SECTION 2 CURRENT USE AND THE TREND OF COMPUTERS
2.1 Use of Cbmputer Hardware and Software
(13 Use of Computers

The use of computers is roughly classified into three areas: routine
business applications mainly for data processing, technical calculations
mainly by simulation, and database management and its provision. Software and

an operating organization are indispensable for the use of computers.

1) Routine business applications -

The routine business applications mainly'for data processing include
corporate systems such-as those for accounting & finance, personnel
administration, payment of salaries and.planning, and support systems such
-as those for banking, insurance,:production\control. purchasing:& order
entry. In data processing for these operations, input &'oﬁthut processes and
data accupulation play a more important role than the overall load on the
CPU.  Although various support systems involving design and production are
often classified as technical caleulations, they should belong to. the

routine applications mentioned here.

2) Technical calculations
These are mainly used for pbssible simulation where a large volume of
computations is repeated using combination of theoretical formulas of
various phenomena in such analyses as stress, destructive testing, weather
forecasting and environmental analysis. Generally, in technical

calculations, the CPU load is heévy.

3) Databage service _
This service supplies users with information and data they require from
a computer's file storage of various information and data. ‘The database

service requires a large external storage capacity.

4) Software and others o
For controlling computers, application software, basic software such as
0S (operating system) which controls computer hardware and conmunjcations,
enviroments, and an efficient staff organization for operating the entire

system are indispensable.
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(2) Summary of the Domestic Use of Computers

The use of computers in the Republic of Indonesia is steadily spreading in
governmental organizatidns. universities, large and small firms, The use of
personal computeré is'becoming popular among them

The recent economic recession in the Republic of Indonesia has not
drastically reduced the demand for computers. This may be due to a
reéognitiOn of the productivity improvemeht.contributed by computers used in
governmental organizatibns and firms. HNowever, the Indonesian rupiah was
devaluated against the U.S. dollar by 45 % in 1986, and this. resulted in large
price increase for computers, for which the Reﬁublic of Indonesia depends upon
imports. This increased price is suppressing the increase in the demand.

ThEre'iS_nofdraStig'difference between the Republic of Indonesia and the
developed countries in the use of computers for data processing and routine
application. However, there are some differences between the Republic of
Indonesia and leading countries in the on-line operation of data processing
and strategic information systems.

The database is not being broadly used, although some overseas databases
are being used in'ceftain sectors. In the domestic market, there are no
private suppliers of data, and only some of the governmental organizations are
handling-technological literature information and statistical data.

in the use of computers for scientific and technical applications, simple
calculations, for desigﬁing and planning for individual production processes
are usunally berforméd, and they are fragmentary. These should be classified
as routine operations. There are extremely few cases df computer applications
for preliminary examination or basic research and study by simulation, which
is thé main stream in'scientific and technical applications. However, a
potential demand_exists fbr scientific and technical applications in design-

related operations in various fields, and future developmeﬁt is expected

(3 - Current Situation and Future Computer Use at Laboratories in the PUSPIPTEK-
Sarpong Complex

1) Use of computers in each laboratory

Tables M~7 and lll-8 show the use of computers in each laboratory for

administration, scientific and technical applications.
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Table -7 Instailation and Application of Computers in the Laboratories

Application of .Computers Numberx of
Name of S Computers Programmers
Laboratory e ooy Installed
[No. of | General business| Scientific and | [incl. personal Systen/applica-
personnels)| Processing technical computers ] tion
calculations (Note 1) “[Average years
- of experience ]
KIM « Personnel -| +Gathering of | VAX 750 ¥MS 1 /4
(435) administration { observed PIP 11 [4]
+ Inventory “data and - | (Note 2)
~control - processing IBM PC .
»Financial systems Multiple)
contiol
*Materials and
resource
planning
‘LAGG «Gathering of | HP1000/AG0 3 ./710
(60} - ohserved: HP1000G/A90 X 3 {3]
data and
processing
systems
LET Qlivetti PC -
(220)
LKT «General admin- } -Numerical. PC (Multiple) 2 /4
(280) istration - analysis (5]
: + Report prepa- « SPSS/PC '
ration (with « AutoCad IO
dBASE TH) - - |
LSDE | +General admin- |+Data analysis | IBM PC/XT x6 | 2 /2
Qo7 “istiration | +Data trans- -IBM PC/AT x 4 - {3]
+Data. prepa- - mission o :
ration _
LUK |- Inventory +Data verifi- | HP100Q F/45 2 /5
(144 control cation of POP11/23x 3 {4]
+Other small CN235 GA-16/400 -
business {Airplane) (Note 3).
calculations «20 other HP ser200 x2
o programns PC/XT (Multiple)
RSG-LP |+ Salary calcu- nuclear codes | VAX 8550 5 712
(4 branch { lation = = . are under con{ micro VAX I - N 1
lahorato~ |+ Personnel version "VAX Station
ries) administration GPX %2
» Inventory
conirol
* Permission and
administration
of radioactive
materials
Note 1: Includes IBM compatibles

‘Note 2:
Note 3:
Source:

This syster is not in operation
Hardware manufactured by General Automation
According to the field survey
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Table ill-8 Apblication of Computers in the Lahoratories

KN Previously they planned to instail a general-purpose computer, but
this was not realized. ‘They strongly request the installation of com-
puters to improve the environment of research activities.

LAGG If they can use large, high-speed computers for technical calculations,
their operation will not only be restricted to ¢urrent data processing

| based upon test measurements, bui they can also handle database manage-
ment by simulations using softwares for fluid dynamics and structural
analysis.

LET Currently, they are busy shifting the center of their research and
development activities from Bandung to PUSPIPTEK-Serpong step by step,
and at the moment they have no time to develop computer applications.

LKT Instead of pufchasing an expensive measuring system, they would like
to learn how to build data gathering systems by themselves by using
personal computers, purchasing only the related measuring device (data
generating part) for-intégration with the data gathering systems in

order to realize a low-cost measurement system.

LSDE | They are operating personal computers relatively efficiently, but
they express that the processing capacity of their perscnal computers,
data storage and retrieval functions are linited. Computer education

i5 conducted within the laboratory.

LUK Their stress measuring system for airplanes is very similar to that of

the wind tunnel of LAGG. In addition to the measuring systems, scien-

tific and technical caluculations are performed in many fields. A mini-
computer is also installed in place of a mainframe, and smoolhly

utilized both in business.and scientific and technical calculations.

RSG-LP | The VAX 8550 .is instalied in this laboratory. The following applications
were noted: O 1t is used for some of the business processing such as
salary calculation; @ The OA environment will be enlarged by installing

LAY among the branch laboratories; & 25 nuclear codes are being converted
for scientific and technical calculations, but are not in operation yet;

@ With many terminals connected to the VAX 8550 using their own made text
for training numerical analysis; they are making an effort to upgrade the

qualiiy of the nuclear energy-related programmers and other staff.

Source:. According to the field survey:
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2) Purpose of usage .
After analyzing the purpose of computer atilization in each. laboratory,
they can be classified into the following. four differenti purposes. Each
purpose relates the scale and functions of existing computers and their

researchers,

(D LA (Iaborat01y automatlon) where computers are used for gatherlng and
managing real-time data from exper1mental test equipment, -

@ Data collected from the computers are processed on a non-real-time basis
for accumulation in a database, calculations or graphic transformations
are performed accordingly . ' -

@ 0A (office automation) functions covering simple calculat1ons for
research and reportlng, word processing, document filing, and small-
scaled database applications. ' '

(@ Data processing and 0A functions, like sub-systems being ut111zed by
private f1rms for personnel administration and payment, management of
research facilities, documentation and management of library
information, etc. _ _ _

Furthermore, the foregoing purposes W~@ can be classified into the

following two groups:

a. Group 1: The information processing system-charadterized aé meaSu;ing

systems in @ and @. The purpose is 1iﬁiteﬁ'to'gtasbing the
_actual measured data, and a computer will not be used for
further detection and forecasting.  Therefore, further steps in
technolog1cal development are. difficult. '

b. Group 2: The information pr0c9531ng systen of ® and @ for both data
processing. and scxeﬂt1f1c and techn1cai calculatxons as the
functions of a maxnframe and 0A; most- cases are to collect
fragmentary pieces of business. Standardlzat1on and integration

of research supporting systems are not always real1zed

Moreover, in business administration, “personnel administration
and salary calculation, the adwinistration of facilities and
equipment are all separate and individual, which are far from

consistent corporate systems

Tn the current situation, computers are not being properly used as'a tool
for supporting research activities. The factors which are deterring the
promotion of the effective use of computers will be summarized as the

following Tive items:
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@ They do not have a sufficient number of researchers and administrative
personnel who can aggressively apply computers to research activities,
suphbrting activities and reseafch management

@ . It is difficult to find trainers capable of giving computer education to
researchers, and potential users do not have an opportunity to receive
compitter training. '

@ Except for a few cases, the laboratories do not have computer facilities
with excess capacity available for computer education.

(:)_Generally, scientific and technical calculations are batch-processed;
however, the lack of on-line capacity through communication lines makes it
necessary to go to the computer site. Due to this, some want their own
computers-at hand. _

® There is no official exchange of information and coordination among the

laboratories for solving these problems.

There is a big difference between the use of computers at each laboratory
and that in private firms, as will be explained later, in the area of
research activities, support activities and research management but

excepting highly advanced measuring systeas.

3} Analysis of needs _
 Table iil-9 shows the hardware and software which were disclosed in the
plans and requests of each laboratory for computers that they want to install
or prepare .in future. According to the table, the following two poinis can be

listed as important factors common to every lahoratory.

(D Modeling experiments with computers_

- There is a limitation to the data that can be collected from the
conventional type of experiments with real objects. To further develop
research, thére is the need for probiem-solving by computer simulation.
This is supposed to be the basic task of scientific and technical
calculations.

(@ Approach to computer-aided design and manufacture
Each laboratory has an obligation to return the results of their research
and development activities to the industry, and CAD/CAM is a suitable
means for effective technology iransfer.
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Table Ii-9 Hardware and Software Plans for Each Laboratory

Laboratory | Software under Plan/Request Hardware under Plan/Request
KN +CAD/CAM “[“Tntegration & Haintenance
«Al expert system system through the telephone
* Industrial process simulator | network
+Software development system - |+ VAX 6250 system -
*CASE. (Computer-aided software|+PC/AT - 90 units -
engineering) - - |+ APOLLO workstation - 3-Units
- INIX D
LAGG + Aero-acoustic related field [+ If they can use powerful
«Drafting software (CAD) computers; -they would like to
' ' utilize them for applications
such as_in fluid dynamics,
LFT + (None) - + (None)
LKT + Analysis of process controls C
: -Détabase management sysiem
« CAD/CAE
» IMSL (general-purpose mathema-
tical routine}
«MEDUSA (PRIME 3D CAD)
LSDE » Analysis by mathematical modeling
' - Numerical analysis— :
*Simulation: :}-Design simulation of an energy conversion
+ Computer ‘graphics - system
LUK - Computer—aided testing (CAT) -Ihterconnection to domestic
+Modeling "~ | communication lines.
» CAD/CADD/CAE |
«Project ‘control
RSG-LP - »Database management -

= Safety analysis of nuclear -
reactors

*Nuclear reactor

« CAD/CAM

Source: According to the field survey
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(4) Gensrail Use of Computsrs - Prasent and Future

1) ‘Use for data processing

. The use of computers for data proceSsing is not the subject . of this study:
however, . we will briefly mention the software development, hardware vendors,
backgrouhd and environment for the use of communication lines, in relation to

the establishment and operation of the Center

@ Mainframe
" As shown in Table W-10, IBM is in the leading position in the market
share of méinframés and minicomputers in the Republic of Indonesia.

This has something to do with the fact that the users of mainframes are
either foreign pfincipals or firmsg having some relationship with overseas
companies. It is highly possible that machines made by specilied
manufacturers -are chosen to operate the software developed overseas for
specified businesses.” In this respect, there is little qualitative difference
between this country and deireloped countries in the applications of computers,

A difference seems to exist in the software development.

Table W-10 Installation of. Computers

Number of.
Manufacturer. [ - > 5 10 - 15 20 25 30

Units 1

TBM
DEC (Note 1)

- BP (Note 2)
Sperry (Note 3)
DG _

(Data General)|
NEC
NAS (Note 4)
Others (Note 5) 3% o

. Note 1: Digital Equipment Corp.
~ Note 2: Hewlett-Packard Corp.
Note 3: Sperry Land UNIVAC Blv1S10n currently UNISYS
Note 4: National Advanced Semiconductor Corp.
Note 5: ICL (U.K.) and Burroughs .
Sources: From the field. survey, and from a tabulation of the purchase of
_ computers over § 1 m11110n as shown in the Asian Computer Directory 1987.
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Tabies -11 and Hl-12 show examples of the use of computers for data
processing by firms and general users visited during the field survey. Inside
those firms (in-site level), operations are reasonably made on-line: however,
extensive on-line operation is rare, with the small mumber of commmication

- lines, except in special fields or types. of firms (banks, airline companies,

petroleum companies, efe.).

These firms withbut extensive on-line operation may not require much
- information processing capacity compared with the amount of data expected for
the current business, of they may limit the appllcatlons to be processed.
Therefore, relatively small machines are used for processing their information
and data. - In those cases, they design thelr systems to cut down expensive
computer coét and communication line cost by using messengers for transmlttlng
a large volune data instead of a communication line. - o

Almost-all of the firms that have on-line operation-uée dedicated lines
with higher'reliability.'and.none.of them use telephone lines. . The general
network configuration is-regional concentfafién (whereby data is first
concentrated on a regional basis and thereafter sent to the Center for final
consolidation). The cases of a central concentration system which requires a

large number of communication lines are very few.

@ Minicomputers/office computers _
This area shows the same trend as that for mainframes

@ Personal éempu{ers o

The number of personal COmputers.in the Repﬁbliprbf Indonesia is roughly
estimated to be around 20,000-“30.000'(a¢cordingft¢:fhé information from the
Ministry of Industry), although no formal stéfistiCs'are available. Most of
them are the IBM PC/XT and its compatibles. The Ministry is currently
promoting the policy of domestic assembly of personal computers, and 8 out of °
10 or more domestic companies are in this project, '

The general application of personal computefs;for data processing is
mbstly as OA equipment (word processing), and these maéhinesfa:e yet - to- become
widely used as small business machinmes. It will be easy to uﬁderstand the
developing stage of computer use from the fact that the currlculum of computer
school is mainly based upon the applzcat1on of personal computers

@ General trend of computer applications for data processing
In the area of computer applications for data processing, the major tasks
which the industry are facing is upgrading of the quality of communication
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Table I1-11

Covered by Field Survay- 1

Use of Computers at Institutions and Corporations

Rame of Institution

[Type of Operation ]

“Computer Application
(underlined:engineering exaople)

(+ communication lines used)

Computers Installed
{underlined: engineering

appﬁcatidn ).

Remarks

BAKOSURTANAL
[Coordinating Board”

for Surveying and
National Mapping)

rAero-survey *Remote sensing

“Happing

YAX 8350 ~ 2 units

sed exclusively for

routines

BAPPENAS
[Matiohat Land
Planning Bureau ]

=Statistical application

PC~96 units

Re-editing data in the
Bureau of Statistics
and each governmental

organization,

Bandung Institute

-School administration

[BM 3031, S5/36

Conputer science, of

Technology - Computer education {for students |DEC VAX Education center,
‘and coutside) [BM PC compatible - résearch and curciculua
. «Computer research 400 wnits
Bogor University of | - Computer education PC XT compatibles - In addition. remote
hgri&ultﬁre' - Research activity sﬁpport 59 units sensing based on the
+University administration Other PCs - 3 units BY PC
(Enrollment/staffing/facilities PERKIN ELYER 3220
administration) o .
BPPT ) ~Research activity support in {P300a/4Q LAY interconnection and
[Agency for the general SUN-3/2604 connection with PCs in
Assessment and. . SUN-3/1504 Progress
Application of bG/4V2000
Technology}
BPS -General statistics ACOS 500 SA Programmers - 40
[Central Bureau of ' ACOS 1518 Data Entry operators
Statistics] - 100
GRATLYEA - Hardware rentaL INEYAC Providing service to
{Information process-| *Software development IBM §/36 - 4 units insurance firms and 30

" ing, education

etc.] -

-Hardware sales

"+Education & training

PC (multiple)

others with INDOSAT &
PERUMTEL, staffing
servic ealso available

University of

» Intér-university network

YAX 11/750, 8250

UNInet center function

“Indonesia 7 £125 -1 DG HY/7800, 8000 under supervision of
-Electronic wail and 3 other ' Hinistry of Education
services + L75 -3 & Culture
INDOSAT Tourist guide ‘ 1BM 4381 "ORACLE" database soft-
{International « Inventory control * dedicated Line #are used.  Also saleg
Telecomnunications | -Personuel & salary X4 of software.
Company of Indonesial +Plaaning P X% 2

Souirce:- Acc_brdi_ngto -thé field survey
Note; Underline shows an engineering purpose,

% means a communication line,
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{continued)

Name of Institution

[Type of Operation }

Cozputer Application
(underlined:engineering exaople)
. (+ communication 1ines used)

Computers installed
(underlined: engineerin
application )

4 : Rematks

Ministry of Industry

-Beginal economy.
«Personnel adsinistration
-lnstitutional statistics

«Financial administration

ACOS 630719

AC0S 630 just installed:
Operation being arfanged

Stores 3,000 classes of

POLT . - Collection and provision of scien- | HP3000

[Ceutef for Scientific| tific and technolbgibal bibliggra- information and data
Documentatiﬁn and phical information with access to overseas
Ihferﬁation] . database

PERTAMINA «Qrder entyy 1BY 3030 2 computers are con~
{Nétional Petroleun +Simulation of petrbleum fefiﬁing figured duplex system

corporation ]

-Production contrel
¥ 9500 bps® 10 lineg

NAS 9150

P.T. BBL
[Machinery manufac-.

turing)

-General administration

IBN-PC coupatible -
17 units

Demand on new tech-
notogy for medeling and
evaluation technology

P.T. INT]
[Conmunication equip-

went sanufacturingl

«Production planning control
+Development of softvares loaded td

switching system
+Salary

+ Inventory control

STEMENS 7536
POPIL

ln addition. they have
8-~layer PCB CAD running
under PC/AT.

P.T. IPIN
fAirplane Manufac-

Auring)

-Airplan CAD/CAH |
»General administration
«Computer education and training

184 3000/400E(2YE)
1B 3081, 4341

FASTRAN, VSAERO and
DINAID alse being used.

P.T. KRAAKTAU STEEL

[Iron/steel works]

»Sales & inventory
-Finance & accounting
+5teel mill procéss control
«Parsonnel adsinistration
N Zdﬁﬂ 5ps x 2'1ines

184 4331

HAS 8023 recently
i installed
1B 5/36 - 2 units
STEMEHS

Future plan for real-time
uanagenent of producfion
control strengthening.
of neﬁmorking.capacitv

_and centralized monitor-

_ . ing systen
P.T. PAL -General institutional systens IBY 3083E Ideal installation
[Shipbuilding) +Shipbiri lding CAD/CAK vax 11/150 eavironment N
P.T. PLH -Billing 1BY 4381 Inforpation section is
{Mational electric _ « Inventory control HP1000 regionally spread;

poser |

General adpinistration

-Generation/transformation &

Atransmission/distribution

“wicre VAX 11

planning dept.
partially uses 4381. .

Seﬁuluh Nopember Ins-
titute of Technology

« Education

PC - 50 units
DG mini

Source: According to the field survey
Note; Underline shows an engineering purpose,
* means a commuaication line.
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Table 11-12 Computer lnstallation in Major Iastitutions

(not from field survey)

Type of Business .

Computer Installed
(Maker & Model)

Communication
Line Used(bps)

Application

Governuental organization A

Governmental organization B

Governmental erganization C

Regional adninistration

Airline company - .

1CL 2904/50
Sperry 80, YAX 11/750

18K 4341, 18Y 4331
IBM 3707135, IBH 370/145

LBN 3031, IBY 43412

T %2400

17x 2400, 9600

2 x 9600

Regional surveying and data processing
Management of waterways and ship-
building docks

General administration, planning control
General administrétien, science and
téchnology'

Roservation, (light manegenment,

maintenance and engineering

Bank A BN 4361 Banking operation
Bank B 184 4341 ] Banking operation
Bank C [BM 4331 - Banking operation
Bank D [BM 4381, 4361, 4331 3 %4800 Banking operation
Life insurance company 1BM 4331, 1DK 370/115 Insurance business
Mealth care orgenization | (BN 4331, 18K S/3 Billing, public employees,
’ ) : administration, complaint handling and
: salary processing
Petroleum company A 1By 4341 Administration, science and office
administration
Petrolevm company B IBY 43412, VAX11/780% 3] 2400 Engineering, exploration and producticn
control
Petroleun company C YAX .11/?80x2 . 2 ] Storage simulation
Petroleum company D IBK 4381, iBM S/35xz 2 % 9600 General administration
Mising company 1IP3000/33, UP3000/64 2400 Inventory control, maintenance, wells
. . dntabase and field panagement
Geological information SEl, 3287 Geological data processing
'E’echﬁology consultihg V..U‘(Il./'l'SU. HPSGO0, BP 1000 Structural design. process control,
' Spérry 1106, 18X S/36 technical calculations, network
’ analysis, database and information
) processing )
Consulting APPLEID =30, 1tPi000 Structural analysis, project control
' and CAD drafting
Information processing A Burroughs A/ET/B20/XE  [1200~19200 Banking business. hospital business,

' IR ' o -government and private sector
Information processing B VAX 11/780x 2 Storage simulation and digitizing
information processing C Sperry 1106, 1100/71 2 x 2400 Administration, science and technology

_ 2 xdial UP
Inforeation processing b IBY 3081KX4 2 %5600 Information processing service,
- International | customer assistance and internatichal
19600 data cormunication

Source: Asian Computer Directory 1987 (this fable includes sites with machines costing over US$L, 000, 000)
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lines and lifting regulatory restrictions. Once these problems are solved,
there may be no gap between this country and the 1ead1ng countries.

2) Development of software ,
The contlacted development of software for data processing by ma1nframes is
'not_olear. For general data proce351ng._users depend upon 1mported software or
self-developed software.. However, the dependence Upom\oyefeeas soffWare is not
clear. Already in Jakarta, there are as many-as 51 software houses, firms. as
can be seen 1n Table IH 13 which must be developlng software under contract;
however, there are no statistics on how much software is being developed for
mainframes. It Seems that the software developing industiry has not yel been
established in this country. o ‘ _ o o
As stated elsewhere, in the computer school curriculum, personal compoter
application is dominant, and schools are not yet offerihg courses on the
operation of terminals for general-purpose computers or system design for a

broad area of applleatlons

Table us -13 Software Firms and Consultlng Companses

Reglonal Locatlon of Firms : Breakdown in Number of Employees

Territory Number of Number of Employees Number of

_ ~ |Businesses {pereons']. | Businesses
Jakarta(including suburbs)| 51 ST 17
Bandung ' 3 11-20 23
Surabaya 2 - 21-30
Semarang _ 4 ' 31-50
Other regions 3 >51

Source: Asian Computer Directory 1987

3) Provision and use of information (databases)
@ Overseas database use _ _
For access to some overseas databases, ASEANnet can be used, in which the.
University of Indonesia participates as a representative of the Republic of
Indonesia, as well ‘as ARPAnet in North America. Howevef, due to limitations
of data communication in the country, those databases are notIWidely used in

universities or research institutes.

@ Use of demestic databases _
The application of databases on domestic computers is very limited, with -
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typical examples explained in 1.2 of Section 1, where cases of the use of
scientific bibliographical information in PDII and the Central Bureau of
Statistics were given

In database applications with machines smaller than minicomputers, the case
of BAPPENAS (the National Land Planning Bureau) can be pointed out. However,
small-scale database applications with in-house personal computers and
datahase software packages is starting, as well as the wider use of database
software packages distributed by INDOSAT (The International Telecommunications
Company of:Indonesia}. Furthermore, packaged software such as CD-ROM is being
experimented on UNInet. '

In developed countries, the users access to databases is usually done
thfough telephone lines, since the low volume of data and frequency of access
are not conStant. In the Republic of Indonesia, however, where the quality of
the telephone communication lines is not stable, on-line access to databases
is not in serviece. Databases on floppy disks are partially supplied, but the
mainstream of information and data provision is in the form of hard-copy

4) Scientific and technical applications

_The use of computers in the Republic of Indonesia for scientific and
technical applications is restricted to fragmentary design works, data
collection and analysis, planning control! and other spotty routine operations
of individual job sites. This is understandable from the fact that software
is purchased as part of a ready-made total system of hardware, or systems are
introduced with hardware specified by overseas software developers, and these
systems are being used just like black boxes. 7

However, there is-a potential demand for the application of computers to
more sophisticated computer-aided design, and for technical calculations to

verify design. In our field interviews, we found the following cases:

a. One architectural design firm used several IBM PC/XVs for caleculating the
strength and vibration response against earthquakes of a building with two-
axis symmetry, dividing the horizontal stress against the building
through 90 degrees into 18 cases of O degrees each. The design firm was
complaining that this whole calculation took several months with several

computer units, which was just too long and not practical.

" b.. .In shipbuilding and machine manufacturing companies, they would like to
- upgrade their products by using FEM (Finite Element Method) software for
- design verification. By doing so, they could contribute to export more

interndtionally competitive products as well as to improve accuracy and
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safety. They regret, however, that they cannot find trained steff or

~ software to do. the work.

The demand for more soph1st1cated app11catlons such as de31gn and design

verlflcatlon is becoming ev1dent

Also from the observation and questionnaire-survey on the use of

computers for scientific and'teehnical'appiicatiens; the use of CAD, design

systems or packaged softwaie is dominant. This-survey could not find any case

of higher level computer simulation for design verification, inference, or

application for basic research and development activities, or the self-

development of software for such activities.

@ Mainframes

Use of. malnframes for. scientific: and technical: appl1cat10ns is very
restricted as shown in Tables M=11 and lii-12. . Probably due to the hlgh

: dependency on ready-made packaged software, the hardware is restrlcted to

certain models. As a case of the use of exclusive machines, this survey
found P.T. IPIN using an 1BM 3090-400E System (with 2 Vector Facility units)
for design and manufacture support systems in-Conjunction-with CADAM/CATIA
systems. However, the purpoSe is mainly for detailed design, and not for

- basic design and the verification of parts and materials.

)] M1n1c0mputers

As shown in Tables -1t and n- -12, this type of computer is being used
for various applications due to its ease of purchase, although most are
being used for fragmentary routines. However, they are generally being used
for individual processes or operations (design, control, etc.).  There are
only very few cases of systems integration or design Simuletion,and there are
no software databasesor trained siaff capableof handling such sophisticated

- work.

(8

Consideration in Future

It can be understood from a viewpoint of the increasing use of pefsohal'
computers that when the communication lines are improved;  there will 1o
obstacle on data'communieation In addition, when the restrictions on

“communication-lines are Iessened data communleatlons using personal compuiers

will be wide-spread with a help of database prov151ons
As for 501ent1f1c and engineering computatlon. demands for more
sophisticated applications willrincrease 1itt1e by little.
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As stated im Part U, secction 2, manufacturing import substituted and
international competitive goods requires more sophisticated and frequent use
of computers.

~ The more computer performance is improved, the more computers will be used
for various fields. .

- The Center in PUSPIPTEK-Serpong, where a mainframe is installed, will
create a circumstance for a sophisticated use of computers. Without possessing
iheir own mainframes, ~laboratories and domestic firms can access the
mainframe with low expenses. The Center in PUSPIPTEK-Serpong will have to be a

hub for computer use technologies.

2.2 Current Situation of Computer Use Education
(1) introduction

As explained in 2.1; the importance of use of computers has been
recognized in the business field as well as in other fields, and the use of
computers has been expanding, particulafly of personal computers. Several
computer schools have been established in Jakarta and other cities,
universities and colleges have been establishing information science
divisions, -and graduate schools have also been offering courses on information
science. This means that, at least at the educational level, environments to
improve knowledge about the use of computers has been developing and more
opportunites have been provided for people to familialize themselves with

computers.

However, when the details of computer education are carefully reviewed,
this education is aimed mainly at basic matters such as language educaticn and
‘the use of packaged software. There are still a number of problems to be
solved such as the more extensive use of application software in the
industridl technological field, supporting researchers and engineers to carry
out their research and development activities, more extensive use of research

institutes, ‘and more promotion of education.

The following analysis explains the current status of computer use

- education carried out in PUSPIPTEK-Serpong, universities and computer schools.
(2) Laboratories in PUSPIPTEK-Serpong

Table W -14 shows the current status of computer use education at each
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laboratory in PUSPIPTEK-Serpong. As explained in 2.1, when the use of
computers in PUSPIPTEK-Serpong is viewed from the standpoint of hardware, the
reseafchers mainly use minicomputers and personal computers. In particular

each laboratory is very ﬁositively usiﬁg personal computers. - The computer
education depends mainly on individual effo:ts to study and OJT, but some
laboratories such as RSG-LP and KIM have establiéhed introﬁuctory numerical
analysis and language education courses which are opén to the public. Some
open courses require fees which provide Some cost generation for the

laboratories.

Table lii-14 Computer Use Education in Each Laboratory

Name of Type Details - Scope

Laboratory _ e
RSG-LP Education course FORTRAN, introduction to {Open to public

. . mumerical analysis :

KIN Education course . C language, BASIC - - Opento public
LET Education course Personal computer databases | Restricted
1AGG 0JT FORTRAN -  |Restricted.
LKT Individual study, OJT [BASIC, FORTRAN, C language |Restricted
LSDE ~  |Individual study, OJT |Personal compufer databases|Restricted

o .simplified languages .. ‘
LUK Individual study, OJT iPersonal computer database, [Restiricted
simplified languages

Source: Based on the results of the field survey

Since .the mainframe compﬁter has not yet been introduced, the use of
computer education to support research and development by researchers and
engineers has not yet beeomefpoSsible.- However, many people have
accunulated experience in the use of miniCOmputers'and personal computers,
and a considerable number of_young‘researChers ﬁave acquired ovérseas
university degrees by studying abroad. Therefore, the present situation is
such -that once the use of mainframes is started, each laboratory will become
capable of properly meeting the requirements for use and use education. For
reference, Table Hl-15 shows the index of the text used in the Introduction
to Numerical Analysis course offered by RSG-LP. -
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Table W-15 Index to the Course "Introduction to Numerical Analysis”

Chapter 1. Iniroduction
A Why %o learn thé nunerical method
Formulation/specification problem
Making mathematical model
B. Computational error
Chapter 2. Solution of nonlinear equations
A. Introduction
B. Bisection method
C. - NEWION method. -
D.  SECANT and REGULA FALSI method
Chapter 3. Interpolation
~"A. Introduction
B. Lagrange interpolations
Chapter 4. System of linear equations
‘A, Introduction
B. Gaussian method
C. Flowchart for Gaussian method
-Triangularization/Backsubstitution
"D, Gauss-Seidel iteration method
Chapter 5.',Differentiation and integration
A Introduction '
B. Differéntiation
C. Integration: Trapezoidal rule/Monte Carlo method
Chapter 6. Curve fitting
A, Introduction
B. Linear regression
C. Polynominai,regfessidn_
D. Exponential, Gedmetric and Trigonometric regression
E. Multiple regression '
Chapter 71 Ordinary differential equations - Initial value problems
A, Introduction :
B. First order equation: Runge-Kutta method/Predictor-corrector method
. System of differential equations
D.  Second order differential equations
Chapter 8. Qrdinary differential equations - Two-point boundary value problems
A.  Introduction
B. Finite difference method: second order linear equations
C. Shooting method i ' '

Sources: RSG-LP, PENGATAR METODE NUMERIKA, OLEH M. BUNJAMIN
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(3) Universities

In the Republic of Indonesia, 28 out of 43 universities have computers
which are used for education and researeh,r Among these universities, Bandung
Institute of Technology is the highest grade of all science and engineering
colleges in the Republic of Indonesia, ahd'the current status of computer use
education in this college will be described here. '

Each year, about 30 students graduate from ihe division of information
science of this college. This cbllege is provided with the Computer Science
Information Center as a facility for-all the_students“inithe institute. The
staff working in this facility include five eperetors,—five'programmers and
five systems analysts, who operate this facility and are-engaged_in computef
use education. For the educational eurpeses,japprQXimater'20.courses'are
offered about three times a Qear. each of which includes a wide range of
topics such as programming, simplified languages, computer graphics end Al
Table lit-16 shows an example of these courses.

Table HI-16 Example of a Computer Education Courses at
Bandung Institute of Technology

Name of Course Ko, ot_Ueys
. o | for course:

-Introduction to Microcomputers T D ldays]
»Introduction to Mainframe Computers S R
*Programming (BASIC) - _
-dBASE-TH Plus (intermediate class)
«Word Processors

Programming (PASCAL)

+SAS Statistics Package
«Programming (FORTRAN 77)
Simplified languages (word processors databases spreadsheets)
«Computer Graphics : -
Packaged Programs (personal computers)
+Packaged Programs--Simlation
«Introduction to Artificial Intelligence
«Expert System

-1OTUS 1-2-3 '

*Computer Education Staff

«Information Systems

*Project Conirol

-CAI. '

+Data Communication Systems

(IS IS 1 T IR 3 3 -

o

WYLy W eyl

Source: Data from PUSAT TLMY KOH?UTER-SléTEM INFORMRSI
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Each course lasts several days and consists of theory and practice on a
fiftnyifty basis. Lessons are given for 8 hours and 30 min (including breaks)
daily. Tuition fees vary depénding on the course, but are between 40, 000 and
200, 000 rupiahs. Students, faculty members and staff of the Institute do not
have to pay as much as others.

~ The lecturers for.these_coufses are selected from about 800 staff at the
college. The lecturers are sometimes required to undergo training at another
institute, because the computers installed in this institute are not of the

latest type.

According to the field survey im Bogor University of Agriculture located in
- the suburbs of Jakarta, 60 personal computers are installed for the purpose of
such education as introductory courses on PASCAL, FORTRAN and statistical
packages (BMDP and SPSS). In Sepuluh Nopember institute of Technology in
Surabaya, which is the second largest city to Jakarta, about 50 personal
computers are installed for the education of students. They also have Honeywell
minicomputers, but écarcely use them because these computers are rather old, and

once a mainframe is installed, it will be much used for research purposes.
(4) Computer Schools

The total number of computer schools in Jakarta is approximately 50, and

- about 20 of these are concentrated in Jakarta. The number of computer schools
are not large, and most of them are rather newly established, because
govermmental organizations and private companies are now emphasizing the use
of computers. These computer schools can be classified into the three types
according to the people who attend the school, and an example will be given of

each type;

@ Schools for 3 —5 years of education for high school graduates
@ Schools for the general public
@ Schools for those who are working for governmental organizations and

private companies

As an example of schools established for high school graduates and the
general public, we visited SEKOLAH TIGGI TEKNIK KOMPUTER TERAPAN INDONESIA and
AKADEMI KOMPUTER & SISTEM INFORMASI. The former is a 5-year school with about
500 students. The tuition fee is about 1 million rupiahs per year, which

includes computer use, cost of text books, etc. This school runs daytime and
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evening lessons, and Table  Hl-17 shows the curriculum for computer technology
“in this school. | '

The curriculum includés most of the generally required courses such'as
computer softwaré, hardware and programming langiages, as well.és mathematics,
physics, electronics, etc. Lessons afe given for 5 —6 hours a day and it was
stated that computers are used for practice mainly on Saturdays and Sundays.
Most of the graduates of this school are said to work for private companies, a
~few work for governmental organizations, and some become-teachers of a

computer school.

The second school, AKADEMI KOMPUTER & SISTEM INFORMASI; is a 3~year school
‘with about 300 students studying in the daytime and evening classes. The
tuition fee is 500,000 rupiahs without the cost of text hooks. Lessons are
given for about 3 hours a day, and there seems to be a .trend for J-year
schools becoming less popular, because, 'in fecent years, college graduates
- have had more advantage when they look for employment, To cope with this
situation, computer schools are now said to bé planning to open short-term

courses of 3 months or 6 months.

¥e also visited P.T. PUSAT INFORMATICA 1o investigaté a school established
for governmental organizations and private firms. This school is open to
individuals, but compared with the two above mentioned schools, its tuition
fee is considerably higher, thus making it difficult for general wofking
people to study in this school at their own expense. The lessons taught in
this school are mainly for databases 6n personal computers, simplified

languages and high-level langvages.
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Table W-~17 Cxample of a Computer'School Curriculum
Major Subjects of Computer Technology by Semester

1st

- 2nd

3rd

4th

Semester 6th Semester

» English-1 +Electronics-1
«Mathematics-1 +Databases

*Basic chemistry «Operating systems-1

+ Basic physics-1 + BASIC compiler

» Introduction to computer science » Microprocessors-2

» Programming (Basic 1) » Planning-2 (assigoment)
«Basic physics, practice *Numerical analysis-2
Semester «Microprocessors-2 (practice)
» English-2 «Electronics-1 (practice)
«Mathematics-2 Tth Semester

-+Basic physics-2 + Investigation method
+Basic physics-3 " «Electronics-2

» Compiiter programming languages «Operating systems-2
«Programming (Basic 2) *(perations research-1

~ COBOL « Computers and society

+Digital connecting technology-2 +Labor law
+ Programming, practice : +Electronic drafting
» Computers : - Blectronics-2 (practice)

Semester o ' 8th Semester

« Management . o "~ +Electronics-3

+Mathematics-3 +(iraphics

*Built-up languages «(Operations research-2

»Electrie connecting technology « Management information system

« Algorithms «Making reporis

«Boolean algebra «Data comminications

» PASCAL . + Introduction to image processing

"+ Language (practice) « ¥icrocomputer systems

«Connecting technology +Electronics-3 (practice)

Semester 9th Semester

+Basic culture + Introduction to robotics

«Religion =~ » Graduation report

»Mathematics-4 «Hybrid systems

«Statistics » Introduction to intelligence
. +Computer system - s Introduction to semantics

5th

- Microprocessors-1

+Data structure and algorithms
*Basic funciions of computer systems
» Microprocessors-1 (practice)
Semester :

+Basic social science

*Planning-1 (assignment)
+Electronics-2

+High-level programming languages

-« Programming instruction methods

*Filing systems

 Source: Data from SEKOLAH TINGGI TEKNIK KOMPUTER TERAPAN INDONESIA
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SECTION 3 INFRSTRUCTURE RELATED TO THE INTRODUCTION
OF A COMPUTER

3.1 Information Communication Network

(1) General Situation |

1} Current and fuiure telephone facilities

The diffusion rate for subscribed telephones in the Republic of

Indonesia was 0. 33 per 100 persons in 1984 as shown in- Tablelﬂ 18 which is

the lowest among ASEAN countries,.

" resulting in about 300 000 appllcat1ons waiting.-

One p1ob1em 1s 1nsta11at10n delay,

Table If-18 Telephona Duffu3|on Rates in ASEAN Countr:es (1984)

No. of Subscrlbed No. of Subs- '
Country Telephone Lines Populateon cibed Lines _ Remarks
(1,000 § [Million ] | per 100 Persons

Indonesia 536 161. 58 1 0.33 Jakarta 256
Malaysia 849 15. 30 b. b5

Phil ippines _48_1 ' 53. 35 0.90

Singapore 743 2.54 29.20

Thailand 519 50.58 1.03

Brunei 20 0,22 g. 00

Source :1TU Yearhook of Common Carrier Telecommunication Statisties 1975—1984, 1986

Most of the telephone switching boards installed before'1985'are:foreign

made and many models have been introduced as shown in Table H!-19, thns making

interfacing comp11cated between them,

The automation pr0port10n was 86% in 1984 for subscrlbed telephone llnes

although most telephones are manually operated outside: 01t1es The rate 1s as

low as about 26% in terms of telephoue exchanges

Junction cables between 01ty telephone exchanges are ‘not sufflclent for

current trafflc To c0pe w1th ‘this, digital computerizatlon u31ng f1ber optic

cables is now going on,

In Jakarta and Surabaya, the facilities are now heing

renovated and extended with Japanese and European fiber optic'cables.
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Table #1-19 Models of Local Switching Boards

System " Maker - : o ' Models
Manual LME ABK (local battery system)ADK (common battery system)
‘o | SIEMENS EMDES, F6A, 5bV.. ESK10. 000
CIPHILIPS -~ | UR49a _
'g) LME ARFIOI, 102, ARK521
o |E|sm HKS442235
S gl Jpe-1000
8 éﬁ NIPPGN ELECTRIC NEC-230S/B/L. NEC-100B
2 HITACHI LTD. | HIT-C23S
= | PHILIPS PRX 2054 (analog system)
BB MC/10C (analog system)
§ PT. INTI STDI/EWSD (digital system)
fr1
Sources :FUNDAMENTAL TECHNICAL PLAN INDONESIA 1985, DIRECTORATE GENERAL OF

POST AND TELECOMMUNICATIONS, MINISTRY OF TOURISM, POST AND
TELECOMMUNICATIONS

Work in Jakarta is planned over two stages. The first stage has already
been completed in June 1983 and the second stage is to be completed by 1992,

- The second stage of the program includes the installation of fiber optic

cables between Jakarta and PUSPIPTEK-Serpang.

Since 1974, the Telecommunication Corporation (PERUMTEL) has worked out

5 year plans to-expand telephone facilities, making the following its

important policies:. ... -
(@ Fulfilment of demand for telephones, centering on major cities
(),rEstablishment of automatic direct dialing networks between major cities
(® Expansion of telephone networks to major remote cities through the

- introduction of a domestic satellite communication system

As a result, 523,000 telephone terminal facilities had been installed in

- 15 years during the third 5-year plan to increase the telephone diffusion

rate (o, -of subscribed télephone lines per 100 persons) from 0.15 in 1969

10-0.33 in 1984. Currently,. the fourth 5-year plan (1984-1989) shown in
TébIeJH—ZO'is underway. This plan intends to install-aboutl, 000, 000 terminals
to improve-tﬁe telephone diffusion rate to 0.8, the automation rate to 96%
and the digital computerization rate of sutomatic switching boards to 54%.
In fact, however, the plan has been greatly delayed,

- Since 1985, digital automatic switching boards (STDI/EWSD) have

. been produced by the state-run communication equipment manufacturer PT.INTI

undér'a license agreement with SIEMENS. Although some parts are provided
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Table H-20 Outline of the Fourth 5-year Plan

Plan Period Bnd of Third S-year Plan | End of Fourth 5-year Plan

_ o _ -__ﬁEstiméte) _ ' -
Equipment _ (Apr. 1979-Mar.1984) | (Apr. 1984-Mar. 1989)
No. of subscribed 536 1,450
telephones |1, 000] _ - o B
No. of switching board 698 * 1,700
terminals (1, 000] '
No. of telephone 683 - ' 152 g3
exchanges _ ) o i |

Subseribed | - 8% ' 96%-
Automa-| telephione line [’ ' ' ' ' '
‘tion | Telephone | - 26% . 47%
Rate | exchanges ' C '
Telephone lines per 0.33 R - 0.81
100 persons

Sources :PERUMTEL, TRAFFIC 82/83, 83/84 and PERUMTEL PELITA~IV

by.SIEMENS,this is now in the full-scale manufacturing_phase. Newly installed
switching hoards are of this type, reaching 100, 000 terminals in the middle of

1987.

In order to -make a long-term development plan'fdr the telecommunication
system, which lasts until the year 2004.'the Indonesian-goverﬁménf-requested
Japan in 1986 to conduct a study, which was done by the Japan intefnationai
Cooperation Agency. This study report was submitted in February 1987.
Subsequently in the same year, the Telecommhnichficn‘Corporatioh'commissioned
the joint organization of three companies TORIBAYAiENGINEERING NIPPON
TELEGRAPH & TELEPHONE CORPORATION and NIPPON TELECOMMUNICATIONS CORPORATION,
JAPAN, to design.a commun1cat1on network - for '
seven major cities (Jakarta, Surabaya, Bandung, Sumaran, Medan, Ujun Pandang,
and Denpasar) in order to preparé.for'an expansion of teIEphone'fécilities.

. This communication network désign includés training PERUMTEL's persomnel in
Japan as well as preparingfthe tender specifications used .in giving orders to

local construction companies,

2} Current and future of suburban commuiqation'routes.
For ground communicatiom, a 5,000 km-long microwave route has been
completed as a suburban trunk, running from Achu in Sumatra island to Ujun
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Pandang in Surawesi island via Java and Flores islands. Branch communication
roﬁtes use coaxial cables, and many of them terminate in naked
wire,’ _

" For satellite communication, the second-generation Parapa satellite system
is used for domestic communications. Currently, Bl and B2P are operated by
PERUMTEL. The number of ground stations is about 250. The Parapa satellite
system leases repeaters to the ASEAN countries (except Brunei).

In the fourth 5-year plan, in order to further improve the microwave route
and to-install g 390-km410ng fiber optic undersea cable between Surabaya and
Panjalmashin in Kalimantan island, the Indonesian government appointed NIPPON
TELEGRAPH & TELEPHONE CORPORATTON, Japan, and two other Japanese companies as
consultants. This work is due to be completed by the end of 1989.

Also, a digital microradio system is planned to be introduced to improve
the suburban commuhicdtioﬁ routes of rural telephone stations. For this
purpose, a local communication network consiruction project has been entrusted
to SUMITOMO CORPORATION and TOMEN Group in Japan. This project is due to be
completed in autumn 1989

The fourth 5-year plan alsc schedules the construction of another 100
ground stations for the domestic communication satellite. If they are
completed, the suburban communication routes will be greatly improved for
remote areas. It is pianned to improve connection delay and quality of

suburban communications, where waiting for connection is currently dominant.

3) Current and fuiure of data communication networks
@ Domestic public data communication network
‘As @ domestic data communication network, SKDP packet communication
~ operated by PERUMTEL is available. Its switching center is located in
- ‘Jakarta, and services are currently provided for four cities, Jakarta,
Bandung, Medan and Surabaya, :the number of terminals being about Z200.
Although SKDP provides connections ffom the telephone network as well as
connection via direct lines, it is generally difficult to use because of the
‘poor quality of the telephone network.
' Thé communication rate ‘is 4,800 bits/s max. for a direct line, and 1, 200
bits/s max.'when connecting from the telephone metwork. The terminal

communication protocols used are the internationally standardized ones.

(@ . International public data commmication network

As an international data communication network, INDOSAT operated by the
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state-run International Communicatiom Corporation (P.T.INDOSAT) is
available. Interlinked with SKDP. it is connected to -the packet exchange
networks in 28 foreign countries. Overseas databases can be retrieved
either by connecting via SKDP or connecting by directly subscribing fo the
INDOSAT system. .

3 Special- purpose ‘data commun1cat10n network _

As a special-purpose data communication network, the 1nter un1vers1ty
data communication network UNInet is available, - Currently, seven
universities subscribe to it, and it is planned to ektend_the network to 44

- univergities in future. . The_network—is based on SKDP and its major
functions for use are as an electronic bulletin hoard and for electronic
nail. o - | o |

It is also connected to overseas special-purpose data communication
networks, .including ASEAN countries, U.S.A., Japan, Europe, South Korea and

| Auystralia, _' : ‘

In addition to UNInet, there are ideas for . IPTEKnet superv1sed by the
Indonesian Institute of Sciences (LIPI) and-SIMNUS net. supervised by the
Ministry of Industries.

Financial institutions and other large enterpr1ses are 1ndependent1y

building their dedicated communication networks

SKDP has a plan to extend ite_services to two other cities, Ujun Pandang
and Palembang, by the end of 1988, in addition to the four Cities.already
mentioned. The ultimaie aim is ito provide its services in all major cities
in future, ) . :

The telephone network provides no scope for use in.data-communications
under current circumstances because of its low diffusion rate, and there are
not many cases where it is used_és a means fer.connection to SKDP due to the
low quality. As'switehing boards and communication routes are made digital
and connection of subscriber lines progresses, however, it is expected that
more people will use SKDP via the telephone network

It is also expected in future that the telephone network w111‘
inereasingly be made .digital throughout the country, and that an Inteprated
Serv1ce D1g1tal Network (ISDN) will start its services and prov1de dlgltal
data line exchange and packet exchange.
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{(2) Information Communication Networks of PUSPIPTEK-Sarpong

- Information communication networks are of two types: one between the
laboratories in PUSPIPTEK-Serpong and the computer introduced to the Center
for Industrial Technological Information, and the other for retrieving the
databases, overseas ones included, from the Center and making use of the

computer at the Center from the outside.

1} lLocal information communication network in PUSPIPTEK-Serpong
Direct lines are used for connection between the computer of the Center
for Industrial Technological Information and each of the laboratories. The
cables installed in the site of PUSPIPTEK-Serpong for telephone switching
can be used as these direct lines (see Fig. II1-3)

. e @

— Cable already completed
— — Cable newly completed

Fig. -3 Private Communication Cable Route in PUSPIPYEK-Serpong
Source: Prepared from results of the field survey
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The cables installed for telephone switching are sufficient not only for
telephones, but also for data communications in quality and method. -
Furthermore, as they are installed underground, there.is ao problem with
their safety and'stability The number of pairs'of cables has a sufficient
line capacity to allow combined. use of the cables for both telephones and
data commnications. _ _ ‘

To make use of this line fa0111ty. it -is necessary to 1nsta11 a cable
between the Center for Industrial Technological Information and MDF in the
Project Management Office, there being no-problem_in installiog the cable
underground between them. To unify management_of the line facility, cable
installation and maintenance should be taken care of by the Project

Management Office.

The cable length is within 3 km, even between the Center construction
site and the farthest laboratory (LMT), aod private modems are available.
Current commercially available ‘private modems can be stably used up to 19.2
kilobits/s, which is sufficient for the communication rate of the computer
introduced to the Center for Industrlal Technological Information,

PUSPIPTEK-Serpong has a digifal PBX CBX-II made by ROLM INC. in U.S.A.
for telephone switching. With modems, data communications between the
laboratories can be achieved through this PBX “.Electronic mail is also

provided by addlng a functlon

2) Information commmication network for cohnecting outside PUSPIPTEK-Serpong
(D Public packet exchange network - : : |

- The -SKDP domestic public Dacket exchange network operated by PERUMTEL
is currently avallable in four cities, and w111 cover six cities by the
end of 1988, It is planned to make its services available in all of the
major 01t1es 1n future.

‘An overseas database from the Center for Industrial Technological
Information can be retrieved by comnecting a foreign packei exchange
network through this SKBP-and the international oublie paeket exchange
network, INDOSAT, operated by the International Communication Corporation.

The same route is taken when accessing the database at the Center from
overseas. _ _ ) -

To retrieve the database or to make technical calculations by
connecting fo the computer of the Center for Industrial Technological
Information from a domestic government office,-university or enterprise.

it is most general to use SKDP.
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“To use SDKP at the Center, it requires a data communication line
between the Center and the nearest SKDP node location, Jakarta.
Currently, there is no data communication line between PUSPIPTEK-Serpong
and Jakarta. According to a preject of the Posts and Telecommunications
kAgency,-howevef,.fiber optic cables are to be installed between Jakarta
and PUSPIPTEK-Serpong by 1992. In the near futurve, if will be possibie to
use SKDP at the Center.

@ UNInet

The inter-university network UNInet currently has seven universities
connected to it, . In future, 44 universities will subscribe to it.

- To make use of the computer at the Center from a UNInet-subscriber
university, it is necessary to connect UNInet to the computer of the
Center. This, however, depends on the construction of a data
.communication line between Jakarta and PUSPIPTEK-Serpong like the case of
SKDP. Since the UNInet network is based on SKDP, communication protocols

have no probiems because they are internationally standardized like SKDP.

3 Telephone network

The Current telephone network is of poor quality and not suitable for
data communications. . As its preparation and expansion progress, however,
it.is_expected.that there will be no hindrance for data communications in
the near future. _

If the telephone network can be used for data communications, it is
also possible to directly connect from Jakarta, etc. to the computer of
the Center through the telephone network, because recent telephone line
modems are advanced -and of high speed, and those of 9,600 bits/s (V.32)
are internationally étandardized.

In the lbng term, switching boards and communication lines will
gradually become digital, and ultimately, when the integrated service
digital network (ISDN) is completed as in developed countries, this will
make it easily possible to use the computer of the Center from anywhere in
the Republic of Indonesia.

3.2 Power Supply

()

tntroduction

In the Republic of Indonesia, where diffusion of electricity is at

extremeiy low'level. electricity is not only the base of industries, but also
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an important pillar of the Indénesian govermment policy to promote regional
development - through the diffusion of electric light and communications. The
fourth. S-year maSter planalso emphasizes the importance of déveloping the
- electricity grid- ' '

Blectricity is generated, transmitted and d1str1buted by the state run
Electric Power Corporation (PLN) under the control of the Electric Power and
New Energy Agency of the Minisfry of Mining Energy. In addition, many plants
generate electric power by themselves for their own use, and private
enterprises also generate electrlc power to selt it to PLN. In remote areas,
-small generators are used for non-utility generation. For such
electrification of villages, the Ministry of Public Services and the Agency
for the Assessment and Application of Technology (BPPT) are partlclpat1ng in
and promoting various projects.:

As shown in Table 1i-21 , the generation equipment capability in PLN has
been steadily improved anriually and reached 5,400 MW in 1985. The amount of
generated power was also considerably increased to 16, 853 -G¥h in 1985, but,
the power sold was only 12,284 G¥h (data from the Central Bureau of
Statistics) after transmission and distribution losses.

Table -21 Generation Equipment Capabsllty and Generated Power of PLN

Generation -
Year Equipment Generated Power

Capab111ty{HH] -(10008%h ]
1979 2,53 - | 7,004
1980 2,554 -~ | .8420
1981 3,038 | 107138
1982 3,437 - | 12,165
1983 3,985 - | 13,296
1984 4,568 14,782
1985 5,400 | 16,853
1986 18,756

Sources: Government report on the second
' year of implemeniaion of Pepelite IV, -
Data for 1986 is derived from
Neraca Jul, 13, 1987
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Table M-22 shows the proportion of primary energy sources and generated
- electric power, _' |

0il acbounts for 32.29%, petroleum gas 19.27% and diesel 17.12%.0il
related energy sources aCcount for 67.73% in total, which is a considerably
high ratio compared with other domestic energy sources. _

As previously described, a diffusion rate of electricity in the Rebulic
of Indonesia is still low, which is said to be at a level of 10% or 20%,
although not accﬁrately known. The transition of the number of PLN
cuétomers, however, was 2,347,457. favorably increased to 4, 771, 759 in 1983
and 6, 437,191 in 1985, and it is still increasing.

Table 1i1-22 Primary Energy Sources for PLN Gemeration (1085)

Based on (enerated| Based on Equipment

Soufce Power {%] Capability (%]
Water 12,77 . 13.89
il 56. 79 32.29
Coal 8.97 15. 32
Diesel 12. 46 17.12
Petroleum gas 6. 03 ' 19.27
Natural gas | - 1. 65 1.74
Geothermal 1.33 0.57
Total 100. 00 100. 00

Source: Data from the Ministry of Mining Energy

As shown in Tabie 1ll-23, currenf electric charges of the PLN (revised in
1986)are classified into 17 groups depending on the purposes of use.
Calculation criteria for electric charges are the power-receiving capacity and
the -amount of power used. Since the laboratories at PUSPIPTEK-Serpong are

_ governmental organizations, 15(Gi) and 16 (G2) are applied.
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Table 1-23 PLN Caloulation Criteria for Electric Charges (Revised in 1986)

Group No. Classification by Consigned Charge |{Charge for Consumption Power

No. (Note 1) | Range of Use : [Rp/kVA) _ [Rp/KiH] (Note 2)
1 S . e _' 2.00= w‘ ) *) )
2 S - 250 VA — 200 kVA | 2,100 B 43,50
3 R, 250 VA — 500 VA 2,100 _ 70. 50
1| R .~ 501 VA — 2,200 VA A
5 R, 2,201 VA - 6,600 VA | 3,680 126,00
B R, 6,601 VA or more 3,680 S 158,00
7| U 950 VA — 2,200 VA | - 3,680 134. 00
8 A 2,201 VA — 200 VA 3,680 - 150, 00
_ WBP= 158. DD
9 Us 201 kVA or more 2,300 LWBP= 99,00
10 U, o - o e S 1307. 00
_ , WBP= * 97. 50
1 I . — 99 KVA 2, 300 . [FEP= 80,50
- SR Iy . WBP=  92.50
12 o 100 kVA ~ 200 KVA 230 LERP- 5750
- . e WBP=  90.50
13 Iy 201 kYA or more. : 2,100 LWBP= 56,00
U - WBP= 7700
14 L 5 000 kYA or more 14,970 . L¥BP- 4850
151 G 250 VA — 200 kVA 3,680 . 96. 00
' o _- WBP= 99.00
16 G: 201 kVA or more 1,970 LHBP= 6500
17 ] o ~ N 6. 50

* Group S, (reserved)

(Note 1
T : - 8, ~85,: School, trmples,
Classification by Long-term Charge
No. } Grouo No. |~ Purpose of Use | -~ [Rp/Month] ~ churches, etc. .
60 VA 1, 550 R, ~R: Housing
75 VA 1,940 - - U~U: Industry, offices,
100 VA 2,510 _ _shoppmg_r centers, ete.
1 S 125 VA 3, 200 1y~ I;: Plants, hotel_s. ete.
150 VA 3, 765 G, ~ G, ; - Government offices,
175 VA 4 350 diplomatic offices,
’ foreign aid offices, ete.
200 VA 5,025 : .
J. : Street and road lights

(Note 2) WBP (allotted charge at peak time} from 18:00 to 22:00 local time
L#BP(allotted charge at off-peak time) from 22:00 to 18:00 local time
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() Gurrent Situation in PUSPIPTEK-Serpong

-The power to edch labofatory is supplied at 3-phase 150 XV, 50z as a
specially high voltage from a substation located at the north eastern corner
of the site fdr PUSPIPTEK-Serpong and distributed to each laboratory through
underground cables, with its voltage stepped down to 20 kV there. The
substation capacity is 60 MW for current consumptiion with 60 MW stand-by,
which is sufficient as a power supply capability. PLN is responsible for the

. operation. and management of this substation and for the power supply to each
laboratory. Each laboratory has a control room which steps down the voltage
to 380 V/220 V and distributes power to each room

Blectric charges are individually paid to PLN by each laboratory. (The
telephone charges of these laboratories are paid from a budget of the Project

Management Office as a provisional step).
3.3 Other Infrastructure
(1) Water Supply Facilities

At PUSPIPTEK-Serpong, the water required for each laboratory and housing
for the researchers is supplied by seif-owned water supply facilities. That
is, water is taken from the adjacent river Cisadane into a water purification
plant located southwest of the vast site of PUSPIPTEK-Serpong, purified
through @ a reservoir, @ settling pond, ® filter bed, @ sand filter bed,
® sterilizing equipment and @ underground water reservoir (1,000tX2), fed
to a water tower (50 m high) located near the cenfer of the site by water feed
pumps (0.07 n’/s capacity, 2 units), and supplied to each user. The water
purification plant can purify water at a rate of 0.18mnf/s for the moment; 0.1
mi/s for RSG-LP and 0. 08m’/s for other facilities.

The Cisadane river, from which water is taken, originates in Mf. Saraku,
and the foot of the mountain near Bozor is well known as the rainiest region

in Java island.
(2) Drainage Facilities

PUSPIPTEK-Serpong independently drains its vast site. Drainage water from
- the laboratories or streets on the site is collected in a large pond near the
mosque. through an underground-main sewer. '

Sewage and waste water caused by experiments are separately treated.
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(3) Site Facilities

PﬁSPIPTEK—Sérpong is well-provided with streets. Hain'streefs are 6 m
wide and partly have two lanes with median strips provided. Most of the
streets are paved”with-asphalt.:jfhe major portions of the streets have
sidewalks, and have L- or U-shaped ditches to drain fain water. In addi tion,
the main streets‘are'equipped with hydrants, and'pillar'boxes for private
telephones and street lighting, ‘etc. on- the roadside. . Tree plan{ing at major

parts of the site is almost completed ekcept’ around incomplete laboratories.
3.4 Regulations Related to Construction in the Republic of Indonesia -~
Major regulations and criteria concerning-conStruefion_in the Republic of
Indonesia are listed below. However, some of these describe only guidelines and
they may not have details of design and construction. .Thus, it may be necessary
to arrange the details with authorities concerned for each project. The
construction work of the Center will require planning meetings in advance, becausé
the work will be under the control of the Cenier 0ffice of PUSPIPTEK-Serpong, as
was the case for the existing laboratories.
(1) Pertauran Bangunan Nasional 1878
(2) Pertauran Pjréncanaat Tahan Gempa IndonesiaVUntuk Gedung 1981
(3) Pertauran Beton Bertulang Indonesia 1971 ‘Ni-2
(&) Pertauran Konstruksi Kayu Indonesia N1-5 PKKI 1961
(5 Pertauran Umum Untuk Bahan Bangunan D1 Indonesia Ni
(6) Pertauran Umum Instalasi Listrik fndonesia 1977
(1) PedomanInstalasi Penyalur Petir:
(8) Pedoman Plambing Indonesia 1877
{8) Pedoman Instatasi Alarm Kebakarfn Buku Pedomank & KK No. 17th 1980
(10} Others

Laws such as labor social security insurance on employmeént of local

workers.
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In PART W, in addition to infrastructures related to computer
environment, the present utilization of databases, computers and educational
institutes was explained. '

In PART I, based.on the stated situation and problems on database
systems, computational systems and education/training, needs and problems in
these three fields will be analyzed and necessary functions of the Center
will be proposed with detailed counter-measures
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SECTION 1 .FUNCTIONS OF THE CENTER FOR INDUSTRIAL
TECHNOLOGICAL INFORMAT]ON

1.1 Preconditioﬁs.for the Needs Analysis

Thé'lnvestigation of needs and demands for the Center for Industrial
Technological Information was first conducted in the lahoratories of
PUSPIPTEK—Serpong.-Major themes for an investigation fell into the following

categories:

(1) Database systen
@ EBducation/training system for computer users
@ Technical ¢alculation system

Further, in order to clearly grasp the current state of use of computers
in general industrial fields; and also requests to the Center from industries,
personal interviews were simultaneously conducted with state-run enterprises,
private firms, governmental organizations, universities and research
institutes. Thirty-five enterprises, which are listed in the Appendix, were

canvassed.

1.2 Outline of Results of the Needs Analysis

Details of -the needs analysis concerning the above three categories are
described in Sections 2 to 4. In this section, an outline of the analysis

results is presented
(1) Needs for Database Systems

In relation to database systems, the needs are discussed mainly regarding
_ procedures fqr_information management and distribution to effectively carry
out research and_develppment in PUSPIPTEK-Serpong.
Table V-1 summarizes these needs. .

Although having a small-sized library for its own use, each laboratory
still lacks a sufficient number of publications to provide high-quality
ananped technological information to its researchers. Especially,

technological information often depends on overseas resources, and reqguires
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much time and cost to acquire. In other words, it becomes essential to have
available a distribution serviee of technological information and, at the same
time, to maintain its quality,

The results of research and deveiopment at present, simply kept separately
by each laboratory This is caused by that the management method -for serving-
necessary information related to experiment and for systemat1z1ng standard
data structures. and formats is not utilized. No systematic management based
on a comprehensive plan has yet been practiced. - These research results, as
well as the publications, are mot yet available as publicly common
information, Therefore, considering the futﬁre development of research
studies and technology transfer to industries, PUSPIPTEK-Serpong as a whole
should make all efforts to collect research papers, etc. and to make them into
a database, aiming at systematic manegement and distribution,

Such a collection should inCluHe technical reports, papers, developed

software and experimental data as shown in Table 1V-1,

Table 1¥-1 Needs Concerning Information Management and :Distribution

@ Improved efficiency in obtaining and using information necessary for
research. and development
e.g. : Procurement of reference books and data books in specmhzed fields
: Obtaining the latest technological information
(use of overseas on—line.databases)- _
@ Facilitation of information exchénge and research activities
e. g : Mutual exchange of information émong laboratories.
: Practice of interdisciplinary forums and joint research
@ Systematic management and distribution of research results _
g : Management and distribution of reports. papers and experimental data

:+ Sharing of computer software resources

At present, information exchange among laboratories still rare, where
research activities are rather individually carried out. Therefore,
interdisciplinary research act1v1tles yhich is the aim in founding of
PUSPIPTEK-Serpong, have not yet been rea11zed JOint:reSearch needs to be
encouraged by 1ncreased mutual exchange with the 1ndustries, etc through,the

use of interdisciplinary forums and other means.
(2) Needs Concerning Education/Training in Computsr Usé

Education/training in computer ‘use should be considered in relation to
the needs of technica! calculation systems. ' In other words, wh1le ‘education
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and training courses for computer use technologies are widely offered, the
aspect of use of computer for research and development should be emphasized at
the same time. ;

A computer should be a tool to support research and development for each
researcher, whereas learning a computer language can not be a major ohject.
However, computers are indispensable in carrying out modern research and
deﬁelopment in_order to save labor and impro#é_efficiency. Therefore, upon
introducing sofiware. for technical calculation in each field, it is also
necessafy_to organize an environment suitable for the most effective use of
computers. In the present situation, where the use of personal computers and
minicomputers is dominani, there is not sufficient use of software for
technical calculation. As one of conditions necessary to achieve this goal,
it is necessary to set up education/training courses in computer use.
Emphases on education/training in computer use should be placed not only on

_ training in general programming languages, SA/SE education and effective use
of the Center, but also on the matters listed in Table 1V-2

Tabie IV-2. Emphases on-Education/Training in Computer Use

(@ Learning computer use technigues as a tool to support research and
development
e. g :Numerical analysis
:Methods to use technical calculation software
@ Learning methods to process measured experimental data using computers

e.g. :Error analysis, Regression analysis, etc.

(3) Needs Concerning Technical Calculation Systems

(@D Problems in carrying out research and development
At present, technical calculation is ﬂbt widely practiced in the
PUSPIPTEK-Serpong laboratories. This is partly due to insufficient
introduction of large computers. On the other hand, personal computers and
- minicomputers that were introduced in a fairly large number are still
limited in their use, and they are not used for technical calculation. The
reasons for such a- situgtion can be summarized into the three points shown
in Table IV-3. In order to activély use computers for technical
calculation, it is necessary to emphasize such aspects as the potential of
research activity, improvement in incentive, capable personnel with
leadership,_and the improved morale of researchers, in addition to the

establishment of computers and software.
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~Table 1V~3 Probloms

Characteristics

of Laboratories

Outline of Problems

a. Characteristics

b. Background

¢. Presentation of
research activi-

ties

QOLaboratories largely categorized into those conducting their

own research and those conducting commissioned research

Although the former have-insufficient experimental equipment
due td financial reasons, they can be expected to become
capable of achieving theoretical studies when appropriate
computers and software are-introduced,

The latter, on the other hand, mainly conduct measurements and
gathering of data. However, with'computers and software
introduced, they can be expected to expand their territory, to
‘experiments, meaSufement and analyses,-and not be limited to
data collection.

ONone of ‘laboratories has a long history and the number of
research staff is insufficient. They are especially lacking
experienced leaders, thus having problems in selecting

subjects and guiding'young researchers

(OResearchers' incentive is not strong because opportunities

for presenting research activities are scarce,

3 Needs for computer use

The use of large computers has become essential for laboratories and_

institutes which are carrying out up-to-date research and‘development, in

order to save both labor and time and to help researchers for creating new

ideas. Thus, the needs of technical calculation can be clarified by the

purpose of computer'use-in reséarchf It is especially important -to deﬁelop;

the orthodox approachés of computer use shown in a. - ¢. of Table V-4 and,

at the same time, new computational science fields{‘keeping both in good

balance.
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~ Table 1V-4 Needs for Computer Use

Method of Use - Qutline
a. Experimental Reliability of data obtained from experiments is confirmed.
analysis
b. Predictive- Confirmation of safety of newly planned experiments, precon-
analysis - putation of performance/behavior (especially in fields of

nuclear power, ‘airplanes, shipbuilding, large-scale

construction, etc.)

‘¢. Design Calculation of design aspects in lenses, ICs, ete.
calculation
d. Computational Research is carried out by simulating phenomena on computers
science This can .be expected in the fields which involve high

experimental cost and accompanying risk., and in which
experiments on the ground can not be conducted. For
example, simulation-of tidal waves, flood, large-scale

structures, design of new materials or molecules, ete.

1.3 Defining and Developing the Major Functions

The investigations concerning the needs of laboratories pinpointed five
major functions for the Center. Table IV-5 shows these five functions, of
which three functions ((® - @) were defined concerning database systenms.
These three will be described in detail under "Technological Information
Management and Support for Research and Development”.

It seems to be, however, too difficult to realize all these functions at
the same time in practice. Therefore, appropriate steps to realize these
functions are described in Tab!e 1¥-b in three phases. Details of each
concept will be described in Section 2 to Section 4 in which the main emphasis

“will be put on the functions planned in Phase 1.
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‘Table I¥-5 Defined Functionsg -

Main Theme Tor Needs Investigation Defined fﬁncfion

+Database system::ryreeesseseee @ Effective support to reseach and development
f through ‘information distribﬁtion
; ............... @ Systémafic technological information and
E : - technology transfer to industries -
. ® Translation/publication and promotion

- concerning industrial technological information

* COMPULEr US@.......ocoeeeeeeeeaen. @ Computer use education/training

education

»Technical caleulation............ ® Technical calculation service and consultation
systiem

(Note) Functions (D- @ are discussed under “Technological Information

management and Support for Research and Development”

(1) Technological Information Management and Support for Research and

Development

The database, whose objects are to manage technological information and to
effectively support research and development activities, comprises three main
atiributes, the details of each being discussed in Section 2. -

1) Effective support for reseé(ch and deveiopment through information
distribution L

The aim is to obtain effectively the information needed for research and
development and to offer it to each researcher. For this purpose, reference
- books "and data books in-each_specjalized_fiéld'have to be organized and the
" use of overseas on-line databases must be promoted. In order to activate
'reseafch‘atnPUSPIPTEK~Serp6ng. joint'studies'with’other*institutes and
industries or interdisciplinary'étudies-Should'be*promoted via
interdisciplinary forums. In other words, the creation of opportunities to
exchange expert information and facilitate research and development'are

attributes of this function.
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MAJOR FUNCTION - SPECIFIC ACTIVITY

Center-1. Bffective support to——- Collect monographs, data books, rcference

research and ' | - books, ete. for specialized fields
development through | *Exchange information among laboralories
information,' . | +Facilitate research exchange by holding
distribution interdisciplinary forums '
L +Facilitate joint research among different

fields
2. Systematic technolo- - Management and distribution of disclosed
gical information _ technical reports, ete.
gathering and - Management and distributiion of developed
transfer to software
industries - « Stock and management of research data
3. Translation/ . + Translate specialized books
publication/promotion |— +Publish specialized books
of industrial techno-— + Advertise each laboratory's work
logical information (technology, personnel, facility, etc.)
4. Computer use e———=Train educational staff
education/training — «Train SA and SE

— +Train software engineers
— +Train numerical analysis engineers

— +Train engiheers for management of the Center

i__»Train production control engincers

5. Technical +Qrganize technical calculation software
calculation service «Technical calculation service
and consultation - Consultation service

*Organize computer systems

Fig. I¥-1 Functions of the Center for lndustrial Technologicai Information

W



Table V-6 Phasss of the Cahter Functions

b oy

FPhase
) 4 1) TE
Function o _ _
' ’ O To gather monographs, | O Management/ O- . —
data books, etc. distribution service
O To train database O To offer latest ™ Q) i e -
searchers expert information
_ SR . ' - (use of overseas. on-
1. Effective support to “line databases )
research and develo- { ST i
pment through infor- | O To distribute expert | O : . + O . >
nation distribution information (exchange
of information among
laboratories)
O To encourage exchange | O — = + | O . ne
research(foruns} (interdisciplinary -] = (joint research among
: forums) R different fields)
O To stock/manage O Managément/distribu? O i
technical  reports, - tion service(to offer
etc. {(to make them | to PUSPIPTEK and
into a database) others)
2. Systematic techﬁalo— O o collect/mahage : O Management/distribu- | O . »
gical information ga- developed software tion service (to
thering and transfer {to make them into a reseacchers in
to industries databaSE) : PUSPIPTEK)
O To mahagé and 0 Mahagement]disffibu~ O . >
distribute research’ - [  tion service (to
resuits (distribution researchers in
of a data file) PUSPIPTEK) -
O To translate . = 10O . >
3. Tanslation/publica- speeialized books _ ég?zé;cat;on and
tion/advertisement _ N o
indystrial O To T : .
. publish specia C . + | O . >
§e§hnolgglcal lized books(Techno-
information logy, capacity
facility, etc,)
O To carry out software | O . » | O e
technology education
(Bducating staff -
should be trained
beforehand. )
O To carry out nuperi- |{ O : . » 1O B e
-cal analysis educa- = '
tion (Educating
staff-should be
4. Computer use trained beforehand.)
education/traini . . . o
1ot ne O To train educating (O Center management/ O . >

staff for center
managenent/operation

O To train educational
staff for production
control technology

operation education

O To train SA and SE
educational staff

O To practice
production control
education courses

O To practice SA/SE
training courses

O

v
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(Continued)

h .
Fhase I 1 | m
Function - .. : ) : :

O To offer a technical | O To facilitate the use | & To promote

calculation service of technical development of
5. Technical calculation (technical calcula — calculation software technical calculation
service and tion software) _ _ software

consultaion
O Technical consultation

2} Systematic technological information and technology transfer to industries
Under this function, ‘the results of research and development are
systematized as technological information and are distributed not only to
PUSPIPTEK~Serp0ng's laboratories but also to the industries, technology
transfer being encouraged.

For this purpose, systematic management of information resources should
be cdnducted in the following fields, being input into a database to be
distributed to each laboratory. For experimental data, however, evaluation and
verification should be conducted to carefully select the most reliable to be

input into the database,

(D Technological information database-- « Common use of research and development

results information, journals and

‘books

@ Software management s-+eeeseseesseraranns ++ « Common use of software resources

® Experimental data management «e++ - «Efficient management of experimental
data

3) Transiation/publication/advertisement concerning industrial technological
information
The object of this function is to translate specialized books and to
distribute industrial technological information widely to the industries as
well as in educational fields. 1In addition to these, promotional activities
are carried out in order to facilitate exchange with other institutes,

industries, etc.
@ Translation/publication/sales of specialized books

@ Advertising activities for each laboratory (details of work, technology,
facility, etc.)
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(2) Computer Use Education/Training Function

As shown in Table IV~T7 , this consists of training of teaching personnel
and computer users. Details are discussed in Section 4,

Table iV-T' Computér Uée_Education/Trainfng Courses

Field of Education | _ Outline of Course
1. Training teaching | OCenter users_training
staff OSA/SE training

(OProgrammer training S

2. Computer language | OFORTRAN (incl. graphics) .

OC language (incl. graphics)

Cdeftwafes“for personal computers

()Software development and support system

3. Center use OUse of mainframes (for engineers and-programmers)
procedure o |

4. Numerical calcula- ONumerical calculation
tion technigques. | Ofraining on the use of application software

S.System tedhnology C)Assémblers ' '

(OData communication

Oilnterface techniqu95;

C)Automatic data aquisition system
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(3) Technical Calculation Service and Consultation Function

With a view to developing technical calculations and adding more

sophistication to research and development; programs with specific functions

should be prepared in the followihg fields. Table IV-8 shows the types of

software to be prépared, and the details are discussed in Section 3.

Table V-8 Preparation of Application Software

Field

Outline (sample'programs)

‘1. Structural analysis

2. Impact analysis

3. Fluid analysis

4, Muclear pOWeT

5. Chemistry
S.Chemiéal engineering
7.0ptics.
8. Electronic
9. Electromagnetism
10. Mathematical

11. Graphical routines

Programs which carry out structural analyses
concerning not only static/dynamic analyses and
linear/nonlinear problems but also thermal
conductivity and sound. by the finite element
method.

(OPrograms dealing with nonlinear large deformation
behavior of gases, liquids and solids when impact
is applied. o
Either the finite difference or finite element

- method is used.

(OLiquid analysis programs (constant/non-constant
analyses of incompressible/compressible viscous
fluid, turbulent flow and multilayer analyses)

OPrograms concerning running the research reactors

of RSG~LP. Evaluation of the core performance

(group constant calculations, and burn-up

calculations) and programs.relating to screening)

.C)Programs concerning the molecular orbital method

and molecular dynamics

Programs necessary to design piping, regenerator
and distillation towers

Olens-design programs

|OPrograms to analyze the electrical feature of

engineering electronic circuits
(OLogi¢ circuit design programs
¥ OPrograms to calculate magnetic fields, magnetic
forces, electric fields and eddy currents
(OGeneral -purpose science and. technological program
 routines library
[ OPrograms to enable color image output
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SECTION 2 TECHNOLOG!CRL lNFORMAT|ON.MANAGEMENT-AND;.
SUPPORT OF RESEARCH AND -DEVELOPMENT

2.1 Analysis of Current Problems and Needs
(1) Analysis of Current Problems and Needs

Table IV-9 shows a summary of the problems and needs concerning
technological information management and research and dcvelopment,support for
the database. In this table, problems and their corresponding causes, and

needs and their corresponding background are listed with possible measures.

These problems and needs‘relatfng_to_the databasg are énalyzed with

B emphases on the methods for procurement and uselof information necessary to
carry out research and develqpment. and on fhé way for systematizafioﬁ of
research and deVe!opmént‘feSﬁlfs as_iﬁfbrmation. Basically, they are
attributed to the management :of “iﬁput information” needed for research and
development and “output information” as research and development results. The
results of the problems and needs analysis listed in Table IV-9 can be

sunmarized as follows:

@ Procurement and use of information necessary for research and
development ' _ | _ ' -
-—Use of books and data books in specialized fields -
(procurement of basic information)
—Procurement and use of the latest technological information

@ Mutual use of information to promote fesearch activities
—Mutual information exchange among -laboratories ‘in the PUSPIPTEK-
Serpong complex 7 h i
——Faciiitation of joint reéea:ph with outside institutes or those of

industry

@ Systematic ‘Arrangement and use of research and devélopment results
—Arrangement and distribution of reports and papers -
—Shared use of software resources
~-Management - and distribution of experimental data
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Tabte IV-9 Problems/Nesds Analysis Chart

Category"
No Problem/Need Reason/Cause Counterneasure
- olele
1. | O Book volume is not large | © Fach lobratory has O Translation/ @
eniough to maintain-a - its own small publication of
sufficient information library, which is specialized books
for reserches. ' (PBII, a lacking both in and organization of
core institute for ‘quality and quantity. monographs, reference
scientific documentaion : books, etc. into
distribution, has the same specialized fields
problen due to financial
restrictions, ) It is difficullt to | © Information relating | ©
grasp the actual to books and journals
nunber of journals held by each
and books held by laboratory is input
PUSPIPTEK-Serpong as into a database for
a whole. : COmRON use,
O Clearing service is ©
set up to offer
information on access
to journals/books
held by each labo-
Tatory in PUSPIPTEK-
Serpong.
2. 1 O Both long time and high | O PDII, a core O Communication means ©
cost -are spent to obtain institute for is to be established
the latest technical distributing science between PUSPIPTEK-
documents necessary for and technology Serpong and PDII.
research activities "documents is far away :
o ggggoigéPlPTEK O Arrangement should be ©@
made between PDII and
the Center for indus-
trial Technological
Information so that
information can be
obtained without
visiting PDIIL.
(O Overseas on-line O Ain to reduce or (@]
.database, although eliminate use charges
effective, incur high to internal research-
cost and have not ers by subsidizing
been used much fron charges made 1o
i external users.
O Train professional ©
database searchers
for effective retrie-
val.
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{Continued)

Category®
Na Problem/Need Reason/Cause Countermeasute
g olo|6
3. | O It is difficult to . O Combination, of O Collect and . ©
autually grasp the -research themes distribute. infor- .
activities of each. extending over many mation relating to -
laboratory in PUSPIPTEK- fields {o create research projects,
Serpong. - Therefore, advanced subjscts, ‘personnel, - facilities
autual exchange of | which was the and equipment .in each
reseaich results is not original aim of .laboratory
improved. PUSPIPTEK-Serpong, .
has rot been” -
realized.
O No place has been set | O Set up meetings for ©
for information - . information exchange.
exchange of research : :
activities.
4, 1O Interdisciplinary joing O WNo place has been set | O Hold interdiscip- ©
studies with both internal . Tor research exchange linary forums to
laboratories and external with other fieids. waintain close
institutes or. industries contact with other
should be developed. fields.
O Use an information ©
‘gxchange network such
_as UNInet, and .
discuss, the use of
overseas information
networks. -
O Opportunities are’ O Actively conduct ©
scarce for joint joint research inter-
research with nally and with
external institutes -external institutes
and industries. or industries to
inform about the
activities '
{technology/personnel]
/facilities) of each
laboratory of
PUSPIPTEK-Serpong.
5, { O Reports/papers as results | O Results reported by | O Collect and ©
of R &Darenot .~ each laboratory and ‘distribute technical
systematically maintained bibliographical in- reports and papers
at PUSPTPTEK-Serpong as a formation are issued by each
whole. _ _ “individually laboratory, and input
Therefore, information : -maintained. ‘bibliograhical infor-
‘cannat be smoothly offered’ Therefore, they are mation into a data-
gpon reguest from ' :not available for ‘base.
reseachers, industries, common use as
ete. ‘resources for
PUSPIPTEK-Serpong as
a whole.
6. 1 O As R'& D expands in O Aim to reduce O Manage all the ©
PUSPIPTEK-Serpong, much “development and "software developed
software as tools to. purchase cost by and purchased by
support R & D is develcped preventing laboratories input
and purchased. duplication in thea into a database,
: developement/purchase share software
by laboratories, TES0UCES. )
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{Continued)

Category*
o Problem/Need Reason/Cause Counterreasure
S ‘ OREGONNE)
6. | O Resources, are scatfered § O Software origimally | O Hanage the softwarve ©
- if maintained individua- developed contributes developed or
11y. o ) to technology purshased at each
Unified management is rec- transfer through dis- laboratory in one
onmended to produce the tribution to other place and promote
best resource from resnlts institutes and sharing of software
of R &D. : industries. resource by inputting
the bibliographical
information into
database.
7. { O'Managerent of experimentai | O Managerent of O Prepare SOP to define ©
data is often left to each experimental data is the management
researcher, and results " not organized. procedure for
may be scattered as R & D experimental data in
devetops and expands in each laboratory
fature.
O As R & D develops, the O As the data volume O Process and store @)
volume of experimental increases, data data by general-
data increases in each managerent” by purpose computers.
laboratory. Data is personal computer
currently sanaged mostly tends to cause
by personal compuiers. inconvenience in use.
Tt is necessary from now | OO Screening of. O Make a database and ©
on to effectively process experimental data distribute, starting
and store experimental widly distriboted from data with high
data and to systematically _database use or for need by external
store,” manage and distri- individual is not institutes, etc.
bute those with wide app- practiced. based on assessment
lication expected. ' and verification.

Notes: % Category of approach to solve problems.

M “Systematization” - Preparation of a database and information system
@ "System/Organization" — Improvement, medification and establishment of systems and

organizations

@ "Others" — Measures other than @ and @
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(2} Needs for the Use of Technological Information

A needs investigation was conducted gonqerping the use of the exiéting
database and the source data to be input into a database in"each laboratory of
PUSPIPTEK-Serpong. Analyses of the results from the “Questionnaire on
Creating a Databaseﬁ and from personal interviews coﬁdﬂétédsiﬁ each'laboratory
will be discussed next. Replies were thaiﬂed;from_six lahoratories (LKT,
LAGG, LUK, KIM, RSG-LP and LSDE)which were in operation as of the time of the

investigation.

Technological information that is_used to set up a database is héreinafter
referred to as “source data". The needs for a database can be divided into

the Tollowing based on the source data conceried: .

@© TUse of source data created and stored through research and development
activities in each Iaboratory of PUSPIPTEK~Serpong.
@ Use of source data created outside PUSPIPTEK-Serpong.

1) Needs of source data created and stored iﬁside-PUSPIPTEKﬂSefpong

In the needs investigation, atténtionrhaszbeen paid fifst:to source data
commonly used by staff members of each 1abératofy.lfaﬁlé-jv¥10 shows
examples of source data subject to the ihvestigatioﬁ" Asimentionédibelém
source data which can be subjected to common:use-generally’shoﬁ a higher

need for use.

(@ Source data subjected to the common use of research staff show
relatively high needs (refer to Table IV-11 ). '

@ Strong interest in the activities and facilites of other lahoratories
was indicated by those members with an interest in mutual - exchange of

information,

Table IV-10 Source Data Created in PUSPIPTEK-Serpong

Information concerning each laboratory (facility/specialization)

Research staff in each laboratory
Reserach groups in each laboratory

Library information in each laboratory

@eeeee

Information concerning application software either deVeloped or
purchased

@

Technical reports and papers disclosed _
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The following needs exist concerning the preparation of a database of
experimental data (numerical data) created in each laboratory. However,
‘because of the nature, they are unlikely to be distributed widely, and are used
- in reseach ‘and development at individval researcher level. For example, the
. ‘needs for source data management shown in Tablelv-11 exist,  Databases
currently in use are mostly for personal computers. In discussing the
preparation of a databases, comprehensive management and distribution for
the ertire PUSPIPTEK-Serpong are recommended concerning experimental

data, research project results and library information

Table W~-11 Needs for the Preparation of a Database

Institute

. Needs

Currently in Use

LSDE

Measured data and budget management

« Measured data, library
information, budget
management {(dBase I1l is used)

RSC-LP

Personnel and financial management
Project management
Numerical data{puclear cross-section

data)

KM

« Research subjects, research outlines
Measured data management (equipment

used, measurement conditions, ete, )

LUK

Research activities (personnel,

materials, equipment, time, test results
outline)

Research results(report, persomnel, test
data) '

» Test report
(material, testing device)

« Airplane(prototype)
fatigue test data

LAGG

Library information management

LET

Device analysis data management
Project management

Note: ( ) indicates examples of source data.:
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eeds of source data created outside PUSPIPTEK-Serpong
Source data created outside PUSPIPTEK-Serpong are, as shown in Table IV~
roughly divtded'into the basic information necessary to carry out
arch and development -and industrial techpolegical information in various
ds. The needs of these source data show the following characteristics:

In relatlon to- the use of 11brary 1nformat1on and overseas on-line

~database services necessary.to support research and development,

relatively hlgh demand was observed, -as was the case in PUSPIPTEK- Serpong.

On the other hand, demand is not always very high for source data
concernlng SC1ent1fxc and technologlcal administration, patent
information, patent regulations, industrial standards and va110us
statistical data. The extent of demand for these source data is
considered to largely depend on the spec1al1zed f1e1d ef a researcher and

on the actual activities of a Iaboratory For example ‘in the 1aborator1es

engaged in industrial technology field the demand for such source date as
industrial standards is high. On the other hand, such a demand was hardly
seen in the laboratories which are mainly engaged in fundamenial research,

in ‘their research activities

Table IV-12. Source Data Created Outstde PUSP | PTEK-Serpong

(1) Fundamental information needed for promotlng of R&D (malnly in the Repub

@eeeeae

@ 1

® e e

_ _ —110 of Indonesia)

Information concerning 1aberatories. _
R&D projeet information (research institutes/private enterprises. ete.)
Library information (books in outside libraries, etc;).
Research staff in each laboratory |
Research group in each laboratory
Activities of academic sociefies
Use of overseas database services
ndustrial technological 1nformat10n 1n various fields

Planning on technology development by government

Patent information and patent regulation

Industrial standards (domestic, U.5., Europe, Japan)

Various statistical data (domestic)
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2.2 Possible Future Approaches

In the predéding sections, problems and needs analyses were discussed as lo
“ghat” are the problems to be solved and the needs to be realized. In this
section, the résults-df“discuSsions on “how" they are to bc realized are
described. The major aﬁproaches are summarized into the following three, and
Tabie IV-13 shows how these can be achieved. Based on these approaches,
sugeestions ideas concerning technological information management and support

'for_research and developnent will be discussed in 2. 4.

(O To support research and development effectively through information
distribution |
— Organize and obtain sufficient monographs, data books reference books,
ete. _
e Use.overseas on-line databases and train professional database searchers

-— Conduct research exchange and joint studies extending over many fields

(& To manage technological information systematically and to promote technology
" transfer to industries
~ Prepare a datébase for technological information
— Manage sofiware

— Manage experimental data

® To diffuse industrial technological information widely through translation,
publication and PR activities
— Translate and publish specialized books

— Promoie PR activities of the work.of each institute
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Table IV-13 How to Achieve Better informati’bn-hianagemeht

1 OBffectively

()Eech 1aboretery._eitﬁdugh haeing'a small libfafy. does not

OEffectivély
support R & D obtain - have enough books to maintain'a high-quality information
through ~inforpation for serv1ce to 1ts researchers
information’ specialized | L
distribution. fields. : Books/data in spec1allzed flelds should be organized and
' “offered,
_Bxbllograplc Informatlon of Journals/books held by ‘each
laboratory stiould be put into a database for unified
‘management and gistribution, and ‘for common use as an -
information: resource.
At the same time, contact thh PDII should be strengthened 50
that technological information can be obtained more
" effectively (in a short time), A clearing service to offer
information on access to various documents should be set up.
Database ‘searchers sould be trained and overseas on-line
databaSes shou]d be used effective]y.

OFacilitate ()Hutua] research’ exchange. combxned research of inter-fields
information and creation of high-level subjects within PUSPIPTEK-Serpong
exchage among have not been developed: efiough, :
laboratories of ‘ : _
PUSPIPTEK- Therefore, - mutual exchange should be activated through
Serpong. holding repular meetings to integrate information concerning

the research préjects, . personnel, facilities and technology
of each laboratory.

OFacilitate OResearch exchange and joint research inside PUSPIPTEK-Serpong
research exch- and with outside insti{utes or wlth industries have not been
ange with other j  well developed.
fields. S _

Research exchange and joint research should be encouraged
“through holding interdisciplinary forums inside and outside
PUSPIPTER-Serpeng, including with industries
OSystematically | OSystematicaiiy ()Technzcal reports,’ papers. ‘etc. d:sclosed by each laboratory
manage and manage and are-paintained individually. Thus, mutual untilization of R
transfer distribute & D results is dlfflcult and can not be met promptly upon any
technogolical technoiogical " request.
information to reports, etc. . :
industries. as research Technical reports, papers, etc¢. issued by each laboratory

results.

should all be collected. Bibliographical inforimation shoald
be put into a database to be distributed to each laboratory
and to be availab]e upent an external request.

OMake developed
and purchased
software
resources
available for
comzen use to
prevent them
from being
scattered as
assets of each
laboratory.

OAs B & D develgps, various software is developed much of
which is left as an unused asset.

Information concerning software developed and purchased by
each laboratory should be put into a database for unified
management and distribution, and for more common and
effective use.

At the sane time, dupllcatlon in development and purchase
will be prevented.

Software assets as R & D results should be offered. to
industries, eic. to promote technology transfer.

(To be‘continued)
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(Coritinued)

ssignment of Tasks

OPrevent
scattering of
experimental
data.

OManagenent of experinental data (especially raw data) that is
to be left to each researcher.
As R & D develops in future, these results will be subject to

the danger of scattering.

Hanagement regu]ations'(SOP) for experimental data should be
created for each laboratory, and should be as comprehensive
as possible for PUSPIPTEK-Serpong as a whole.

(OManage experi-
mental data
effectively.

OA large quantity of experimental data is created, most of
which is currently stored and contrelled by personal compu-

* ters, Depending on the data quantity and form of use, suffi-
cient measures can not be taken.

Instead, storage and management by general-purpose computers
should be practiced. As for data verified and assessed to
have a large demand, this data should be put into a generally
available database.

Obiffuse widely
industrial
technological
information
through
publication and
PR activities.

OtTranslate and
sell specia-
lized books to
widely distri-

. bute them.

(ONot only purchase and organize imported specialized books,
but also translate and publish them in Indonesian, thus
distributing them at a low price toindustries and educational
fields to diffuse industrial technilogical information.

Olnform the work
datails of each
laboratory to
industries

(OFidely inform the work details of each laboratory (subject/
personnel/techinology/facility) of FUSPIPTER-Serpong to
facilitate forums/joint research with outside institutes/
industries. Prepare and distribute PR materials.

2.3 Technological Information Management and Support Plans for Research and

Development

(1) Effective Support for Research and Development Through Information

Distribution

1) Objectives.

@ Objectives . .
The primary objective is to obtain-and to distribute information needed

in research and development.

.Therefore, it is necessary to prepars

monographs and data reference books for specialized fields and to provide an
environment where overseas on-line database services are available.
However, . the full contents of these monographs data books and reference

books dornot need fo be put into a database as they already exist in hard

copy for use
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Since its foundation, PUSPIPTEK Serpong has aimed at creating h1gher
research sub]ects by combxﬂlng 1nter f1e1d ass1gnments and at creatlng an
1nterdlsc1p11nary_envzronment through.research exchange among fany flelds
It aims to offer 'places"'whefe-pxojeot information and’ interdiseciplinary
research can he exchangéd-and joint'research can be conducted thus
overcoming 1nd1v1dua11y 1solated situations and facilitating joint

activities.

@ Categor17at10n of source , data and preparatlon of the database
In order to achieve these ohjectives, preparatlon and use of databases
(1nclud1ng existing commercial database services) are essentlsl. It is
~especially necessary to assess ‘and discuss the source data categories and
sCope'of:data_to be carried in thé database. Table IV-14 is a summary of
these concepts, D1scuss1ons 1ncluded those subjects for common use as
informétion'resources, and those as 1nd1v1dual 1nformat1on resources in

‘laboratories.

Tt is not a practical approach to manage and offer all source data in
the database ‘in view of'theICOSt and Iiksiy use. For exsmple; with
specialized monographs and databooks althoUgh the bibliographical
information needs to be managed and d1str1buted the necessity to build a
full-text database is rather low. It should be sufficient when a researcher
has free access to them in the form of documents. - The assessment of whether
or not to input.source data into a database should be made in respect of
the following aspects: _

a. Usefulness as a common information resource
b. Distinction between bibliographical information as a search tool and
actual information as a study tool '

Compared with information input into a database and widely distributed,
there are other types such as experimental data created in edch tahoratory,
whose range of use is relatively limited. With such source data, the
following approaches should be considered:

a. Not to incorporate into a database for the time being,’ but fo be
offered as a data logger to each Iaboratory

b. Based on a verification and assessment of the data by researchers,
-only deve]op a database on the source data_whose'réliahility is
assured. 1t is esséntial; howévér.sto-confirm the value of the stored
data and its demand for'use! In case of outer service, user's needs

- ghould be analyzed and a database should be-constituted by joint

cooperation between researchers and center staff. -
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Table IV-14 Categorization of Source Data to be Used in the Preparation of a Database

Form of Management

Data Category
ala Lategory 1. Database | 2.Data logger| 3. Manual

Monograbhs/'data reference ©
Research information ©
Technological information - @)

(research results)

Technological information ©
(software)
Experimental data (source data) ©
Experimental data ©
(assessed/verified)

Notes 1. Input into a database as common use information and distributed
widely. .-
2. Sufficient by a data logper management.
3. Sufficient by manual management. Bibliographical information

managenment on reference books, however, is necessary.

2) Preparation of reference books and data books of specialized fields
Reference books and data books in specialized fields should be available
to each researcher, whose basic information is necessary for research and
development is offered. Also, as characteristic of an information center, it
is necessary to prepare reference books concerning the use of computers, and
especially the development of application software and related uses. Table V-
15 summarizes the major research fields for laboratories which are either

under operation/construction or in the planning phase.
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Table tV-15 Major Research Field Needing Reference Beoks

Name of Lahoratory

Major Research Field

(1)

(2)

(3)

(4)

(6)

(8)

(1)

(8)

(8)

(10)

(1

LAGG:

LUK :

LTMP:

LET :

LKT :

LET :

K1Y

LMT

1P

RSG-LP:

LMBA:

Aerodynamics, Gas-dynamics
and vibration laboratory

Strength of Materials,
Components and Structures
Laboratory

Thernodynamics, Engine and
Propulsion Systems
Laboratory

Applied Ejectronics
{aboratory

Research and Deve]opment
Center for Applied Chemistry

Research and Develcpment
Center for Applied Physics

Research and Development
Center for Calibration,
Instrumentation and
Yetrology

Applied Metallurgy
Laboratory

Process Technology
Laboratory

Maltipurpose Reactor and
Supporting Labhoratories

Natural Disaster Mitigation
Laboratory

- 4 o & ¥

« e o L T = & ® = e« = . » ©

s 2 8 ® e 0

- 3 8

Low-speed wind tunnel experimentation
High-speed wind tunnel experlmentatlon
Flight dynamics

Sound/v1brat10n experlmentatton

Hatenlal testing (destructlve/non destxuctlve)
Structure fatigue testing = N
Vlbration testing of large vehicles -

Thexmodynamlcs/thermal conduct1v1ty
Fluid equipment
Engine/propulsion systels

Electronic clrcults/commun:catIOn technology/computers
Electronic matérials

Electronic devices

Standardization and production

-Chemical analysis

Basic chémistry
Food chemistry
Applied chemlstry .

Structure and ploperty of materlals
Dynamic characteristics of materials
Metallurgical physics

Polymerization technology

Ceranics

Pynamic measurement
Electric/electronic measurement
Thernal measurement

Optical measurement

Acoustic measurement

Metallorgy

Yetals

Corrosion

Nonmetallic substances

Production of macromolecules and complex materials
Physical/chemical proce551ng of materials

Material handling -

Container packag:ng for transportatlon of products

Operation of multipurpose reseach reactors _
Production of radioisotopes

Nuclear fuel

Radioactive waste

Radiation experimentation

Safety research

Kaintenance and development of nuclear power-related
equipment

Huciear phys1cs/chem15try

Collection of data on natura] disasters
Hethod/technology concerning safety
Disaster preventive structures.
Education/training for disaster prevention

(To be continued)
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{Continved)

" Name of Laboratory ' Major Research Field
(12) L1SDE: Energy and Boergy Resources + Alterpative energy {solar, wind, biomass, gasification,
Laboratory liquefaction technology)

New energy (MHD, ocean-thermal energy conversion)
Energy-saving technology

Energy economics/mode] analysis

Development of energy industries

Source : PUSPIPTEK summary materials

~ 3) Use of overseas on-line databases

Qverseas on- line databases should be used so that the latest technological
' 1nformatxon for spec1alxzed fields can be effectively obtained. Tor this
purpose, it is necessary 16 train profess1ona1 database searchers for quick
access to a spec1f1c document. Although the fields vary in each laboratory,
an ekténsive'range of‘dafabases will become available through user contracts
médélwith majof data distr{butoré (e.g., DIALOG, SDC, BRS). Any use of
databases for extremely specialized f1e1ds not covered by these should be

dlscussed separately

4) Exchange of ReSeérch Information
Mutual quéérétion should be pfomofed through information exchange among
labo}atoriés of thé.PUSPIFTEK—Serpong;complex. Interdisciplinary forums and
joint research among different_fields should be promoted for muival exchange.
Information exchange among laboratories would be strengthened by the following

methodsf

@ ' Information exchange on a regular basis.(by_meetings)
@ Periodical di#tribﬁtion of information concerning major research
subjects, facilities and personnel
® Promotion of the use of existing 1nf0rmat10n networks such as UNInet
@ Links with overseas networks through UNInet
'(Refer to Part M-Section 1.)

5) Interdisciplinary forums

By holding forumé on a regular basis (once every month or so), the first
step in setting up the basic conditions would be taken for joint studies among
different fields or with industries, All efforts should be made to create an

environment which encourages inter-field joint research.
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@® Set up interdisciplinary forums in PUSPIPTEK-Serpong and hold regnlarly on
selected subjects (jointly with outside institutes) -

@ Achieve joint research and common use of facilities inside PUSPIPTEK-
Serpong _

® Achieve Jo1nt research progects with out31de 1nst1tutes such as those in

the 1ndustrles

(2} Systematization of Technological Information and Technology Transfer to

Industries

1) Objectives _ .

' The main obJect1ves are to systematrcally manage research and development
results as technolog1ca1 1nformat1on w1de1y dxstr1bute it not only among
laboratories of PUSPIPTEK—Serpong but also to 1ndustr1es. and to fac111tate
technology transfer It w111 flrst be necessary to make technologzcal
1nf0rmat1on available for use as a common resource Con91der1ng technology
tlansfer and external 1nformat1on drstrlbutron it is essent1a1 to
syetematically manage the information, Technology'transfer. in its true_sense.
is made possible when “technological information" stored through research and
development, tralned “personnel" and estab11shed hardware are integrated.
The wost important thlng. which in fact is often overlcoked 1s systematlc

management and distribution of relevant technologlcal 1nformat1on

D1scu551ons should include 1nf0rmat10n management/dlstr1butlon as a common
resource and management of 1nd1v1dual experlmental data created in each
laboratory. The former should be 1nput into a datahase for wider use, while
management of source data should be studied to promote research and
development more effectlvely for the latter. lnd1v1dua1 experrmental data has
limited users. If any experlmental data accumulated will create a h1gh use
rate in future, it can be input 1nto the database for dlstr1but10n
Therefore, source data, but it has to be assessed, verlfled and given
reliability. =Thus, it will be necessary for the time being, - to nanage source
data by a data logger. ' ' ' '
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@ Technological ~—+Hanagenent/provision of research and
information- ~“~[:: management results
—- Bibliographical information of books/journals
held by each laboratory
@ - Software management ——7—- Management/distribution of software as
development results
“— +Common use of sofiware assets

C) Management of ~—1+ Improvement in the Management of individual
experimental data experimental data

‘— .« Provision of a data logger
.2) Technological Information Database Management

@ Ohject of managément _

Technical reports, periodicals, papers, etc. prepared as research and
development results of each laboratory would be collectively managed and
distributed. These results should be widely offered to researchers,
industries, universitiés and related institutes for diffusion and for
technology transfer. At thé same time, research and development results for
the entire PUSPIPTEK-Serpong complex should be systematized as technological
information into a wnified system for re-use. It is aimed thai{ PR aCtiyities
should be carried out concerning the work of PUSPIPTEK-Serpong and, at the
same time, the results should be offered. They will further contrlbute to

mutual information exchange among loboratories.

@ Managed information and information items
'Managed_information consist of technical reports, periodicals and papers
disclosed as research andldevelopment results of each laboratory, and
related bibliographical information. At the same time, information
concerning journals and books held by each laborotory would be offered with
the alm of a common use of resources Management of these journals and
__books should be left to each laboratory. Table IV-16 shows examples of
I1nformatlon 1tems that are needed for results as well as for journals and
books.

@ Distribution service .
a On- 11ne 1nformatlon 51str1but10n
On- 11ne retr1eval should be ‘made ava11able to each laboratory of
PUSPIPTEK Serpong concern1ng information about research results. A
_ cons1gned retrleval serv1ce should be conducted to external institutes for
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Table IV-16 Technological Information Management(by |tem)

Information Item Category Remarks

@ Original title. C | Report/periodical/paper name

® English title -

@ Author's name c

@ Section to which author belongs C _

& Research project name C Needed when the results sre attributed
1o a specific project: - '

® Meterial category ¢ Category of publication, etc. within
an academic society, general
publication or PUSPIPTEK-Serpong

(@ Publisher c o

® -~ Abbreviated name fo material C

@ Volume, isseue No. N For periodicals

@ No. of pages N

@ Data of isseue N

@ Abstract C : _

@ Regisiration No. N Assigned at registration

@ Date of registration N ' o

® Medium category C Book, microfiche, etc.:. -

@® Language used C Indonesian, English, ete,

@ Key words e S -

@ Classificatidn code C e g UDC system

Date volume per document

- 2000 bytes

Note €: characier data,

the time being. This,

N: numerical data

however, could be changed to on-line, depending on

the availability of communication lines with PUSPIPTEK—Serpong.

b. Clearing service

Inqu1r1es from researchers or the 1ndustr1es out51de can be dealt with

by a section of the Center. " Not only a database 1etr1eva1 serv1ce but

also an 1nformat10n procurement serv1ce should be offeled concernlng
information held by 1ab0rator1es of PUSPIPTEK,Serpong

c. Material provision

Haterial is given upon request from users. ﬁeterials which ‘can be

disclosed could be given not only to laboratorles of PUSPIPTEK-Serpong hut
also to the industries and external 1nst1tutes Initxally, the
procedures for dlSClOSUie restr1ct10n per1ed and rev1ew need to be set

“up. It is also important to allocate a service cordinator who dlStrlbUtes

materials to customers.
1V-28



@ Management period
Information management should be maintained by the database at least for
the.period of that material is held by the Center or each laboratory. The
period available for on-line rétrieval, however, should be for about 10
years. Materials which are older than 10 years would be kept on magnetic
tapes, which can be accessed as the need arises. - All bibiographic
information on. journals and books would be offered.

® Estimate of data volume
As show in Table IV-17, managed data volﬁme has been estimated for the
case when all the PUSPIPTEK-Serpong laboratories are brought into operation
and their activities are established. Information on about 100 documents
per laboratory would be registered and managed annually, which would be
stored on disk for a 10-year period for on-line provision. Information

concerning all journals and hooks held by each laboratory should be

provided.
Table IV-17 Estimate of Data Volume

(D Institutes under this scheme (final stage) 12
@ Center for Industrial Téchnological Information

(incl. documents managed by the Center) 1
(3 Research result document (per laboratory per years) 100
@ Journals, books (per laboratory) 10000
® Data volume per document (bytes) 2000
® Period (yvears) 10
(D Total data volume (refer to the note) =0.28 GB

Note: @= [ (D+@) x@x@) x@+ @ D+@) xG)]

® Preparation of the database and management system (personnel, ete.)
'Prebaration of database and management are discussed in the following

paragraph.
3) Software database management

(D Management objectivies
Information]cdhcerniﬁg software developed or acquired by each laboratory
should be collectively managed g0 that duplication in development or
purchase is prevented. As research and development expands in PUSPIPTEK-
Serpong, not only the acquisition of application softwares but also its
developmeiit is expeced to grow. In particular, any software that is

developed is the result of in-house technology and should be treated as an
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“asset” . Disclosure of such software to the industries would encourage

technology transfer.

@ Management item and-information item _
Management items conéist of-bibliographical-informaiion item concerning
software (programs and documents) and softwafe contents, Table iV-18 shows
typical management items and information items for documenting software.

Table IW-18 Software Management (by ltem)

Information -Item 1 Category | s Remarks

Software name (in Indonesiam) ¢
Software name (in English)
‘Software name (English
abbreviation)

Version No.

Program registration No.
Program function,

Input data

Program outline

Qutput data

Assigned at registration

Major items only .

e o oo =

Majoy items only

Source program Y/N

Language used

No. of steps

Bevelopment environment/08
Medium (MT,. FD, ete, )

MT: No. of tracks

MI: recording density

MT: code (EBCDIC, ASCLD)
Section that developed/purchased
Development consignee or seller
Date of development/purchase
Date of program registration

[ B o o T o B ar DS T o T o S e B

Dacument Y/N

Document medium

Document title

Document registration No.
Other information

User's manual
‘Assigned at registeration
1 Attached data Y/N

B0RBN ! ©O8REEHERLEREE | CERAIEE ©O®

Data volume per document - : S 3000 bytes

Note C: character data, N:  numerical daia
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They are roughly divided into software function, form of presentation and
attached documents. For software purchased by the Ceater, programs and
documents would be managed enbloc by the Center. Tor software purchased or
developed by individual laboratories, it is recommended that the Center
manage them as much as possible.

(® Distribution service
a. On-line information distribution
On-line retrieral, depending upon the software available, should be
realized for the laboratories of PUSPIPTEK-Serpong. An on-line service to
external institutes would be left for future planning.

b. Retrieval service
Inquiries by telephone, etc. made by internal researchers would be
accepted by the appropriate section at the Center. Inguiries from

external institutes would be accepted in the same way.

¢. Distribution of information and programs

Distribution of information concerning software and programs should he
a.basic service. For the distribution of individual application software,
‘the handling method will be different between those originally developed
by laboratories and those purchased. Purchased software could involve
possible problems concerning the intellectual property right of the
deyeloper, and the right of use by users should be carefully discussed,
Software. originally developed should be available for wide use as a common

resource, while paying due attention to intellectual property rights.

d. Preparation/distribution of a software list
A list of software registered in the database should be prepared and be
.regularly distributed (once a year or so) to each institutes and
institutes outside.

Management Period , _
Software should be managed according to its life cycle (development/
purchase—> use—> rencwal->use —abandonment). Upon termination of the life

cycle and withdrawal from use, a software registration would be canceled.

® - Bstimate of data volume _
The data volume managed has been estimated according to Table IV-19
with a volume of .3, 000 bytes per source.
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Table IV<19 Estimate of Data Volume

(D Research institutes covered ' 12{final stage)
® Center for Industrial Technologlcal Information - 1(inel. ‘software
~acquired by
_ - the Center)
@ No. of items of software included 100{per laboratory)
@ Data volume per source {(bytes) : 3000
®

Total data volume gl (®+®) X@X@] =26 - MB

® Personnel required for database management -
Setting up and managing the database will need the foliowihg personnel:
a, Data gathering
. Data input

b
c. Data renewal {(for modification)
d. Database operating manager

e

. Database searcher

4) Individual management of experimental data
Experimental data, which are expected to be created'in quantity in each
laboratory, should be managed 1nd1v1dua11y in the ded1cated file space
provided for each laboratcry. and be not managed collectlvely by the Center as
is the case for the common use information.” These source data, for the time
being, wil] only:have limited use. Also, all the data will not necessarily be
used widely when they are incorpordted into. the database. What will be
necessary is effective management and processing of experimental data for
improvement in research and development.
1t will be most practical to prepare the database, not at the initial
phase, but when demand becomes apparent, when -the data has been assessed and
" verification. Further, before initiating cbmputerized'managemént, it will be
necessary to prepare management standards for these experimental data which

cover the creation of source data, its management, and use: -
(3) Translation/Publication/Advertisement: of Industrial Technological Informetion

1) Translation and publlcatlon of spec;aixzed books

@ Fundamental reference books for spe01f1ed fields are not Just bought and
organazed, but should be translated into Indonesian {o be distributed not
only to researchers but also to the industrial/educational fields for
better diffusion of industrial technological information. |

@ At the same time, through publication and sales of translated hooks,
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distribution should be expanded.

2) Advertising activities
Advertisement concerning research technologies, facilities, etc. of
laboratories of PUSPIPTEX-Serpong should be carried out.  These advertising
activities will contributé to study exchange and joint research among

different institutes and indusiries.
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SECTION 3 TASKS FOR TECHNOLOG'I_CAL CALCULATIONS AND -
UPGRADING OF RESEARCH AND DEVELOPMENT

3.1 Problems in Current Situation

At present, technological.calculations at PUSPIPTEK-Serpong are not making
active progress, Partly due fo fhe lack of large computers. : However, the use of
existing personal computers. or medium-size computers is restricted and are not
utilized for technological calculations. o _

The performande of personal computers today is remarkably advanced,
performance is approaching that of the large generaL'purpose computers of iwo
generations ago (such as the IBM?OQO) Furthermore, among the technological
calculation programs developed for personal computers (package softwaxes) there
are many known high performance programs. It is true that some package software
is expensive, and this prevents from broad use of personal computers for
technological calculations. '

Nevertheless, personal computers ev1dently have llmltatxons for
technological calculations. While the calculation speed of super-computers for
most advanced technological calculations is about to exceed 1 GFLOPS, the speed
of typical 16-bit perscnal computer is 0.} MFLOPS, and that of so-called
engineering work stations is about 1 MFLOPS. This makes for a difference of
over 1,000 times in calculation speed. Differences in calculation speed can not
be simply compared; however, it does affect the efficiency of research and
development to some extent. Although the speed of sﬁper—minicomputers is
estimated around § MFLOPS, the effective calculation speed (turn-around time}
draStically slows down when multi-users do calculations at the same time, thus
making the computers practicaliy useless. From this viewpoint, it is'necessary
for the Center fo install mainframes to provide many users with efficient data
service, ) _

The current level of achievement of technological calculations in the
laboratories established at PUSPIPTEK-Serpong is still relatively low, and the

reasons may be summarized as follows.

(D Description of laboratories

The 1aborat0r1es already established in PUSPIPTEK -Serpong are d1v1ded into
two groups accordzng to the nature of their operations. The_first group (LXT,
LFT, RSG-LP, etc.) does indehendenf research, and does not accept coﬁsigned |
research from outside. The operation of the second group (LAGG LUK KIM, etc.) |
consists mostly of consigned research from outside sources.

The first group of laboratories, conducts mainly experimental research.
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However,'due to financial reasons, facilifies are insufficient. If computers are
installed and suitable software purchased for the Center, theoretical research
using these computers will become possible.

Most of the activities of the second group of laboratories are consigned
research from the private sector, although these may be in research areas. Very
few of these activities are based upon independent research themes of
laboratories. As a result, there is little incentive for researchers to
initiate their own research projects, and research morale is low. This may be
due to the fact that their consigned researches consist merely of the coliection
of experimental figures from various tests. With computers and software
instalied at the. Center, consigned activities can be broadened, expanding

analysis of experiments and tests

(@ History of research

As shown in Table 1-1, it has not been long since laboratories in PUS-
PIPTEK-Serpong started their activities, and they do not have sufficient staff,
especially in the area of experienced researchers. PFurthermore, due 1o a lack
of researchers with leadership skills, young staff are not being given

appropriate training in their research projects.

(® Presentation of reseatch resulis
Few opportunities exist for the presentation of research results, and from
this viewpoint alone, there are few research incentives. -For example, no annual

reports from the laboratories are being issued.

To summarize, it is clear that the problems surrounding technological
calculations can not be solved merely by the introduction of computers and
software. For more active participation of regearchers in technological
calculations, it is important to promote the potential for research especially
in human resources, it is important to acquire personnel with leadership
qualities and research workers with higher moraie. It is also important to
issue periodical publications and to provide an opportunity to present results

from research activities.
3.2 Needs of Analysis

- We will now examine the needs of laboratories for technological
calculations. _
. For laboratories and individuals engaged in leading research activities,

computers {(here, we particularly refer fo large computers) are indispensable
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tools in accomplishing research activities, for time and labor saving, assisting
the thought process; etc. We will now plan to define the needs for

technological calculations from compiter application for research activities.

(D Experimental analysis
Experimental analysis to verify the reliability of experimentally obtained
data; Verification using experimental values of premise, hypothesis and

assimilation are used in afalysis.

@ Forecast analysis
limportant application of computers in research in the field of nuclear
energy, airplanes,'warships, large-scale structures, etc., for safety
verification for new experimental tests and test runs, and for calculation for

forecasting performance and behavior.

® Design calculation
In PUSPIPTEK-Serpong, laboratories such as KIM carry out-design and
manufacfuring. Therefore, designs for lenses, ICs, etc will also be

conducted.

The computer applications explained so far'are-traditional cases.

However, with the considerable upgrading of scientific and technological
computation, which was sparked by the emergence of super*computers{ a_concept
for a new computer applications are growing in particular for technical
caltculation.
Computers in this field are considered as an indispensable tool for starting
research activity just like accelerators in elementary'particle physics. As .
research progresses by simulating phenomena in a computer simulation that
would otherwise involve high cost and risk (such as a tidal wave), large-scale
structures (tall buildings and dams), chemistry (new materials and design of
molecules) and astronomy"felétéd phenomenon which can not be tested on earth,
each become possible.

From the above, we can see the unlimited needs for teghnoldgical
calculations in the world, and these needs are expected to increase year by
year, This is also clear from the future plans of-éomputef'centers
established at universities in the U.S. and Europe. In the planning of the
Center for Industrial TedhnolpgiCal Ihformation, it should bé*the basic
concept for successful project to build up the technological calculations for
well balanced development of -the categories . @. @ and @ of calculation

stience,
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.3.3. Establishment of Tasks and Direction for Soiving Probiem
(1) Establishment of Tasks

As mentioned earlier, the first priority in promoting technological
calculations with computers is education of computer-retated staff. As
pointed out earlier, it is important to acquire staff with research leadership
capabilities. From this viewpoint, the most fundamental task for this project

" is to activate and upgrade research. -

Here, we will deal with the tasks of the Center for Indusirial
Technological Information as technological calculation center with emphasis on
technological matters.. Uses of the Center by researchers of laboratories in
PUSPIPTEK-Serpong will be classified as follows:

(D Preparation of new software programs and caiculation

® Use of package software
(2} - Direction for Solving Problems

1) Training of Application Engineers -

The basic specifications for preparing the programs as stated in (D
above may be prepared by researchers.. As a result, the Center staff will
program according to such specifications. The Center will only be required to
have programmers who know languages for technological calculations, such as
FORTRAN, C, etc.

In @, the Center will require new types of engineers, as explained below.

The softwares made available to the Center will be the most advanced for each

field of scienfific and technological application. This software, however, is

-not designed to be user-friendly . - Furthermore, for diversification of the
subjects of analysis or flexibility of calculation models, large volume of

input is requested, and preparing proper input data is not an easy task. On
the other hand, although researchers may understand the problems to be

analyzed, they may have no experience or interest in how fo express those

problems as. input data. The most important task for the Center is to find and

. train engineéers {called "application engineers") to link researchers with

-programs.

.2) Qualification and Obligation of Application Engineers
Application engineers require a full understanding of not only programs

and package software, but some knowledge of the technological field in which
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the programs will be applied. To explain the importance of application
engineers, we offer the following example. An actual phénomenon occurs in 3-
dimensional space, The change of the phenomenon with elapse of ‘time will
become a p:oblém. On the other hand, the innovation of computer hardwares and
softwares, especially after emergencé_of super~computefs,-is remarkable. In
spite of this, however, it is impossible to make 4 direct simulation of an
actual phenomenon on:the hasis of 3-dimensions with elapse of time except for
highly particular cases. Accordingly, in analysis with programs, the
phenomenon is changed to time-indepehdent and- the volume -of input is changed
to assimilated 2-dimensions. For perfofming this assimilation and modeling
not only. the understanding of the programs but-a considerable degree of
: understandiﬁg is necessary in the field of the engineering and science of the
phencmenon und_er analysis. . . = ,

Application engineers can not only explain the use of programs as
requested by reséarchers, but {hey also perform tasks such as demonstrations
or public relatioﬁs for programs or package sofiware. _Théy;perform a
demonstrations of program applications to researchers, to motivaté their
interest in technological calculations, and thus can further promote the
usefulness of the Center. Application engineers can alsoc be expected to
participate in the planning of research .projects, and to give advice regarding
technological calculations.. ' S .

As outlined above, the first task for achieving the estabiishment of the
Center as technological caléulation center is the recruitment and training of
application engineers. For training of application enginmeers, it will he
necessary to further train engineers and researchers, who have been educated
in various engineering fields {(such as strucfural.analysis, nuclear
engineering, fluid dynamics, etc.) so that they_become fuily acquainted with
the various programs. . It is generally difficult for univeréities to provide
such education and training. - One method ﬁould be to receive education on the
programs planned to be introduced to the computer centers .in a national

research institute, private firms or a computer center in develeped countries.

8) Arrangement of Software : : _ :

At the time of the stdrt—up of the Center, 10 to Zﬂ'prog:ams-may'he
introduced (see below). These programs, however, generally become obsolste
quite rapidly. Because of'this, it will be necessary t6~continuouély
introduce new programs and update old ones. The replacement'of progfams.
however, may be necesSary once every few years, unless completely new programs
are needed., It is-expecfed-that with_the*exbanéion of research fields,
programs not initially introduced by the Center will later be réQuestéd. The
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revision or new introduction of programs or package softwares appears feasible
from a budgetary standpoint.

- 3.4 Concept for Scientific and Technological Calculation Softwares

We will now discuss details on scientific and technological software to be
installed at the Center for Industrial Technological Information in accordance
with the classifications described in 3, 1,

(1) .Experimental Analysis

Each laboratory is currently . conducting various research activities.
However, experimental test data is not practically and academically effective.
Test data is complefe as research data oniy when it has been properly
analyzed. Experimental analysis is essential to guarantiee the reliability and
accuracy of the experimental data. The need for experimental analysis is not
limited to this, but extends to

(D Modeling for calculation,
@ Selection of softwares and preparation of input volume, and
@ Calculation,

Through such activities, knowledge and know-how to forecast phenomena can be
-accumulated without experiments. For the laboratories in the Center. software
in the field of structural and fluid analysis are necessary for experimential

analysis.
(2) Foracast Analysis

Generally, forecast analysis means pre-experimental analysis for
forecasting the scale and time needed for an experiment. The software
necessary for forecast analysis is nearly the same as that needed for
experimental analysis. At this point, however, we will deal with analytical
work necessary for the operation of a research reactor. For operation of the
reactor, special safety precautions that are different from those at other
experimental facilities are required. It also requires careful planning for
the burhing_nuclear fuel for economic a operation of the reactor, and
precisely detailed analysis for quality assurance of neutron flux for users.

For these, the Center must be prepared with a series of proper softwares.
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(3) Design Calculation

The Center performs design and production functions for certain types of
products, such as functions at LIPI.  Also, the majority of users besides
those of PUSPIPTEK-Serpong will be from industries., The Center will be
therefore required to have design calculation softwares.. However, there is a
limited field of products at this moment that can be designed:with softwares
only, even using the current super-computers. = For design calculations, the
Center should have softwares for optics (lens design) and electronics (LSI, IC
chip design). For other fields, part of the large total system can be
designed with softwares, a combination of which will contribute to the whole
design. ~ As-such softwares with a_relatively high independent nature, the
Center should have design softwares for piping design and distillation towers

which chemical plants will necessitate.
(4) Computational Science

As mentioned in 3.1 that computational science is a relatively new
scientific field. It tries to analyze hatural phenomena and engineering
problems by simulation using computers (especially, super-computers), and it
represents the most advanced abbiiéation of computers today. The software
which the Center requires and which can be classified as computational science
software are in the field of chemistry (molecular design in a broad sense),
fluid & impact analysis and electromagnetics. The impact means instant
deformation such as reSqu'of vehicle ¢ollision, and electromagnetics refers
to the problems such as distribution of magnetic field necessary for designing

motors
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SECTION 4 COMPUTER USE EDUCATION, TRAINING AND
PERSONAL TRAINING

4.1 Analysis of Current Problems and Needs

In ‘the Republic of Indonesia with the present trend to industrialize the
‘economy, it is most needed to train and educate a breed of technical and
scientific' engineers and searchers specialized in technological information to
support the core of research and development in that country. Presently,
comptuiter education is offered at Qarious places including the laboratories of
PUSPIPTEK-Serpong. However, most of the existing education and training systems
are limited to the basic and introductory applications of computers, resulting
in.a lack of training for the.more advanced applications of computers which is
neécessary for the development of industrial technology. This should be
incorporated in the regular training and education as part of a comprehensive

‘human resources development plan.

As previously explained, the computer is an indispensable and important
element in industrialization as well as scientific and technological
development. This can aid the researchers and engineers in the conduct of their
research and other activities in a more efficient and effective manner. To
provide this ‘important support for the reseachers or engineers, an appropiate
computer -hardware and expanded software as well as proper and comprehensive

educational system are most urgently needed
4.2 Establishment of the Theme and Direction for Solving Problems
(1) Estab!ishment of Theme

1) Required role
As mentioned previously, the fundamental objective of the Center is to
promote the four phases to improve the level of industry and technology in
the country. Considering that the computer plays a critical role in the
improvement of industrial technology, the computer education is expected to
be one of the three main functions of the Center. Therefore, the Center is
obligated to effectively contribute to the upliftment of the computer use in
indust;ial and technical fields. However, what is required is not mere
- pducation for computer use based on the technical aspects of computers, but

also the inclusion of control and management sciences as a part of
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industrial teéhnology.

2) Object, expectation and effects of efficient use of cdﬁputer

At each of PUSPIPTEK-Serpong laboratories, compuiers are used for
independent data processing applications.only. Considering the versatility
and many applications of compuiers in scientific fields, computers must be
used as a powerful tool in the conduct of their research and scientific
activities. Hence, the use and application.of computers both in scientific
and management fields require considerable improvement, = For this, proper
AWATENeSss of'the researchers and managers of this problem is necessary. This

is essential to the modernization and indutrialization of the country.

3) Scope of education - _ :

To rationally improve the computer operating environment and its use is
quite important. However, 6bjective and effective measures_to monitor the
efficiency and ihe improvement of the computers technology are just as
essential. It is therefore necessary to include basic management, quality
and production control techniques in the curricula as an indispensable part

“of industrial technology. The following explains a possible outline for

such curricula:

@ Promoting use: _ : _ . :
To promote the use of computer as .an-essential tool for
research and adopt methodologies to promote the use of

computers.

® Introduction to use: , e
To increase the number of people who use cémputers. To get
rid of the concept of computers as a black box. To give
guidance to allow access to the industrial technological
information.

(& Use of higher grade tools: _ o , _

~ Required teéhniqﬂes to handle problems which ean n-ot be

solved with the existing software.

@ Manager education: _ _ R
To educate the research managers to promote effective use
of computers.

® Operating technique: _ . _ o _
To transfer the knbw—how_behind the organization and
operations of the Center to .the .industries.-
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® Controlling technique:

To transfer the quality and production control techniques
to the industries.

4) Object and scope of education

It is needless to say that the researchers are the main focus of the

training for computer usage (hereinafter referred to as "user education”)

‘but considering the overall research activities the scope of such education

must be expanded as follows:

C) Reserchers, assistant researchers, research managers and office workers
_in PUSPIPTEK-Serpong.

a.

Researchers:
Researchers should have interest in the improvement of
research activities, and should realize the importance of
thé use of compuiers as a tool for reserch activity.
Assistant researchers:

'Assiétant researchers should not be mere assistant
technicians. They should closely cooperate with the
researchers as an active part of the research team.

Research managcrs: |
Rescarch'managers are required to be fully aware of the
importaﬁce of the use of computers for the improvement of
the working environments of the researchers and assistant

researchers

{Office workers:

0ffice workers must be able to use computers so as to
improve the efficiency of research related and suppert

activities.

@ Users outside PUSPIPTEK-Serpong lahoratories

PUSPIPTEK-Serpong shouid be the place where not only the researchers

of governmental organlzatlons and 1ndustual fields, research managers,
productlcn englneers, ete. could use COmputers but also outsiders should
be given access to study and or1ent themselves in compuier technology, as
_well as exchange opinions with the PUSPIPTEK -Serpong people thus, allowing
them to realize their potentials.
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5) Necessity of public relation activities and incentives
Some of the aspects of education are rather difficult for outsiders fo
understood. Due to the fact that the effects and results of such education
can not be recbgnized in a short period of time, it is, therefore, necessary
to publicize PUSPIPTEK-Serpong as a center for user education, and to
systematically cooperate with each lébbratdry régarding the educationai

plan. -
(2) Solution Strategy

Generally speaking, researchers, the main users of compﬁters,'do not know
nuch about computers and their applications. Researchers use compuiers as a
tool in support activities, however, effective use of computers as a research
teol is hampered by lack of knowledge insufficiént experience, limited
skills, and improper ‘environment for use as explalned in Partl Cu1rent
Condition of Use”. ' _

In addition to the education provided by the Center, researchers study by
thenselves, bﬁt Such'étudy and education are rather partial and limited to
specific areas, hindering the upliftment of the standards of the laboratories
as a whole. An effective way to solve this problem is to give intensive
training conducted by {rainers who have been tralned and have mastered their

own specific area in the Center. The following are some of the ways to deal

with these problems:

(@ Promotional and introductory eduation for trainees to realize and confirm
the convenience of computing tools.

@ Establishment of a system whlch meets the demand for higher degree of user
education. _

® FEducation and training for managers.

@ FEstablishment of a system for computer operation and management technology

and education.

1) Convenience of computing tools‘and“iﬁtroductOry éducétioh

First the researchers and assistant researchers must be trained so that
they could identify the areas and aspects of their research in which
computers may be used as a sditable tool for problem solving. If a problem
can be solved with the ex1st1ng software, the reSedreher is relleved of the
programming task and starting from scratch. Therefore. 1n1t1ally
researchers must be educated on the usé of the existing software, to enable
them to obtain accurate and valuable results quickly as long as the

V44



necessary data is available. It is therefore necessary that researchers are
made to fully appreciate the merits of this environment before the actual

training, We may not need to reiterate the importance of the introductory
edﬁcation. but it is necessary to realize'that.with the inerease in number
of users from a wide range, not only the efficiency of research activity is
improved but also the overall activities of the institute itself are
benefited as well.

2) FBducation sysiem to meei the demand for higher level usage

This is in connection with the plan to organize a database of industrial
technological information, and to provide the necessary application software
or package for scientific and technical applications. However, as a next

“step it is to be exﬁected that in some cases the existing software could not
be used to handle certain applications; and there will be need for a higher
level of computer application on an-individual basis.

When: user education is given in the level of application programming, it
may be required to train numerical analysis programmers who can either
understand the scientific or engineering concepts. These programmers can be
the researchérs themselves, if they learn the proper techniques and actually
apply them, which baﬂ be one of the solutions. However, if the researchers
can not continue their research activities due to their study of such
computer skill, the education should be given to the assistant researchers
or researchers specialized in application programming, thus using them as a
specialist in this field. Since this type of work assignment for éach
researcher is dependent on the basic education policy of each laboratory,
-actions should be taken according to the conditions present in each
laboratory.

'In early stages, it may be difficult to provide training in system
analysis or system engineering. This kind of education may be assigned as

an outside consuliing service.

3) Education system for managers _
For the user education to be given to researchers and assistant
© researchers, research managers mus{ first be required to properly understand
the nature of this education.. It is necessary to establish an education
system, which'provides proper motivation to enable the research managers to
- -recognize the necessity to improve the efficiency and accuracy of research
" ‘activities by using computers. A training course with this objective may be
established later.
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4) Education in computer operation and management techniques
The education for computer operation techniques given at the Center

according to the experiences on constructing and operating of computefs will
be necessary in the future as a service to be offered to the outside
industrial fields, if the consulting service is also to be offered at the
same time. This service reduires a considerable-accumulation'of experience
in this field, but in the developed nations where,computers-havé already
been applied extensively, this type Qf service is being established as a
system service. PR : R _

- Training in management and quality control_fechniques will become the
foundation of industrial technology in the Republic of Indonesia. For .
manufacturing low-price and high-quality products with strong competitive
power for export, both education fpr'management technidhes and computer use

~ should be promoted in the country. It may take-a considerable time before
this is fully realized but a continued and consistent effort is required
until such realization. This training course 18 expected to be added in the

future.
4.3 Plans for Education and Training in Computer Use
(1) Phased Program

1) Education cource - _ R _

In Section 1 of PartVl, the functions and development of the Center
were divided into three phases, and details of education in computer use
will be studied according to these phases; Phase 1 should be -conducted
immediately after the Center is opeﬁeﬂ. During this period of time, the
education will be given mainly to staff in the PUSPIPTEK-Serpong complex.

@ Training to use the Center facilities o _ o

The primary objective is to train researchers in PﬂSPIPTEK—Serpong 50
that they can use the Center's large computers as a-tool in their research
and development activities. o _

In each Iaboratory; researchers are presently using FORTRAN for their
problem solving on PCs br.microcomputers,'but due to the hardware'and
software limitations, this is not.a very‘effectivé tool. Therefore, they
should be educated and trained on:the use of laige compﬁters énd,application

_programs, thus cnabling them to use these when they are adtuallyiintroduced'
in the Center. ' |
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Course 1 : What is "08"7
How 'to use JCL
How to use various application programs

@ Training to use the laboratory computer facilitics
Introductory training should be given to promote the use of computers in
the laboratories. This education can be offered to researchers,
programmers, office workers, etc.
Course -2 : Introductory training
2-1 Introduction to Computers
2-2 Introduction to Progfamming
2-3  FORTRAN
2-4  PASCAL or PL1
2-5 Graphics
2-6  Vhat is."0S"?
2-7  How to use JCL
2-8 C Language, UNIX
2-9  Applied use technique for Personal Computers

3 Training to meet the demands for higher level usage

It is necessary to train numerical analysis programmers who can
understand both the application software and the subject phenomena. In the
introductory training courses, only the use of programming languages is
taught, but this subsequent course is designed to provide an introduction by
which the trainees can understand the fundamentals of various techniques
used for scientific and technological caleulations and the numerical
analysis of higher grade applications.
Course 3 : Foundation of numerical calculations

Cource 4 : Software development and support

@ Application programmer

As-explainéd in Section 3, those who have completed @©, & and @ or
people with the same qualifications may be given further training on
application software which will be introduced in the Center, at any foreign
laboratory, national reserch institutes, organizations, or computer centers
in-U.S., Europe;,or Japan, sor in any specialized domestic institutions., It
is also necessary to greatly increase the number of engineers and technical
people, as well as expand to other areas of engineering and scientific

‘research in this coutry, this education is essential.
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2) Required trainers . _

Before starting Phase I, the following trainers should be hired and

given the necessary training themselves, and also the education
curriculums/texts should be prepared. Approkimately two years are
reqguired for the eduéation.-_The following table shows the iength of
period and humber of ‘people required uhtil the training is started. It is
recommended to train the abdﬁe:mentibned.people in-a foreign training
center, for example prior to the opening of the Center. It would also be
possible to give jobs in the Center to graduate students after finishing

their courses.

Course Trainers requirements =~ . | Persons

1 Over 1 year of experience in the use of 1
large computers (in combination with 2-3)

2-3 Over 2 years of experience in programming 2
in FORTRAN L
2-4 Over 2 years of experience in programming 1
in PASCAL or PL1 ‘
2-8 Over 1 year of experience in C language, 1
UNIX o _
.29 Over-1/2 year;df'experiende_in various - 1

softwares for personal compulers

-3 ‘Staff in Course 2-3 can also teach this | 1
course :
4 Staff in Course Z-3 can also teach this |- 1
| course .
Total ' . o 5

3} Other education _ . _

Phases T and M should be introduced when the Center is in full
operation. The trainihg brogram shquld be expanded to cover not only
personnel in PUSPIPTEK-Serpong, but also those df_other organizations and
institutions to promote computerization in the country... To dchieve this, is
will be necessary to educate and train system engineers and system anélyists
to take charge of this task. It is also necessary to have”periodical
seminars introducing:various compuier appiications for further understanding
them, = This kind of seminar will ralso help senior researchers in
laboratories for their betterrﬁndérstanding:of computer—appliéations._r
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(2) Outline of Each Course

The followings are detailed explanations on each of the four courses

described in paragraph (1).

1

2)

3

4)

“Course '1 Training to use the Center facilities )

Trainees! Anyone who uses the Center's computers,

Target : To equip the participants with the basic knowledge of the
operating systems used in the Center, the trainee must be able
to prepare his/her own JCL when using the Center's computers.

Contents: Basics of operating system, usage of JCL and practices

Period : Three weeks ‘

Course 2-1 Introduction to Computer -

Trainees: Programmers and other staff (especially those who use computers
in their work).

Target : After completing this course, the trainee should have a clear
understanding of the basics of computers and their applications.

Contents: CPU, 1/0 devices, Basics of computer software concepts and
applications.

Period : One week

Course 2-2 Intreoduction to Programming

Trainees: Pogrammers

Target : After completing this course, the trainee should be able to make
flow charts according to given specifications.

‘Contents: Basics and examples of flow charting (including three

principles)
Period : One week

Course 2-3 FORTRAN
Trainees: Researchers or programmers who have completed the introductory
courses 2-1 and 2-2; or those with equivalent experience.
Target : After completing this course, the trainee should be able to;
(@ Explain each command of FORTRAN.
- @ Program in FORTRAN according to given specifications.

Contents: Basics for understanding FORTRAN statements and syntax

FORTRAN commands and syntax
Introductory FORTRAN (with exercises).
Intermediate FORTRAN (with exerciseés).
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5)

6)

)]

FORTRAN workshop
Period : Three weeks

Course 2-4 PASCAL or PLl - o _
Trainees: Researchers or programmers who have completed the 1ntroduct01y
courses 2-1 and 2.2. or those: with equivalent experience.
Target: After completing this,course_the trainge should be able to;
(O Explain about each commahd-of ‘PASCAL or PLE: .-
N @) . Program in .PASCAL'or PLi.according.{o given specifications
ContentS'.Basic knowledge to understand PASCAL. or PL1 statements and
syntax '
PASCAL or PLI statements and syntax. .
Introductory PASCAL or PLI (with exercises).
Intermediate PASCAL or PL1 (with exerc1ses)
~ PASCAL or PL1 workshop
Pericd : Three weeks

Course 2-5 - Graphics . _ _
Trainees: Researchers or programmers. who have completed 2-3 (FORTRAN), or
those with equivalent experience - |
Target : After completing this course, the trainee should be able to;
@ Explain the basics of graphics
® Write a program for charts made by a library plotting routine
in FORTRAN.
(@ Explain graphic standards
Contents: Basics of 2-dimensional and 3-dimensional graphics, and how to
- use a library plotting routine with a case study and graphic
standards

Period : One week

Course 2-8 C Language, UNIX
Trainees: Researchers:and Programuers 2 _
The minicomputers used 1n PUSPIPTER~ Serpong use UNIX and
therefore the researchers and programmers must be study C
Language. : _ ' | |
Target Aftér completing this course, the trainee should be able to use
_ - the TNIX system and program in-C languﬁge.-
Contents: UNIX commands, editor, shell and file usage. Functions.
Case study{.
Period : Four weeks
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8) Course 2-9 Introduction to Software for Personal Computers

Trainees: The Center's staff and others

Target : After completing this course, the trainee should be able to;
@ Make tables and graphs by using spreadsheet software and

‘software for statistical analysis.

® Manage small-scale databases by using personal computer

Contents:

Period

9 Course 3

Trainees:

Target

Contents:

Period

i0) Course 4

Trainees:

Target

Contents:
Period

database software in the laboratory.
Basics of spreadsheets, Introduction to graphs, Introductionto
statistics, basics of database management systems and expanding

function menus.

: One week

Basics of Numerical Methods and Analysis
Researchers or programmers who have completed course 2-3 or

those with equivalent experience.

. After completing this course, the trainee should be able to

understand the basics of numerical analysis and write simple
programs by using matrices, differential calculus, integral
calculus, or ordinary differential equations.

Basics of numerical analysis, interpolation, matrices,
differential caleulus, integral caleulus, ordinary differential

equations, and a case study.

. Three weeks

Software Development and support
Researchers or programmers who have completed course 2-3, 2-4,
2-6.

- After completing this cource, the trainee shoud be able to:

(D Make document standard forms.
(2 Design more efficient programs.

Document forming, program design (with exercise)

: Three weeks.

In PART IV, the required center functions were explained

In PART V, the basic policy to realize a center operation and a

conceptual

design for hardware system and related facilities will bhe

exblained based on the stated required functions of the Center.
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SECTION 1 BASIC POLICY

The ?ért 1V clarified the establishment of the functions of the Center for

Industrial Technological Information and further covered the three functions of

database management, user education and computing, all of which are done with a

mainframe and which are inéluded in the step-by-step development of the Center.

(This section will clarify the contents, purpose and brief specifications of the

varigus resources as a réquirement for design of the Center.) They will be

necessary for fulfillment of these functions as well as their smooth activity.

1.1 Basic Policy for Designing the Center for industrial Technological

Information

(1) Basic Policy of Design

1) Basic requirement

The basic requirement for establishing the Center for Industrial

Technological Information to be constructed in PUSPIPTEK-Serpong

(hereinafter called the Center) is to fulfill three (basic-primary)

functions in the form of user services.

@

Collective gathering of industrial technological information and
provision of such information

Scientific and technological data processing

Education on the use of computers for broadening the application

techniology qf computers as research and development tools

In order to achieve the above basic functions, the Center should have
the following three plans of action:

To establish the user services as defined by the Center’'s primary

. Tunctions.

To structure an environment and facilities sufficient for the conducting
these services.

To maintain the organization and appropriate staff for the services.

The three policies for realization must be considered to be

'incorporateq in all the_phases, from the conceptual design to the actual

operation.  .They should be broken down into components and their forms

should be shaped in accordance with the characteristics of the Center and
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its primary purpose,

2) Basic policy
- Explained below are three poznts concerning the basic conditions for the
Center, elements of the Center primary functions and plans for services as

basic policies for structuring the Center

HON Bas1c condxtions for the Center funétions <

a, The Center shouid be able To make a step-Dy-Stép DLOBress and be cost
effect1ve, with priority placed on satisfaction of customers' need.

b. FEach element of the Ceriter should have the characteristics as detailed
below in "Common requirement for the center elements” and be always
maintained.

¢. The spirit of the a. and b. above should be consistently ‘reflected in
every stage from the basic concept of the Center to detailed designs,

construction and operation (service).

In light of the facf”that the Center is going to be the first of its
kind to be constructed and operated in the Republic of Indonesia with a view
to contributing to the country's industrial development and that " the Center
should become a model-of other simiiar cenfers which may be succéssively
constructed. The above three conditions are further broken down into the

following check 1ist for the Center functions.:

@ Common requirement for the Center elements:

The Center will place priority on service to users. [Convenience J
The Center will get the best result with the lowest cost. + [Economy ]

The Center functions ﬁill progress siep by step. [Expandab111ty ]

g e T o

The Center will follow the changing needs of outsxde sectors
_ “[Flexibility 1
e. The Center will ¢ onstantlx maintain and upgrade its functlons

' e [Perpetuailty]

f. The Cenfer will become Qrecedent of other s1mllar functions
| _ " [Advancement 1"
g The Center will pay attention to' confort of users and (providers.)
e - [Confort 1
h. The Center will demonstrateitsuﬁprecedenfed-cha:actéristié&

[Commenorative ]
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Economy -should be the top priority of the Center. It should provide
efficient service at low cost by concentrating efforts of each function and
avoiding duplication. - The actions recommended and the results expected are
as follows:

® Realization policies for service functions

a.| The Center should concentrate on gathering and providing of data and
information. This will accelerate a joint effort of laboratories in
gathering information, and will facilitate the timely and efficient
provision of data-and information. This will contribute to the
promotion and development of future research and development activities.
b.} The Center should have common computer facilities, which will save an
investment cost of each laboratory. Such common computer facilities
will help speed up large-scale calculations, and will contribute to the
promotion and development of future Tesearch and development activities
using computers.

c.| The Center should aiso have common softwares, which will optimize
softwarc development. This will enable the required calculations to be made
at lower cost and in less time, and willalso contribute to the promotion
and development of future research and development by use of software

- d. The’Center's staff should pfovide user education and training staff to
researchers in order that they may be able to become familiar with the
technology in a short period of time. This wili promote future research
and development through the use of a computer as a zesearch tool.

e.] As a result of the above mentioned steps a to d., cost and labor
.reduction as well as general progress in the field may be expected.
This will enable each laboratory to concentrate on its research and
development works, and will provide an environment which will- enhance

Progress.

(?) Elements of the Center Facilities

The major elements of the Center facilities consist of the following, and
will be detailed in 1. 2/1.3 and SECTION 2 and thereafter.

1) Buildings and related facilities of the Center

2) Computers, software, commnication facilities & terminals and related
facilities of the Center

3) Organization and staff of the Center
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{3) Definition of the Period of Construction of the Center

The whole construction project: starts from the time of the construction
start-up and will be complete upon approved delivery after installation and
adjustment of various equipment and machinery upon completion of the

construction works.
(4) Obsarvation of Basic Policies

These basic policies, and the conditions based upon these policies, should
be observed and applied continuously even after the completion of the

construction of the Cénter.
- 1.2 Concept of Systems of the Centsr for Industrial Technological Information

. The Cénter is a provider of service. .Yhile {he Center may receive
supplies from providers of information and other resources; such resources are
not for in-house consumptibn but for re-supply to users. In other words, the
Center intégrates-industrial technological information as current resources
{assets) and provides this information as requested_by users. The Center also
functions for as an educution, training; and computing'fécility;'incorporating
the buildings and facilities, computers and sofwares, staff, etc. into a

unified service.
(1) Services Provided

The services to be provided by the Center -are to accomplish the goals
discussed in Part IV, -and are further broken down from each item of the
previously discussed basic requirements {(supplying of industrial technological
information, computer use education and computing services). These may be

separated into the follow services

(@ Supolying of information and support of research and development (Inside
PUSPIPTER-Serpong, . for the tinie being) - |

® Technological information and téchnology transfer to industries (Inside
PUSPIPTEK-Serpong, for the time being) | |

@ Publication and supply of industrial technological"informatioh and
consulting

@ Education and training on use of computers
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® Scientific and technological calculation including application software

(Inside PUSPIPTEK-Serpong, for the time being)

The ‘service menu items O~ belong to provision and are part of a
broad information service. Some of this information will be provided with
the help of computers and some with the remainder being provided by
conventional media. _

The service menu item @ is the transfer of technology use to
researchers, and item & sets out to provide researchers with of computers
implements. The menu item @ is also a function to promote the item ®.

Theé Center should be structured in order to be able to constantly
provide and maintain these services while upgrading such services as the

need and opportunity arises,
(2) Users of the Center

The Part IV briefly discussed the users of the Center. It is possible to
separate users into two categories, although it will be unnecessary to

separate them in actually providing the services.

(O Researchers belonging to the laboratories of PUSPIPTEX-Serpong
Estimates show that the total niwber of employees of all the laboratories
will be around 2,000 at the time of the completion of the construction of
laboratories presently under construction or in the planning phase with, 75
% of them, that is about 1,500, being researchers. Further, estimates
reveal that 50 ¥ of these researchers, that is about 750, use the Center for
1/10 of their working hours. Approximately 75 full-time users are expected.

@ Research and development workers belonging to the government and
industries ' '
" No quantitative forecast can be made at this moment, however, one may

expect some potentizl users to come from this group.
For any potential users .of the Center, the Center should provide education
and training on the use of computers as shown in the menu item, @ to promote
effective use of the Center.

(3) Providers of Resources to the Center

These providers of resources are (D providers of informaiion, (& suppliers
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of software and @ hardware vendors.
For the menu items @~@ in 1) for industrial technological information,

gach laboratory of PUSPIPTEK-Serpong uses'the centers resouces while at the

same time, provides information regarding its own research activities to the

Center,

(4) Methodoiogy for Achieving the Center Functions

To establish the functions of the Center for supplying of the service items

listed in 1), the Center should prepare the basic functipns and work out the

most appropriate layout of the resources required for each service item, in

order to realize the most efficient mode of operation.

1) List of service functions

The service of the Center can be broken down inte the following three

areas:

@ Service items - 5 meﬁu items _

® Combination of functional elements for providing the menu items

€)) Componen{s of the Center~ organization; personnel, facilities
(buildings), éervice Supporting-facilities (computers. terminals,

audiovisual equipment, etc.) which make up the functional apparatus.

2) Optimum use of resources

5

The structure of the above three items is not independent of each menuy
item. Part.of the common resources will be used at different rates
according to individual menu items. For instance, computers wiil be used

for any service item in the area supplying industrial technological

information, user education, training, and scientific and technological

computing, These common resources should not be kept in duplicate in
individual laboratories. These, as well as the resources should be
economically centralized for common use. This will enable the center to

obtain a scale merit.
Conceptual Chart of the Center

Fig. V-1 shows the relationship of the various elemants with the use

and service of the Center described in (1) to (4) above. .
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(6) Structure of the Center Functions

We have previously dealt with the eléménts cdmprising the functiqns of
service of the Center. To further define the whole structure of the Center,
it will be necessary to clarify the rélationship hetween the-ofganizatidn
supporting the service functions and the necessary resources Fig. V-2 réfeﬁs

to this structure,
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