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1 Introduction 

1.1 Background and purposes  

The SOI Asia project aims to establish through field experiments a methodology for 
contributing to higher education provided in Asian countries, by effectively using the 
Internet and digital technologies which distribute higher education resources in Japan. 

In 1997, the WIDE project launched the SOI (School of Internet ) project in order to 
explore what the new higher education based on the Internet infrastructure should be.  
Since then, with sights set on the establishment of environments where anyone in the 
world who has an incentive to study will be able to encounter high-quality university-level 
education “any time and anywhere”, the SOI project has been bringing into reality 
university-level education on the Internet, while conducting research activities through 
field experiments.  Before that, the WIDE project launched the AI3 project in 1996, to 
initiate research into the establishment and application of an Internet infrastructure 
utilizing satellite communication technology.  As of the spring of 2001, educational and 
research institutions in seven Asian countries have participated in the project as partners, 
and Internet technology has been studied, while establishing satellite ground stations in 
various regions. 

In general, great expectations are held for Japan to develop human resources capable 
of Information Technology in Asia.  Taking advantage of their geographical proximity and 
small time zone differences, expectations for reinforcing collaboration between Japan and 
Asian countries to develop human resources are growing, however, no specific means for 
achieving this has been established.  This project utilizes the satellite Internet research 
infrastructure and achievements offered by the AI3 project in order to provide Internet 
environments in a more inexpensive, quicker, and more feasible way with universities 
located in the regions where Internet environments are insufficiently developed; conducts 
research and development of technology necessary for IT human resource development in 
Asia while using the environments; and proposes, through field experiments, a new 
educational methodology for universities in Japan as well as educational institutions 
abroad. 

This report describes the achiev ements obtained by activities held by the “SOI Asia 
Project” from July, 2001, through March, 2002.  Chapter 1 describes the outline of the 
project and Chapter 2 reports the items which were developed to promote the project.  

Chapter 3 explains the joint field experiments conducted by 2 Japanese universities and 7 
Asian universities.  Finally, Chapter 4 is a summary of the project and the schedule for the 
future. 

 

1.2 Outline of the project 

First of all, in this project, 7 universities (Table 1) were selected from among regions 
showing relatively slow progress among Asian countries for the development of Internet 
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environments and also having difficulties in improving broadband Internet environments, 
and a system to be an allied partner for human resource developm ent was established (see 
3.1). 

Using receive-only satellite systems to reinforce the downstream bandwidth up to 6Mbps 
by using UDLR (Unidirectional Link Routing) technology, the standard SOI Asia site was 
designed in a relatively inexpensive and quick manner in order to develop the Internet 
environments of the partner sites (see 2.1).  The 7 partner universities developed Internet 
infrastructures based on the design (see 3.2). 

The project applied multicast technology to efficiently utilize expensive satellite 
connections.  Additionally, multicast file transfer software using IPv4/ IPv6 protocols was 
developed to build up the infrastructure for efficient distribution of educational contents, 
which opened the way to efficiently use the limited satellite connection and concurrently 
distribute the digital data of the lectures to more than one university (see 2.3). 

It also should be noted that a mechanism to show English captions on video contents in 
Japanese was developed in order to exploit Japanese educational resources more 
extensively in Asia (see 2.4).   

 

Table 1.  Partner universities which participated in the SOI Asia project  

University name Region Country name 

Brawijaya University Malang, in the 
Eastern region of 
Java 

Sam Latulangi University Menado, in 
Sulawesi 

Hasanuddin University Makasar, in 
Sulawesi 

Republic of Indonesia 

Laos National University Vientiane, the 
capital 

Lao People’s 
Democratic Republic 

University of Computer Studies,  
Yangon 

Yangon, the capital Union of Myanmar 

Chulalongkorn University 

AIT 
(Asian Institute of Technology) 

Bangkok, the 
capital 

Kingdom of Thailand 

 

Figure 1 is a conceptual diagram of the project where the infrastructures are integrated 
and utilized. 



 - 3 - 

 

Figure 1.  The concept of the project  

As an integrated field experiment, a real-time lecture system suitable for the Internet 
environments of each university was developed, and lectures on a real-time basis were 
provided eight times in total from February, 2002, through March, 2002, by the Japan 
Advanced Institute of Science and Technology (JAIST) and Keio University, and evaluations 
were made (see 3.3). 

English version of ten lectures out of the educational resources accumulated by SOI were 
developed for Asia and distributed to local SOI mirror servers using multicast file transfer 
technology in order to use them at each university (see 3.4). 



 - 4 - 

 
2 Infrastructure development 

In this chapter, brief explanations are given to describe the Internet technology applied to 

the field experiment of the project, the multicast file transfer software which was 
developed, and the tools for internationalization. 

2.1 Internet over satellite 

The partners of the project share the characteristics of the Internet not being fully 
developed in their countries and development of the Internet is difficult for reasons not yet 
evident.  Therefore, in this project, it was decided to utilize the Internet via satellite 
connection in order to realize effective Internet environments in a short period of time.  
The striking feature of a satellite connection as infrastructure is the establishment of a 
circuit in a short period without dependence on geographical location.  The application 
satellite connections makes possible the establishment of Internet environments even in 
insular and mountain regions, regardless of the presence or absence of terrestrial.  This 
means students can have lectures by broadband Internet environments, wherever they are.   

However, bidirectional satellite ground stations are extremely expensive, and the 
acquisition of licenses for transmission takes a considerably long amount of time, as 

experiences with the AI3 project prove.  In contrast, it is possible to set up a receive-only 
station for considerably less money than for the set -up of a bidirectional satellite ground 
station.  Additionally, the acquisition of a license for a receive-only station is relatively 
easy and, in some countries, no license is required.  Accordingly, the project adopted the 
means to take advantage of the benefits offered by satellite receive-only stations which 
have less expensive and relatively easy installation, instead of utilizing bidirectional 
satellite connections, and the satellite connection was used as a unidirectional circuit. 

 

UDLR (Unidirectional Link Routing) technology, which has been standardized by the 
IETF, was utilized in order to use a unidirectional satellite connection as part of the 
Internet infrastructure.  The application of UDLR established an Internet infrastructure 
which effectively uses an asymmetric link in which reception is achieve via satellite, while 
transmission is achieved by terrestrial.  One example would be when Japanese contents 
are desired to be downloaded from each site browser.  When a satellite receive router 
received a request from a local client server, the request is sent to Japan via the telest 

Internet.  The contents server which receives the request sends the contents back to the 
site via the Internet over satellite.  In this way, UDLR is the technology which uses 
narrow-band telest Internet and broadband satellite Internet to offer broadband Internet 
environments to users without making users aware of it. 

In this project, we used the unidirectional satellite infrastructure offered by the AI3 
project to provide approximately 6Mbps receive band additionally to conventional Internet 
connections, which accomplishes smoother operation of distance learning programs with 
relatively inexpensive investment.  In general, in order to receive lectures utilizing video 
and audio from Japan, a sufficient bandwidth such as 1Mbps is required.  However, 
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application of this technology makes it possible to assure the bandwidth necessary to 
provide lectures, regardless of the Internet network configuration of the destination site. 

Figure 2 shows a typical Internet environment of the SOI Asia site.  Based on the 

premise that each Institutions has an Internet connection on the order of 128kbps, a 
satellite receiving antenna, a satellite inbox, a satellite receive router, and a SOI server are 
installed.  A carrier wave which is received by a satellite receiving antenna is demodulated 
by a satellite inbox, and converted into an Ethernet packet.  The route of this packet is 
controlled, using a satellite receive router.  Contents of the left side of the figure are 
provided by the project, and those of the right side were prepared by partner sites.  Some 
partner sites didn’t satisfy the conditions for the Internet connections, however, the 
distribution of the lectures were succeeded even when the connectivity to the land-based 
Internet was deficient. 

For the field experiments, a satellite receive-only station was installed at each partner 
site to provide lectures through the Internet over  satellite.  Additionally, the terrestrial 
based Internet was used for feedback from each site, applying e-mail and IRC (Internet 
Relay Chat) for text information communication and the video conference tools such as 
Polycom and Netmeeting for video conferences. 

 

IF Coaxial Cable

Satellite
Receiver

LAN

JCSAT-3 C-Band C-7 transponder

L-Band (950 - 1450MHz)

Terrestrial Internet

SOI Server
& Web Proxy

Provided by SOI Asia Project

Prepared by Institution

SOI Clients

UDL 
Receive Router

Campus
LAN

Campus
LAN

 

Figure 2.  Project network configuration  

 

2.2 Multicast file transfer software 

In order to distribute on-demand lectures to each site, the contents distribution 
software was developed, adopting IPv4/ IPv6 protocols and multicast technology.  
Considering the expense of satellite connections as well as our desire to distribute the 
identical contents to each site, multicast technology was employed.  In order to enhance 
the versatility, the next-generation Internet protocol, IPv6, is also supported.  The 
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comprehensive configuration is shown in Figure 3. 

The software transfers files from Multicast Data Distribution Server (MCDDS) to 
Multicast Data Distribution Receiver (MCDDR).  File transfer can be handled by the 

following 3 modes, and, depending on the purpose, the application adopts the appropriate 
mode to achieve file transfer. 

 
(1) Close mode: distribution only to a confined receiving node 

- The list of recipient is sent from MCDDS, and only those listed recipients receive. 
- Request for repetition is accepted on a NACK basis. 
- When receiving is complete, a receiving node sets up the TCP session with a 

transmission node to carry ACK.  Therefore, a transmission node can acknowledge if 
transmission for each node is successful or failed. 

(2) Open mode: distribution to arbitrary nodes 
- All nodes receive. 
- If the recipient himself is included in the receiving members, request for repetition is 

made on a NACK basis. 
- A transmission node can acknowledge if the transmission to a receiving node 

specified by a Memberlist is successful or failed. 

(3) Unidirectional mode: unidirectional broadcast-type distribution 
- All nodes receive. 
- As it is unidirectional, repetition on a NACK basis is not implemented.  However, 

reliability is enhanced to a certain level, carrying out consecutive multiple 
transmissions. 

- Even when receiving is complete, a receiving node doesn’t return ACK.  Therefore, a 
transmission node can’t acknowledge which receiving node has completed receiving, 
however, scalability is maintained in comparison with other modes. 

Moreover, in order to provide the functions to implement the processing peculiar with 
each site to adjust contents, the program which is executed before receiving a file 
(preprocessing program) and the program which is executed after receiving a complete file 
(postprocessing program) can be distributed and executed.  At that time, it is also possible 
merely to start the program that MCDDR already has, instead of distributing the 
preprocessing program and the postprocessing program. 

The file transfer software can perform various administrative operations through the 

WEB interface to the distribution-source server, such as a transfer file setting, the 
confirmation of file transfer condition, the setting and confirmation of the party to 
distribute to. 
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request
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contents
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Start CGM 

Register a lecture 
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Flow of contents 

Flow of a contents list

Control data and others

 

Figure 3. Overall module configuration  

 

2.3 Globalization: English-supporting education resources 

In order to make English translations into captions, a captioning tool which we 
developed was applied.  The captioning tool automatically adds captions to a video and 
material, using the text information and the timing information of slides.  

The caption information is prepared as follows: 
 

(1) Translation into English  
The work to translate the utterances of a videotaped lecture.  As the number of 

characters to be displayed as a caption is limited, utterances considered to be obviously 
unnecessary are omitted. 
 

(2) Insertion of slide numbers 
The matching information to correspond with slides is inserted into the text information 

prepared in step 1.  The format is defined as follows by the captioning tool.  
 
-- slide number --¥r¥n 
corresponding sentence (add no line feed in between) ¥r¥n 
-- slide number --¥r¥n 
corresponding sentence (add no line feed in between) ¥r¥n 
-- slide number --¥r¥n 

 
(3) Development of SMIL by the captioning tool 
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Using the captioning tool, the SMIL file is developed from both the timing 
information which is used when ordinary contents are developed (the timing to change 
slides), and the text information which is developed in STEP 2.  The format of developed 

SMIL file (.rt file) is as follows: 
 

<window type="generic" height="80" width="600" duration="6000" bgcolor="#000000" 
><font bgcolor="#000000"><font size="-2"><font charset="x-sjis" face="arial" 
color="#FFFFFF"><center> 
<time begin="display starting time(hh:mm:ss)"/><clear/>caption 
<time begin="display starting time(hh:mm:ss)"/><clear/>caption 
 …  

(4) Modification of existing contents by the captioning tool 
Using the captioning tool, the SMIL file of ordinary contents is modified to display the 

caption information developed in the step 3 above, in synchronization with the video and 
material. 
 

Figure 4 shows the video playing on the Real Player which was prepared using the 
captioning tool. 

英語字幕

English caption

 

Figure 4.  Example of an archive lecture using the captioning tool 

 

2.4 Real-time environmental design for lectures 

A real-time lecture is distributed to Asia, using the C-band satellite station of Keio 
University Shonan Fujisawa Campus (SFC).   With the purpose that a lecture can be 



 - 9 - 

conducted from not only SFC but also from any university which has a relatively stable 
broadband Internet connection with SFC, this project determined the standard application 
configuration.  In fact, all the lectures in this project were conducted from sites other than 

SFC.  

The requirements of application contained the following conditions: (1) it can be 
concurrently distributed to multiple points, and (2) questions and answers can be held, 
applying the appropriate method for the Internet environments of a site.   

In order to distribute lectures, WMT (Windows Media Technology) and VIC/RAT were 
employed. 

When a lecture is distributed by WMT, WMT encoding is implemented at the site 
which conducts the lecture from SFC, and the data are transmitted to the SFC’s WMT 
Server by unicast through the Internet, and they are then distributed to from SFC to each 
university in Asia by multicast via satellite.  The lecture needed 500kbps can be 
distributed to each site maintaining equal quality because of WMT multicast function. 

WMT can provide high-quality videos, however, due to overhead derived from encoding, 
decoding, and distribution, a time lag of approximately 30 -second occurs for receiving.  
This means, operation-wise, images and audio are difficult to use for questions and 
answers.  Therefore, for the sites which can assure stable bidirectional Internet 

connections, VIC, a video transfer software, and RAT, an audio transfer software, were 
applied because of their characteristics of causing little time-lag. 

In order to assure the interactiveness including questions from each partner, video 
conference systems such as Netmeeting and Polycom were adopted.  However, data 
transfer from each partner to Japan used existing land-based Internet connections which 
were influenced by the network conditions at each university. 

The PowerPoint (PPT) slides used by instructors were provided to each university 
beforehand, and they were shared by SOI Asia sites, using RPT, the software which 
synchronizes PPT slides through the Internet.  Figure 5 shows the configuration of  a 
lecture. 
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Figure 5.  Configuration of a real-time lecture 

 

The following four types of real-time lecture configurations, which combined the 
aforementioned applications, were determined according to the Internet communication 
situations of each site. 

 

（１） Fully interactive site: a site which has stable return on the order of 128kbps 
• Video and audio from Japan－ VIC/RAT  
• Video and audio to Japan－ Polycom 
• Synchronization of lecture material－ RPT 
• Questions and answers －  Video and audio, and Internet Bulletin 

Board Systems (BBS) 

（２） Semi-interactive site: a site which has return but is unstable 
• Video and audio from Japan－ WMT (Windows Media Technology) 
• Video and audio to Japan－Either Polycom or NetMeeting 
• Synchronization of lecture material－ RPT 
• Questions and answers－ Video and audio, and use both Internet Relay 

Chat (IRC) and BBS 

（３） Semi unidirectional site: a site which connects with a satellite only with a 
separate dial-up line and the connection can be achieved during lectures   

• Video and audio from Japan－ WMT (Windows Media Technology) 
• Video and audio to Japan－ None 
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• Synchronization of lecture material－ None 
• Questions and answers－ Use both IRC and BBS  

（４） Full unidirectional site: a site which has the connection with a satellite only with 

separate dial-up line and the communication is available only by mail 
• Video and audio from Japan － WMT (Windows Media Technology) 
• Video and audio to Japan － None 
• Synchronization of lecture material － None 
• Questions and answers － Transmit by mail during a break 

 

Seven partner universities performed the lectures applying either of aforementioned 
types.  The details are described in “3.3 Situations at partner universities”. 

 



 - 12 - 

3 Field Experiments 

The infrastructure environments described in Chapter 2 were established in practice at 
partner universities in Asia in order to conduct field experiments for educational 

cooperation for the IT human resource development.  This chapter reports on the 
practically conducted actual activities such as the selection of partner universities, Internet 
infrastructure establishment at each site, and lectures performed from Japan. 

3.1 Selection of partner universities 

In order to select partners who satisfy the requirements, a preliminary study was held 
over the colleges and universities and IT situations in Indonesia, Thailand, Laos, 
Bangladesh, Myanmar, Malaysia, and others.  Based on the data collected by the 
preliminary study, partner universities were selected in the regions where the “digital 
divide”, the expanded social disparity of existing structural disparities, such as represented 
by “developed and undeveloped countries” and “urban cities and rural areas”, has been 
arising, with the purpose to narrow down those existing social disparity structures by the 
application of IT technology and to create “digital opportunities”. 

The following criteria were proposed to colleges and universities in order to evaluate 
interests in participating in the project and the feasibility. 

• Has a place to install a satellite antenna at the appropriate angle. 
• Can install a cable from the antenna to a server room which will have a UDLR 

router installed.  
• Can supply power to a server for which will have the UDLR router is set up.   
• Can prepare a mirror server (Linux PC) in the server room.  
• Can establish a LAN between the mirror server and satellite Internet.  
• Has Internet connectivity (regardless of bandwidth).  It is desired that a global 

IP address can be used. 
• Can support and prepare for government licensing in order to establish 

environments. 
• Can assign engineer(s) who can manage and administer the Linux server.  
• Can assign assistant(s) for each stage to plan, perform, and evaluate a lecture. 

Additionally, the SOI Asia Project prom ised the followings. 
• Provide a satellite antenna and its installation work. 
• Establish satellite Internet environments and set up the server(s). 

• Instruct software configuration for mirroring and its operation  
• Provide real-time lectures and on-demand lectures 

 

Among the colleges and universities which were selected as target colleges and 
universities, five universities, except Chulalongkorn University and AIT in Bangkok, were 
located in regions which had somewhat been kept out of the mainstream of development.   

In the case of the countries where GDP per capita reaches approximately US$200 to $400 
such as Laos (US$273 in 2000) and Myanmar (estimated US$300 in 1999), the elimination 
of disparities with other countries were more emphasized than the elimination of regional 
disparities in those countries, and colleges and universities were selected mainly from those 
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located in the center of the country.  As a result, a university in Vientiane, the capital of 
Laos (which has only one university in the country), and a university in Yangon, the capital 
of Myanmar, were selected.  On the other hand, in Indonesia (GDP per capita in 2000 

reached US$728.10), where domestic higher education institutions have been growing, 
especially in the center of the country, attention was focused on the Eastern Indonesia 
region in order to narrow the domestic disparity, and three universities in Eastern 
Indonesia were selected as partners. 

As a result, the seven universities in Table 1 were selected and the team to promote the 
project was established. 

 

3.2 Environmental upgrading to have lectures 

The project developed the standard environment shown in Figure 6 and Table 2 at each 
site.  This configuration includes the client to receive real-time lectures on the satellite 
Internet environments described in Chapter 2 and the environment construction to conduct 
questions and answers with the instructors.   

Antennas were installed from November, 2001, through December 2001, and from 
February, 2002, through March, 2002, the following environment was established under 

collaboration between the local staff and the staff from Japan. 
 

Receive
Router

SOI Server
Unix

Campus
gateway

SONY
Box

co-ox cable

Campus LAN/
Internet

RO Dish

SW

SOI client
win2000

staff pc

client for 
realtime & archive

General Setup
Configuration

 

Figure 6 Configuration of installed devices 
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Table 2.  List of installed devices 

Sony Box 
 

Satellite receiving tuner with IP communication function(s). 
Converts satellite data into IP packets. 

Receive Router PC router to control routes including unidirectional link(s). 

SOI Server 
 

Mirroring server for archive lectures. 
OS is LinuxRedHat6.2, and WWW server and Real server run. 

SOI Clients 
 

PCs to receive the video and audio of the real-time lectures. 
Windows Media Player runs on them and the lecture is projected in a 
lectureroom using a projector. 

Staff PC PCs to be used by the staff to communicate for real-time lectures  
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3.3 Situations at partner universities 

The following is a summary of the receptiveness, participating students, the Internet 
environments upgraded by SOI Asia, and the environment to have lectures at seven 
universities. 

 

3.3.1   Brawijaya University  

Counterpart The entire university accepted the project 
Participants 
 
 
 

In total, 50 people participated, including approximately 20 
students and faculty members who had computer backgrounds, and 
dean-lecture faculty members who participated in order to learn 
what distance learning is. 

Semi interactive site  Environments 
 On-campus LAN was structured.  External connectivity was 

upgraded to 256kbps for the project, however, the communication 
was difficult because the line was shared by the whole university.   

Environments for 
lectures 
 

Video and audio from Japan were received by Windows Media 
Player. 
Brawijaya sent video and audio to Japan, using Netmeeting.   
Interactive real-time questions and answers could be performed.   
Hard copies of materials were distributed.   
Both sides retained prepared PowerPoint files and, when the 
timing to change a slide was sent by the RPT tool, a slide at 
Brawijaya concurrently changed.  When a mouse was moved, the 
movement of the mouse was duplicated at Brawijaya.   

Remarks The questions and answers by Netmeeting over the external 
connectivity had poor audio and visual quality making them 
difficult to understand due to insufficient bandwidth. 
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3.3.2   Hasanuddin University   

 
Counterpart Center for Public Policy and Development Management Studies 
Participants The students on the campus who were interested in the lectures 

(about IT technology itself and the distance learning system) were 
recruited as lecture-participating students.  Instructors related to 
IT were invited from adjacent colleges and universities. 
Semi interactive site Environments 

 The on -campus LAN was under-development. The center had 15 
computers, and they were available for self-education.  A modem 
was used for the external connectivity to provide 36kbps 
connection, which couldn’t be considered sufficient. 

Environments for 
lectures 
 

Video and audio from Japan were received by Windows Media 
Player. 
Hasanuddin sent video and audio to Japan, using Netmeeting. 
Interactive real-time questions and answers could be performed. 
Hard copies of materials were distributed. 

Remarks Lightening strikes and blackouts frequently happen, which caused 
harm to equipment such as PCs.  Measures to assure power supply 
were necessary in addition to network setting. 
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3.3.3   Sam Ratulangi University   

Counterpart The entire university accepted the project 
Participants Participants were mainly IT-related students and instructors of 

civil engineering and the like, and faculty members who were 
interested in distance learning. 
Full interactive site Environments 

 The external connectivity was 128kbps, however, the connection 
was always good because the number of PCs to be connected with 
the line was limited.     

Environments for 
lectures 

Video and audio from Japan were received by Windows Media 
Player. 
Interactive real-time questions and answers could be performed, 
using Polycom. 
Both sides retained prepared PowerPoint files and, when the 
timing to change a slide was sent by the RPT tool, a slide at Sam 
Ratulangi concurrently changed.  When a mouse was moved, the 
movement of the mouse was duplicated at Sam Ratulangi. 
Additionally, hard copies of materials were distributed. 
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3.3.4   Laos National University   

 
Counterpart Faculty of engineering 
Participants As it was not a course at the graduate school level, 15 people in 

total participated, including eight instructors of computer, and 
seven instructors  of other computer-related majors.  
Semi unidirectional site Environments 

 On-campus LAN is partially connected.  Establishment of 
connection with the server of the project through a dial-up router 
was made, but failed.  The university achieved connection via a 
modem.   

Environments for 
lectures 
 

・ Video and audio from Japan were received, using WMT 
(500kbps).  A time lag of approximately 10 to 15 seconds 
occurred due to the encoder server en route.  
・ From Laos, using dial-up Internet chat with Japan and the 

questions and explanations about the situation in Laos were 
performed, while replies from Japan were made using video 
and audio in order to maintain interactivity.  Additionally, 
hard copies of materials were distributed. 

Remarks Real-time video and audio couldn’t be sent to Japan, and questions 
and answers were made using chat.  Therefore, it was devoid of a 
sense of reality. 
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3.3.5   University of Computer Studies, Yangon  

 
Counterpart The entire university was accepted.  The leader for the entire 

project was the Deputy Minister of Ministry of Science and 
Technology, which is the upper organization over universities.    

Participants Approximately 80 students, out of a newly established department 
for second-year doctoral candidates with 45 students and a 
graduate course with 100 students, participated in on a weekly 
basis.  After real-time lectures, brush-up lectures with a smaller 
number of students were held. 
Full unidirectional site Environments 

 Only the chancellor can use e-mail, and PCs in the campus were 
not connected to network, excluding PC(s) in the chancellor ’s office. 

Environments for 
lectures 

Video and audio from Japan were received by WMT (500kbps). 
A time lag of approximately 10 to 15 seconds occurred due to the 
encoder server en route.  
According to the present status, responses from Myanmar were 
made several times during a lecture using e-mail, while replies 
from Japan were made using video and audio in order to maintain 
interactivity. 
There was one screen. 

Remarks Installation of a leased line has been studied for performing 
questions and answers using video and audio on a real-time basis,.  
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3.3.6   Chulalongkorn University   
 

Counterpart Department of computer engineering, Faculty of engineering  
Participants Eight graduate students in the department of computer 

engineering, Faculty of engineering, participated.  Guests from 
various fields in Chulalongkorn university were also invited.  
Full interactive site Environments 

 Always-on connectivity to network was available, and an 
on-campus LAN was fully equipped.  The computer center of the 
Faculty of engineering consolidated PCs in the Faculty of 
engineering.   

Environments for 
lectures 

・ Video and audio from Japan were received by VIC (500kbps)/ 
RAT without time lag (It was not full screen.  It was 
reasonably clear, but letters on PPT were hard to read when 
they were small). 
・ Chulalongkorn sent video and audio to Japan, using Polycom.  

Interactive real-time questions and answers could be 
performed. 
・ There were 3 screens.  From the left, RPT, JAIST real-time 

video by VIC, and video from Chulalongkorn by Polycom.   
・ Both sides retained prepared PowerPoint files and, when the 

timing to change a slide was sent by the RPT tool, a slide at 
Chulalongkorn concurrently changed.  When a mouse was 
moved, the movement of the mouse was duplicated at 
Chulalongkorn. 
・ Additionally, hard copies of materials were distributed. 
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3.3.7   AIT ( Asian Institute of Technology)  
 
Counterpart Faculty of engineering  
Participants Students who were interested in lectures were recruited from the 

faculty of engineering. 
Environments 
 

AIT is an AI3 Project partner, and is connected with Nara Institute 
of Science and Technology by the network which applies Ku-Band 
satellite.   

Environments for 
lectures 

・ Video and audio from Japan were received by Windows Media 
Player. 
・ AIT sent video and audio to Japan, using Polycom.  
・ Interactive real-time questions and answers could be 

performed. 
・ Both sides kept PowerPoint files in advance, and, when the 

timing to change a slide was sent by the RPT tool, a slide at 
AIT concurrently changed.  When a mouse was moved, the 
movement of the mouse was duplicated at AIT. 
・ Hard copies of materials were distributed. 
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3.4 Implementation of real-time lectures 

In order to contribute to higher education, the SOI Asia Project distributed lectures from 

Japan to seven universities in Asia via the Internet.  The contents of lectures were lectures 
related to Information Technology, and the distribution of lectures via Internet provided the 
opportunities for the students in Asia to have the lectures which covered from basics to 
technically advanced level while they resided at partner universities. 

The distributed real-time lectures included a speech made by Keio University Professor 
and representative of the WIDE Project, Dr. Jun Murai, and lectures given by the four 
instructors of the JAIST, were given as a 4-part series, distributed two parts at a time. 

 

Table 3.  List of the real-time lectures 

Instructors Topics Dates 
Professor Jun Murai SOI Asia Project Key Note February 1 and 6 

Professor Yoichi 
Shinoda 

MPLS: A Packet forwarding technology for 
the next-generation Internet 

February 1 and 
March 6 

Associate Professor 
Yasuo Tan 

Essential technologies and concepts for 
home networks 

February 8 and 
April 3 

Professor Koichiro 
Ochimizu 

Topics in Tools and Environments for a 
Distributed Cooperative Work 

February 15 and 
March 13 

Professor Takuya 
Katayama 

Topics in Object-Oriented Methodologies February 22 and 
March 27 

 

Group 1 consisted of three universities, Laos University, Myanmar University, and 
Chulalongkorn University in Thailand, and four three-hour-lectures were held on every 
Friday in February, 2002.  Group 2 consisted of four universities, the three universities in 
Indonesia and AIT in Thailand, and lectures were held on every Wednesday in March, 
2002.  The total number of lecture participants in Group 1 was approximately 100, while 
the total in Group 2 was approximately 120.  The situations concerning the lectures are 
summarized in Table 4 and Tab le 5. 

 

Table 4.  Situations of Group 1   

Lecture 
Number 

 

Schedule 
(JST) 

Thailand Laos Myanmar Details 

1 △ △ △ 

2 

02/01/2002 
11:00-14:30 

△ △ △ 

The SFC site couldn’t 
perform multicast 
communication properly, 
causing WMT to stop 
halfway approximately 
ten times. 



 - 23 - 

3 
02/08/2002 
11:00-14:00 

○ ○ × 
In Myanmar, equipment 
failure occurred (which 
was repaired later)  

4 
02/15/2002 
11:00-14:00 

○ ○ ○ 
 
 

5 
02/22/2002 
11:00-14:00 

× ○ ○ 

ISP failure in Thailand 
(a nationwide problem 
caused by the severance 
of an international 
undersea cable in Korea) 

 

Table 5.  Situations of Group 2 

Lecture 
Number 

Schedule 
(JST) 

UNIBRAW UNHAS UNSART AIT Details 

1 ○ × ○ ○ 

2 

03/06/2002 
11:00-14:3

0 
 ○ × ○ ○ 

Conducted from 
the WIDE training 
camp 
(Hamamatsu)  
Microphone had 
poor contact 
UNHAS: 
equipment failure 

3 
03/13/2002 
11:00-14:0

0 
○ ○ ○ ○  

4 
03/20/2002 
11:00-14:0

0 
× × × × At JAIST, by WMT 

An encoder failed 

5 
03/27/2002 
11:00-14:0

0 
○ × ○ △ 

At UNHAS, 
equipm ent failure 
At AIT, the trouble 
that multicast 
didn’t go through 
in the first half of 
the program 
occurred (which 
was fixed later).  

 

As shown in Table 3 and Table 4, the distribution of lectures revealed various problems 
which need to be solved for stabl e operation.  Many of them derived from equipment 
failure due to power supply trouble or lightning, however, some of them were categorized 
into several types, including problems which can be prevented by well-planned operation, 
and troubles which require technological development.  Additionally, the necessity to 
educate local operators was reaffirmed as well. 

3.5 Distribution of on-demand lectures 

Among the archive lectures that the SOI project has accumulated, the lectures effective 
for the SOI Asia Project were selected to cover the introduction and outline of basic 
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technology for the Internet, and the lectures for ten titles such as special lectures and  
selections from Internet Week 2000 were captioned in English using the developed 
captioning tool, and distributed to each partner university. 

Table 6 shows lists the on-demand lectures.  The environment was established to 
provide an opportunity for students to browse and view the lectures on demand at any 
desired time, using the contents distributed to the server at each partner university.  

 

Table 2.  List of on-demand lectures (SOI-PKG#1) 

ID Titles Speakers Time 

01 Introduction to the Internet Takayasu Matsuura 3 hours 
02 Intercept and Intelligence Hopefully Lawful Fred Baker 1.5 hours 

03 The Future of the Internet Vinton Cerf 45 minutes 
04 Making the Dream Real Jawad Khaki 1 hour 
05 Introduction to IPv6 Takaharu Ui 3 hours 
06 Introduction to Routing Protocol - Basics of 

Network Design 
Jiro Yamaguchi 3 hours 

 

07 Introduction to Internet Security Seiji Kumagai 3 hours 
08 Internet Architecture  Jun Murai 3 hours 

09 Introduction to Domain Name and IP address Masahiko Hakota, 
Yoshiko ChongFong 

3 hours 

10 DNS and Mail Motonori Nakamura 3 hours 

 

The multicast file transfer software which was developed in this project was employed for 
the distribution of on-demand lectures to each partner.  The field experiments disclosed 
that the software parameters need to be appropriately adjusted when a file of large size 
such as video file is transferred, otherwise, it can’t be properly transferred.  It also 
revealed that transfer requires great CPU power by the recipient, therefore, some 
contrivance is necessary to select a machine to run the receiving software, for example.  
Additionally, in the case of the field experiment partners, concurrent distribution to all 
seven points couldn’t be achieved because, in some cases, not all of the seven points had 
stable connections, which means, frequently, the distribution was performed several times. 

For the application on an actual operational basis like this, it is necessary to upgrade the 
software performance, and to review the environments of each partner site on a small scale. 
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4 Summary of the project 

4.1 Discussion 

Asia is diversified in every aspect such as ethnic groups, geography, history, and culture,  
and each region faces problems whose causes vary greatly.  As the core of each region, 
colleges and universities can mutually share information beyond the boundaries of 
countries and regions utilizing the characteristics of digital technology which can be easily 
duplicated without quality deterioration and the advantage of the Internet being able to 
fulfill inexpensive and instant information exchange with a counterparty regardless of the 
distance. As a result, the foundation for the regional cooperation can be formed to solve 
various problems that each region faces.  

In particular, it is useful for colleges and universities with financial and human resource 
constraints in developing countries to focus on the domains they do well.  At that time, if 
they can share their geographically favorable domains with other colleges and universities 
and utilize the eminent contents existing in other regions, the colleges and universities can 
more easily strengthen themselves. 

The application of distance learning to colleges and universities in Asian countries and 
regions using the Internet 

(1) Will contribute to the development of the IT human resource which will serve as the core to 
enhance the level of IT human resource in the neighboring community around the colleges and 
universities, and  

(2) The human resource will serve as the core to promote the informationalization at their parent 
colleges and universities to provide faculties in other fields with intensifying programs (training 
for faculty members, joint research, curriculum quality improvement by credit transfer, and the 
like) which utilize distance learning. 

Greater results are expected to be achieved when the promotion of information sharing 
between each college or university and a given Japanese university which are connected 
with each other solves various problems that each geographical region faces, forms the 
foundation for the multi-purpose regional cooperation, and makes it possible to narrow the 
digital divide. 

The following should also be noted as elements for Eastern Asia to require IT education. 

(1) IT is now an essential tool in every discipline.  Nevertheless, IT human resources 
are scarce in every field.  

(2) For human resource development in IT fields, the educational elements which 
should be provided in graduate courses which are relatively distinctive, in 
comparison with other fields.   

(3) The digital education materials are abundant by nature, and they can be easily adopted to the 
provision of network-type courses because practical training can be conducted on a computer.  

(4) Compared with other fields, English terminology is progressively used in IT fields 
and is commonly understood.  

The project achieved remarkable results in the short period of merely six months, making 
a big step to bring the goals to fruition.  In approximately one and a half months, the 
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situations of IT human resources and the specific features of infrastructures, both of which 
are completely different from the countries and regions, were studied and negotiations for 
cooperation were held to obtain agreements between partner universities and the approval 

of each country.  Moreover, the technology which was developed during that period in order 
to implement the experiment was introduced to partner universities, and each university 
concurrently had experimental lectures from Japan.  The number of lecture participants in 
the seven universities in a total of four countries exceeded 100 every time, and the 
technology and the lectures were, in general, highly evaluated.  Great expectations are 
held by each country and university for the project. 

It also should be noted that the project provided useful information about the matters 
which were hardly known when the project started. 
・ To what extent do a university and its neighboring area in a region have IT 

infrastructure and IT human resources? 
・ For which fields do each region need to utilize IT? 
・ If IT human resource development in the region were supported, what is the 

appropriate level and support? 

Additionally, the following needs to be considered for the future. 
・ How can a Japanese university meet such demands? 

・ What is a good way to prepare the contents in English and to digitize them? 
・ How can Japanese universities collaborate? 
・ If distance learning were employed, how can a faceless student be evaluated?  How can 

the evaluation be converted into credit at a given university? (So far, except for some 
exceptions, no Japanese college or university provides regular lectures which allow 
transfer of credits to other colleges and universities in Japan.  In particular, credits are 
not transferred to foreign colleges and universities. 

When a project modeled after this project arises in the future to intensify IT human 
resources of a target college or university, support will be able to be extended to those 
departments which are closely associated with community demands (such as fishery, 
agriculture, and public health departments), applying distance learning.  A breakthrough 
to overcome the “divide” furthermore will surely result. 
 

4.2 Future developments 

The project established one specific methodology for Japan to collaborate in human 
resource development in Asia, applying IT, and indicated its feasibility.  It also should be 
noted that the availability of the satellite Internet, and the serviceability of UDLR, which is 
basic technology for the Internet and has a unidirectional communication path, were 
verified. 

However, as described as the items listed in Chapter 3, the project revealed the necessity 
of research, development, and field experiments in various areas for practical operation, 
including issues such as the stability of operation, the need for applications other than IT, 
the expansion of Japanese universities which conduct lectures, and clarified the direction to 
be taken. 
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In the era when global educational environments like this are being constructed and 
upgraded, the issue of accreditation should be aggressively pursued as well.  Development 
of curricula and systematic structures whereby a given college or university will certify 

credits given by any other Japanese university lecture as credit given by the college or 
university itself is urgently needed. 

Currently, few universities provide lectures or distribute lectures focusing on Asia .   
However, based on the experiences accumulated during the project, research and activities 
are planned to be held continuously from now on, in order to expand lectures to areas other 
than IT-related fields, and to establish a structure where credits given by not only lectures 
from Japan but also those from other countries can be transferred, while narrowing down 
the digital divide, with the purpose of creating environments where instructors transmit 
their lectures for students who are willing to learn anywhere in the world. 
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