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I. INTRODUCTION

1. The Workshop for Asia and Pacific Region Representatives from the
Telecommunications Software and Equipment Industries (throuch varticipation
at the Electronics Fair) was held in Bei jing. People 's Renpublic of China. from
22 to 26 September 1993. The ¥orkshop was organized bv the United \ations
Industrial Development Organization (UNIDO) in cooperation with the Bei iing
Universitv of Posts and Tel ecommunications and the Asisa-Pacific Telecommunity,
The Workshop was attended bv 76 participants trom Asia and Pacific countries
representing, both private and public telecommunicstions institutions.’

2. The main objective of the Workshop was to develop closer cooperation
among, Asia and Pacific countries in the production and marketing of
telecomsunications software and equipment. In particular. the Workshop:

(i) reviewved the status of development of telecommunications software
in the region:

(ii) provided a forum for the exchange of information on aajor
telecommunication software packages. manufactured products and
technologies available in the region:

(iii1) discussed relevant prerequisites for entrv into production of
telecommunications software:

(iv) wmade specific action-oriented recommendations on future
activities to be undertaken bv UNIDO in the ficld of
telecommunications software: and

(v) featured bilateral negotiations asimed at fostering technological
cooperation among, participating countries. These negotiations
led to 38 working agreements and memoranda of understanding’ on
various aspects of technological <ooperation including joint
ventures. transfer of technologv. equipment deliverv. information
exchange . expert service, training and other forms.

II. AGREED CONCLUSIONS AND RECOMMENDATIONS

1. The W“orkshop recognizes the need to strengthen institutions that suppori
development of the telecommunications sector in the region. An important
function of such institutions is to develop telecommunications software
appropriate to the needs of the different countries. The Workshop recommends
that sub-regional centres and a regiona! network be promotcd to facilitate
cooperation amonf, these centres and national institutions. The <orkshop
invites the Governments and industrv associations of the countries in Asia-
Pacific region to render support for the establishment of such nctworking of
telecommunications software development centres. UNIDO and the APT in
cooperation with the APCTT and ITU are requested to undertake a feasibiliry

' See Annex Is: List of Paiticipants

7 See Chapter V: Results of Bilateral Discussions on Cocperation
Projects




studv with a view to prepare a proposal for the establishment of the sub-
regional centres and regional network. In this connection the workshop
recommcnds that a committee be formed that will evaluate the feasibilitvy
report and identifv national agencies that wiil participate as focal points.
Membership in the committee should be drawn from telecommunications
organizations.

2. There is a need to increase awareness on the specific issues related to
the development of telecommunications software. To facilitate this need.
international and regional organizations are requested to support studv tours
for software development managers to have technical discussions with their
counterparts at telecomsunications research development centres that are
internationallvy recognized as centres of excellence.

3. Research and development institutes are essential in supporting
telecommunications equipment manufacturers in developing appropriate software
svstems. The workshop invites R&D institutes. software houses and Universitv
Computer Science Departments to convene regional meetings to facilitate
exchange of information on majcr achievements in new telecommunications
software packages. UNIDO and APT in cooperation with APCTT and ITU are
requested to support these meetings. The proceedings of these technical
meetings should be published and widelv disseminated among telecommunications
administrations and equipment manufacturers in the region.

4. Software accounts for the largest proportion of the cost of
telecommunications equipment. This is particularly so for digital switching
svstems which represent a verv high investment for a telecommunications
network. Promotion of local manufacturing of telecommunications equipment
should therefore emphasize support for building software development
capability. Countries like the People’s Republic of China. India and the
Republic of Korea have made significant progress in developing switching
software products and opportunities exist for greater transfer of technologv
among countries of tne region. UNIDO is requested to continue promoting,
transfer of technologv in this field at the enterprise-to-enterprise level.

5. The rapid growth of telecommunications services in the forthcoming vears
will 'ead to increasing demand for software for telecommunications services
management. Scme examples are software packages for planning. service order
managemenc, outdoor plant management. billing and financial management. The
workshop recognizes the need to develop such software packages and recommends
that a ¥:.rking Group be formed to undertake a survev of requirements in
participating countries. The findings o1 the working Group should be brought
to ithe atiention cf the software industry in the region.

6. Softwere design activities should be supported with sufficient qualictv
tools. The Wworkshop recommends that UNIDO examines feasibilitv of
establishing a regional software engineering laboratorv with the objective of
providing hands-on experience on latest set of tools and methodologies. The
Jaburatorv mav also provide consultancv to participating czountries.

7. For countries which require expertise in building very large and complex
svstems. the worksnop recommends that UNIDO chould examine the possibilitv of
providing them with technical assistance.
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8. The Workshop recognizes that qualitv assurance and reliabilitv are of
utmost importance in telecommunications software. Software products should
conform with the requirements of 1SO 9000 and should be subjected to the most
stringent standards of testing. UNIDO in cooperation with the International
Institute for Software Technologv based in Macau is requested to develep and
promote a region-wide scheme for software qualitv assurance. The scheme
should include training of national experts charged with the responsibilitv
of certifving telecommunications software products. Training workshops for
this purpose should preferablv be organized annuallv subject to availabilitv
of funds. A forum for exchange of experiences on use and availabilitv of
different telecommunicstions software packages should be established. Such
information should be widelvy disseminated. preferably through existing
publications of UNIDO. APT and UNU/IIST.

9. In order to promote greater interaction among telecommunications software
specialists in the vegion. UNIDO is requested to prepare a directorv of R&D
iastitutes. University Computer Science Departments. Software houses and
experts engaged in telecommunications software development. The directorv
should be updated periodicallvy and circulated among all countries in the
region.

10. Human resource development is crucial in the software industrv. There
is a need to develop educational materials to provide adequate training in
telecommunications software. UNIDO is requested to consider preparation and
publication of a book on "Telecommunications Software” and organize training
workshops based on the book.

11. The Workshop commends UNDP for supporting some telecommunications
sof tware development projects in the People’s Republic of China. Participants
recomsend that UNDP along with other development and financial institutions
should continue supporting telecommunications software development projects
in the region.

I1I. ORGANIZATION OF THE WORKSHOP
Openi the Yo

1. The opening ceremony was addressed by Mr. Song Zhivuan. President of the
Science and Technology Committee of the Ministrvy of Posts and
Telecommunications (MPT). Mr. Song is also the President of the Chinese
Institute of Communications (CIC). Mr. Song welcomed the foreign delegates.
representatives of Chinese enterprises and institutions 2znd officials
representing international and regional organizations. He stated that with
the rapid rate of economic development in the region. telecommunications is
recoguized as an important infrastructure of societv receiving high attention
by Covernments. Due to the reform and opening policies adopted bv the Chinese
Government, telecomm:nications has been given high prioritv. Over the last
14 vears, the switching capacity has increased by 775 percent to 29 million
lines bv the end of 1992. Bv June 1993. 99.4 percent of all exchanges were
automatic of which some 70 percent were digital.
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2. There are currently 370 000 cellular mobile telephone users in China. &
eillion radio paging systems are in use. 47 percent of loung distance
transmission lines use optical fibres while 48 percent of microwave svstems
are digital. China plans to increase telephone penetration from the present
1.63 per 100 population to 3.0 per 100 population bv the end of 1995. Bv the
vear 2000, it is foreseen to increase telephone penetration to around 5 to 6
percent representing a switching capacity of more than 100 million lines. The
big challenges for telecommunication authorities are thus quantitative growth
coupled with qualitv improvement and increase in value-added services. In
this respect a forum for exchange of experiences among different countries is
verv beneficial and the UNIDO Workshop which is the first of its kind in China
provides such a forum. He stated that UNIDO’s efforts to promote
telecommunications software training, development and technical cooperation
is very much appreciated.

3. A representative of the UNIDO Secretariat also addressed the opening
ceremony. He presented the main objectives of the Workshop and described some
of the previous UNIDO activities in telecommunication in the region which have
led to the current Workshop. UNIDO organized the Workshop for African and
Arab Representatives from the Telecommunications Industry in New Delhi in
1990. As a direct follow-up to that Vorkshop. UNIDO is promoting a roving
demonstration of telecommunications equipment and technologies in Eastern and
Southern Africa in collaboration with the Govermment of India. UNIDO also
convened the Meeting on Technological Cooperation for the Development of the
Telecommunications Industry in the Asia-Pacific Region in Bangalore, India in
1991 and the Workshop for Asia and Pacific Region Representatives from the
Telecommunications Industry in New Delhi in 1992. The current Workshop is a
direct follow-up of the New Delhi Workshop where participants, in recognizing
the importance of software in telecommunications and the comparative
advantages of the region in this field, requested UNIDO to convene a meeting
on the subject. The UN_DO representative also stated that UNIDO is promoting
a regional type approval testing and certification centre and a regional study
on telecommunications equipment manufacturing capacities.

4. The Workshop was also addressed by Mr. Xiong Bingqun, President of the
China Academv of Posts and Telecommunications of the Ministry of Posts and
Telecommunications. He stressed the importance of software engineering in the
telecommunications industry and called upon UNIDO to continue promoting
telecommunications software development in the region using existing
facilities such as the telecommunications software development centre at the
Academy which was supported in the past by UNDP. The China Academy of Posts
and Telecommunications is the largest R&D institution in telecommunications
in China. The Academy is vvilling to participate in international cooperation
with other countries.

5. The UNIDO Country Director who was also representing the UNDP Resident
Representative informed participants about UNIDO’'s programme in China. For
1993. the UNIDO programme in China is valued at about USS 5 million focusing
on technical assistance to pilot industrial projects and researcn and
technologv institutions. Increasingly since 1992, UNIDO is putting greater
emphasis on foreign investment project promotion, technology transfers,
enterprise-to-enterprise cooperation and environmental issues. The current
Workshop which features enterprise-to-enterprise cooperation is in line with
the current trends of the UNIDO programme in China which :ncourages ECDC
activities.
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6. The Vice-President of the China National Electronics lmport & Export
Corporation, Ms. Qi Shuhua. informed participants about the Electronics Fair
that was being held in Bei jing. She invited participants to visit the fair.

7. Mr. Zhu Wengen. Director of Division in the China International Centre for
Economic and Technical Exchanges (CICETE). Ministrv of Foreign Trade and
Economic Cooperation (MOFTEC) stated that this Workshop was one of manv joint
activities that the Government of the People’s Republic of China sponsors in
cooperation with UNIDO. In addition to Workshops of this type. China supports
the organization of investment promotion meetings such as those held in
Guangzhou Citv. Fujian Province and North West China. Another investment
promotion meeting will be held in Yingkou Citv. The workshops and investment
promotion meetings are designed to provide opportunities for exchange of
informstion and promotion of cooperation.

8. A representative of the Asia-Pacific Telecommunitv (APT) delivered a
statement on behalf of Mr. Sonoki. Executive Director of that organization.
He expressed APT’'s support for the Workshop and cooperation with UNIDO in
promoting regional cooperation in transfer of telecommunications technology
in the Asia-Pacific region. In August 1993. APT organized a meeting on
transfer of technologv in Bangkok which was attended by 54 delegates from
various countries in the region and representatives of UNIDO and ITU. APT
sees the current Workshop as an important step taken by UNIDO in the field of
telecommunications software and equipment industries and APT would extend all
possible cooperation. Since all recent developments in the field of
telecommunications are based on software applications. it is essential to
develop skills and exchange views on the problems associated with software
develcpment.

9. Electi o ic
The following officers were elected
Chairman: Prof. Zhong Yixin (China)
Deputy President
Bei jing University of Posts and Telecommunications
Vice-Chairman: Mr. Leong Keng Thai (Singapore)
Director (Planning)
Telecommunications Authoritv of Singapore
Rapporteur: Dr. Vijav Kumar (India)

Deputy Director General
Telecommunication Engineering Centre

10. Adoption of the agenda

The Workshop adopted the following agenda:

a) Presemntation and discussion of countrv papers.
b) Guided tour of the Electronics Fair.
c) Factorv visits to selected telecommunications equipment

manufacturers., R&D institutes and testing and certification
centre.
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d) Presentation of major telecommunications software packages.
manufactured products and technologies from China and other
Asia and Pacific countries.

€) Bilateral discussions on technological cooperation.

f) Seminar on Conditions of Entrv into Production of
Telecommunications Software.

£) Conclusions and recommendations.

The Work Programme is attached as Annex I. The list of documents
distributed at the Workshop is provided in Annex III.

IV. SUMMARY OF SELECTED PRESENTATIONS
1. People’s Republjc of China

a) Production and Development Sjtuation of the Chinese Communication
Im;;stry

Prior to 1949, the telecommunications industry in China was at a
very low level. The total telephone exchange capacitv was then only
310,000 lines and the telephone density was only 0.05 per 100
inhabitants. Development of the telecommunications sector has been
particularly rapid since 1977 following a series of policy decisions by
the Government. By the end of 1992. the total exchange capacitv had
risen to 30 million lines and the telephone density reached 1.6 per 100
inhabitants. At the same time several mobile communication enterprises
were producing more than 200,000 sets per annum. 71 factories produce
exchange equipment with capacity of 3.4 million lines in 1992. Of
these, 58 have the capability to produce stored program controlled
(SPC) exchanges with output capacity of 2.7 million lines in 1992. 14
factories produce optical fibres with annual production reaching
600,000 km. Some 10 factories produce optical communication equipment.
Production of satellite communication equipment has also achieved great
success. Bv the end of 13792, China had 10 large-sized factories
engaged in production of satellite earth station eguipment.

Over the next 8 years, it is planned to increase the installed
exchange capacity to 100 million lines from the current 30 million
lines. The telephone density is projected to increase to between 5 and
6 per 100 inhabitants. Long distance communication network will be
largely based on optical fibres, satellite and digitai microwave
systems. The phenomenal expansion of China’s telecommunications
network will result in a huge demand for equipment and services from
the national and international markets.

b) Network-Access Licensing and Test Centres of China’'s Telecom
system

Office-use switch equipment is handled bv the Directorate General
of Telecommunications (DGT). The international bidding procedure is
followed for each switch project. Vendors are not managed by licences
but bv precedent. Switch tvpes are strictlv controlled. The
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transmission svstems., mainlv fibre optic and digital microwave, are
handled by the Construction Department. The international bidding
procedure is followed for each transmission project. The multi-vendor
situation has been formed. however. vendors of transmission svstems
have not been controlled vet. The Customer Preasise Equipment (CPE)
market is open to manufacturers and dealers. Strict rules on test and
network-access licensing are imposed bv the Ministrv of Posts and
Telecommunications (MPT). The DGT handles mobile phone and radio
paging equipment. The Communications Department handles other CPE.

c) Telecommunjcations Software Development in China

As China’'s telecommunications network grows larger. more
sophisticated and more digitalized. software applications are widely
developed and installed in the network. China developed two large-
scale. off’ce-use SPC switch systems DS30 and HIJDO4 and a prototvpe of
switch software support svstem. In areas of network management.
centralized operation and maintenance, operation support. service
support and management information svstem., manv software packages have
been developed and applied in the network. There are four models of
software developments in China: self -use development. pool-use
development, country project and commercial development. Although
China has great potential in developing telecommunication software. a
lot still needs to be done to raise the level of this industry to
internationally competitive levels.

d) Opportunities for technologic cooperation between China and

other Asia-Pacifjc countries in Telecommunication

(1) In the planned expansion of China’s telecommunication network. a
large quantitv of equipment for optical fibre, satellite. mobile radio.
digital microwave and SPC switching systems as well as terminal
equipment (e.g. facsimile machine and etc.) will be needed. The
preferred mode of cooperation sought by China is through joint ventures
in production and marketing. Shanghai-Bell Telephone Equipment Companv
Ltd. established by China and Belgium in Shanghai is one successful
joint venture of this tvpe. In this wav, not only the issue of
supplies of equipmeni required in China’s telecommunication network is
resolved, but also importation of products from the cooperating country
into the Chinese market becomes easier.

(ii) China actively seeks the cooperation of foreign
telecommunications companies., R&D institutes and wuniversities to
establish joint R&D programmes with Chinese institutions. Examples of
areas of joint R&D programmes include optical fibres, digital microwave
and design technologv for digital SPC switching software.

{iii) The most critical part of modern telecommunications equipment is
the application specific integrated circuit (ASIC). In recent vears.
China has made great progress in the design of ASICs, training of
advanced and skilled ASIC designers., as well as development tools for
ASIC designs. In some universities and research institutes, the
required large scale or super large scale application specific
integrated circuits can be designed. and in some factories (e.g.
Shanghai Beiling Microelectronic Manufacturing Companv, Ltd.), large
quantities of ASICs can be produced according to integrated circuit
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maps designed in other countries. The ASIC design capability is
however still limited in China and production capacities cannot meet
demand. China seeks the cooperation of other Asia-Pacific countries in
the design and productisn of ASICs for telecommunications equipment.
A flexible approach is adopted wherebv design and production activities
could be undertaken either in China or foreign countries by joint teams
of experts.

(iv) China also seeks cooperation in the area of surface moulding
components/devices (SMC/SML) and surface moulding technology (SMT).
Several SMC/SMD production lines have been established in China to
produce components for optical fiuvre., mobile radio and SPC switching
equipment. The existing capacitv is however low in comparison with the
demand and furthermore production efficiencvy needs to be improved.

2. India
a) Telecommunication Organization

The Indian Telecommunication network has grown rapidlv during the
last four decades. Furthermore, infrastructure facilities and related
organizations have also correspondingly been created to meet the
various needs of telecommunications. A large variety of
telecommunications equipment is being manufactured bv a number of firms
to meet the needs of Indian telecommunication network and for export.
These firms are in central government public sector, state government
public sector and in private sector. Indian Telephone Industries (ITI)
is the major manufacturer of telecom equipment in India.
Telecommunications Consultants India Limited (TCIL) under the Dept. of
Telecommunications (DOT) provides consultancy both to Indian users as
well as abroad on all telecommunication matters. TCIL also undertakes
turnkev projects in telecom related services and in computer areas. C-
DOT (Centre for Development of Telematics). an autonomous society under
the Telecom Commission undertakes research and development work in
switching/transmission products. For ensuring the quality of products
and installations the DOT has 3 wings namelv. Telecommunication
Engineering Centre (TEC). Qualitv Assurance Wing and Technical and
Development Circle for tvpe approvals. quality assurance during

production, and acceptance testing of telecom installations
respectivelv. The Advanced Level Telecommunication Training Centre
provides training facilities in various disciplines of

Telecommunications, Data Communications, Computers and Management to
both national and international participants. In addition, there are
a number of training centres to cater to the needs of training DOT
staff.

b) Computerization of Telecommmications

In the following areas Computerization has alreadv been
implemented:

- Network Planning and Dimensioning using optimization
techniques and computer tools

- Issuing Telephone Bills

- Directory Enquiry Service

- Fault Repair Service
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. Subscriber Metering in Electro-mechanical Exchanges

- Preparation of Project Estimates

. Availabilitv of computerized data for Directorv printing

- Telcphome Rilling and Accounting

- Telecom. Revenue Accounting

- 1Issue of duplicate Telephone Bills etc. at Customer
Service Centres

- Information to Subscribers regarding Status of ‘shifts’
to other exchanges. if thev applv for shifts

- Office Automation

- Material Inventoryv status

- Commercial working for new telephones. shifts etc.

- Signature Verification

- Paperless Trunk Working

Following is a select list of packages under development:

- Cable Records (Graphics) Management

- On-line Commercial system

- Human Resource Development System

. On Line availability of Management Information

- Material Management Svstem

- Project Management

- Finance Management

- Nationwide Directory Enquirv

- Networking of existing applications

- Providing WAN capabilities to various applications on
LANs

- Distributed databases

c) Transfer of techmology at C-DOT

C-DOT was established as an autonomous scientific society in 1984
to develop switching products. Subsequently it became a permanent
institution doing pioneering development work in telecom - both
switching products like 128P PBX/256P PBX. 128P RAX. 512P SBM RAX. and
large MAX of 10,000 lines. Consequent to the merger with the Telecom
Research Centre. C-DOT started development of transmission products.
C-DOT has transferred the technology of these products to various
manufacturers in private. public and joint sectors. The main aim of
technology transfer by C-DOT has been to set up infrastructure
facilities for telecom equipment manufacturing. The technology
transfer package involves identification of capital equipment. product,
documentation. manufacturing methodology and training.

d) Software development

As a result of the various R&D projects that it has undertaken,
C-DOT has developed expertise in handling from small sized software
project to very large sized software projects. C-DOT has acquired a
state of art Software Development Environment consisting of a number of
VAX machines. VME -1000’'s, Workstations and PCs. all of them networked
together. Consequently it has a lot of experience in software
development under VMS, UNIX and DOS environments. From small to very
large products. C-DOT has handled software development both in C’
language as well as in assembly language. In its Main Automatic
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Exchange which is a Digital Switching Svstem with a connectivity of
40.000 lines., C-DOT uses software which has nearly 0.8 million lines of
C code and 0.1 million lines of assembly code.

3. Indonesia

PT Telekomunikasi Indonesia plans to instal 1 million lines a
vear during the sixth 5-vear development plan. The market for
telecommunications equipeent is therefore enormous. Indonesia produces
various kinds of terminal. switching and transmission equipaent.
Efforts are continuing by two local firms to produce fullv automatic
electronic digital exchanges suitable for rural applications. with
capacities ranging from 60 to 3.500 lines. Standardizatica in
accordance with ISO 9000 and indigenous technological development are
emphasized in Indonesia. Telecommunications products that Indonesia
can offer include:

a) Satellite System

- Demand Assigned Multiple Access (DAMA)

- Complete Earth Stations

- Earth Station Electronics and Sub-Assemblies
- Very Smsll Aperture Terminals

- Satellite Data Networks

b) Terrestrial System

- Radio Transmission Systems: HF., VHF, Md
- Analog and Digital Systems: FM, PCM

- Cable Transmission Systems: FDM, PCM

- Mobile System, Cellular systems

- Data Communication System

c) Telephone Systems

- Telephone switching equipment (digital exchange)
- Telephone Handsets

- Private Automatic Branch Exchange (PABX)

- Teleprinter

- Mobile Telephone

- Coin Box Telephone

- Cables and Outside plant equipment

b. Myanmar

Myanma Posts and Telecommunications (MPT)., is the sole provider
of telecommunication services in Myanmar. MPT has implemented a
computerized bill processing Cyber system for telephone and telex
services. The initial bill processing programmes were developed in-
house with the help of programmers from Thailand. Following
introduction of a new system in 1990. Myanma engineers and programmers
received training on the VAX/VMS operating system and programming on
VAX/VMS platforms. This training was arranged in Singapore.
Recognizing increased demand, MPT is currently carrying out feasibility
studies for the implementation of a fully computerized Management
Information System and a Financial Management Svystem utilizing VaX
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machines. To cope up with the growing economv. MPT plans to implement
a packet switching data network between Yangor and Mandalay. Besides
facilitating faster and more reliable data transfers. the packet
switching network will also provide international database access
through the international exchange.

5. Philippines

To attain the Government’'s vision for the vear 2000. the
telecommunications sector shall pursue more vigorous development
through intensified private sector participation supported by the
Government ; a more dvnamic telecommunications industry which is
responsive to user’s needs and operates under a spirit of free
competition, and with wider public access to basic telecommunications
services. The National Telecommunications Development Program (NTDP)
seeks to focus ongoing and future efforts in the sector to support both
sector development goals and national development objectives.

The entities involved in the Philippine telecommunications sector
include relevant government agercies, private and public
telecommunications network operators. equipment manufacturers and
suppliers, users of telecommunications services. and local industrv
associations.

The Philippine Government’s involvement in the sector is carried
out primsrily through the following agencies:

a. The Department of Transportation and Communications (DOTC)
as the policy making body for telecommunications:

b. The National Telecommunications Commission (NTC) as the
regulatory arm, with quasi-judicial powers:

c. The Telecommunications Office (TELOF) as the operating arm.
providing telephone and telegraph services ii rural areas:
and

d. The Municipal Telephone Projects Office (MTPO) as the
implementing arm fur the Government’s municipal telephone
program.

The local manufacturing sector specifically for

telecommunications equipment and support components has been in
existence in the country for the past two to three decades. The

primary telecommunications equipment and components manufactured
locally include telephone handsets, telephone wires and cables.
telecommunications line hardware, modems. consumer electronics and
support facilities. This sector has very good potential for growth,
because of the size of the market.

The country’s software industry has been largely spearheaded by
private entities. A number of foreign firms have made some form of
software development arrangements with local software houses to take
advantage of the country’s relatively inexpensive but highlv skilled
labour. Most of the products end up being exported to meet the demand
of foreign customers.




6. Singapore

Following the successful implementation of the National
Information Technologv Plan over the past decade. Singapore has set
into motion a future vision for Information Technologv (IT)
development. The IT2000 Vision of An Intelligent Island was formulated
in 1991. after a rigorous studv bv the government and the National
Computer Board (NCB) covering eleven major economic sectors of
Singapore. In the vision. soce 15 vears from now. Singapore will be
among the first few countries in the world with an advanced nationwide
information infrastructure. This information infrastructure will
permeate the phvsical nationwide computer and telecommunication
infrastructure. making telecomputing possible. and homes. work place.
airport. seaport “"smarter”. A wide range of new services. linking
Government. business and the people. will be created to take advantage
of new IT and communications network technnlogv. The vision of the
IT2000 is based on the extensive use of IT. Undoubtedlv.
telecommunications plavs a vital role in the IT2000 bv ensuring that
advanced and efficient infrastructures are in place as well as to
stimulate applications in these advanced services. Besides NCB. the
Telecommunication Authority of Singapore (TAS) and the National Science
and Technology Board (NSTB) are amongst the kev government agencies
which will drive the development of this national vision. Thev will
collaborate with research institutions and industrv on projects which
can contribute toward the realization of the IT2000 Vision.

In collaboration with industries., there are currently six R&D
institutes and four centres set up in Singapore. These are:

Information Technology Institute (ITI):

Institute of Microelectronics;

Institute of Systems Science (ISS):

Information Communication Institute of Singapore (ICIS):
GINTIC Institute of manufacturing Technologv:

Institute of Molecular and Cell Biologyv:

Centre for remote Imaging Sensing and Processing:

Centre for Wireless Communications:

Magnetics Technologv Centre: and

The National Supercomputing Research Centre.

%ok % ok ok % N % N %

Broadlv. these institutes and centres focus on five technologv
areas that have been identified as being economicallvy relevant to
Singapore. namely manufacturing technologyv. electronics.
microelectronics, information technologv and communications. and
biotechnologyv. Opportunities for R&D are abound in Singapore and look
set to increase. In fact, excellence in Science and Technology will be
one of the engines that will power Singapore’s future growth. Based in
the recent findings from the national R&D survey by NSTB, Singapore
spent a total of 5%894.5 million on research and development in 1992,
up from 8%$756.8 million in 1991, It is estimated that
telecommunication, data communication and IT software development in
Singapore, accounted for about 15% of the R&D expenditure in the
private sector alone.
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Handbook of telecommunications software

A representative of the UNIDO Secretariat presented a draft of

the above-mentioned handbook under preparation by UXIDO. The
presentation covered the importance of software in telecommunications.
the main tvpes of telecommunications software. the special

characteristics of telecommunications software and the prerequisites
for entering the market.

Among the main prerequisites for entering the market. the
folioving were stressed:

(i) A creative environment for skilled and motivated university
educated personnel. providing contact between industrv  and
universitv. and able to draw on a technological tradition.

(ii) Research and development centrres where feasibility studies can be
made. basic designs proposed and evaluated. and basic
technologies developed (e.g. real-time distributed operating
svstems).

(iii) Standardization of development tools. concentrating omn CCITT
standards. using SDL. CHILL and MML as the basis for the
development of tools for specification and implementation on
industrv standard development platforms (UNIX workstations. PCs.
UNIX servers. Ethermet LANs, graphical tools with industryv
standard interfaces X-Windows. and conformance to X-Opens XPG4

where possible).

(iv) Conformance testing facilities. including hardware and software.
for shared and local development of software components.

(v) Technological concentration encompassing computer and
communications technologies.

(vi) Conformance to international switching standards (e.g. SS No. 7.
ISDN) is important to obtain components and know-how at
competitive rates and take advantage of world-wide decign

experience.

(vii) Integrated framework for systematic development. starting with
subsvstems and smaller exchanges and including design.
manufacture and system support. Long-term (at least 15 vears)
financial and political support administered bv a senior
technical administrator are essential.

(viii) Wide range of educational material must be introduced into
conventional tertiary education courses in Computer Science and

Engineering.




| INsTITUTION A

Bangladesh Telegraph

INSTITUTION B

| Type of cooperation & brief description

1. Beijing University of Information exchange on MFC Single Chip
& Telephone Board Posts & Telecommunications | Transmitter/Receiver.
Dhaka, Bangladesh Beijing, China

2. Telephone Factory Indian Telephone Information exchange on packet

Tongi
Dhaka, Bangladesh

Industries
Bangalore, India

switching network.

Bangladesh T&T Board
Dhaka, Bangladesh

CrossTech Electronics &
Information Company
Haidian, China

Information exchange on Super Root-A
peer based network operating system.

Telephone Factory
Tongi
Dhaka, Bangladesh

Beijing University of
Posts & Telecommunications
Beijing, China

Information exchange on Computer Aided
Network Planning software package.

Bangladesh T&T Board
Dhaka, Bangladesh

Telecommunication
Engineering Centre
New Delhi, India

Detajiled information on (a) Switching
equipment: - C-DOT 256, 512 - 1.4K,
1.5K - 10K ports; (b) Transmission
equipment/systems: - single channel
VHF, 2/15 multi-access radio, optical
fibre system, jelly filled cable; (c)
Software Packages: - network planning,
cable fault repairing, material
management. Exchange of visits on the
above.

eee—

Bangladesh T&T Board
Dhaka, Bangladesh

Beijing University of
Posts & Telecommunications
Beijing, China

Information exchange on local network
planning tool.




Telephone Factory
Tongi
Dhaka, Bangladesh

Beijing University of

Posts & Telecommunications

Beijing, China

Type of cooperation & brief description

Information exchange on MATS seriet
automatic dialling mobile telephone
syetem.

Beijing Yin He
Science & Technology
Company

Beijing, China

Beijing Huahang
Electronics Ltd.
Beijing, China

Technology transfer, equipment delivery
and information exchange on PCM
signalling monitor, multifrequency
signalling monitor and single chip for
multifrequency transmitter and
receiver.

Beijing Yin He
Science & Technology
Company

China National Post &
Telecommunications
Application Corporation
Beijing, China

Technology transfer, equipment
delivery, expert services and
infcrmation exchange on PCM signalling
monitor, multifrequency signalling
monitor and single chip for
multifrequency transmitter and
receiver.

10.

Beijing Yin He
Science & Technology
Company

Beijing, China

INCOM Import & Expert
Company
Beijing, China

Technology transfer, equipment delivery
and information exchange on PCM
signalling monitor, multifrequency
signalling monitor and single chip for
multifrequency transmitter and
recaiver,

11.

Beijing University of
Posts &
Telecommunications
Beijing, China

Centre for Development of

Telematics
New Delhi, India

Joint research in advanced DSP
techniquee,




m INSTITUTION B

Asia-Pacific
Electronics (China)
Co. Ltd.

Beijing, China

Telecommunications
Engineering Centre
New Delhi, India

Type of cooperation & brief description

Information exchange on radio paging
systems.

13.

Indian Telephone
Industries Ltd.
Bangalore, India

Stone SinoSoft Corporation
Beijing, China

Information exchange on software
packages for modems, fax and voice
cards.

14. Information Science C-DOT Joint research in design methodology
Institute New Delhi, India and tools for B-ISDN simulation,
Xian, China _

15. Telecommunications Telecommunications Information Exchange on further

Engineering Centre
New Delhi, India

Software Development
Centre, China Academy of
Posts & Telecommunications
Beijing, China

developments in sof.war. packages for
gservice order, outdoor plant and
grarhic display of cable records
syatem,

16.

C-DOT
New Delhi, India

Telecommunications
Software Development
Centre, China Academy of
Posts & Telecommunications
Beijing, China

Information exchange on software
development methodologies.

17.

Myanma Posts &
Telecommunications
Yangon, Myanmar

C-DOT

New Delhi, India

Investigate possibility of using C-DOT
digital switching system. Exchange
information.

18.

Indian Telephore
Industries
Bangalore, India

Communication Telemetry &
Telecontrol Research
Institute

Shijiazhuang, China

Exchange information on digital
communication equipment such as
subscriber line digital transmission
equipment, digital multiplexer etc.




Beijing University of

R

| INSTITUTION B

Telecommunications

Type of cooperation & brief description

Telecommunications
Yangon, Myanmar

Posts & Telecommunications
Beijing, China

19. Information exchange on local network
‘ Posts & Engineering Centre planning tool.
Telecommunications New Delhi, India
Beijing, China
§ 20. India Telephone Beijing University of Technology transfer & information
Industries Posts & Telecommunications | exchange on PCM signalling monitor,
Bangalore, India Beijing, China multifrequency signalling monitor and
single chip for multifrequency
tranamitter and receiver.

21. Asia-Pacific C-DOT Investigate possibility of using radio
Electronics New Delhi, India paging system in India and C-DOT
Corporation (China) switching systems in China.

Beijing, China

22. Telephone Ministry of Industry Explore joint venture, technology
Organization of Jakarta, Indonesia transfer and expert service in fibre
Thailand optic cables.

Bangkok, Thailand

23. CrossTech Electronics | Ministry of Industry Explore joint venture and expert
& Information Company | Jakarta, Indonesia services to introduce GIAX Antivirus
Haidian, China Card and Super Root Network Operating

System in Indonesia.

24. Ministry of Ministry of Industry Technology transfer and expert sarvices
Communications Jakarta, Indonesia to develop telecommunications switching
Seoul, Korea and transmission equipment.

25. Myanma Posts & Beijing University of Explore the possibility of utilizing

CAPLTN network planning software in
Myanmar.




| 26.

Y INSTITUTION A

Myanma Posts &
Telecommunications
Yangon, Myanmar

Asia-Pacific Electronics
(China) Corporation
Beijing, China

| Type of cooperatior & brief description

Exchange information on radic paging
systems.

27. Telecommunications Telecommunications Training in telecommunications software
Office Software Development development methodologies.
Manila, Philippines Centre, China Academy of
Posts and
Telecommunications
Beijing, China
28. Singapore Beijing Three-Xing Joint venture, technology transfer on
Communications Communications Company videophones and Chinese character
Investment Pte. Ltd. Beijing, China pagers.
Singapore
29. Telecommunication Myanma Posts & Explore possibility of establishing a
Authority of Telecommunications packet switching network in Yangon,
Singapore Yangon, Myanmar Singapore to provide training and
Singapore expert services.
30. Singapore Beijing University of Exchange information on network
Communications Posts & Telecommunications | planning software tools.
Investment Pte. Ltd. Beijing, China
Singapore
31. Singapore Telecommunications Singapore to provide information on
Telecommunications Engineering Centre methodology adopted in preparing IT2000
Authority New Delhi, India strategy.

Singapore




Telecommunications
Authority of Thailand
Bangkok, Thailand

LINSTITUTION B

Computer-Aided Design
Centre, Beijing University
of Posts &
Telecommunications
Beijing, China

Type of cooperation & brief descript

Exchange information on PLDTOOL, CUPL
and PROLINK software packages used for
making logic designs on PLD chips.

Bangkok, Thailand

Posts & Telecommunications
Beijing, China

33. Beijing University of | Telephone Organization of Joint research in computer aided design
Posts & Thailand for network planning.
Telecommunications Bangkok, Thailand
Beijing, China

34. Fourth Research Telephone Organization of Exchange information on transmission
Institute, Ministry Thailand equipment.
of Posts & Bangkok, Thailand
Telecommunications
Xian, China

35. Telephone C-DOT Exchange information on C-DOT switching
Organization New Delhi, India equipment.
of Thailand
Bangkok, Thailand

36. Communications Beijing University of Exchange information on X.25 Protocol
Authority of Thailand | Posts & Telecommunications | Control Board.

Bangkok, Thailand Beijing, China

37. Telephone Telecommunications Exchange information on
Organization of Software Development telecommunications software packages.
Thailand Centre, China Academy of




_IRSTI?UTION A

38. Directorate General
for Posts &
Telecommunications

Hanoi, Vietnam

Exchange information on local network

Beijing University of
planning software packages.

Posts & Telecommunications
Beijing, China

INSTITUTION B _ Type of cooperation & brief description




WORKSHOP FOR
FROM THE TELECOMMUNICATIONS SOFTWARE AND EQUIPMENT INDUSTRIES
(THROUGH PARTICIPATION AT THE ELECTRONICS TRADE FAIR),

S1A ACIFIC REGION REPRESENTATIVES

BEIJING, PEOPLE’'S REPUBLIC OF CHINA,

22 TO 26 SEPTEMBER 1993

WORK_PROGRAMME

WEDNESDAY, 22 SEPTEMBER 1993

08.30

10.00

11.00

11.15

14.30

16.30

17.30

Registration of participants

Opening ceremony

Election of Chairman., Vice-Chairman and Rapporteur

Adoption of agenda

Presentation and discussion of country papers

(1)

(i1)

Study of the Science & Technology and International
Cooperation & Exchange in China‘’s Communication
Industry

Production and Development Situation of the Chinese
Communication Industry

(iii) Network-Access Licensing and Test Centres of the

(iv)

China Telecommunication System.

Telecommunication Software Development in the
People’s Republic of China

Continuation of presentations and discussion of country
papers.
Bangladesh, India. Indonesia., Mvanmar, Philippines.

Republic of Korea, Singapore. Thailand., Viet Nam

Country papers

Ad journment.




THURSDAY, 23 SEPTFMBER 1993

AM.

P.M.

Guided tour of China International Electronics Trade Fair
- organized bv BUPT

Technical visits to Beijing Hangxing Company and China
Acadewv of Posts and Telecommunications - orgarized bv BUPT

FRIDAY, 24 SEPTEMBER 1993

09.00

11.00

14.30

17.30

Presentation of major telecommunications software packages.
manufactured products and technolcgies from China and other
Asia and Pacific countries - by participants

Continuation of presentation of software packages.
manufactured products and technologies - bv participants

Bilateral discussions on technological cooperation -
organized by UNIDO and BUPT

Ad journment

SATURDAY, 25 SEPTEMBER 1993

09.00

11.00

11.30

14.00

16.00

UNIDO seminar on "Conditions of Entry into Production of
Telecommunications Software”

Continuation of Seminar

Plenary discussions on draft conclusions and
recommendations

Continuation of bilaterial discussions on technological
cooperation - organized by UNIDO and BUPT

Technical visit to Asia Pacific Electronics (China)
Corporation

SUNDAY, 26 SEPTEMBER 1993

08.30

10.00

Adoption of conclusicns and recommendations of the Workshop

Closing ceremony




WORKSHOP FOR ASIA AND PACIFIC REGION REPRESENTATIVES

FROM THE TELEC ICATIONS SO

AND EQUIPMENT INDUSTRIES

(THROUGH PARTICIPATION AT THE ELECTRONICS TRADE FAIR)

Bei ji People’s Re

blic of China

22-26 September 1993

Mr. A. NAWSHER ALI

General Manager

Telephone Shilpa Sangstha
Telegraph & Telephone Board
D-4/c T&T Colony

Dhaka

Bangladesh

Tel: (880) (2) 83 40 11
Fax: (880) (2) 89 11 77

Mr. Mirza Ahmad HUSAYN
Director (TDR)

Bangladesh T&T Board

Sher -E-Bangla Nagar
Telephone Exchange Building
Dhaka

Bangl adesh

Tel: (880) (2) 81 23 22

Mr. Vijay KUMAR

Deputy Director General
Telecommunication Engineering Centre
Department of Telecommunication

R. No. 656 Khurshid Lal Bhawan

New Delhi - 110001

India

Tel: (91) (11) 332 9089

Fax: (91) (11) 332 6029

Tlx: 031-65094

Mr. Krishna Behari LAL
Director (Switching)
Centre for Development of Telematics
(C-DOT)

902, Akbar Bhawan
Chanakyapuri

New Delhi 110021

India

Tel: (91) (11) 606 650
Fax: (91) (11) 688 5558
Tlx: 031-82004 IN




Ms. Vasantha RAJU

»puty General Manager (Switching R&D)
.ndian Telephone Industries Ltd.
Dooravani Nagar

Bangalore 560016

India

Tel: (91) (80) 511 211 Ext. 3659

Fax: (91) (80) 511 724

Tlx: 0845-2222 or 0845-2573

Mr. Achmad Rodjih ALMANSHOER
Ministrv of Industry
Department of Industry

J1. Gatot Suiroto Kav. 52-33
Jakarta

Indonesia

Tel: (62) (21) 512 176

Fax: (62) (21) 512 176

Mr. Lintong MANURUNG

Head of Sub-Directorate for
Programme Development

Ministry of Industry

Department of Industryv. l4th Floor

J1. Gatot Subroto Kav. 52-53

Jakarta - Selatan

Indonesia

Tel: (62) (21) 513 526
Fax: (62) (21) 513 582

Mr. Li SOE WIN

Executive Engineer

Computer Section

Myvanma Posts and Telecommunications
43 Bo Aung Gvan St.

Yangon

Myanmar

Tel: (95) (1) 85 499

Fax: (95) (1) 89 911

Tix: 21222 MANTEL BM

Mr. Redentor PAMBID
Regional Director
Telecommunications Office
Roces Avenue

Quezon City

Philippines

Tel: (63) (2) 631 7290
Fax: (63) (2) 632 9316
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Mr. Chasik LEEM

Deputy Director

National Computerization Coordination Division
Ministry of Communications

Information Communications Bureau

Se jong-ro 100. Jongro-Ku

Seoul

Republic of Korea

Tel: (82) (2) 750 2691

Fax: (82) (2) 750 2695

Mr. Chan Ki YEO

Director of Planning

National Computerization Agency
80 Juksun Dong. Jongrogu
Juksun-Hyundai Bldg. 601

Seoul 11G 756

Republic of Korea

Tel: (82) (2) 733 6031

Fax: (82) (2) 733 6037

Mr. Fah Siang HO

Vice President (Information Systems)
Singapore Telecommunications Pvt. Ltd.
31 Exeter Road

Camcentre
Singapore
Singapore
Tel: (65) 838-3620
Fax: (65) 733-8255

0923

Mr. Keng Thai LEONG
Director (Planning)
Telecommunication Authority of Singapore

31 Exeter
Comcentre
Singapore

Road
#-05-00
0923

Singapore

Tel: (65) 739 68 09

Fax: (65) 733 00 73

Tlx: RS 20325 SINTAS

Mr. Suvit ARAYAVILAIPONG

Engineer Class 6

Telegraph Division

The Communications Authority of Thailand (CAT)
99 Chaengwattana Road

Bangkok 10100

Thailand

Tel: (66) (2) 573 7970

Fax: (66) (2) 573 0099 Ext. 3186

Tlx: (86) 70034




Mr . Nopparat MAYTHAVEEKULCHAI
Senicr Manager

Optical Fibre Transmission Division
Telephone Organization of Thailand
89/2 M. 3 Chaeng-Wattana Road
Donmuang,. Bangkok 10210

Thailand

Tel: (66) (2) 374 9192
Fax. (66) (2) >74 3995

Mr. Soonthorn VASSANA

Engineer Class 7

Telecommunications Services Division

The Communications Authoritv of Thailand (CAT)
99 Chaengwattana Road

Bangkok 10002

Thailand

Tel: (66) (2) 393 0099 Ext. 3684

Fax: (66) (2) 573 0099 Ext. 3285

Tlx: 80800+ or 70710+

Mr. Pham Hong HAI

Technical General Manager

Science-Technology and International
Cooperations Department

Department General of Posts and Telecommunications

18 Nguven Du Street

Hanoi

Viet Nam

Tel: (84) (4) 22 66 10

Fax: (84) (4) 22 65 90

Tlx: 805-411521 TCBD VT
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List of Participants of the People’s Republic of China

Myr. Xin CHEN

Engineer

Zhong Yi Yingkeng I&E Companv
Reom 11132, Xivuan Hotel

Bei jing 100046

People’s Republic of China
Tel: (86) (1) 832 34 32

Fax: (86) (1) 831 18 99

Ms. Youming CHEN

Director

President Office

China Academy of Posts and Telecommunications
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Bei jing 100083

People’s Republic of China

Tel: (86) (1) 201 16 24

Ms. Zhitian CHEN

Senior Engineer

Guangzhou Telecommunication Equipment Factorv. MPT.
139 Zhongshan Da Dao

Guangzhou. Guangdong Province 510630

People’s Republic of China

Tel: (86) (20) 551 51 86
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Tlx: 44705 GPTTF CN

Mr. Gunliang CUN

Senior Engineer

The Research Institute of Data Communication
Technologv. MPT
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Bei jing 100083

People’s Republic of China

Tel: (86) (1) 201 29 91

Mr. Yong Zheng DENG

Foreign Affair Department
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13 Xichangan Street

Bei jing 100804

People’s Republic of China

Tel: (86) (1) 602 05 40

Mr. Jiguang DONG

Senior Engineer
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32 Chuangve Zhong Road. Haidian District
Bei jing 100085

People’s Republic of China

Tel: (86) (1) 202 19 18
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Mr. Lizovuan DU

Senior Engineer
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The Fourth Research Institute of the Ministry of
Posts and Telecommunicaticns

115 Cui Hua Road

Xi‘an. Shaanxi Province 710061

People’s Republic of China

Tel: (86) (29) 751 667

Fax: (86) (29) 751 720

Mr. Luowvu GUI

Ph. D.

107 Research Institute

Xidian University

2 Tai Bzl Road

Xi’'an. Shaanxi Province 710071
People’s Republic of China

Tel: (86) (29) 35 801 Ext. 2517
Fax: (86) (29) 751 328

Tlx: (86) (29) 70034

Mr. Hong LI

Director. Senior Engineer

Bei jing International Telecommunication Software
Development Center

China Academy of Posts and Telecommunications

40 Xue Yuan Road. Haidian District

Bei jing 100083

People’s Republic of China

Tel: (86) (1) 201 06 51

Fax: (86) (1) 201 45 66

Mr. Xiaoqun LI

Deputy General Engineer

Bei jing International Telecommunication Software
Development Center

China Academy of Posts and Telecommunications

40 Xue Yuan Road. Haidian District

Bei jing 100083

People’s Republic of China

Tel: (86) (1) 201 06 51

Fax: (86) (1) 201 45 66

Ms. Ying LI

Engineer

Department of Technology

China National Posts and Telecommunications
Industrv Corporation

28 Xinjiekou Wai Street

Bei jing 100088

People’s Republic of China

Tel: (86) (1) 202 11 44 Ext. 2150

Fax: (86) (1) 201 47 95




Mr. Yong LI
CESEC

Mr. Zhaovan LI

Deputy General Engineer

Equipment Department of Ministryv of Electronics Industry
China National Electronics Industrv Corporation. MEI

21 Wangshu Road

Beil jing

People’s Republic of China

Tel: (86) (1) 221 22 33 Ext. 4228

Mr. Xiongjian LIANG

Professor

Department of Management Engineering

Bei jing University of Posts and Telecommunications
42 Xue Yuan Road. Haidian District

Bei jing 100088

People’s Republic of China

Tel: (86) (1) 201 33 88 Ext. 2310

Fax: (86) (1) 202 86 43

Mr. Ping LIU

Deputy General Manager

China Asia-Pacific Electronics Corporation
15 Long Xiang Road. Haidian District

Bei jing 100083

People’s Republic of China

Tel: (86) (1) 202 36 45 or 202 56 47

Fax: (86) (1) 202 56 47

Mr. Zhijun LIU

Engineer

China Asia-Pacific Electronics Corporation
15 Long Xiang Road. Haidian District

Bei jing 100083

People’s Republic of China

Tel: (86) (1) 202 56 45 or 202 56 47

Fax: (86) (1) 202 56 47

Mr. Bingfang LUO

Senior Engineer
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People’s Republic of China

Tel: (86) (756) 312 596

Fax: (86) (736) 311 818
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Manager
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Division of Science and Technology

Chins Academv of Posts and Telecommunications
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People’s Republic of China

Tel: (86) (1) 201 57 09

Ms. Li SONG

Engineer

Zhong Yi Yingkeng I&E Company
Room 11132, Xivuan Hotel

Bei jing 100046

People’s Republic of China
Tel: (86) (1) 832 34 32

Fax: (86) (1) 831 18 99




Mr. Junde SONG
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ANNEX III

WORKSHOP FOR ASJA AND PACIFIC REGJON REPRES TIVES

FROM THE TELECOMMUNICATIONS SOFTWARE AND 1 I STRIES
(THROUGH PARTICIPATION AT ONIGS E_FAIR
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C-DOT Technologvy Transfer - Y. K. Pandey and Y. Parameshwar. India

Countrv Paper - The Indonesian Telecommunication Equipment Industry -
Lintong Manurung and Achmad Rodjih Almanshoer
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Country Paper - The Current Status of Software Development in Republic
of Korea - Chasik Leem
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