher number if OESB finds it necessary to control a project 

in greater detail. 

Considering the amount of available disk space, the disk 

capacity will never become a limiting factor. 

I II 
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MICRO VAX II H.~RDW.;RE DETAILS 

CPU 

Expansion 

Floatinq point 

Disk controller 
RQDX3 

KDA50 

Fixed disk 

RD53 
Maximum 

RD52 

BA23(1) 

2 MB 

upto 9 MB 

yes 

yes 

31 MB 
(maximum) 

BA23(2) 

2 MB * 
upto 9MB 

yes * 

yes * 

71 MB * 
4 x 71MB 

BA123 

3 MB 

upto 9MB 

yes 

yes 

71 MB 
3x71MB 

COMPACT 

2 MB 

upto 9,B 

yes 

yes 

71 MB 
2 x 71 MB 

c;artridge tape 

TK50 

95 MB (opt) 95 MB * 95 MB 95 MB (opt.) 

Dual diskette 

RX50, 5 ~II 

Magnetic tape 

TSV05 

Terminal 

connections (lines) 

Standard 

Maximum 

Convnunication 
control 

DHVll 

DZQll 

Ethernet local 
net connection 

Pricf' USS 
CIF Banqkok 

cxcl.terminals 

optional 

4 

12 

yes 

optional 

22.915 

' 
* uni ts includ(-'Cl in pricf' 

optionala) 400 KB 400 KB (opt) 

40 MB 

4 * 8 8 

12 21 32 

yes 

yes * yes 

optional optional yes 

25.651 35.311 45.075 

note a) diskettes on existing PDPll/23 can tX! 

attached to RA/.3 
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TAELE OF COiITF.<,TS OF l·:ICR8\'1\Xll .l\t\.1D PDP-11 PR<XJRAM LIBRARY 

VAX: VMS 
Accounting and Finance 

Amcor's Financial Packages .................... 200 
BUSINESS INFORMATION SYSTEM ........ 200 
CDIS General Ledger ................................ 200 
CFMS Compuler·based F1nanc1al 
Man~gement System ............................ 200 

COUNT Integrated F1nanc1al System ...... 201 
DIGICALC ................................................... 201 
FINAR (Financial Analysis and 

Reporting System) ................................ 202 
FORESIGHT ............................................... 202 
G/L PLUS - General Ledger 

Information Sys I em ............................... 202 
MANAGEMENT INFORMATION 

SYSTEM tor Professional ~rvice Firms .... 
............................................................... 203 

MAPS/08 ................................................... 203 
MAPS/GL ................................................... 204 
MAPS/MICROUNK .................................... 204 
M.JA (Multi Journal Accounting) ............... 204 
MODEL ....................................................... 205 
NYPLAN ..................................................... 205 
Project Cost and Accounhng 

Software (PCAS) .................................... 205 
SATURN·CALC ......................................... 206 
SUPERCOMP 20 ...................................... 206 
TOLAS™ .................................................... 206 
VICS ........................................................... 206 

Aeromagnetics 
AGP (Airborne Geophysical Dala 

Base .Package) ........................................ 36 

I II I 

CAD/CAM 
ANVIL-4000 (20, 30. NC).......................... 2 
ARCHITECTURAL INTERACTIVE 

DESIGN SYSTEM (20. 30)..................... ~ 
BASEVIEW',.. (30) ....................................... ::; 
BDS/GDS (ARCH, 20. JD) ...................... .. 
BOXER (JD. SOLIDS) ............................... . 
CA020(2D) ............................................... . 
CADBIRD II (20) .................................... .. 
CADRAS (Solids) ...................................... . 
GAE/CAD/CAM (20, 30, SOLIDS. NC). 
CAM DES - 2112 CAD System (2D) ........ . 
CAM-X (20. 30. SOLIDS. NC) .................... 5 
CatSotr'"" (30. SOLIDS) ............................... 5 
DESIGN GRAPHIX® (20. 3D) ............. .... E 
DIGIPLAN (ARCH. 2D)............................. 6 
DOGS (Design Onented Graphics 

System) (2D) ........................................... 6 
DUCT (20. 30 NC) ..................................... . 7 
ECAD2 (20) .............................................. 7 
EUCLID (2D, 3D. SOLIDS. NC) ................... 7 
Geometric l\Aodehng Software -

GMS™ (2D. 3D. Solids).......................... 8 
GIPSYS (ARCH. 20) ..................................... 9 
GMOS - Geometric Modelling ol 

Solids (SOLIDS)........................................ 9 
ICM GMS™ (JD. SOLIDS) ........................... 9 
MEDUSA® (2D. Sohds) ............................. 10 
NEXUSfNASCAD (ARCH. 20. 3D) ........... 10 
OIR Mu1t1Class/MulliT reeve™ 

{2D, JD. DESIGN RETRIEVAL) ............... 10 
PAOL·1.0/n SYSTEM (Part and 

Assembly Descnplion Language) .......... 10 
PADL-2 (SOLIDS) ....................................... 11 
PALETTE™ (2D. JD) .................................. 11 
PLOT 10 TekniCAD (2D) ........................... 11 
REPLICORE (2D. JD) ................................ 12 
ROMULUS (JD. SOLIDS) ........................... 12 
SDRC GEOMOD (20, JD. SOLIDS, 

NC) ........................................................... 12 
SYSTRID (30. NC) ...................................... 12 
TWODEE (ARCH. 20) ................................ 13 
UNIGRAPHICS (20, 30. SOLIDS. NC) ....... 1 J 

Capacity Planning and Management 
Capacity Management System ................ 260 

Communications/Networlrs 
BURCOM ................................................... 322 
Cross Word ................................................ J22 
ON-11 VAX/VMS DEVICE DRIVER ....... J22 
DUALEM .................................................... 322 
HASP+ VAX/VMS .................................... 323 
\11crographics Management System 

(MMS) ..................................................... J24 
MSlNET™ .................................................. 324 
NCNET ...................................................... 324 
THE BRIDGE SYSTEM ............................. J25 
TY CHO/HASP ............................................ J25 
UllraL1nk .................................................... 325 
X.DOT - X.25 NETWORKING 

SOFTWARE ............................................ 326 
XT (IBM Magnetic Tape Emulator) ........... J26 

Contouring and Subsurface Modeling 
B·MAP™ ....................................................... 36 
BLUEPACK-30 ............................................ 36 
Contouring ................................................... 36 
CPS·1/G™ .................................................... 37 
CPS· 1® (Contour Plotting System) ........... 37 
O·PICT /CONTOUR .................................... 37 
0-PICT/MESH .............................................. 38 
GPG/GPC (General Purpose 

Gnddmg and Contouring System) ....... 38 
ISM"' (Interactive Surface Modehng) ....... 38 
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RESIN"' ........................................................ 38 
SGL ™ (Sur1ace Gricld1ng Library) .............. 39 
SLP"' (Seismic Line Processor) ................. 39 
SURFACE U .... ., ........................................... 39 
SYMAP ......................................................... 39 
TERRAPLOT ............................................... 40 
TIN ................................................................ 40 
UNIMAP ....................................................... 40 
Z·CAP"' ....................................................... 40 
Z·EDIT'"' ............. · .......... , .............................. 41 
Z-MAP'"' ...... .' ................................................ 41 

Data Base Management 
AMBASE ..................................................... 'l01 
BASIS ......................................................... 'l01 
CAIRS (Computer Assisted 

lnlounahon Retrieval System) .............. 208 
CORTEX APPLICATION FACTORY ......... 208 
CUPID ......................................................... 208 
OM .............................................................. 209 
ORS ............................................................ 209 
HABITAT .................................................... 209 
IMPRS (lntormation Management 

Processing Reporting System) ............. 209 
INF0 ........................................................... 210 
lnFoCen"' .................................................. 210 
INGRES RELATIONAL DATA BASE 

MANAGEMENT SYSTEM ............... : ...... 210 
INT AC (Interactive Data Base 

Management) ......................................... 211 
MAGNUM ................................................... 211 
MOMS (Mulliple Data Base 

Management System) ........................... 211 
MMS (M1crograpll1cs Management 

System) .......... ! ....................................... 211 
ORACLE RELATIONAL DATA BASE 

MANAGEMENT SYSTEM ...................... 212 
POWERHOUSE ......................................... 212 
OSIMS 1 (Multi-User JMulti-File 

Information Management System) ....... 212 
RAPPORT (Retatioiial Data Base 

Management System) ........................... 212 
ROM (Responsive Data Manager) ........... 213 
RTFILE® ..................................................... 213 
SA TURN-BASE .......................................... 213 
SEED KERNEL DATA 

MANIPULA TIOf'J AND DAT A 
0£SCRIPTION LANGUAGES ................ 213 

TOTAL DATA BASE MANAGEMENT 
SYSTEM.:. ............................................... 214 

TRACKER. ............ : ..................................... 214 
Design Simulation and Test Generation 

ABEL'"' ......................................................... 76 
'BIMOS ... · ....................................................... 76 
CADAT ......................................................... 76 
Ch1psm1th ..................................................... n 
DIANA ........................................................... n 
OIGSIM ......................................................... n 
ELAN·AC ...................................................... 78 
ELAN·LIB (Liblary of Semiconductor 

Device Data) ............................................ 78 
ELAN·MOD ................................................... 78 
ELAN-REL .................................................. 78 
ELAN·TR. ...................................................... 79 
Exert ...... : ...................................................... 79 
GEMINl ......................................................... 80 
HELIX ........................................................ 80 
HILO 2 (Logic Simulation and Test 

Generation) .............................................. 80 
HITAP ...................................................... 81 
HSPICE .................. ~ ......... 81 
l·G SPICE (Version IV) .............................. 81 
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I/CAP (Interactive Electronic Circuit 
Analysis Program) ................................... 81 

I/LOGIC (lnlerachve Logic Simulation 
Program) ................................................... 82 

LOGCAP ...................................................... 82 
LOGOS m ..................................................... 82 
MOSAID 1000 .............................................. 82 
MOSFIT ........................................................ 83 
PRECISE ..................................................... 83 
SCALD Compiler · VAX/VMS.................... 83 
SCALD Logic S.mulalor • VA.X{VMS .......... 83 
SCALD lirmng Verifier • VAX/VMS ............ 84 
SEDAN-2 : ..................................................... 84 
SILOS ........................................................... 84 
SP1CE2, VERSION G 6 ................................ 84 
SUPER'SCEPTRE ...................................... 85 
SUPRA ......................................................... 85 
S~M-3 ................................................... 86 
SWAP ........................................................... 86 
TEGAS-5"' ................................................... 86 
TEXSIM/B™ ................................................. 87 
The SIMON SIMULA TOR ............................ 87 
USPICE ......................................................... 87 
ZyPSIN 1 ....................................................... 88 

Display Devices 
CHROMATICS. Inc. CM 1024 .................. 148 
Chromatics, Inc.: CX 1280 ........................ 148 
CHROMATICS, Inc.: ex 1536 .................. 148 
Evans & Sulherland Computer Corp.: 

PS 3'l0 .................................................... 151 
Evans & Sutherland Computer Corp.: 

PS 330 .................................................... 151 
Evans & Sutherland Computer Corp.: 

PS 340 .................................................... 151 
International Imaging Systems. Inc.: · 

Model 6700 Image Processor ............... 151 
International Imaging Systems, Inc.: 

Model 75 Image Processor ................... 152 
Lexidata Corporation: IMAGEVIEW™ ..... 153 
Lexidata Corporation: LEX 90'"' ............. 153 
Lexidata Corporat1011: SOUDVIEW™ ...... 153 
Megalek Corp.: WHIZZARD@ 1645 

Design Terminal.. ................................... 155 
Megalek Corp.: WHIZZARD@ 1650 

Design Terminal ..................................... 155 
Megatek Corp.: WHIZZARD@ 3300 ......... 155 
Megalek Corp.: WHIZZARD@ 7210 ......... 155 
Megatek Corp.: WHIZZARD~ 7250 ......... 155 
Megatek Corp.: WHIZZARD@ 7255 ......... 156 
Metheus Corporation: n 300 .................... 156 
Metheus Corporation: n 400 Display 

Controller ................................................ 156 
Metheus Corporation: D 440 .................... 156 
Metheus CorporallOl'I: n 500 Display 

Controller ................................................ 156 
Metheus Corporation: n 530 .................... 156 
Selenar Corp.: SG4BO (Retrofit 

Graphics Board for VT100 Series 
Terminals) ............................................... 157 

Tektronix. Inc.: 4105 Computer 
Display Terminal ........ : ........................... 157 

Tektronix, Inc.: 4106 Computer 
Display Terminal .................................... 157 

Tektronix, Inc.: 4107 Computer 
Display Terminal .................................... 157 

Tektronix, Inc.: 4109 Computer 
Display T erm1nal .................................... 158 

Engineering Component Libraries 
DIAL - VAX/VMS (Design Interface 

and Access Library)............................. 128 
Integrated Circuit Part Number Index 

(ICPNI) ................................................ 128 
Mli..·DOC/MINl-INDEX ............................... 128 

' 

TECH·DOC"'/MINl-INOEX'"' ....... .'_ !.-.... :, . 

Equipment Maintenance Managemen: 
ABC/MM Maintenance Management 

System ............................................... . 
CHAMPS ........... , ................................... . 
IMMS ...................................................... . 
Maintenance Control System (MCS) .. . 
Maintenance Management Program 

(MMP) ..................... : .......................... . 

Facilities Design 
' ORY GAS t.40DEL. .............................. . 

GTRAN Transient Analysis of Gas 
Piping Systems .................................. . 

HCOMP"' ............................................... . 
INTERACT ............................................ . 
llATRAN'"' ................................................. . 
RTPllA ........................................................ . 
TCON ....................................................... . 
TGNET ....................................................... <:_ 

Facility Planning 
Facihty System Coordinatot™................ 13': 
FAMES (Facihty Management System) ... 13: 
PEAC® ....................................................... 13:., 
PLAN .......................................................... 13t 

General Civil 
CIVIL ENGINEERING LIBRARY ............... 1C 
COGO (Coordinate Geometry System) ..... 16 
COGO (Coordinate Geometry System) .... 16 
EDDIS ........................................................... 17 
ENVPLAN ..................................................... 17 
GENESYS (General Engineenng 

System) ................................................... 18 
LAND ........................... : ............................... le 
McAuto COG() (Coordinate Geometry) ... 18 
McAuto ROADS (Roadway Analysis 

and Design Sys;em) .............................. 18 
MOSS ........................................................... 18 
SEDIMOT 11 ................................................... 19 
TISCOGO (Coordinate Geometry 

with Graphics) ........................................ 19 
General Electronics 

217 PRF"'ICT (MIL·Hdbk-217 
Predll Jn Program) ................................ 88 

IDSP - Interactive Digital Signal 
Processor ................................................. 88 

PREDICTOR ................................................. 88 
General Manufacturing Resource 
Planning - MRP II 

CMP CONTROL "':Manufacturing ............ 200 
Effective Management Systems 

(EMS) Manufaclunng1u1slribulion ........ 200 
IMCS (Interactive Manufacturing 

Control System) ..................................... 261 ' 
INTEGRATED MANUFACTURING & 

FINANCIAL SYSTEM ............................. ~1 
INTERACTIVE INVENTORY 

MANAGEMENT SYSTEM ...................... 261 
Inventory Control ....................................... 261 
Keane's Factory Information and 

Financial Accounting Systems ............. 262 ' 
MANMAN® Information System .............. 262 
MAXCIM"' .................................................. 262 
MCBA®'s MAP II Applications .......... : ...... 26.3 
PIOS ......................................................... 263 
PRODST AR·MRP ....................................... 264 
SOURCE/MFG .......................................... 264 

· Systems for the Manufactunng __ , 
Company ................................................ 2f . 

TEC Manufacturing Systems .................. 265 
White Hal Job Shop Management 

System ................................................ 265 
While Hal MAP II................................... 266 
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>.erox Business Management System .... 266 

Ge:ieral Me::hanical 
. .:..XIAL FLO\\. COMPRESSOR 

DESIGN SYSTEM ............................. 270 
S..INT ............... 270 
C:JMIG ............ 270 

DSCOS · A Dtg1tal Computer 
Prooram f::ir the Dynamic Interaction 
S1m:i1atton of Controls and Structure ..... . 

........ ····· . 270 
HYENA (Hyorodynam1c Engineering 

Analysis) ... 271 
1.1:J:. .. DFLOW~ .... . .. . . ................. 271 
11.3002 - Program to Dem1e and 

So!ve Equat10ns of Motion tor Coupled 
N-Body Systems .. ... . .................... 271 

io.r:!EC TAXIG (A1ual Flow Turbine 
Design System) ......................... 271 

POL YCOOL . . ............... 272 
PSEDM (M"lh-slage Centrifugal 

Compressor Performance Prediction 
Program) .. . ......................................... 272 

R.'TDAP (Radial Inflow T urblne 
Design and Analysis Program) .......... 272 

ROTOR (Rotor/Bea11ng Vibration 
Analysis) ................................................ 273 

s.JRC MODAL·PLUS .............................. 273 
s.JRC SYST AN .... .. ............ ...... 273 
ST AAF (Stabihly Analysis of Arbitrary 

Forms) ............................................. 273 
STEM. . ......................................... 274 
VAMP (Vibration Analysis and 

Measurement Processor) ..................... 274 
VlPACK (V1brahon of Blflde Packets) ...... 275 

Geotechnical 
EARTH system of programs ...................... 19 
Mc.Auto SLOPE (Slope Stability 

Analysis System) ..................................... 20 
ROCK STARS · Rock Stability 

Analysis and Resea-ch System ............. 20 
TAGA Geot:shmcal Products .................... 20 
VANGOCAD ........................................... 21 

Graphics Sottware 
4Jt0C01 PLOT 10 INTERACTIVE 

GRAPHICS LIBRARY ............................ 159 
AEDGKS ..................... ,............ .............. HiO 
ANALECT DSS GRAPHICS ................... 160 
":.JTOGANT (Automahc Gar.It Bar 

Chart Program) ..... ........ . . .............. 160 
AUTONET II AND 111 .................................. 161 
AXIA Graphics Package ........................... 161 
S:ZPAK..... .. . ................................. 161 
B:...OX Graphics Builder ............................ 161 
0.LCOMP EXTENDED HOST 

COMPUTER BASIC SOFTWARE .......... 161 
CALCOMP HOST COMPUTER 

BASIC: SOFTWARE (On·L1ne/Off.l1ne) .... 
······················ .................. 162 

CALCOMP SPECIAL SYMBOL SETS .... 162 
CC51-PLOT® ....................................... 163 
CGS (Color Graphics System) ................ 163 
CONTOUR ...... ..... ........ 163 
CORTEX Execuhve Data Display 

System (CORTEX EDDS) .... 
O-P1CT/B .. 
0-PICT/GKS 
0-P1CT /GRAPHKIT . . . 
0-P1CT /LAYOUT.. . .. 
[}PICT/META ... 
r. ;J1CT {VGL . . . . . . . . . ..... 
OATAGRAPH 

.163 
164 

. 164 
165 
165 

.. 165 
165 
164 

01-3000 .................. . ........................... 164 
DISSPLA"' (Otsplay Integrated 

Sottware System and Plotting Language) 
................................................................... 164 

E Z Chart ................................................. 166 
ENDECODE .......... ............. . . .. 166 
EZPERT-PROJECT MANAGEMENT 

GRAPHICS SYSTEM. ............ .... 166 
FASTORAW/3"' .......... . . 166 
FLAIR............................. ..... ... .. 167 
FORTRAN Support Package ................... 167 
FSP 1 (FORTRAN Support Package) ..... 167 
GAM ................................................... 168 
GDL.;...................... ....... . ............... 168 
GINO-F .................................................. 168 
GK-2000 ................................................ 168 
GKS/GRAL ................................................. 169 
GRAFMAKER ............................................. 169 
Graphics-11 ............................................... 169 
HCGS ....................................................... 170 
IB GRAPH........................... ..................... 170 
IGOR ........................................................ 171 
LCiGAN ....................................................... 171 
MAPS/GRAPH .......................................... 171 
MAX PLOT .... ... ........... ......... ............... . . .. .. 172 
MAXVUE .................................................. 172 
MAXWARE CRT SUBROUTINES ............ 172 
Metafile ................................................... 172 
M1rntab"' Graphics Op hon ....................... 173 
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System/system area, 
ref. chapter 7.2 

Name of software 
program/a~plication 

tool. 
(the software can b2 alternati 
or mutually suople!nentary 
dependinq on final 
soecificationsl 

DECalc (spreadshe€t) 

DECgraph (graphics) 
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* VAX Systems and Options Catalog, July-Dec; 85.; ':hapt~r , . 2x-9. 3x 
* Digital WAX 'software source l:ook Jan 85 ' 1 
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