
 

 

 

 

 

 

An Asia Internet History  

Second Decade (1991 - 2000)  

 

Edited by Kilnam Chon  

 

 
 

 

2015.8.24 

 

 

 

                                 SNU Press 

                                          

 

 

 

 

 

 



 

 

 

 

        An Asia  Internet  History  

Second Decade [1991-2000] 
 

  

    Edited by Kilnam Chon 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                           SNU Press 

 

  



 

ii  

 

[copyright page to be made by snu press] 

  



 

iii  

 

 FOREWORD 

With the maturing of the Internet, we are in danger of losing track of the history as told by the 

people who were there and took a significant party in its creation. While there have been 

attempts to document this very important past, this is the first attempt to do so in the area of 

the world where the Internet has had an extremely significant impactïAsia. 

In the early days of the USA Internet, there was a USA focus with a few interconnects 

with Asia and Europe. One of the early actions to extend the coverage was based in the 

academic world. Networks such as BITNET and CSNET, while mainly USA based, 

understood the benefits to science and other academic pursuits if the participants could 

electronically interact with their colleagues in the rest of the world.  

One of the early attempts to extend the reach of the Internet to Asia was via the ñJohnny 

Appleseedò approach. That is a set of people responded to queries by people in Asian 

countries asking how they could connect with the growing Internet by offering to supply 

tapes to key people in the requesting countries, often by physically going with the tapes, as 

well as providing access points to the USA Internet. The people that we, I was one of the 

seeders, worked with became the leaders in their nation and founded the initial national 

networks that blossomed with time and often formed the basis of commercial Internets. 

The traditions that these network frontier pioneers established lead to the eventual spread 

of the benefits of Internet access to not only their nations but became models for the spread to 

the rest of Asia.  With this spread came dramatic changes to how people interacted with each 

other that benefited the people and their nations. 

It is an honor to be asked to write this foreword in that it not only documents to growth of 

the the Internet in this area of the world but also honors those who drove it to success. 

 

David J. Farber 

Adjunct Professor of Internet Studies, Carnegie Mellon University 

Alfred Fitler Moore Emeritus Professor of Telecommunications,  

University of Pennsylvania 
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To  Junichiro Hagino, Masaki Hirabaru, Haruhisa Ishida, Chongsang Kim, Jun Matsukata, 

and Tian Bai Qian among other Asia Internet pioneers in the 20th century who have passed 

away. 
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CHAPTER 1 Introduction          12.17/2015.1.29/2.5 

Writing the second book on Asia Internet history in the 1990s has been very different from the 

first book on the 1980s [Chon 2013b]. It was not easy to collect data on the 1980s and earlier for the 

first book on the 1980s. For example, we spent some time to determine the dates and places the 

International Academic NetWorkshop (IANW) was held from 1982 to 1989 [Landweber 2013]. The 

proceedings of the IANW were even more difficult to collect, and we only succeeded partially in 

that endeavor. Another difficulty was that some of the Internet pioneers who worked in the 1980s 

and earlier were not available to write articles. On the other hand, the situation for the 1990s, in 

particular after mid-1990, is very different. We were able to get a great deal of information through 

various websites due to the invention of the WWW in the early 1990s. Many Internet pioneers who 

worked in the 1990s are still available to contribute articles. For example, we had hard time 

collecting information on the first INET Conference in 1991, and we barely obtained the table of 

contents after substantial search but not the contents themselves. In contrast, however, we could 

access the online proceedings of the INET Conferences from 1994 onward through its host 

organization, the Internet Society.   

But the 1990s posed another challengeïthe proliferation of the Internet around the world which 

was documented well in Lawrence Landweberôs Connectivity Map and Connectivity Table 

[Landweber 1997]. There, he published the status of Internet connectivity for all countries in the 

world starting from the early 1990s and drew a global map of Internet connectivity.  You can find 

the international connectivity map in 1991 in Fig. 1-1 with the permission of the copyright owners, 

Lawrence Landweber and the Internet Society.  We included the currently available connectivity 

maps and connectivity tables in the 1990s in Appendix D of the project website, 

http://InternetHistory.asia/book2. We also included the last available connectivity map from 1997 in 

Chapter 10 Snapshots of the Internet around 2000, and the corresponding connectivity table in 

Appendix C Connectivity Table, Version 16.  

On the other hand, readily available information on various organizations and events raised a 

different challenge. For example, the Internet Engineering Task Force (IETF) and the World Wide 

Web Consortium (W3C) have very good websites where one may obtain almost any information 

about these organizations. The question of what was important to record became the challenge we 

faced for the second book of our Asia Internet History Project when so much information is 

available through various websites. Faced with this challenge, we chose to focus more on the ñwhyò 

rather than the ñwhatò for the second book on the 1990s.  

Another difficulty we had for the second book is that the Internet has become very popular 

among various communities, not just among the research and education community as it was in the 

1980s with more than 100 million users in Asia toward the end of the 1990s. Thus, covering every 

aspect of the Internet as we did for the 1980s would be nearly impossible. After deliberation, we 

decided to focus on the Internet organizations in Asia that grew from one or two Internet 

organizations at the beginning of the 1990s to around twenty Internet organizations by the end of 

the 1990s. 

http://internethistory.asia/book2


 

 

 

 
Figure 1-1. International Connectivity Map (1991.9) 

 

Histories of some of the global Internet organizations and events which impacted the Internet in 

Asia such as the INET Conferences and the Internet Society Developing Country Workshops were 

not well documented, and so we decided to cover their histories during the 1990s even though these 

may be considered global events like the International Academic NetWorkshop (IANW) that we 

covered in the first book on 1980s [Landweber 2013]. On the other hand, we decided not to include 

articles on very well documented organizations such as World Wide Web Consortium (W3C) which 

was mentioned earlier. 

We structured the book with the following chapters and appendices: 
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In Chapter 2 Asia Pacific Networking Group, we cover the first permanent Internet 

organizations in Asia. We need to start with the Asia Pacific member organization of the 

Coordinating Committee for Intercontinental Research Networking (CCIRN). CCIRN was formed 



 

 

 

in 1988 to coordinate trans-Atlantic communication links between Europe and North America. 

Since there is no good history article available about CCIRN, we decided to write one. CCIRN 

invited Asia as its third continental member in 1991. The Asia Pacific Internet community accepted 

the invitation, and we decided to form the Asia Pacific member organization of CCIRN called the 

Asia Pacific Coordination Committee for Intercontinental Research Networking (APCCIRN) just as 

our counterparts in Europe and North America had done. As soon as we formed APCCIRN, we 

decided to form many working groups and a project to handle pending issues for the Asian Internet 

community. For example, a Regional Internet Registry (RIR) called Asia Pacific Network 

Information Center (APNIC) was formed as an experimental project, and several working groups 

including the Internationalization and Localization Working Group (i18n WG) and the Satellite 

Working Group were set up as well. See the detail in Section 2.2 APCCIRN and Chapter 4 Spinoffs 

of Asia Pacific Networking Group for details of these organizations. APCCIRN was renamed the 

Asia Pacific Networking Group in 1994 to reflect the scope of the organization.  

In Chapter 3 International Meetings and Organizations, we cover the global meetings and 

organizations that impacted the Asian Internet community as well as the global Internet community. 

The Annual International Academic NetWorkshop (IANW) held its last workshop in 1989 with the 

understanding that a much larger and more comprehensive conference on the Internet, called the 

International Network Conference (INET) would take its place to replace IANW. The first INET 

Conference was held in 1991, and it was an instant success. The Internet Society, when it was 

founded in 1992, adopted INET as its main conference. The Developing Country Workshops started 

during the first INET in 1991. Eventually, the Developing Country Workshops trained several 

thousand Internet engineers from over 100 countries in the 1990s and early 2000s. The Developing 

Country Workshops with INET Conferences impacted globalization of the Internet in the 1990s and 

the 2000s. At the end of the 1990s, the Internet Cooperation for Assigned Names and Numbers 

(ICANN) was formed to take charge of administration of domain names and IP addresses as well as 

the root servers for domain names. 

In Chapter 4 Spinoff Organizations of the Asia Pacific Networking Group, we visit APNG 

spinoff organizations except additional spinoffs to be explained in Chapter 7ïResearch and 

Education Networks, and Chapter 8ïName and Numbers. APNG spun off around twenty Internet 

organizations in the 1990s and 2000s either directly or through its spinoffs.  

In Chapter 5 Major Domestic Conferences, we cover a few countries that organized major 

Internet conferences with over 1,000 participants or more. INET as well as the Pacific Computer 

Communications Symposium (PCCS) in 1985 influenced China, Japan, and South Korea to develop 

the major domestic Internet conferences in their own countries [PCCS 1985]. Other countries also 

founded one or more big domestic conferences in their home countries.  

In Chapter 6 Network Operatorsô Groups (NOGs), we cover meetings for network engineers 

and operators. The North American Network Operators Group (NANOG) was founded in 1994 

[NANOG 2013]. It influenced the formation of the Asia Pacific Regional Internet Conference on 

Operational Technologies (APRICOT), which had its first conference two years later in 1996. 

Success of APRICOT and NANOG influenced NOG developments in various subregions in Asia 

including South Asia (SANOG), West Asia (MENOG), and the Pacific (PacNOG). NANOG, 

APRICOT, and these subregional NOGs further influenced the formation of many national NOGs. 



 

 

 

There are more than ten countries with national NOGs in 2013. 

In Chapter 7 Research and Education Networks, we cover six research and education networks 

which were founded from the late 1980s through the early 2000s. The WIDE Project was founded 

in Japan to cover many areas from network operation to research and development in 1988. It also 

had its own spinoffs called the Asia Internet Interconnection Initiative Project (AI3) dealing with 

satellite networking, and the School on Internet Asia (SOI Asia) dealing with remote education. The 

Asia Pacific Advanced Network Consortium (APAN) was founded in 1997, and it took over most of 

research and education network activities of APNG when it stopped focusing on the research and 

education network activities. APAN, in turn, spun off a few Internet organizations including the 

Asia Pacific Bioinformatics Network (APBioNet). The TransPac Networking Project to link Asia 

and USA was founded together with APAN and is considered to be a part of APAN. The Trans-

Eurasia Information Network (TEIN) started with the Korea-France Network in 2000, and it was 

later expanded to cover more countries in Asia with additional intra-Asia links. TEIN cooperated 

very closely with APAN in Asia and GEANT in Europe. GLORIAD had its origin in MirNET, a 

Russia-US network in 1990s, which evolved to become a global circular link with the addition of 

China in 2004. GLORIAD added the first trans-Siberia link between Russia and China with very 

elaborate engineering to make it able to withstand the cold weather of Siberia in winter. Later, 

South Korea, Netherlands, the Scandinavia countries, and Canada joined. GLORIAD was the first 

network to realize a direct Africa-Asia link through Egypt. Thus, the only missing direct 

intercontinental link for Asia is an Asia-Latin America link at the moment. The SILK Programme 

focused on the research and education networks for countries in Central Asia with an international 

interconnection of these research and education networks through satellite links initially. NATO 

took the initiative for the Silk Programme in 2001. 

In Chapter 8 Names and Numbers, we decided to provide an overview in these areas since they 

are very important parts of Internet governance, and we were involved in fairly complicated 

activities on the names and numbers in the latter part of the 1990s. Both country code top-level 

domains (ccTLDs), and IP addresses and other numbers became available to those outside of USA 

in the mid-1980s. These are the only areas where the Internet is centrally managed. As soon as the 

IP address allocation became too complex to handle centrally in the USA, it was decided to 

distribute its administration to Regional Internet Registries (RIR) on the five continents starting 

with RIPE NCC in Europe in 1992. In the following year, Asia Pacific Committee for 

Intercontinental Research Networking (APCCIRN) decided to start the Asia Pacific Network 

Information Center (APNIC) Experiment Project that was successfully completed in 1994, and it 

was decided to officially form APNIC with its inauguration meeting in 1995. 

The global Internet community went through a series of complex negotiations to handle top-

level domain names, and IP addresses and other numbers globally in late 1990s as follows: 

      1996 International Ad Hoc Committee (IAHC) 

      1998 International Forum on the White Paper (IFWP) 

      1998 Internet Corporation for Assigned Names and Numbers (ICANN) 

      1999 Address Supporting Organization (ASO) under ICANN 

      1999 Domain Name Supporting Organization (DNSO) under ICANN 

      1999 First ICANN Meeting 



 

 

 

 

During the late 1990s, the Asia Pacific Top Level Domain Forum (APTLD) was formed to 

coordinate ccTLDs and gTLDs in Asia. 

Chapter 9 Internationalization and Localization is rather unique in many ways. These issues are 

very important in Asia since we tend to use local scripts that are substantially different from the 

English alphabet. The Internet was created for those using English with the ASCII code in USA, 

and it cannot handle other scripts well, in particular many Asian scripts that are far more complex 

than the English script. Thus, the Internationalization and Localization Working Group (i18n WG) 

was set up as soon as APCCIRN was founded in 1993. Later in the 1990s, APNG started to work on 

internationalized domain names (IDNs) in order to support local scripts as domain names. IDN 

became available under ASCII TLDs including both ccTLDs and gTLDs in 1998, and IDNs in top-

level domains became available in 2011 starting with ccTLDs.  

Chapter 10 Snapshots of the Internet around 2000 covers selected countries with their Internet 

environments around the turn of the century. We decided not to cover snapshots of the four other 

continents as the previous book on the first decade (1980-1990) had done since much of the 

information on other continents around 2000 is available in various books, periodicals and websites. 

We also decided not to cover many other countries in Asia since there are many books and articles 

that are readily available, too. 
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CHAPTER 2   Asia Pacific Networking Group    12.6/1.29/2.9 

The second decade (1991-2000) started with the formation of the first stable regional Internet 

organization in Asia, the Asia Pacific Coordinating Committee for Intercontinental Research 

Networking (APCCIRN).  The name was later changed to the Asia Pacific Networking Group 

(APNG) in 1994 to reflect the scope of the organizationŚs activities that were expanded substantially 

beyond its original charter of the Asia-Pacific member of the Coordinating Committee for 

Intercontinental Research Networking (CCIRN).  Later in the 2000s, the name was changed 

informally to the Asia Pacific Next Generation (APNG) to reflect a change in its main activity. 

Coordinating Committee for Intercontinental Research Networking (CCIRN) was formed in 

1988 to coordinate research networking between Europe and the USA with two preliminary 

meetings held in 1987, followed by the first official meeting in 1988 [CCIRN 1988].  CCIRN 

contacted some of the Copenhagen INET participants from the Asia Pacific region in June of 1991 

to join CCIRN as the third continental member, and so APCCIRN was born. 



 

 

 

APCCIRN was responsible for various coordination activities for the Internet in the Asia 

Pacific in addition to fulfilling its original mission as the Asia Pacific continental member to 

CCIRN, primarily due to the fact that other regional Internet organizations in Asia Pacific such as 

the Pacific Computer Communication Networking Project (PACCOM Project) and Consortium of 

Asian Research and Education Network (CAREN) were not able to serve those functions.   

APCCIRN/APNG spun off many Internet organizations in the 1990s and early 2000s including: 

 1995   APNIC, APIA, AI3 

 1997   APAN 

 1998   APTLD, APBioNet 

 2000   AP* Retreat 

 2001   APNG Camp 

 2002   APCERT 

 

By the early 2000s, the main activity remaining for APNG was its APNG Camp, and so the 

Asia Pacific Networking Group was renamed řAsia Pacific Next GenerationŚ, keeping the same 

abbreviation, APNG. 

2.1 Coordinating Committee for Intercontinental Research Networking 

(CCIRN)  

The Second Necessary Ad-Hoc Coordinating Committee (NACC) was convened in 

Washington, D.C., on 12-13 November 1987 at the initiative of William Bostwick of the US 

Department of Energy and James Hutton of RARE in Europe, who were co-chairmen of the first 

meeting held on 30 September-1 October 1987. The aim of the meetings was to explore problems 

and possible solutions in the area of medium- to high-speed trans-Atlantic data communications 

links [CCIRN 1987]. At the end of the second meeting in November 1987, it was decided to keep 

holding meetings in 1988 and beyond, and to adopt the name, řCoordinating Committee for 

Intercontinental Research Networking (CCIRN)Ś. 

The draft document on the purpose of the CCIRN tabled in its first meeting in May 1988 read 

as follows [CCIRN 1988]:  

The purpose of the CCIRN is to agree and progress a programme to achieve inter-operable 

networking services between participating entities (initially US and Europe) to support open 

research and scholarly pursuit.  Policy, management, and technical issues will be examined, based 

on agreed requirements. 

¶ To stimulate co-operative intercontinental research by promoting enhanced interoperable 

networking services, specifically 

- promoting the evolution of an open international research network 

- coordinating and facilitating effective use of the international networks to enhance 

the quality of research and scholarship 

¶ Optimize use of resources and to coordinate international connections of the networks 



 

 

 

represented on the CCIRN 

¶ Promote the evolution of an open International Research Network 

¶ Coordinate development of International Network Management Techniques 

¶ Exchange results of Networking Research & Development 

¶ Represent an organization with an active interest in developing a continental network as 

described in ŗpurposesŘ. 

¶ In the US these organizations are Federal Agencies which form the Federal Internet.  Initially; 

DARPA, NASA, DHHS, DOE, NSF as an advisor from the IAB: The FRICC 

¶ In Europe these organizations are those which promote cooperative international networking.  

Initially, RARE, EARN, EUNET, HEP-CERN, SPAN-ESA, ICB.  The RARE Executive 

Committee takes responsibility for assembling the appropriate members. 

 

CCIRN meetings were held initially as follows:  

1987.9-10 pre-CCIRN Meeting (in conjunction with NACC in Europe) 

1987.11  pre-CCIRN Meeting (in conjunction with NACC in Washington, D.C.) 

1988.5  Geneva 

1989.4  Abingdon 

1990.5  Sophia Antipolis 

1990.10 Santa Fe 

1991.5  Paris 

1991.11 Santa Fe 

1992.6  Tokyo 

1993.2  Brussels 

1993.8  Bodega Bay 

1994.6  Amsterdam 

 

From mid-1990s, the locations of the CCIRN meeting rotated among the three continents, Asia, 

Europe and North America. 

2.2 Asia Pacific Coordinating Committee for Intercontinental Research 

Networking (APCCIRN) 

(1) Coordinating Committee for Intercontinental Research Networking (CCIRN) 

The International Academic NetWorkshop-Asia Pacific (IANW-AP) did not last as the first 

permanent Internet organization for Asia in the 1980s, despite holding four meetings in the period 

1986-1989 [Chon 2013b]. The Asia Pacific Coordinating Committee for Intercontinental Research 

Networking (APCCIRN) was different. APCCIRN, the Asia Pacific member organization of 

CCIRN became the first permanent Internet organization in the Asia Pacific. APCCIRN was formed 

in 1993 after several preliminary meetings in 1991-1992.  The situation regarding Internet 

organizations in the Asia Pacific was very different from the situation in Europe where several 

stable Europe-wide organizations for the Internet and other networks were formed in the 1980s, but 



 

 

 

no stable Internet organizations were formed in the Asia-Pacific in the 1980s. 

It was in the afternoon after the plenary session of Copenhagen INET in June 1991 when Ira 

Fuchs, a member of North American CCIRN and the chair of BITNET, asked some of the 

Copenhagen INET participants from the Asia Pacific including Australia, Japan, and South Korea to 

join him in the corner of the main conference room for discussion.  He, on behalf of CCIRN, 

invited the Asia Pacific region to become the third continental member of CCIRN after Europe and 

North America, and requested the meeting participants to nominate seven delegates from the Asia 

Pacific region to participate in the next CCIRN meeting, as well as in its engineering group 

meeting, the Internet Engineering Planning Group (IEPG), to be held in Santa Fe in November 

1991.  We discussed the invitation, and the formation of APCCIRN and its engineering group, Asia 

Pacific Engineering Planning Group (APEPG). The participants from Australia, Japan, and South 

Korea decided to meet in Hawaii prior to the Santa Fe CCIRN meeting in November 1991.  We 

agreed that Haruhisa Ishida would call the meeting in Honolulu, possibly before or after the 

PACCOM Project meeting in August 1991.  

(2) Preliminary meetings 

The first preliminary meeting for APCCIRN and APEPG was held in Honolulu two months 

later in August 1991 with Haruhisa Ishida as the interim APCCIRN Chair and participants from 

Australia and Japan as well as from the PACCOM Project.  Shoichiro Asano from Japan and Robin 

Erskine were nominated as the acting co-chairs to prepare for the formation of APCCIRN [ANC 

1993].  Jun Murai from Japan and Torben Nielson, the PACCOM Project manager from the 

University of Hawaii were similarly nominated to prepare for the formation of APEPG.  There was 

no agenda set for the meeting in advance and no meeting minutes were taken.  

The second preliminary meeting was held in Santa Fe three months later in the morning of 12 

November 1991. The meeting was chaired by Robin Erskine.  The meeting minutes were issued as 

APCCIRN-003 [Asia 2013b].  The meeting was attended by representatives from Australia, Japan, 

South Korea, and New Zealand, in addition to those from the PACCOM Project and observers from 

CCIRN.  The short meeting was primarily focused on the IBM Australia presentation of a study 

proposal on network requirements for the Asia Pacific.  A terms of reference for APCCIRN had 

not been prepared, and it was resolved to place the development of the terms of reference on the 

agenda of the next meeting in 1992. APEPG activity proposals were presented by its co-chairs, 

Torben Nielson and Jun Murai, including a program for engineering a comprehensive Asia Pacific 

infrastructural common communications facility.  The next meetings were planned for 

March/April 1992 in Honolulu and June 1992 in Tokyo. 

The third preliminary meeting for APCCIRN was not held in March/April in Honolulu as 

scheduled, but it was held in Tokyo in June 1992 [ANC 1993].  Its meeting minutes were taken 

[Chon 1992].  The meeting nominated Kilnam Chon as the acting chair to hold the first official 

APCCIRN meeting in January 1993. The draft terms of reference was produced in July 1992, and 

was circulated among the members to review and approve during the summer of 1992.  

(3) First APCCIRN meeting 

The first official APCCIRN meeting was finally held in Honolulu on 12-13 January 1993, after 



 

 

 

the three preliminary meetings; August 1991, November 1991, and June 1992. The elections of the 

chairs of APCCIRN and APEPG based on the terms of reference were held at the January meeting.  

Kilnam Chon and Jun Murai were elected as the first chairs of APCCIRN and APEPG, respectively.  

The meeting generated many work items [Chon 1993]:  

¶ Traffic Analysis 

¶ Internationalization and Localization  

¶ Link/Connection Model 

¶ Funding/Charging Model 

¶ APNIC Experiment 

 

As the first APCCIRN project, APCCIRN approved the APNIC Experiment Project Proposal, 

requested some revisions to the original proposal, and agreed that the experiment shall start in the 

summer of 1993 after appropriate preparation. APCCIRN also created the several working groups in 

1993-1994 as its initial activities in addition to APNIC Experiment Project and various Birds of a 

Feather (BoF). They are described in the subsection (5). We could find further information in 

APNG.org.  Unfortunately, the domain name, APNG.org was taken over by a commercial 

company, and the APNG community cannot use APNG.org anymore.  We need to access 

APNG.org website through http://archive.org for older data especially on 1990s. Asia Internet 

History Project website under Library, http://InternetHistory.asia/lib, keeps some information on 

APCCIRN/APNG. 

(4) APCCIRN/APNG meetings 

The second APCCIRN meeting was held in the following July during the 1993 INET in San 

Francisco, and this meeting pattern became common practice ï twice a year with a summer meeting 

during the INET and a winter meeting in Asia usually during the APRICOT Conference from 1996 

when APRICOT had its first conference.   

APCCIRN/APNG Meetings were held from its first official meeting in Honolulu, 1993 as 

follows: 

1993.1  Honolulu 

1993.7  San Francisco (INET) 

1993.12  Taipei 

1994.6  Prague (INET) 

1994.11  Beijing 

1995.6-7  Honolulu (INET) 

1996.1  Singapore (APRICOT) 

1996.6  Montreal (INET) 

1997.1  Hong Kong (APRICOT) 

1997.6  Kuala Lumpur (INET) 

1998.2  Makati, Philippines (APRICOT) 

1998.6  Geneva (INET) 

1999.1  Singapore (APRICOT) 

1999.7  San Jose (INET) 

http://archive.org/


 

 

 

2000.2  Seoul (APRICOT) 

2000.6  Yokohama (INET) 

2001.2  Kuala Lumpur (APRICOT) 

2001.6  Stockholm (INET) 

 

APNG meetings from 2002 are listed in Section 4.2 APNG Camp. Please also refer to 

APCCIRN/APNG in Asia Internet History Project website; http://InternetHistory.asia under Library, 

for further information [Asia 2013b]. 

The APCCIRN meeting typically ran for two to four days with several events: conference, 

working group (WG) meetings, birds of a feather (BoF) meetings, and a member meeting. 

Travelling in the Asia Pacific region is demanding, both in terms of travel time and travel expenses, 

and we tend to meet for longer periods but with less frequency when we got together compared to 

similar meetings in Europe and North America.  For many countries, the APCCIRN/APNG 

meeting was the first Internet event ever held in those countries, such as the Beijing APNG meeting 

in November 1994, which is the first Internet event in China.  Thus, the conference, seminar, and 

tutorials were also very important elements of the meeting. 

APCCIRN was renamed the Asia Pacific Networking Group (APNG) in 1994 to reflect its 

scope, which was very broad as it was the only regional Internet organization in the early 1990s.  

The organization name was changed once again to Asia Pacific Next Generation (APNG) in the 

early 2000s to reflect nature of its activity. 

APNG Chairs held their position for two-year terms. The complete list of APCCIRN/APNG 

Chairs is as follows: 

1993-1995 Kilnam Chon 

1995-1997 Haruhisa Ishida 

1997-1999 Tan Tinwee 

1999-2001 Shigeki Goto 

2001-2003 Li Xing 

2003-2010 Tommy Matsumoto with co-chairs; Okhwa Lee in 2005-2006, and 

Kanchana Kanchanasut in 2006-2009 

2010-Present  Ching Chiao 

 

APCCIRN/APNG documents were not archived well, especially in the initial years until the 

APNG.org website was established in the mid-1990s.  We tried to recover some of the early 

documents in addition to the document list, and those are listed in Table 2-1. Many documents and 

snapshots of the APNG.org website in the 1990s are available through http://archive.org as well as 

in Internet History Project website under Library, http://InternetHistory.asia/lib. 

(5) APCCIRN WGs and BoFs  

APCCIRN started as a continental member of CCIRN to represent the Asia Pacific region, but 

its activity covered almost every aspect of the Internet from the first meeting in 1993 as one can see 

in the work items of APCCIRN/APNG.  At the first meeting, we defined specific work items, and 

many of them became a working groups (WG) or birds of a feather (BoF).  APCCIRN/APNG 

http://internethistory.asia/
http://internethistory.asia/


 

 

 

WGs and BoFs as of 1997 were as follows: 

APNG Commercial WG (apng-commercial) 

APNG Developing Countries WG (apng-develop) 

APNG Education WG (apng-education) 

APNG Internationalization/Localization WG (apng-i18n) 

APNG Chinese Character Sub-WG (apng-cc)  

APNG Workshop WG (apng-workshop) 

Internet 1996 World Exposition BoF (apng-expo) 

Asia Internet Interconnection Initiative (AI3) BoF (ai3.net) 

 

The following WGs and BoFs had been discontinued by 1997: 

APNG Asia-Pacific Information Infrastructure WG (apng-ii)  

APNG Link Coordination WG (apng-link) 

APNG Organization WG (apng-organization) 

APNG Asia-Pacific Mapping BoF (apng-mapping) 

      

The Internet Legal Task Force BoF (apng-legal) was renamed the Asia Pacific Policy and Legal 

Forum (APPLe) and moved to APNIC, APPLe@apnic.net later in 1990s. 

Many of the WGs and BoFs became independent regional Internet organizations later in the 

1990s and 2000s. Others remained in APCCIRN/APNG. The notable examples include: 

 

Internationalization WG (i18n WG) with Chinese Character Sub-WG (CC-SWG) 

The Internationalization WG addressed technical issues on handling Asian characters on the 

Internet which was designed to handle only English (i.e., ASCII Code) originally.  The effort at 

the Internationalization WG resulted in series of IETF RFCs to cover Chinese, Japanese, 

Korean, and Vietnamese among others. Later, the internationalized domain name (IDN) was 

proposed by Tan Tin Wee through the Internationalization WG. Please refer to Chapter 9 

Internationalization and Localization for details.  

 

Internet Exposition BoF  

Carl Malamud proposed a virtual exposition based on the Internet in 1995, and many 

countries in the world participated in Internet Exposition in 1996 including the five countries 

from Asia; Japan, Singapore, South Korea, Taiwan, and Thailand [Malamud 1997].  

(6) APNG Spinoffs 

APNG spun off many regional and global Internet organizations including: 

    1995  APNIC, APIA, AI3 

    1997  APAN 

    1998  APTLD 

    2000  AP* Retreat 

    2001  APNG Camp 

    2002  APCERT 

mailto:APPLe@apnic.net


 

 

 

 

See the APNG Genealogy in Chapter 4, which shows spinoff organizations of APNG. See 

Chapters 4, 7, and 8 on descriptions of some of the above spinoff organizations. Some of these 

spinoff organizations such as APAN, APNIC and APRICOT spun off even further Internet 

organizations in turn, including:  

    1996   APRICOT 

    1998  APBioNet 

   2000   APOPS, TEIN, SOI Asia 

   2003   SANOG 

    2005   PacNOG 

    2006   DotAsia 

    2007   MENOG 

    2008   AsiaFI, AAF 

    2010   APIX, APrIGF 

    2011   Asia Internet History Project 

 

APNG took the attitude to encourage new regional Internet organizations to be spun off, rather 

than retaining these activities within APNG.   The first group of spinoffs; Asia Pacific Network 

Information Center (APNIC), Asia Pacific Internet Association (APIA) and Asia Internet 

Interconnection Initiatives Project (AI3) were created in 1995 when the scope of APNG activities 

was narrowed to non-commercial and non-operational.  The next major spinoff, Asia Pacific 

Advanced Network Consortium (APAN), changed APNG substantially as the original research and 

education networking community, APCCIRN, moved to APAN.   

All spinoff organizations customarily reported at APNG meetings on their activities, and this 

reporting effort took substantial time as we had over ten spinoffs by the end of 1990s.  Thus, we 

made a new organization, AP* Retreat, for organizational reporting and coordination among the 

regional and subregional Internet organizations.  See Section 4.1 for the details on AP* Retreat. 

By early 2000s with so many spinoffs from APNG, APNG did not have much to cover.  It was 

decided that APNG would concentrate on development of the next generation of Internet leaders. 

Thus, we changed the name of APNG from Asia Pacific Networking Group to Asia Pacific Next 

Generation, and started the APNG Camp in 2002 after spending 2001 to plan it.  See Section 4.2 

for details on APNG Camp. 

APNG started to join CCIRN as Asia Pacific CCIRN (APCCIRN) in its research network 

coordination activities in 1991 starting from November CCIRN meeting in Santa Fe. APNG was 

transformed to an organization with much broader coverage of Internet activities when it launched 

its first meeting in 1993. APNG had its last spinoff with the APNG Camp in 2002, and was closed 

down when its name changed to the Asia Pacific Next Generation (Camp) in 2003. Table 2-1 lists 

the initial documents of APCCIRN/APNG. 

 

Table 2-1.  APCCIRN/APNG Document List  

No. Date Author Title 

001 1992.06.16 K. Chon APCCIRN Overview 



 

 

 

No. Date Author Title 

002 1992.07.08 K. Chon Terms of Reference 

003 1991.11.12 R. Erskine Minutes of November 1991 Meeting, Santa Fe 

004 1992.12.14 Secretariat  APCCIRN Member List 

005 1992.03.26 Secretariat APCCIRN Country File 

006 1992.08.01 K. Chon Report of APCCIRN Meeting (Japan 1992.6) 

007 1993.08.01 Secretariat  APCCIRN Database on International Links    

008 1992.12.23 Secretariat Network Description-Map 

009 1993.03.31 Secretariat  apccirn-all Mailing List 

010 1993.08.01 Secretariat  APCCIRN Connectivity Map (Postscript) 

011 1992.12.21 K. Chon Agenda for APCCIRN Meeting in Honolulu, 1993.1.12-13 

012 1993.02.08 T. Bates Internet Routing in a Multi Provider, Multi Path Open 

Environment (ASCII, Postscript) 

013 1992.12.12 J. Postel IANA Policy on Top Level Domain Delegation (2nd) 

014 1992.12.12 NSF  NAP Manager/Routing Authority and vBNS Provider 

(ASCII, Postscript) 

015 1992.06.12 IEPG  Proposal for Global Internet Connectivity (GIX) 

016 1992.12.21 S. Goldstein Circuit Upgrade/Re-homing to Europe 

017 1992.01  UNESCO-Bangkok Academic & Research Networks in 

AP Region 

018 1993.02.03 IEPG  IEPG Minutes(D.C., 1992.11) 

019 1992.12  PACCOM Funding/Charging Model (not available yet) 

020 1993.01.13 APCCIRN APNIC Experiment Proposal by J. Murai and M. 

Hirabaru 

021 1993.02.06 Secretariat  APCCIRN Meeting Minutes, Honolulu, 1993.1 

022 1993.01.13 APCCIRN APCCIRN Position Statement on IEPG 

023 1993.02.04 K. Chon APCCIRN Report to Brussels CCIRN -1993.2 

work 1993 K. Chon Description of Work Items (ANC-93-085) 

024 1993.07.01 Secretariat  Agenda of San Francisco APCCIRN Meeting in 

1993.8.20-21 

024.3 1993.04.01 K. Chon Agenda of Seoul APCCIRN Meeting in 1993.5.31-6.1 

(Third Draft) 

025 1993.03.24 CCIRN  Brussels CCIRN Meeting Minutes, 1993.2 

026 1993.03.26 B. Washborn CIX Member Agreement 

027 1993.04.06 K. Chon Area of Work for APCCIRN 

028 1992.12 OSTP, USA NREN Program Report 

029 1993.03.16 D. Karrenberg GISS BoF Announcement 

030 1993.02.02 G. Sadowsky Workshop for Developing Countries (INET 1993) 

file://///https:/sites.google.com/site/internethistoryasia/lib/add-doc/apccirn-document-list/apccirn-020
file://///https:/sites.google.com/site/internethistoryasia/lib/add-doc/apccirn-document-list/apccirn-021
file://///https:/sites.google.com/site/internethistoryasia/lib/add-doc/apccirn-document-list/apccirn-area


 

 

 

No. Date Author Title 

031 1993.04.26 J. Murai Internationalization Issues at 1993.1 Meeting in 

Honolulu 

032 1993.03 J. Foster User Support and Information Services in Europe 

033 1993.04 B. Stockman IEPG Minutes, Amsterdam, 1993.4.26 

034 1993.08.12 K. Chon List of Participants to APCCIRN Meeting, San 

Francisco, 1993.8 

035 1993.09.08 Secretariat  Minutes of APCCIRN San Francisco Meeting in 1993.8 

036 1993.10.04 K. Chon Agenda for APCCIRN/APEPG Meeting in Taipei 

037 1993.11.06 K. Chon List of Participants to APCCIRN Meeting, Taipei  

038 1993.10.08 G. Ricart 1993.8 CCIRN Meeting Minutes, San Francisco 

039 1993.11.30 G. Almes Engineering Trans-Oceanic 44 Mbps TCP/IP Networks  

nic1 1993.09.01 J. Murai,  

D. Conrad 

APNIC Pilot Project Proposal by J. Murai and D. Conrad 

(APNIC-003) 

reo 1993.10.03 K. Chon APCCIRN/APEPG Reorganization (Draft) 

nic2 1993.12.10 APNIC Staff APNIC Pilot Project Midterm Status Report (APNIC-

006) 

040 1993.08.23 G. Houston IEPG Meeting Minutes, San Francisco, 1993.8 

041 1993.12.12 Secretariat  APCCIRN/APEPG Meeting Minutes, 1993.12.10-11, 

Taipei 

042 1994.05.16 B. Stockman D-GIX Meeting Minutes, Stockholm, 1994.4 

043 1994.05.23 Secretariat  List of Participants to APCCRN Meeting, 1994.6  

044 1994.05.24 K. Chon Internetworking in Asia  

045 1994.06.07 K. Chon Agenda of APCCIRN Meeting (1994.6.17-18), Prague 

046 1994.06.18 K. Chon Terms of Reference for APNG 

047 1994.06.20 Jin Ho Hur APCCIRN Meeting Minutes (1994.6.17-18), Prague 

048 1994.07.06 A. Cozanet CCIRN Meeting Minutes, Amsterdam, 1994.6 

nic3 1994.07.01 V. Gebes APNIC Pilot Project Final Report (APNIC-009) 

049 1994.10.12 Secretariat  Beijing APNG Meeting (1994.11) Announcement 

050 1994.10.12 Secretariat  Document Register (001-050) 

051 1994.10.12 H. Ishida Beijing APNG Seminar Announcement -1994.11 

052 1994.10.12 Secretariat  Beijing APNG Meeting Attendee List -1994.11 

053 1994.11.25 K. Chon Agenda for APNG Meeting, Beijing 

054 1994.10.13 B. Coggeshall Commercial WG Agenda for 1994.11 Meeting 

055 1994.10.13 D. Narayan Developing Country WG Agenda for 1994.11 Meeting 

056 1994.10.13 M. Ohta i18n WG Agenda for 1994.11 Meeting 

057 1994.11.02 Y. Karita HEPNET-J Report for 1994.11 APNG Meeting 



 

 

 

No. Date Author Title 

058 1994.11.04 Secretariat  Final Beijing APNG Meeting Announcement -1994.11 

059 1994.11.14 PNC  PNC Meeting Announcement, 1995.1 

060 1995.01.05 Secretariat  Minutes of APNG Meeting (1994.11.28-29, Beijing) 

061 1995.01.12 B. Coggeshall Minutes of Commercial WG (1994.11, Beijing) 

062 1994.12.12 D. Narayan Minutes of Developing Country WG (1994.11, Beijing) 

063 1994.12.14 M. Ohta Minutes of i18n WG (1994.11, Beijing) 

064 1994.12.22 A. Oka Minutes of APNG Education BoF (1994.11, Beijing) 

065 1995.02.01 Election 

Comm 

Recommendation for APNG Election Procedure 

ho1 1995.06.30 Kilnam Chon Agenda for APNG General Meeting, Honolulu 

ho2 1995.04.24 CCIRN Agenda for CCIRN Meeting, Honolulu 

ho3 1995.07.25 Kilnam Chon Draft Minutes of APNG General Meeting, Honolulu 

ho4 1995.08.11 APNG Sec List of Participants to APNG General Meeting, Honolulu 

100    Document Register (051-100)  
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CHAPTER 3 International Meetings and Organizations 

               12.16/2015.1.29/8.5 

It can be said that the first international meeting concerning the Internet was the First International 

Computer Communications Conference (ICCC) with the first public ARPANET demonstration in 

Washington, D.C. in October 1972. The International Network Working Group (INWG) was formed 

during the First ICCC, too [McKenzie 2011].  INWG was chartered as Working Group 6.1 of 

Technical Committee 6: Data Transmission of the International Federation for Information 

Processing (IFIP) in the following year. The International Organization for Standardization (ISO) 

discussed distributed computing at its Sydney Meeting in 1977 and decided to work on its 

standardization as Open Systems Interconnection (OSI).  The original OSI Reference Model was 

defined in the following year, 1978, and other work efforts continued in the 1980s and 1990s. 

Please refer to Chapter 2 The Beginning, An Asia Internet HistoryŕFirst Decade (1980-1990) for 

further information [Chon 2013b]. 

Peter Kirstein chaired a London meeting entitled the (First) International Academic 

NetWorkshop (IANW) in 1982 to coordinate various computer networks including ARPANET and 

other research and education networks in Europe and North America [Chon 2013b]. IANW was 

held annually until 1989 with Lawrence (Larry) Landweber as the workshop chair from the second 

meeting on, which was held in 1983.  IANW became the main coordinating organization for the 

research and education networks in the world including the Internet in the 1980s.  Please refer to 

Chapter 3 International Meetings and Organizations, An Asia Internet HistoryŕFirst Decade (1980-

1990) for further information. 

ARPANET had its own project group, called the Network Working Group (NWG) to work on 

technical issues.  As ARPANET was superseded by the Internet in the 1980s, it was decided to 

organize an open meeting on Internet technology standardization as well as its research, 

development, and engineering in 1986, to be called the Internet Engineering Task Force (IETF) 

[IETF 2013].  Its history is well documented on its website, www.IETF.org.  Please refer to that 

website for further information.  

Toward the end of the 1980s, the Internet became very popular around the world particularly in 

Asia, Europe, and North America, and IANW participants realized that the workshop format of 

IANW would not serve the computer network community including the Internet community well 

and so decided to begin holding an annual conference called the International Networking (INET) 

conference starting in 1991 [Chon 2013b].  Starting in 1992, the second year of their existence, the 

annual INET conferences were hosted by the Internet Society (ISOC) which was founded in 1992 

as well.   

The Internet Society was created to provide a legal umbrella for the Internet Engineering Task 

Force (IETF) and Internet Architecture Board (IAB) with the announcement of the ISOC formation 

in 1991 followed by its formal foundation in 1992 [Cerf 1995; Leiner 2003]. The Internet Society 

broadened its activities by designating INET conference as its annual conference.  The Internet 

Society decided to form local chapters in many countries of the five continents in order to further its 

activities in later years.  According to the Internet Society website, http://InternetSociety.org, the 



 

 

 

Internet SocietyŚs mission is as follows: 

 

Shaping the Future of the Internet 

The Internet Society helps to make sure the beliefs at the core of the InternetŚs success 

remain with people that use it.  

Policies will shape if it stays that way or if control shifts away from the user and more 

towards Network owners. We envision a future in which people in around the world can use 

the Internet to improve their quality of life. 

Standards, technologies, business practices, and government policies can sustain an open 

and universally accessible platform for innovation, creativity, and economic opportunity. 

Our vision of an Internet that is truly for everyone gives us our strength, motivation, and 

energy. 

 

Stefano Trumpy and his group in Italy decided to organize a one-day workshop for developing 

countries during the first INET conference in Copenhagen in 1991 [Abba 2012].  This one-day 

event was successful, and so the group decided to repeat the one-day developing country workshop 

during the 1992 INET conference in Kobe.  Following that experience, it was decided to expand 

the workshop to become a week-long event to train a few hundred workshop participants from the 

following year, and the workshop was led by George Sadowsky with numerous instructors [Chon 

2013b].  During the 1990s and early 2000s, a total of several thousand participants from over 100 

countries joined in the Developing Country Workshops.  These workshops, along with INET 

conferences, contributed tremendously to the globalization of the Internet in the 1990s and 2000s.  

Please refer to Section 3.2 The Internet Society Developing Country Workshops in this book for 

further information. 

The next big jump in the proliferation of the Internet came from the World Wide Web (WWW), 

along with a browser named Mosaic. The WWW was invented by Tim Berners-Lee of CERN in 

Europe in the late 1980s and the software to support it became available in 1990 [Berners-Lee 1993; 

W3C 2013].  Mosaic, the first Internet browser was invented by Marc Andreessen with his 

colleagues at the University of Illinois, and it became available in 1992 [Wikipedia 2013c].  Both 

WWW and Mosaic are well documented elsewhere. Please refer to the WWW website or the 

Wikipedia website for further information. 

IP addresses and domain names became available globally from the mid-1980s, and their global 

coordination became a big issue in 1990s.  The International Ad Hoc Committee (IAHC) was 

formed in 1996, which led to the formation of the International Forum on the White Paper (IFWP). 

It was followed by the formation of the International Corporation for Assigned Names and Numbers 

(ICANN) in 1998 with its first meeting held in the following year in Singapore. IP addresses and 

other assigned numbers are now coordinated by the Number Registry Organization (NRO) with five 



 

 

 

Regional Internet Registries (RIRs) from five continents, which coordinates with ICANN through 

the Address Supporting Organization (ASO).  Please refer to Chapter 8 Names and Numbers of 

this book for further information. 

 3.1 International Networking (INET) Conference1   

In 1985, the Pacific Computer Communications Symposium (PCCS) dealing with the Internet and 

other computer networks was held in Seoul with over 300 participants from the three continents: 

Asia, Europe, and North America. Six years later in 1991, a similar conference on the Internet 

called the first International Networking (INET) Conference was held in Copenhagen. The 

conference program includes tutorials and multiple tracks of technical sessions as well as an 

additional workshop. The first INET conference in 1991 was much bigger than PCCS in 1985, with 

around 700 participants from all five continents, reflecting the degree to which the popularity of the 

Internet had increased in just six years. The Internet was just one of several popular computer 

networks in 1985 when PCCS was held, but the Internet was increasingly becoming a dominant 

computer network by early 1990s. 

The International Academic NetWorkshop (IANW) was held annually from 1982 to 1989.  At 

the 1989 IANW with over 200 participants in Sydney, it was agreed that we needed to scale up the 

workshop to accommodate the needs of the Internet community that had been growing very rapidly, 

reaching 100,000 hosts connected to the Internet by 1989 and topping a million in 1992.  

It took around one year and a half to prepare for the first INET conference, held in Copenhagen 

in 1991. The 1991 INET conference had the following programs over five days: 

Sunday:   Developing Country Workshop 

Monday:  Tutorials 

                 Issues in Gigabit Networking 

                 Starting a Research Network: Choosing a Strategy 

Tuesday-Thursday: 

     Plenary Sessions  

                 Opening Plenary Session with Plenary Talks 

                 Plenary Talk and Rapporteur Sessions 

 Closing Plenary Session with Panel Discussion  

         Four Tracks: Application Areas, Technology, and Services, Policy Issues 

                    And Regional Issues 

 Conference Dinner with Dinner Talk  

 

INET 1991 was a very successful conference. Unfortunately, we did not publish the 

proceedings. The articles and presentation materials were not archived either.  You can find the 

table of contents of INET 1991 in the Asia Internet History Project website under the Library 

                                                 
1
 This article is a personal account written by Kilnam Chon.  An additional article on the same subject by Lawrence (Larry) 

Landweber, one of the key members involved in founding INET, can be found in the Appendix C of the Asia Internet History Project 

website under Book 2 (1991-2000), http://InternetHistory.asia/Book2. 



 

 

 

section, http://InternetHistor.asia/lib/inet-proceedings. 

INET conference was held annually with rotation among three continentsŕEurope, Asia, and 

North America, as follows: 

1991   Copenhagen 

1992   Kobe 

1993  San Francisco 

1994   Prague 

1995   Honolulu 

1996   Montreal 

1997  Kuala Lumpur 

1998   Geneva 

1999   San Jose 

2000   Yokohama 

2001   Stockholm 

2002   Arlington 

 

The Internet Society (ISOC) was founded in 1992, and INET conference became the main 

conference of the Internet Society starting from the 1992 INET conference in Kobe. 

The Developing Country Workshop was held for one day in the first two years of its existence, 

1991 and 1992. It was decided to expand the Developing Country Workshop from one day to one 

week starting in 1993 to serve primarily as a training course for network engineers from developing 

countries, and it was headed by George Sadowsky from 1993. Please refer to the Section 3.2 The 

Internet Society Developing Country Workshops for a detailed description. 

INET 1995 was held in Honolulu, and Kilnam Chon was the co-chair of the program committee 

along with Dan Lynch. We decided to develop the online conference proceedings of INET 1995 on 

the WWW, which was emerging as the major Internet application. From that point on, all INET 

conference proceedings were published on the Internet Society website as well as in hard copies. 

By early 2000s, it was apparent that the time for a general-purpose global conference on the 

Internet had passed, and that INETŚs mission had been fulfilled.  Many regions and countries 

developed their own Internet conferences and training courses in the 1990s and 2000s. There were 

many specialized conferences on the Internet around the world in the 1990s and 2000s, too. The 

Internet Society has maintained the INET events as regional conferences and workshops with 

occasional global conferences such as Global INET 2012 held in Geneva. Please refer to the 

Internet Society website, http://InternetSociety.org for details. The Internet Society also keeps all 

INET conference proceedings from 1992, either as scanned images in the early 1990s or in HTML 

files from 1995, but not for the 1991 INET conference proceedings. 

 3.2 The Internet Society Developing Country Workshops 

George Sadowsky  



 

 

 

 (1) Prologue 

The idea for the formal establishment of the Internet Society (ISOC) Workshops for Developing 

Countries came from initial one-day workshops in 1991 and 1992, conceived and executed by Enzo 

Puliatti and Stefano Trumpy.  Puliatti and Trumpy had obtained funds from United Nations 

Development Program (UNDP) to bring a group of workshop participants from Africa, Asia, 

Europe, and Latin America and Caribbean to INETŚ91 in Copenhagen and INETŚ92 in Kobe.   

They created a one-day workshop program prior to the main INET conference.  After the 

workshop the participants went on to attend the main INET conference. 

Having worked for the United Nations for a number of years working in developing countries 

to improve their use of information and communication technologies (ICTs), I was becoming keenly 

aware of the power of the emerging Internet to ameliorate the significant information poverty that 

existed in most developing regions of the world.  A number of other participants at the conference, 

as well as other colleagues, believed that we could help to make this happen. 

Lawrence (Larry) Landweber, who was then Vice President of Conferences for Internet Society 

(ISOC), thought that the idea of an ISOC program to help bring the Internet to developing countries 

and to train the specialists necessary to sustain it was worth pursuing.  Landweber himself had 

organized in the 1980s the initial conferences dedicated to the global spread of the Internet called 

International Academic NetWorkshop (IANW) and with the establishment of ISOC in 1991, his 

series of conferences had become ISOCŚs official INET conferences.  Landweber authorized the 

allocation of $50,000 from the ISOC budget as a contribution to the workshop. 

 (2) The initial workshop (1993) 

The first workshop, held at Stanford University in August 1993, set much of the pattern for the rest 

of the series.  The goals of the workshop were:
2
 

1. To train a critical mass of trainers/professionals in network infrastructure, transport and 

services to be able to support an extension of meaningful networking activities leading to 

Internet connectivity within developing countries represented. 

2. To identify and share individual and institutional contacts as well as information sources 

that will assist the process of development, using international connections to and on the 

Internet. 

3. To build robust professional linkages between all participants in the programs so that the 

mentor-student and peer relationships formed during the workshop and conference will remain 

strong and of continuing usefulness well beyond the workshop and conference. 

4. To increase the level of cooperation among existing projects and activities for 

establishing data networks in developing countries. 

We decided to separate the training into three specialties: (1) establishing basic connectivity of 

countries to the Internet; (2) building and managing TCP/IP networks; and (3) network navigation 

                                                 
2
 See message from Art St. George, INET'93(Network Training for Developing Countries), RIPE NCC, 3 February 1993 that 

contains the announcement and application: http://www.ripe.net/ripe/mail/archives/ripe-org-closed/1993/msg00026.html 

 



 

 

 

and resource discovery.   The teaching staff consisted entirely of volunteers.  Steve Fram and 

Scott Weikert led the basic connectivity track; Randy Bush managed the TCP/IP track; and Art St. 

George led the track on network navigation and resource discovery on the Internet.  Jo-Anne Scott 

managed local logistics and other support functions. 

Participants included 126 individuals from 67 countries.  Applications were solicited through 

multiple channels through email and through contacts at international organizations.  Instructors 

met in Palo Alto in spring 1993 to inspect physical teaching space, decide about equipment that 

would be needed, look at housing conditions, and select the participants.  The selection process 

took into account ability to pay, nature of prospective participantŚs employment status, geographic 

diversity, and adequacy of background to learn the material.  In general, participants employed by 

governments and PTTs were not subsidized, whereas participants working in NGOs or otherwise 

connected to grass roots civil society organizations were subsidized, most including air 

transportation.   

A significant amount of equipment was needed for the workshop.  For this first workshop PCs 

were obtained largely from the University, and modems, routers and other equipment were obtained 

from various vendors.  All of the setup, testing, and teardown of the teaching spaces was done by 

the volunteer workshop staff. 

The total cost of the first workshop was approximately $300,000.  Funds were obtained 

through a grant of $100,000 from Novell obtained through Lee Caldwell, $100,000 from INETŚ93 

registration funds through Larry Landweber, contributions for RINAF and the International Science 

Foundation, and workshop fees from some participants.   

 (3) Evolution of the workshops 

Over time, the goals of the workshops and the specialties taught evolved in parallel with the 

Internet.  In 1994, the workshop was conducted in Prague prior to INETŚ94.  Participants were 

housed in the Krystal Hotel, and workshops were held at the Czech Technical University at 

Devicka.   The combination of the conference and the workshops required greater bandwidth than 

was available, so a combination of ISOC, British Telecom and others installed the first E1 circuit 

into Czechoslovakia in time for the event.  Fortuitously, the Krystal Hotel, which it was rumored 

had been the dormitory for the Czech secret police academy, had a working computer laboratory 

with about 20 networked computers that was open 24 hours a day, 7 days a week, a rarity in any 

hotel in the world at that time. 

There were 158 participants from 69 countries that year.  The teaching staff grew from 15 to 

27 volunteers.  The syllabus for the tracks remained mostly the same, but a new track was added to 

recognize the increasing importance of national network management, concentrating on technical, 

regulatory and political issues.   The new track was organized by two Egyptians, Nashwa Abdel-

Baki and Tarek Kamel, both of whom had been students in the 1993 workshop.  Geoff HustonŚs 

book, ŗThe ISP Survival Guide,Ř was motivated and informed by his experiences as an instructor in 

the new track. The length of the workshop, which had been 5 days, was lengthened to 6 days in 

recognition of the need for more time to absorb all of the material that needed to be presented. 



 

 

 

In 1995, the workshop was held in Honolulu with the substantial support provided by David 

Lassner of the University of Hawaii.  There were 179 participants and 28 instructors.   

By this time a considerable amount of training material had accumulated, and after ascertaining 

that almost all of the participants had access to CD-ROM drives, we decided to collect all of this 

material and create CD-ROMs for each participant.  In 1995 this was no easy task, since CD 

pressing facilities were few and at the time had to be located in very stable geological areas.  So 

we collected all of our material and sent them by FedEx to a pressing facility in the US Midwest, 

and received copies for participants before the end of INETŚ95.  The tradition of creating CD-

ROMs for participants continued until 2001, when the nature of the workshop changed 

significantly. 

It was about this time that Tim OŚReilly became a major contributor to the workshops.  His 

company, OŚReilly Publishing, donated thousands of technical books each year to workshop 

participants.  Among the instructions for participants was the admonition to pack lightly, because it 

was highly probable that they would be carrying up to 20 pounds in books back with them.  Those 

who have visited technical library resources in developing countries will understand what a major 

benefit this was at the time. 

In 1995 we received a grant from NATO to train a cadre of Eastern Europeans to learn how to 

run such a training workshop.  Under the leadership of Jacek Gajewski from Poland and Oliver 

Popov from Macedonia, a cadre of 8-10 people participated in both the regular workshop tracks and 

classes during the night regarding how to plan for, structure, and execute technical Internet 

workshops.  This resulted quickly in the formation of Central and Eastern European Network 

(CEENET), which held its first training for the region in Warsaw in the fall of 1995. 

 (4) Expansion of traini ng in French 

INETŚ96 was held in Montr®al, Canada, and the workshop that preceded it was held using the 

facilities of McGill University.  Alan Greenberg, who was destined to play a central role in 

directing future workshops, was the Director of Computing and Telecommunications at McGill at 

that time and represented the local host. 

The major workshop innovation in 1996 was the introduction of parallel workshops in English 

and French.   While English had been the de facto language of the Internet community, it was 

increasingly clear that there were very large segments of the developing world that did not benefit 

from a unilingual approach. Under the leadership of Jacques Guidon and Pascal Renaud, a team of 

French speaking volunteer instructors was assembled, and two tracks of instruction were presented 

in French, making six tracks in all. 

The Montr®al workshop was our largest workshop composed of 243 participants representing 

94 countries and 43 volunteer instructors.   The amount of equipment loaned to the tracks was 

enormous; Cisco alone provided at least US$500,000 worth of routing equipment. 

The 1997 workshop, renamed the Network Technology Workshop for Countries in The Early 

Stages of Internetworking, was held at the Permata Training Center near Kuala Lumpur, Malaysia 



 

 

 

in June 1997, preceding the INETŚ97 meeting.  That yearŚs workshop brought together 133 

students from 63 countries, and a training and support staff of 29 from 15 countries. All training 

staffs were volunteers who donated their time.  Because of the location of the conference relative 

to Francophone countries, no tracks were taught in French this year. 

INETŚ98 was held in Geneva, Switzerland, and the workshop was held at the Cit® Universtaire, 

where a full set of English and French tracks were taught.  Sponsorship of the workshops was 

broad, including lŚAgence de la Francophonie, France Telecom, the governments of Canada, France, 

and Quebec, infoDev, IDRC, NATO, the Open Society Institute, SIDA, SWITCH, UNDP,  UNDP 

Asia-Pacific, and Union Bancaire.  A total of 162 participants came from 70 countries and 41 staff 

came from 22 countries.   

In 1998, another spinoff workshop series started.  Edmundo Valente and Ermanno 

Pietrosemoli initiated a Spanish speaking set of training workshops, called WALC modeled after the 

ISOC workshop series, and run in parallel to the INETŚ98 workshop.  The workshop was held in 

Rio de Janeiro and the primary language used was Spanish.  Both this series and the workshop 

series sponsored by CEENET have continued to this day. 

The 1999 workshop was held in San Jose, California prior to INETŚ99.  For the second year in 

a row, the workshop was held at two sites.  In addition to the site of INETŚ99 in San Jose, a parallel 

workshop was held in Venezuela. The San Jose workshop brought together 142 students from 63 

countries, and a training and support staff of 34 from 18 countries.   Training included four tracks 

in English and one track on Campus/Enterprise Network Management in French.  In all, 76 

countries were represented.   Almost one-third of the San Jose instructors were former students of 

the workshop program.  All training staffs were volunteers who donated their time. 

The 1999 Latin American Workshop, held at the Universidad de Los Andes, N¼cleo La 

Hechicera, Fac. Ciencias, in M®rida, Venezuela during July 1999, trained 198 students from 19 

countries in 5 tracks of instruction.  The training was held in Spanish.  Edmundo Vitale and 

Ermanno Pietrosemoli were again the principal organizers of the workshop.  They were assisted by 

33 volunteer instructors from 11 countries. Following the Merida workshop, 13 of the 33 instructors 

flew to San Jose to participate in the INETŚ99 meeting, joining all of the students and instructors 

from the San Jose workshop.  

During the week preceding INET 2000, the Latin American Training Workshop was held in 

Mexico City, Mexico, and the traditional Network Training Workshop was held at the Shonan-

Fujisawa campus of Keio University located about one hour from Yokohama, Japan.  Students and 

staff of the workshop in Japan, as well as some of the staff members of the Mexico City workshop, 

attended INET 2000.   Of the 104 Japan workshop participants from 47 countries, 65 come from 

Africa, 7 from the Americas, 18 from Asia, 13 from Europe and the former Soviet Union, and 4 

from the Middle East.  A volunteer staff of 30 came from 16 countries. 

At the 2000 workshop in Japan, 6 tracks of instruction were offered.  A fifth English track was 

been added to teach policy-based routing, and one French track was offered, organized by Jacques 



 

 

 

Guidon.  Track 1, which was in the past the elementary connectivity track, has been changed 

substantially; it had evolved into a track for instructors from developing countries who know the 

material but want to both maintain their knowledge and teach the material better in their countries 

and regions.  

By 2001, it was becoming evident that other sources of training were developing at regional and 

even at some national levels, and that it was increasingly unnecessary to bring people together on a 

global basis for training.  The 2001 workshop, therefore, adopted a somewhat different syllabus, 

combining more advanced technical training with a new orientation toward Internet policy and 

legislation and examining the interaction between the two. Participants were selected on the 

relevance of their interests and positions in the Internet policy space.  There were about 33 

participants and 6 volunteer instructors.  

The general impression is that the 2001 workshop was very useful for participants.  However, 

at that time, based upon attendance it was becoming apparent that the global INETs had served their 

purpose, and ISOCŚs training activities were put on hold at the time until ISOC could reinvent itself 

and clarify its mission. 

 (5) Conclusion 

The strong message broadcast during the ISOC workshops has been one of sharing information 

freely with others, which was consistent with the culture of the early Internet, as it had developed in 

a research and development environment.    Participants were encouraged to return to their 

countries and actively shared the knowledge and resources that they had gained during the work.  

This result was achieved more often than not.   

Many of the workshop participants returned home to eventually occupy leading positions in the 

Internet field in their country or region.  At least four participants ascended to the role of Minister 

in their country and were able to use their knowledge to accelerate the growth of their countryŚs 

Internet and its use in social and economic development.  Virtually all developing countries that 

connected to the Internet after 1993 did so with the help of people trained at the ISOC Developing 

Country Workshops.  According to Vint Cerf, the workshop series accelerated the penetration of 

the Internet into developing countries by several years.  These accomplishments have provided a 

great deal of satisfaction to the many volunteers who gave unselfishly of their time and expertise to 

achieve them.  

 3.3 Internet Cooperation for Assigned Names and Numbers (ICANN)  

ARPANET, the predecessor of the Internet, had the first major architectural change on 1983.1.1 

with the introduction of Internet Protocol version 4 (IPv4) along Transmission Control Protocol 

(TCP) [Lynch 1993].  ARPANET also started the deployment of Domain Name System (DNS) in 

1995 including generic Top-Level Domains (gTLDs) such as .com, .net, .org, and .edu as well 

as .uk, the first country code Top-Level Domain (ccTLD) for United Kingdom. Other ccTLDs were 

introduced from 1986.  

In late 1994, the InterNIC Midterm Evaluation Meeting was held at the National Science 



 

 

 

Foundation (NSF) in the USA. The Midterm Evaluation Panel delivered its Midterm Evaluation 

Meeting Report to the NSF in December 1994 that included the recommendation to allow Network 

Solution Incorporated (NSI) to start charging for domain name registration [Adler 1994].  NSI had 

been operating the domain name service of gTLDs including .com, .net and .org under the InterNIC 

Project of NSF without charging for each domain name registration up until then.  But the demand 

for domain names along with Internet usage was exploding at the time, and NSI claimed that it 

could not handle the exploding requests for the domain name registrations without charging for the 

registrations.  This was the beginning of the domain name service business. Unfortunately, none of 

the Midterm Evaluation Panel members were from a commercial sector and could not anticipate the 

birth of the multi-billion dollar domain name industry. NSI was later acquired by Verisign. 

In 1996, the International Ad Hoc Committee (IAHC) was formed as an international multi-

organization effort for specifying and implementing policies and procedures relating to gTLDs. The 

following organizations were IAHC members: 

    - Internet Society (ISOC) 

       - Internet Assigned Numbers Authority (IANA) 

       - Internet Architecture Board (IAB) 

       - Federal Networking Council (FNC) 

       - International Telecommunication Union (ITU) 

       - International Trademark Association (INTA) 

       - World Intellectual Property Organization (WIPO) 

  

The IAHC issued the generic Top Level Domain Memorandum of Understanding (gTLD-MoU) 

that was signed by over 200 organizations in 1997. 

In January 1998, ŗA Proposal to Improve the Technical Management of Internet Names and 

Addresses,Ř called a Green Paper, was issued by the National Telecommunications and Information 

Administration (NTIA) of the US Federal Government.  The International Forum on the White 

Paper (IFWP) was formed as the follow-on activity to deliver a White Paper, and a series of IFWP 

workshops were held around the world [Rony 2013].  I attended some of the workshops including 

one in Geneva in June 1988. The IFWP workshop in Geneva was chaotic without much progress 

made.  Many other Internet-related meetings also took place in Geneva including INET 

Conference and the Asia Pacific Top Level Domain (APTLD) formation meeting.  

The draft proposal of the Internet Corporation for Assigned Names and Numbers (ICANN) was 

published at the end of the series of IFWP workshops in September 1988. As ICANN was planned 

to be formed with its first meeting in the following March in Singapore, the formation of Domain 

Name Supporting Organization (DNSO) as well as Address Supporting Organization (ASO) and 

Protocol Supporting Organization (PSO) along with the organizational development of ICANN 

including its board and secretariat became the major tasks in late 1998 and early 1999.   

The first consultation meeting on the formation of the Domain Name Supporting Organization 

(DNSO) was held in Barcelona on 16-18 October 1998. I attended all DNSO consultation meetings 

as the APTLD Chair.  More consultation meetings were held nearly every month or two around the 

world with the second meeting in Monterey, Mexico on 15-17 November 1998, and the third 



 

 

 

meeting in Washington, D.C. on 22 January 1999.  The last consultation meeting was held in 

Singapore on 2-3 March 1999, which I chaired. One of the key issues at the Singapore DNSO 

consultation meeting was the number of constituenciesŕthat is, should we have separate registry 

constituencies for the gTLD and ccTLD, or one registry constituency for both TLD groups.  At the 

last minute, it was decided at the first board meeting of ICANN to accept the recommendation from 

the DNSO consultation meeting to have the seven constituencies including two registry 

constituencies to serve the gTLD and ccTLD groups separately. The five other constituencies are 

Commercial and Business Users Constituency, Internet Service and Connectivity Providers 

Constituency, Non-Commercial Users Constituency, Registrars Constituency and Intellectual 

Property Interests Constituency.  The first DNSO meeting was then held on the following days, 4-

5 March 1999.  I chaired the first DNSO meeting, too.  Four years later in 2003, the DNSO was 

split into the Generic Names Supporting Organization (GNSO) and the Country Code Names 

Supporting Organization (ccNSO). 

The second supporting organization, the Address Supporting Organization (ASO), was also 

founded in 1999.  Later, the four existing Regional Internet Registries (RIRs) ŕ APNIC, ARIN, 

LACNIC, and RIPE NCC as well as ICANN signed a Memorandum of Understanding (MoU) to 

form the Number Resource Organization (NRO) to manage the distribution of Internet number 

resources. AfriNIC joined NRO as soon as AfriNIC was founded in 2005. 

The third supporting organization is the Protocol Supporting Organization (PSO) for Internet 

Engineering Task Force (IETF) as the only member. 

ICANN also created four advisory committees; the At-Large Advisory Committee (ALAC), the 

DNS Root Server System Advisory Committee (RSSAC), the Government Advisory Committee 

(GAC), and the Security and Stability Advisory Committee (SSAC). 

ICANN developed a unique organizational culture by formalizing much of existing practice in 

the Internet community as well as fair practice during its formative period.  All ICANN meetings 

including its Board meeting were open, and we decided not to have any closed meetings after some 

trials and errors in the first several ICANN meetings. IETF practice among others influenced 

ICANN on this open meeting practice as well as other open practices.  ICANN decided to meet at 

various locations around the world, with each continent hosting in turn.  ICANN meets three times 

a year.  Thus, full ICANN meeting participation is expensive and time consuming.  ICANN still 

maintains this practice. 
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CHAPTER 4 Spinoff Organizations of Asia Pacific Networking 

Group               11.30/2015.1.29/8.5 

The Asia Pacific Coordination Committee for Intercontinental Research Networking 

(APCCIRN) established many working groups and projects from its beginnings in 1993 even 

though its original charter was as the Asia Pacific member of the Coordinating Committee for 

Intercontinental Research Networking (CCIRN). The need for APCCIRN to take on an added role 

in Asia was due to that fact that, at the time, APCCIRN was the only functioning Internet 

organization in the region, unlike the situation in Europe and USA where there were a broader range 

of Internet organizations that could take on coordination roles for the Internet and other research 

and education networks. We needed to cover many areas of the Internet activity including the Asia 

Pacific Network Information Center (APNIC) Experiment Project, a Commercial Working Group, a 

Security Working Group, a Satellite Working Group, and so on. Due to the broad coverage of 

APCCIRN activity, it was decided to rename APCCIRN the Asia Pacific Networking Group 

(APNG) in the following year, 1994. Please refer to Fig. 4-1 for the APNG genealogy.  Many of 

the working groups as well as the APNIC Project were spun off as independent regional Internet 

organizations.  In the APNIC case, we did not even bother to form a working group and decided to 

create APNIC Experiment Project with the plan of spinning off APNIC as soon as it would be ready. 

 
Figure 4-1. APNG Genealogy  

The APNIC and Asia Pacific Top Level Domain names forum (APTLD) are covered in Chapter 

8 Names and Numbers. The Asia Pacific Advanced Network Consortium (APAN) is covered in 



 

 

 

Chapter 7 Research and Educational Networks. The Widely Integrated Distributed Environment 

Project (WIDE Project) and its two spinoff organizations; the Asia Internet Interconnection 

Initiative (AI3) and the School on Internet Asia (SOI Asia) are also covered in Section 7.1 WIDE 

Project. The Asia Pacific Regional Internet Conference (APRICOT) is one of the exceptions that 

were not direct APNG spinoffs.  We may consider APRICOT as an APNIC spinoff organization 

with Asia Internet community support. 

The spinoff Internet organizations covered in this chapter include: 

AP* Retreat 

APNG Camp 

Africa Asia Forum on Network Research and Engineering (AAF) 

Asia Future Internet Forum (AsiaFI) 

The APNG Commercial Working Group may be a special case as all other groups were non-

commercial in nature. We needed to accommodate many people who were considering commercial 

activities when the APNG Commercial Working Group was founded in 1993. It was one of the most 

popular working groups in that early stage.  It was decided to spin off the APNG Commercial 

Working Group in 1995 as the Asia Pacific Internet Association (APIA). Later it was decided that 

APIA serves as the management organization for APRICOT. 

There were several other Internet-related organizations in the 1990s that were not spinoffs of 

APNG, such as the Consortium of Asia Research and Education Network (CAREN), Asia Pacific 

Information Infrastructure (APII), and Asia Public Key Infrastructure Consortium (APKI). CAREN 

was founded in 1991 in the same year as APNG with BITNET member universities in Japan, South 

Korea and Taiwan as its members [Ishida 1992].  CAREN is a member of Corporation for 

Research and Education Networking (CREN), which was created in 1989 by merging CSNET and 

BITNET in the USA.  BITNET interoperates with the Internet at the email level.  CAREN was 

phased out later in the 1990s.  APII was proposed by South Korea at Asia Pacific Economic 

Cooperation (APEC) and was founded in 1995 as one of APEC Telecommunications and 

Information Working Group (APEC TEL) programs.  Some of the Asian Internet organizations 

such as APAN maintained close cooperation with APII when APAN was going through its 

formation process in 1996-7.  The APKI Forum was founded in 2001 to cooperate on a public key 

infrastructure among various countries in Asia.  The APKI Forum was renamed the APKI 

Consortium later. APKI was one of the rare cases where APNG and its spinoffs did not involve in 

forming APKI Forum at all. 

In the early 2010s, we had the following new spinoff Internet organizations in Asia: 

- Asia Pacific regional Internet Governance Forum (APrIGF) in 2010 

- Asia Pacific Internet Exchange Association (APIX) in 2010 

- Asia Internet History Project in 2011 

APrIGF was to coordinate Internet governance activities in the Asia Pacific region including 

coordination with Internet Governance Forum (IGF) and various national Internet governance 

forums in Asia Pacific [APrIGF 2013]. It organizes a conference once a year in addition to holding 

short meetings during IGF, APRICOT and other occasions in Asia.   

Asia Pacific Internet Exchange (APIX) was also founded in 2010 to coordinate various Internet 

exchange points in the Asia Pacific region [APIX 2013]. It meets twice a year ŕ during APRICOT 



 

 

 

and the summer APNIC Meeting.  

The Asia Internet History Project was created to study the history of the Internet in the 1980s 

and 1990s.  Around 60 Internet pioneers in Asia and the rest of the world contributed articles, and 

over 50 advisors in the world contributed as well.  Two books including this book are expected to 

be published in 2013 and 2014 to cover the Internet history from the Asian perspective in the 20
th
 

and 21
st
 centuries. 

4.1 Asia Pacific Star Retreat (AP* Retreat) 

The Asia Pacific Networking Group (APNG) was founded as the Asia Pacific Coordination 

Committee for Intercontinental Research Networking (APCCIRN) initially in 1991-1993, and many 

other Internet organizations were founded subsequently in Asia throughout the 1990s and 2000s to 

help coordinating the explosive growth of the Internet in Asia and the rest of the world.  These 

organizations included APNIC, APIA, AI3, APRICOT, APAN, and APTLD among others.  To 

remain effective, many of these Internet organizations needed coordination among them in addition 

to a forum for information exchange. 

To this end, Kilnam Chon organized a meeting called the AP* Retreat (where * is the wild 

character which means ŗanythingŘ in Unix notation). It is pronounced řAPstarŚ. The first such 

meeting was held in 2000 during the APRICOT Conference in Seoul, where all the chairs and 

directors of the various Internet organizations in Asia were invited to participate. The retreat was 

successfully held for a full day on Sunday before APRICOT started its main conference. To 

disseminate information, we registered a domain name, APstar.org since ŗ*Ř is not allowed in the 

Internet domain names. We requested that IntERLab of the Asia Institute of Technology (AIT) to 

serve as the AP* Retreat secretariat.  

We normally hold the winter AP* Retreat on the Sunday before the APRICOT Conference in 

February.  The Summer AP* Retreats are tied to some of the major Internet events such as APAN 

and APNIC. The AP* Retreat is normally chaired by a local Internet leader with an optional 

additional leader from elsewhere. We normally spend the morning on update presentations by 

various Internet organizations and then spend the afternoon on specific issues arising out of them, 

followed by the AP* Dinner where participants continue the discussion informally. Recently, the 

late afternoon is taken by Dot Asia General Assembly. 

During the initial period, AP* Retreats worked very well with many chairs of Internet 

organizations participating.  But, recently we have faced several problems.  The most significant 

one is that there are so many organizations now; even if they spend only 10 minutes each on a 

presentation of their activities, it leaves hardly any time for substantive discussion. In the case of the 

Singapore AP* Retreat in 2013, we had presentations from around 20 organizations. Secondly, 

some organizations hardly show up. Financially, we rely on voluntary contributions from AP* 

Retreat participants, and additional contributions from APNIC and DotAsia for AP* Retreat 

secretariat and meeting support. During the first three years, we also held an AP Joint Secretariat 

Meeting to coordinate among the secretariats of various Internet organizations in Asia but stopped 

the meeting due to lack of interest. 



 

 

 

The following table shows the past AP* Retreats. 

Table 4-1. Past AP* Retreats  

2000.2.27  Seoul 

2000.7.16  Yokohama 

2000.10.20-21 Bangkok 

2001.2.25  Kuala Lumpur 

2001.8.24-25  Bangkok 

2002.3.2  Bangkok 

2002.8.29-30 Shanghai 

2003.2.22-23 Taipei 

2003.8.24  Busan 

2004.2.22  Kuala Lumpur 

2004.7.2  Cairns 

2005.2.20  Kyoto 

2005.8.22  Taipei 

2006.1.22  Tokyo 

2006.7.17  Singapore 

2007.2.25  Bali 

2007.8.26  Xian 

2008.2.24  Taipei 

2008.8.24  Christchurch 

2009.8.24  Beijing 

2010 2.28  Kuala Lumpur 

2010.8.23  Gold Coast 

2011.2.20  Hong Kong 

2011.9.2  Busan 

2012.2.26  New Delhi 

2012.7.17  Tokyo 

2013.2.24  Singapore 

2013.8.25  Xian 

2014.2.23  Petaling Jaya 

4.2 Asia Pacific Networking Group Camp (APNG Camp) 

Early in the 2000s, around ten years after the formation of APNG, the first permanent regional 

Internet organization in Asia, some of the past APNG chairs started discussing how to foster the 

next generation Internet leaders in Asia. In the first decade, the 1990s, the founders of the regional 

Internet organizations led most of the activities and did not give much chance to newcomers, in 

particular, junior members, to lead the activities. We hoped to organize some new activity or group 

where the focus would be on fostering the development of the next generation Internet leaders for 

Asia and the world. We also agreed that such an activity or group should itself be led by the next 



 

 

 

generation members. 

We decided to organize an APNG Camp during the Bangkok APRICOT in 2002 for two days at 

the Asia Institute of Technology where we could obtain meeting rooms, guest rooms, and 

recreational facilities in the same area.  Kilnam Chon and Kanchana Kanchanasut jointly chaired 

the camp. We invited around thirty next-generation participants from around ten countries as well as 

around twenty of their seniors as mentors.  We had presentations by the next-generation 

participants as well as the seniors followed by discussion in a round-table format. We agreed that 

the initial camp was successful and decided to continue organizing camps twice a year concurrent 

with the main APNG meetings. The funding for the first camp in Bangkok was arranged in an ad 

hoc manner. For the succeeding camps, the APNG Chair and other seniors were in charge of the 

fund-raising, and the next generation participants were in charge of the program in most cases. 

The second camp was held in Shanghai, concurrently with an APAN Meeting six months later 

in August 2002. The camp was organized by the Next Generation Committee chaired by Sunyoung 

Yang of Haja Center, Seoul, who also chaired the next camp committee in Taipei under APNG 

Chair, Professor Li Xing. There were 60 participants from ten countries including next generation 

participants and their senior mentors. 

The following topics were discussed during the second APNG Camp: 

¶ What the meaning of the Asia Youth Network was 

¶ What the possibilities of Internet Leadership in the Asia Pacific were 

¶ What the problem of the digital division of the Asia Pacific meant 

¶ The interplay of the development of technology and feminism 

¶ How the next generation can establish and extend their own personal networks 

 

There were three break-out sessions as well as two keynote speech sessions over two days.  

Many of the participants also joined Shanghai APAN Meeting. 

We had two APNG camps per year until 1993 since we had two APNG meetings per year where 

APNG Camp is co-located. It changed to one camp per year in 1994 when Tommy Matsumoto 

became the APNG Chair, and later the APNG Camp became the APNGŚs only primary activity. 

Li Xing was the APNG Chair in 2001-2003, followed by Tommy Matsumoto in 2003-2010 with 

Okhwa Lee as the co-chair in 2005-2006 and Kanchana Kanchanasut as the co-chair in 2006-2009. 

One of the important success stories is that Ching Chiao, who was one of the next generation 

participants in the Kyoto APNG Camp in 2005, succeeded Tommy Matsumoto as the APNG Chair 

in 2010.  We finally succeeded in fostering a next-generation leader and hoped that even more 

next-generation leaders will emerge through the efforts of the APNG Camp and other programs. 

As APNG Camps came to be seen as successful, some next-generation participants started to 

organize local camps in their own countries. The first report of a local camp, held in Sri Lanka, was 

made during the Taipei APNG Camp in 2005.  There are now around nine local camps in 

Bangladesh, Cambodia, China, Hong Kong, Malaysia, Philippines, South Korea, Sri Lanka, and 

Taiwan. 

Recently, many Internet organizations around the world are addressing the same issueŕ 

developing the next generation Internet leadersŕand they have begun to organize similar programs.   



 

 

 

The Internet Society has implemented a global program.  The Internet Governance Forum and 

some of regional Internet Governance Forum organizations including the one in Asia, APrIGF, have 

also implemented programs for the next generation.  The APNG Camp may collaborate with these 

and other programs in the future. 

APNG lost its domain name, APNG.org by missing the due date for the domain name renewal, 

and one now needs to access information on the APNG Camp and other APNG matters through the 

Internet Archive, archive.org. The most comprehensive information on the APNG Camp can be 

obtained in the apng.org website of 2011.3.8 through the archive.org website. The dates and 

locations from the second camp in Shanghai in 2002 through thirteenth camp in Seoul in 2012 are 

shown in the following table: 

 

Table 4-2.  Past APNG Camps  

2002.3.1-2  Bangkok 

2002.8.28-29  Shanghai  

2003.2.20-21  Taipei  

2003.8.24-25  Busan 

2004.7.2-5  Cairns 

2005.2.21-23  Kyoto 

2005.8.23-25  Taipei 

2006.7.18-20  Singapore  

2007.8.27-30  Xian 

2008.8.11-15  Bangkok 

2009.7.20-22  Kuala Lumpur 

2010.7.12-15  Hiroshima 

2011.2.21-25  Hong Kong 

2012.8.15-19  Seoul  

4.3 Africa Asia Forum on Network Research and Engineering (AAF)  

The Internet communities of Africa and Asia did not have a good forum for cooperation even 

though Africa and Asia had increasingly more economic and political collaborations in recent 

decades.  Previous cooperation between Africa and Asia involving the Internet included the 

following: 

- Participation at regional events on the other continent such as AfNOG and AfriNIC in 

Africa, and APAN, APNIC and APRICOT in Asia 

- Cooperation between AfTLD and APTLD including the training of the initial AfTLD 

secretariat staff at the APTLD Secretariat in order to prepare for the formation of 

AfTLD in Africa  

- Regional Internet Registry (RIR) cooperation between AfriNIC and APNIC.  These 

two RIRs visits to each otherŚs meeting on a regular basis 

- Organization of the Islamic CooperationŕComputer Emergency Response Team (OIC-



 

 

 

CERT) promotes security cooperation among Islamic countries in Africa and Asia 

When Nii Quaynor, who was the founder of several African Internet organizations including 

AfNOG and AfriNIC, visited South Korea in June 2007, some Asian Internet leaders such as 

Kilnam Chon, Jun Murai, and Sureswaran Ramadas met him in Seoul and discussed the 

possibilities of Internet cooperation between Africa and Asia.  We agreed to organize a forum for 

cooperation in network research and development, engineering, and education. We named it the 

Africa Asia Forum on Network Research and Engineering (AAF).  AsiaFI invited AfriNIC to its 

annual week-long event called the AsiaFI School in the following year.  Adiel Akplogan, the 

AfriNIC executive director, visited the AsiaFI School in Jeju, South Korea, and discussed the 

implementation of the Africa Asia Forum further.  The next and final preparation meeting was held 

in Cairo during the ICANN Meeting in November 2008. 

We were looking for specific areas as well as a format for the cooperation initially, and decided 

that Asia would participate in major African Internet events including the AfNOG-AfriNIC 

Meetings every May/June which was renamed the Internet Summit Africa in 2012, and at the 

AfriNIC Meeting every November.   

We started by sending four engineers and researchers from Asia (Japan and Korea) to the 

AfriNIC Meeting in Mauritius in November 2008 to provide the following two tutorials: 

- IPv6 Transition by Yoshiyuki Kanaumi and Masatoshi Kakiuchi during the three day IPv6 

Workshop 

- Network Traffic Measurement by Hyunchul Kim and Sue Moon (remote participation) 

The next AAF event was during the two-week long Annual AfNOG-AfriNIC Meetings in 

Cairo in June 2009. We organized a one-day AAF Workshop and a remote medical video 

conference between Egypt and Japan.  The AAF Workshop covered the following sessions with six 

Asian, two African, and one European speakers: 

- History of the Internet in Africa 

- Case Studies 

 ̧  Sensor Network 

 ̧  Wireless Network in Nepal 

 ̧  Remote Medical Video Conference between Egypt and Japan 

 ̧  Technology and Policy 

 ̧  Satellite Network and Education Application (AI3/SOI) 

 ̧  Future Internet 

 ̧  Sustainable Energy Strategy 

- Measurement 

The remote medical video conference was organized between Cairo University in Egypt and 

Kyushu University in Japan.  The link for the video conference spanned several research and 

education networks around the world: the Egypt University Network, Internet2, APAN, and 

Japanese research networks. The remote medical video conference was organized under IPv6 with 

the network bandwidth of 3-60 Mbps.  

The next AAF event was during the AfriNIC Meeting in Dakar in November 2009 where a one-

day AAF Workshop was held on the main topics of security and network traffic measurement. 

We had a very elaborate two-day program for the Annual AfNOG-AfriNIC Meeting in Kigali, 



 

 

 

in June 2010 as follows: 

- AAF Workshop 

- Cyber Security Workshop 

- CERT Instructor Training Courses 

- Web Workshop 

- Remote Medical Video Conference (between Kenya and Japan) 

 

We started a formal training program during the Annual AfNOG-AfriNIC Meeting in Kigali to 

develop CERT instructors with the following program: 

- Introduction/Managerial Course 

- Technical Staff Training Course 

- Advanced Topics 

 

Much of the course program was brought from JPCERT and APCERT. The CERT training 

program became the main collaboration activity of AAF in the following years with more courses in 

Johannesburg in November 2010, Dar es Salaam in May/June 2011, and Yaound® in November 

2011.  By May 2012 in Banjul, African instructors who were trained at the previous courses in 

2010-2011 handled much of the training activities including course material development under 

AfricaCERT, which was founded in 2012. 

Web service is another area that AAF focused on initially, with the formation of the Web 

Working Group along with the Security Working Group in 2010. AAF organized a Web Workshop 

in May 2010 and had a Web Working Group Meeting in May and November 2010. But the web 

service area, as well as network traffic measurement and IPv6 areas, did not take off. 

In Asia, the Hong Kong AP* Retreat was organized jointly with Africa in February 2011 with 

the following joint sessions: 

- Joint Session on Research and Education Network 

  APAN, AfREN, GLORIAD 

- Joint Session on NOG 

  APRICOT, AfNOG, PacNOG, SANOG, MENOG 

- Joint Session on NIC 

  APNIC, AfriNIC 

- Joint Session on CERT 

  APCERT, AAF Security WG, OIC-CERT 

     The Hong Kong APNG also had two participants from Africa ŕ Senegal and Rwanda.   

     AfriNIC usually sends some of their staffs to APRICOT and APNIC.  From 2012 on, 

AAF coordinated with APRICOT on African participation to APRICOT including its training 

programs such as security through the APRICOT Fellowship program.  Two Africans participated 

in 2012 APRICOT including the security training course.  AAF planned to coordinate African 

participation in the 2012 Summer APNIC Meeting, which was expanded to two weeks including the 

training program, since many of the training programs in Asia would work well in Africa without 



 

 

 

substantial changes. 

AAF was six years old in 2013, and it was time to look forward to the next phase.  The CERT 

training program was the main collaboration activity at AAF, but it is now handled by AfriCERT 

after it was incorporated in 2012. AAF is looking for its next challenge in some major collaboration 

areas between the African and Asian Internet communities. 

4.4 Asia Future Internet Forum (AsiaFI) 

The National Science Foundation (NSF) of the US Federal Government organized a series of 

workshops to address Future Internet research in 2005-2006, and decided that there was need to 

carry on Future Internet research as a long-term research project of 10-20 years with a clean-slate 

approach and priority on security, scalability, mobility, and management among others [GENI 

2006].  NSF began funding two programs called GENI and FIRE from 2006. Europe also started 

research and study for the Future Internet starting in 2006 through its EIFFEL White Paper and 

EuroFGI/EuroNGI. 

In Asia, China started the China Next Generation Internet (CNGI) project based on IPv6 in 

2004.  South Korea started its Future Internet Workshop in 2006 and formed the Future Internet 

Forum in the same year.  NICT in Japan started the AKARI Project in 2006. 

Some of the participants from China, Japan, and South Korea as well as the participants from 

Europe and USA during the Second Future Internet Workshop at Seoul National University in South 

Korea on 8 July 2007 had lunch together and discussed a possible regional meeting and 

organization for Future Internet research collaboration in Asia.  At that luncheon, we reached a 

fairly good consensus about the formation of a regional future Internet forum in Asia.  The 

consensus included: 

- Joint working group in selected areas 

- Joint conferences and publications 

- Focus on Asia starting with China, Japan, and South Korea 

- Federated shared testbed 

- Focus on 10-20 year long-term research, but considering research also less than ten years 

- Human exchange shall be considered 

 

We expected Centers of Excellence on Future Internet research in all countries. The participants 

of the lunch discussion included: 

China ï Li Xing 

Japan ï Masaki Hirabaru and his colleague from NICT and WIDE Project 

South Korea ï Yanghee Choi, Kilnam Chon, Daeyoung Kim 

The second preparatory meeting was held during the Xian APAN Meeting on 27-28 August 

2007 to develop a strawman proposal with the following content: 

1. Organization 

- General Assembly, Board, Chair, Secretariat 

2. Working Group Candidates 

- Architecture, Wireless/Mobile, Backbone, Service, Application, Social Requirements 



 

 

 

3. Conference 

- Annual conference, workshops 

4. Education 

- Short courses (2-10 days), academic courses, joint thesis supervision, visits 

5. Testbed (option) 

 

The third preparatory meeting was held at Sookmyung University in Seoul with the following 

schedule on 2-3 November 2007: 

- Event Committee Meeting 

- Nomination Committee Meeting 

- Architecture/Building Blocks BoF 

- Education BoF 

- Testbed BoF 

- Mobile/Wireless BoF 

- General Meeting 

- Editorial Meeting 

 

The first AsiaFI School with a focus on Mobile and Wireless Networks proposal development 

meeting was held on 7 December 2007 with a plan to hold the week-long school in the first quarter 

of 2008.  The Acting Steering Group meeting was held on 12 December 2007 to develop progress 

reports on AsiaFI committees and BoFs including: 

- Education Committee 

- Event Committee 

- Testbed Committee 

- Architecture BoF 

- Mobile/Wireless BoF   

 

The first year plan was also developed as follows: 

2008.1.22-23   Honolulu during TIP 2008 

                Interim Board Meeting 

                Interim Steering Group Meeting 

                Event Committee 

                Joint Testbed Meeting with APAN and US organizations 

2008.2.18-21   AsiaFI School on Mobile/Wireless 

2008.6.18-21   AsiaFI General and other meetings 

2008H2       AsiaFI events in CJK 

2008Q1       AsiaFI General Meeting 

The Honolulu meeting on 22-23 January 2008 was comprised of the following meetings: 

- Board Meeting 

- Steering Group Meeting 



 

 

 

- Architecture WG Meeting 

- Mobile/Wireless WG Meeting 

- Education Committee Meeting 

 

The Honolulu meeting elected interim board members including its chair (Hualin Qian) and 

vice chairs (Jun Murai and Yanghee Choi), and decided to finalize the bylaws as well as the 

permanent board election within a year.  The interim board also elected an interim Steering Group 

chair (Kilnam Chon) and Secretariat director (Jongwon Choe). 

The first AsiaFI School was held on 18-21 February 2008 at the Engineering House of Seoul 

National University with the theme of mobile and wireless networks.  22 graduate students 

participated from 10 universities; 5 universities in China, one university in Japan, and four 

universities in South Korea. There were 14 presentations by Ph.D. students and three presentations 

by MS students as well as five graduate students without presentations.   

All student presentations were made in the afternoon after the orientation session on the first 

day, and the morning sessions were allocated to the invited speeches by speakers from China, Japan, 

South Korea, and the USA. A full -day tour of KAIST was scheduled including a visit to its 

mobile/wireless testbed on Friday after the AsiaFI School completed earlier in the week. 

In the following years, AsiaFI Schools were held every summer and in some winters.  All 

AsiaFI Schools have been held in China, Japan, or South Korea; we have not yet succeeded in 

holding an AsiaFI School in another region of Asia.  The first exception is planned to be Hong 

Kong in 2013 when the AsiaFI School is co-located with the Hong Kong SIGCOMM. Workshops 

on various topics were held during AsiaFI Schools as well as co-located events.  The AsiaFI 

workshops are mostly held in China, Japan, or South Korea, but occasionally have been held in 

other countries and regions such as Hong Kong, Taiwan, and Thailand. 

AsiaFI focused on Future Internet architecture, mobile and wireless networks, and testbeds.  

Currently, AsiaFI focuses on information centric networking (ICN) only, and AsiaFI is looking for a 

second area to focus. 

The List of AsiaFI events in the first five years is shown in Table 4-3. 

 

Table 4-3. List of AsiaFI Events in 2008-2011 

2008.02.18-21 AsiaFI School, Seoul 

2008.08.25-29 AsiaFI School, Jeju 

2008.10.27 Workshop on Fundamental Issues of Future Internet, Qingdao 

2009.01.12-15 AsiaFI School, Beijing 

2009.03.03 AsiaFI-APAN-AAF Joint Workshop on Future Internet Technology 

2009.08.24-28 AsiaFI School, Jeju 

2009.09.19 Workshop on Mobile Internet through Cellular Networks, Beijing 

2009.11.17 Future Internet Workshop, Bangkok 

2010.02.24-27 AsiaFI School and Workshop on Identifiers, Seoul 

2010.08.24-28 AsiaFI School, Yokohama 

2011.02.23 AsiaFI Workshop, Hong Kong 

2011.08.08-12 AsiaFI School, Daejeon 



 

 

 

2011.11.12 AsiaFI Workshop, Bangkok 

2012.03.19-21 NDN Hands-on Workshop, Seoul 

2012.08.19-23 AsiaFI School, Kyoto 

2013.01.16-17 AsiaFI Workshops on Data and ICN, Honolulu 

2013.08.09-11 AsiaFI School, Hong Kong 
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 CHAPTER 5  Major Domestic Conferences  2014.11.22/12.17 
Many countries began to hold national conferences on the Internet in the 1990s.  Many of them 

were inspired by global and regional Internet conferences such as Pacific Computer 

Communications Symposium (PCCS), International Academic Networkshop (IANW), Interop, 

International Network Conference (INET), and Asia Pacific Regional Internet Conference on 

Operational Technologies (APRICOT) [Chon 2013b; PCCS 1985; Interop 2013; APRICOT 2012].  

In this chapter, we will introduce some of the major domestic conferences that attracted the 

participation of one thousand attendees or more. 

Japan decided to hold a domestic conference called IP Meeting in 1990, which was later 

renamed Internet Week. See Section 5.1 Japan for details. Interop started in San Francisco, in 1986 

to test interoperability of various Internet equipment. Interop added Interop Tokyo in 1994 in 

addition to several more Interop conferences with exhibitions in the USA in the 1990s. Interop 

Tokyo became one of the largest Internet conferences with exhibitions and interoperability testing 

networks in the world. Later, Mumbai, India started to hold the second Interop conference in Asia 

from 2009. 

South Korea held the Pacific Computer Communications Symposium (PCCS) in 1985 but did 

not continue hosting the symposium in the following years.  South Korea started Korea Internet 

Conference (KRNET) in 1993, which was an instant success, and KRNET has been held annually 

in South Korea since then.  Additionally, South Korea holds many developerŚs conferences 

including the conferences by Nexon, NCsoft, and Naver as well as DevOn hosted by Daum and 

others. 

China hosted its first Internet conference in 1994 when APNG held its meeting in Beijing under 

the banner, ŗAPNG Workshop on Internet Technology and Its UseŘ.  Later, the Internet Society of 

China was founded in 2001 and has been hosting the annual China Internet Conference from the 

following year, 2002 [ISC 2013]. This is currently one of the largest Internet conferences in the 

world.  The Chinese research and education network community also started to hold an annual 

CERNET Conference from 1994 [CERNET 2013]. 

Many other countries hold domestic Internet conferences with less than 1,000 participants.  

Some of these are covered in the Asia Internet History Project website, http://InternetHistory.asia 

under Country/Region. 

 5.1 Japan 

Akira Kato 

(1) IP Meeting 

When Japan University Network (JUNET) became operational in the late 1980's before the 

Internet connectivity became common in Japan, JUNET had a way to make operational messages to 

other administrators of JUNET participating institutions via fj.announce newgroups [WIDE 1999]. 

USENET news was the only mechanism to make one-to-many communications in that era. 



 

 

 

When an institution started to connect to the Internet, there was no common announcement 

mechanism. Note that World Wide Web was just being invented but not deployed at that moment. 

No book on the Internet connectivity was published in local language either. 

In the early days of Japanese Internet, three Internet projects were active, and their networks 

were connected each other in Japan: JAIN, TISN, and WIDE [Ishida 1992]. Each network project 

has its own community, but there was no common mechanism to discuss and coordinate various 

operational issues across the network projects in Japan. In order to exchange operational tips and to 

see each other in ñoff-lineò basis, holding an eyeball meeting named ñIP Meetingò  was planned. 

The very first meeting was held in the afternoon of 27 June 1990, in the newly established Keio 

University's Shonan Fujisawa Campus (SFC), which just opened in April 1990. The reason why the 

site was selected despite a somewhat inconvenient location for those who were in downtown Tokyo 

and outside of Tokyo (the bus ran less frequently then as the student population of the campus was 

less than one-fifth of todayôs population) was that several attendees wanted to visit the campus and 

see its computing environment of 160 Unix workstations with a brand new campus network system. 

The number of attendees was 52, and roughly half were from universities or governmental 

research institutions. The agenda started with an introduction of each participant, an update of 

Internet projects, international circuits, DNS operation, routing, and Bnews distribution. After the 

conclusion of the meeting, a brief introduction of the SFC campus networking was given followed 

by a cocktail party. IP Meeting was held once a year in various locations in Japan including Tokyo, 

Kobe, and Hiroshima. Informal engineering and operational coordination group, named JEPG/IP, 

was the body to organize the meetings. About a dozen of members participated in JEPG/IP from 

various Internet projects. 

When the number of attendees increased, it was necessary to seek venues in convention centers. 

In order to recover the room cost, tutorial sessions were prepended to each meeting, gradually 

forming "Internet Week". As the operational overhead had exceeded the capability of a volunteer 

group, the operation of the event was transferred to JPNIC beginning with 1997 Internet Week, 

which was held in Yokohama in December 1997 with total participants of about 4,000.  See 

http://www.nic.ad.jp/ja/materials/iw/ for details. 

While some of the operational coordination efforts remained on Internet Week events, most of 

the functionalities have been inherited by the Japan Network Operators' Group (JANOG) that was 

established in November 1997. See JANOGôs Meeting Archives, 

http://www.janog.gr.jp/en/index.php for details. 

Due to the cost of the meeting venues, Internet Week was held in late November through early 

December. While most of the contents introduced or discussed were covered by books, magazine 

articles, or blogs, it was one of good opportunities to meet other network administrators on a face-

to-face basis. It also summarizes various Internet-related activities each year. Consequently, the 

number of the participants didnôt change a lot over time, around 2,000. 

 

 



 

 

 

 5.2 South Korea 

Sunyoung Han 

In South Korea, there are several important Internet conferences that have significant meaning not 

only in the number of participants but also historically and technically. The following are some of 

the well-known Internet conferences that have been held with more than 1,000 participants every 

year in 2000s: DevOn, NDC, DEVIEW, and Seoul Digital Forum in addition to KRNET.  

 (1) KRNET (http://www.krnet.or.kr ) 

KRNET started in 1993, and the number of participants exceeds 1,000 almost every year. The name, 

KRNET stands for óKorea Internet Conference.ô KRNET has introduced emerging Internet 

technologies and leading Internet services in South Korea. At KRNET, Internet users, policy 

makers, technologists, and operators gather together to present and discuss issues on Internet 

development and relevant local and global trends. 

The first KRNET was held on 7-9 July 1993 at the Research Center of Korea Telecom (KT) in 

Seoul.  The capacity of the venue was only 300 seats, but the number of registrants was more than 

700, and another conference hall was arranged near KT to accommodate the overflow. The year 

1993 was very important because people began to take strong interest in the Internet. Mosaic, the 

first Internet browser that interacted with the World Wide Web, was created one year earlier. Global 

Internet conferences such as INET were held for the first time around the same period. In South 

Korea, many were interested in the Internet, including universities, Internet service providers 

(ISPs), researchers, and other Internet users. It was decided to hold KRNET in 1993, and the first 

KRNET was quite successful. It was co-sponsored by Korea Education Network (KREN), Korea 

Research Environment Open Network (KREONET) and HANA Network. It was co-hosted by 

Korea Networking Council (KNC) and Korea Telecom (KT). At the first KRNET in 1993, an 

exhibition was also held to demonstrate an Internet Café, Internet servers, measurement devices, 

cables and connectors, routers, PCs and LANs. The program of the 1993 KRNET included the 

following topics: Tutorial for Internet users, Tutorial for network operators and managers, global 

and Korean Internet, Global Internet Resources and Services, and Session on Experiences of 

Internet Users (Company, University).  

The numbers of participants of the KRNETs held between 1994 and 2012 ranged between 1,000 

and 1,500. There were thirty-nine presentations including tutorials at the 1994 KRNET. There were 

seventy-five presentations at the 2012 KRNET. KRNET has been held in the Gangnam area of 

Seoul from the second KRNET in 1994 onward. 

KRNET provided an Internet Caf® to the participants of KRNET from the first year onwards. 

Korea Telecom, one of the largest ISPs in South Korea has provided high-speed Internet and WiFi 

services to KRNET. From the 1993 KRNET through to the 1999 KRNET, exhibitions were also 

held at the COEX exhibition center. The KRNET exhibitions were similar to the Interop exhibition. 

The major ISPs, device manufacturers, government agencies, and universities participated in the 

exhibitions, too. The exhibitions were co-organized by Digital Chosun. KRNET has been co-

organized by Open Standard and Internet Association (OSIA) and government agencies. Kilnam 

http://www.krnet.or.kr/


 

 

 

Chon of KAIST was the chair of the Organizing Committee for seven years from the first KRNET 

in 1993 through 1999 KRNET. 

Many keynote speakers have been invited to KRNET over the years. For example, Vint Cerf, 

Radia Perlman, and Charles Perkins were invited to deliver keynote speeches or tutorials at the 

1996 KRNET.  

In the 1996 KRNET, a couple of sessions were multicasted live to the Internet by Mbone-KR. 

KRNET also created the KRNET Award in 2006 to honor those who made a valuable contribution 

to the Korean Internet. Every year, an Internet Promotion Award and an Internet Technology Award 

are presented.  To promote the participation of major cities in South Korea, the 2004 KRNET was 

held in Kwangju in addition to Seoul. The 2005 KRNET was held in Busan as well as in Seoul. 

Every year a particular theme was selected to highlight recent issues and topics to the 

participants. At the KRNET 2012 the theme was ŗCelebrating 30 years of the Internet in South 

Korea and 20 years of KRNETŘ. To mark this special event, the following special events were 

organized: 

1) Special Plenary Session: Vint Cerf sent a congratulatory video that was shown in the 

session. Kilnam Chon of KAIST delivered a keynote speech entitled, ñThe Ecological 

Internet and the Future Internet Researchò and Fred Baker, the former IETF Chair, 

delivered a keynote speech entitled, ñThe Internet: Where we have been, where weôre 

goingò. Sunyoung Han of Konkuk University made a presentation in the 20 years of 

KRNET. 

2) A special session was held to commemorate the 30-year history of the South Korean 

Internet. 

3) A book was published, entitled, ŗKRNET ŕ the Past 20 Years.Ř  

4) A picture exhibition was set up in the conference lobby that documented the 30-year history 

of the Internet in South Korea.  

5) A banquet to celebrate the 20
th
 anniversary of KRNET and the 30

th
 anniversary of the South 

Korean Internet was held. 

 (2) Industry Conferences 

 DevOn (http://devon.daum.net)   

The Web Applications Conference, http://webappscon.com, was founded in the mid-2000s, 

hosted jointly by several Internet companies. In the early 2010s, Daum, one of the largest web 

service providers in South Korea, started to host the conference alone, and changed the conference 

name to DevOn. More than 1,000 programmers and managers participate in this annual conference. 

DevOn is a one-day conference intended to bring developers together to share and learn. The 

conference consists of keynote speeches, IT discussions, technical sessions, community sessions, 

community booths, an Open API session, and exhibitions. Web developers, other IT community 

members, and students majoring in IT participate in the conference. 

http://devon.daum.net/


 

 

 

 NDC (http://ndc.nexon.com/) 

The Nexon Developers Conference (NDC) is hosted by Nexon, one of the largest entertainment 

companies in the world.  Game developers, as well as individuals from the academic sector, have 

participated in NDC. NDC is the three-day conference where presentation topics include game 

design, programming, visual & sound arts, production, marketing, and management. 

 DEVIEW (http:// www.deview.kr/) 

DEVIEW is a developers conference hosted by Naver, the operator of one of the largest web 

service providers in South Korea. The past DEVIEW conferences focused on the following topics: 

World Wide Web, mobile applications, Java script, front-end apps, HTML5, CSS, Android, GPU 

computing, UX, big data, and databases. 

 Seoul Digital Forum (http://www.SeoulDigitalForum.com) 

The Seoul Digital Forum (SDF) is a very large annual international conference hosted since 

2003 by the Seoul Broadcasting System (SBS), one of the three major television stations in South 

Korea. The Seoul Digital Forum attracts many managers and policy makers in South Korea with 

many speakers invited from overseas as well as South Korea. 

There are a few other similar conferences organized by newspaper publishers as well, and 

international event companies also organize similar conferences. 
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 CHAPTER 6 Network Operatorsŝ Groups 11.22/11.30/3.5/5.21/8.5 

In the early 1990s, the Asia Pacific Coordination Committee for Intercontinental Research 

Networking (APCCIRN), later renamed the Asia Pacific Networking Group (APNG) in 1994, held 

two meetings per year, each meeting with the main APNG Meeting and various workshops for 2-4 

days [Chon 2013b].   

David (Randy) Conrad, the founding APNIC Executive Director, was looking to organize a 

meeting for network engineers in the Asia Pacific in the mid-1990s, similar to the North American 

Network Operators Group (NANOG), and the European OperatorŚs Forum (EOF) of RIPE as well 

as the Internet Society Developing Country Workshops [NANOG 2013; RIPE 2012]. NANOG and 

EOF were founded in 1994; NANOG meets three times a year and RIPE meets twice a year.  The 

Internet Society Developing Country Workshops were held annually during INET hosted by the 

Internet Society. He along with his colleagues started the Asia Pacific Regional Internet Conference 

on Operational Technologies (APRICOT) in 1996 as an annual conference.  It was a very 

successful conference from the beginning.   

Some of the APRICOT participants decided to organize the Asia Pacific Operators Forum 

(APOPS) as an annual workshop for network operators during APRICOT from 2000.   

Many subregions and countries in Asia decided to hold similar ŗNetwork Operators GroupŘ 

meetings.  Gaurab Raj Upadhaya, a young network engineer in Nepal, organized the South Asia 

Network Operators Group Conference (SANOG) from 2003.  Other regions followed including 

the Pacific Network Operators Group Conference (PacNOG) from 2005, and the Middle East 

Network Operators Group Meetings (MENOG) from 2007.   

Many countries also decided to hold domestic Network Operators Group meetings from the 

1990s and the 2000s. Please refer Section 6.2 Network OperatorsŚ Group for detail descriptions. 

Globally, we have the following regional network operators groups; 

 Africa  AfNOG 

 Europe  RIPE 

 Latin America LANOG 

 North America NANOG 

 Asia   APRICOT   

 6.1 Asia Pacific Regional Internet Conference on Operational Technologies 

(APRICOT)  

David Conrad 

In the early 1990s, Internet operations expertise was a woefully rare commodity, particularly 

outside of islands of networking knowledge spun out from universities and research institutes. The 

Asia and Pacific Rim region was not immune to this scarcity. The birth and growth of Asia Pacific 

Regional Internet Conference on Operational Technologies (APRICOT) was a bottom-up effort 



 

 

 

aimed at creating an environment in which network operators within the Asia and Pacific Rim 

regions could exchange information, skills, techniques, and knowledge with their peers both within 

the region and elsewhere that aimed to remedy the scarcity of Internet knowledge in the regions. 

 (1) Developments outside of the Asia Pacific region 

Within the US, the North American Network Operations Group (NANOG) was formed in 1994 as a 

replacement for the US National Science Foundation-sponsored ŗRegional TechsŘ workshops. 

These workshops brought together operators of the various NSFNET regional networks to discuss 

how to run their networks, trade horror stories and figure out how to best serve their respective 

communities.  NANOG, then hosted by MERIT, a non-profit operator of a research network in 

Michigan, USA that had been funded by NSF to manage the NSFNET, was (and still is) an 

extremely effective venue in which the community of network engineers, technicians, and 

equipment vendors could meet in an informal (one might even say intensely geeky) environment to 

learn from each other.  

NANOG, however, was explicitly focused on network operations in North America.  While 

attendees from other regions routinely participated in and contributed to NANOG meetings, the 

travel costs, language and culture barriers, and differing levels of experiences and expectations 

hampered information exchange and technical knowledge transfer outside of the NANOG North 

American community. In 1994, the R®seaux IP Europ®ens (RIPE) community in Europe had 

created their own equivalent to NANOG known as the European OperatorŚs Forum (EOF).  EOF 

was facilitated by the Regional Registry for the European region, RIPE-NCC and was held in 

conjunction with RIPE meetings. In short order, a sort of cross-pollination occurred where some 

contributors to NANOG participated in EOF meetings, and EOF contributors participated in 

NANOG meetings. However, network operators in the Asia and Pacific Rim were still required to 

travel to far off lands in order to participate in these informal gatherings of network operators. 

 (2) Internet Society Workshops for Developing Countries 

At the same time NANOG and EOF were beginning to take off, the Internet Society was offering a 

series of week-long Developing Country Workshops prior to INET, the annual ISOC conference. 

The Workshops were later renamed the ŗNetwork Technology Workshop for Countries in The Early 

Stages of InternetworkingŘ.  Please refer to Section 3.2 Developing Country Workshops in this 

book for detail. These workshops focused on introducing and explaining Internet technologies to 

individuals with the expectation that those individuals would pass on their learning when the 

meeting participants returned to their home countries. However, the initial set of those meetings 

were held in the US and Europe with the first Workshop for Developing Countries not being held in 

the Asia Pacific until 1995. While the Internet Society did subsidize attendee travel, competition for 

space in the workshops was tight, and meeting size was quite limited and visa issues often left 

potential attendees unable to attend. 

The Workshops were organized into multiple parallel tracks, with both technical and policy 

content. The technical tracks of the workshops aimed at skills transfer, enabling participants to 



 

 

 

operate the Internet-based networks within their countries, while the policy track was targeted more 

towards regulators and policy makers with the goal of helping attendees understand the policy and 

regulatory implications of the Internet within their countries. 

 (3) APRICOT seeds 

In April 1995, during the Internet Society Network and Distributed System Security Symposium 

being held in San Diego, California USA, David Conrad, an instructor in the policy track of the 

Workshop for Developing Countries and the first Director General of APNIC and Barry Greene, the 

head of Internet network engineering for Singapore Telecom, and other members of the Asia Pacific 

networking community conceived of a meeting that would be a mashup of the informal peer-to-peer 

information transfer of NANOG/EOF-style meetings and the more instruction-oriented Internet 

Society Developing Countries Workshops.  After some preliminary discussions with APNICôs 

Executive Committee and consensus building with the Asia and Pacific Rim Internet community, an 

announcement was made at the Internet Society INETô95 Conference in Honolulu, USA that an 

Asia-Pacific network operator-oriented meeting would be held with APNIC providing a financial 

backstop, Singapore Telecom and the Singapore Computer Society providing sponsorship, and 

members of the community volunteering to provide organizational and operational support.   

David Conrad came up with the name ñAPRICOTò, being a somewhat strained acronym for the 

ñAsia and Pacific Rim Internet Conference on Operational Technologiesò that kept with a fruit 

theme initiated by another APNIC-hosted effort, the ñAsia Pacific Policy and Legal forumò, or 

APPLe created and administered by Barryôs wife, Laina Raveendran Greene.  The initial model for 

APRICOT was to have a set of both technical and policy workshops along the lines of the 

Workshop for Developing Countries as well as an informal conference similar to a NANOG or EOF 

meeting. In order to keep costs to a minimum for attendees, the decision was made to solicit 

sponsors, of which Singapore Telecomôs SingNet Division, the National University of Singapore's 

Internet R&D Unit, the Commercial Internet Exchange, the Internet Association of Japan, and the 

Singapore National Computer Board, were the initial contributors.  Harish Pillay, a member of the 

Internet community in Singapore involved with the Singapore Computer Society, and Tan Tin Wee 

of the National University of Singapore, arranged for the first APRICOT venue, the Regional 

Language Center in Singapore (RELC). Bob Coggeshall, of Hong Kong Supernet, acted as the 

conference webmaster, providing APRICOTŚs presence on the Internet at the APRICOT.net, and 

wrote the software used for attendee registration. 

With these seeds, APRICOT began to take shape and dates were chosenŕ17-22 January 1996 ŕ 

with an attendee registration fee of US$175 and space for ten vendor booths.  A call for 

participation was sent out and was included in September 1995 ŗInternet Monthly Report.Ř 

 (4) Taking root 

The first APRICOT meeting attracted over 200 attendees from countries all over the region and 

featured five technical workshops, a policy forum, and a three-day conference featuring talks on 

Internet routing, the domain name system, and how to build an Internet exchange. Catering was 

paid for by Digital Equipment Corporation and a social event was hosted at the Singapore Zoo that 



 

 

 

included a ŗNight SafariŘ. The meeting was such a success that one of the most frequently raised 

questions was when and where the next APRICOT meeting was going to be held.  At the 

conclusion of the first APRICOT, Pindar Wong and Bob Coggeshall of Hong Kong Supernet 

offered to facilitate APRICOT 2 in Hong Kong in early 1997 and a pattern of yearly meetings was 

set. 

The full list of people who helped to plant the seeds of APRICOT and ensured its ability to take 

root in the Asia Pacific region is long and unfortunately lost in the mists of time and fading 

memory. However, it is safe to say that APRICOTôs success is a function of and testament to the 

ability of the Asia Pacific Internet community to work together for the sake of improving the region 

and the Internet as a whole. 

 6.2 Network Operatorsŝ Groups (NOGs) 

The Asia Pacific Internet Conference on Operational Technologies (APRICOT) was founded in 

1996 in order to have a similar forum to the North American Network Operatorsô Group (NANOG) 

in USA and the European Operatorôs Forum (EOF) which were founded in 1994 as well as the 

Internet Society Developing Country Workshops, available for those in Asia [NANOG 2013; RIPE 

2012].  APRICOT was very successful, and it became a big and popular annual conference.   

In order to address specific issues for network operators, an annual workshop called Asia 

Pacific Operators Forum (APOPS) was created in 2000.  APOPS has been held during the 

APRICOT Conference every year since 2000. 

APRICOT and NANOG have had a very positive impact on many parts of the Asian Internet 

community.  Many subregions and countries in Asia began to organize similar get-togethers in 

their subregions and countries. 

Gaurab Raj Upadhaya, a young Internet engineer in Nepal, decided to organize an event similar 

to APRICOT for South Asia. As a result, the first South Asia Network Operators Group (SANOG) 

Meeting was held on 23-28 January 2003 in Kathmandu, Nepal during the CAN IT Conference by 

inviting Internet engineers from various countries in South Asia [SANOG 2013].  It was a very 

successful meeting, and the SANOG Committee which he headed decided to hold SANOG 

Meetings twice a year with the second meeting in Colombo, Sri Lanka on 20-27 July 2003. In the 

second SANOG Meeting, there were 200-300 participants from almost all countries in South Asia 

including Bangladesh, Bhutan, India, Nepal, Pakistan, and Sri Lanka.  A typical program now 

includes tutorials, workshops, and the main conference.  Speakers come from all over the world in 

addition to South Asia.  APRICOT and many other Internet organizations in the world support 

SANOG as well as other subregional and national NOGs in Asia. 

   Table 6-1.  SANOG Meeting List 

SANOG 1:   2003.1.23-28  Kathmandu, Nepal 

SANOG 2:   2003.7.20-27  Colombo, Sri Lanka  

SANOG 3:   2004.1.15-22  Bangalore, India 

SANOG 4:   2004.7.23-30  Kathmandu, Nepal  



 

 

 

SANOG 5:   2005.2.06-13  Dhaka, Bangladesh 

SANOG 6:   2005.7.16-24  Thimphu, Bhutan  

SANOG 7:   2006.1.16-24  Mumbai, India 

SANOG 8:   2006.7.27-8.04  Karachi, Pakistan 

SANOG 9:   2007.1.14-24  Colombo, Sri Lanka  

SANOG 10:  2008.8.29-9.07  New Delhi, India  

SANOG 11:  2008.1.10-18  Dhaka, Bangladesh  

SANOG 12:  2008.8.6-14    Kathmandu, Nepal  

SANOG 13:  2009.1.15-22  Lahore, Pakistan 

SANOG 14:  2009.7.15-23  Chennai, India 

SANOG 15:  2010.1.27-2.03  Dhaka, Bangladesh 

SANOG 16:  2010.7.15-23  Paro, Bhutan 

SANOG 17:  2011.1.11-18  Colombo, Sri Lanka 

SANOG 18:  2011.9.08-16  Pokhara, Nepal 

SANOG 19:  2012.2.21-3.02  New Delhi, India (APRICOT 2012) 

SANOG 20:  2012.7.10-16  Karachi, Pakistan 

SANOG 21:  2013.1.27-2.04  CoxŚs Bazar, Bangladesh 

SANOG 22:  2013.8.05-13  Mumbai, India  

SANOG 23:  2014.1.13-21  Thimphu, Bhutan  

 

Following the successful subregional NOG launching in South Asia, other subregions also 

started to organize their own subregional NOGs with support from SANOG and APRICOT as well 

as other Internet organizations in Asia and the world. The next subregion to form its own 

subregional forum was the Pacific Islands with PacNOG, which was launched in 2005. Due to the 

geographic dispersion in the Pacific with small population in each country, PacNOG meetings tend 

to be organized with other Internet events. PacNOG is held once a year, typically in June.  

PacNOG had very strong support from the neighboring countries, particularly Australia and New 

Zealand. 

 

    Table 6-2.  PacNOG Meeting List 

Pre-APNIC: August 2004  Nadi 

PacNOG 1: June 2005  Nadi 

PacNOG 2: June 2006  Apia 

PacNOG 3: June 2007  Raroto 

PacNOG 4: June 2008  Port Vilanga 

PacNOG 5: June 2009  Papeete 

PacNOG 6: November 2009  Nadi 

PacNOG 7: June 2010  PagoPago 

PacNOG 8: November 2010  Pohnpei 

PacNOG 9: June 2011  Suva 

http://pacnog.org/pacnog1
http://pacnog.org/pacnog3
http://pacnog.org/pacnog4
http://pacnog.org/pacnog5
http://pacnog.org/pacnog6
http://pacnog.org/pacnog7
http://pacnog.org/pacnog8
http://pacnog.org/pacnog9


 

 

 

PacNOG 10: November 2011  Noum®a 

PacNOG 11: July 2012  Nadi 

PacNOG 12: December 2012  Port Moresby 

PacNOG 13: July 2013  MukuŚalofa 

 

West Asia (the Middle East) followed SANOG and PacNOG in the formation of its own 

subregional NOG called Middle East Network Operators Group (MENOG) the following year in 

2007 with additional support from European Internet organizations including RIPE NCC, which 

handles IP addresses in West Asia rather than APNIC.  In the case of ccTLD, West Asia belongs to 

APTLD rather than its European counterpart, CENTR. 

 Table 6-3.  MENOG Meeting List 

 MENOG 1: 2007.4.03-05  Manama, Bahrain 

 MENOG 2: 2007.11.19-21  Doha, Qatar 

 MENOG 3: 2008.4.15-17  Salmiya, Kuwait 

 MENOG 4: 2009.4.05-09   Manama, Bahrain 

 MENOG 5: 2009.10.25-29  Beirut, Lebanon 

 MENOG 6: 2010.4.10-14  Riyadh, Saudi Arabia 

 MENOG 7: 2010.10.21-29  Istanbul, Turkey 

 MENOG 8: 2011.5.14-18  Al -Khobar, Saudi Arabia 

 MENOG 9: 2011.9.25-10.04  Muscat, Oman 

 MENOG 10: 2012.4.22-5.01  Dubai Marina, UAE 

 MENOG 11: 2012.9.30-10.09  Amman, Jordan 

 MENOG 12: 2013.3.05-14  Dubai, UAE 

 MENOG 13: 2013.9.15-24  Kuwait 

 MENOG 14: 2014.3.23-4.01  Dubai 

 

Many countries and regions in Asia as well decided to have their own local NOGs to 

complement the subregional NOGs, and APRICOT and other continental NOGs.  These local 

NOGs include the following; 

 Australia       AusNOG 

 Bangladesh       bdNOG 

   Bhutan              BTNOG 

   Hong Kong          HKNOG 

 India   INNOG 

   Indonesia            IDNOG 

 Japan   JANOG 

 Malaysia  MYNOG 

http://pacnog.org/pacnog10
http://pacnog.org/pacnog11


 

 

 

 New Zealand  NZNOG 

 Philippines  PHNOG 

 Singapore  SGNOG 

 Taiwan   TWNOG 
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CHAPTER 7  Research and Education Networks  
12.16/2015.1.29/2.5/2.9/8.6 

The Internet started as a research and education network initially in the twentieth century. Its 

first stable regional organization in Asia, the Asia Pacific Coordination Committee for 

Intercontinental Research Networking (APCCIRN), later renamed the Asia Pacific Networking 

Group (APNG), was founded in 1993 as the coordination body for research and education networks 

in Asia.  Many Internet organizations in Asia and the world tended to address research and 

education networks in the twentieth century since the Internet started as a research and education 

network.  Thus, there were more Internet organizations working in the research and education area 

than other areas in the last century. 

The Widely Integrated Distributed Environment (WIDE) Project was founded in Japan as a 

research project on computer networking in 1988 [WIDE 1999].  It expanded its activities beyond 

the domestic research activity in Japan, and founded Asia Internet Interconnection Initiatives (AI3), 

the satellite-based Internet for Asia in 1995, and the School of Internet Asia (SOI Asia) in 2001 to 

work on the remote education in Asia [AI3 2013; SOI 2013]. 

The idea of a consortium dedicated to the concerns of the Asia Pacific network research 

community was mulled over in the mid- to late-1990s, and the Asia Pacific Advanced Network 

Consortium (APAN) was founded in 1997 [APAN 2014].  The reason for the term ñAdvancedò 

employed in the organizationôs name was that all the research and education communities already 

had access to the commercial Internetïin other words, the ñcommodity Internetòïby the mid-1990s.  

Thus, an óadvancedô network was a natural choice for the research and education networks which 

tend to be testbeds for advanced network technologies as well as networks for advanced 

applications. 

APAN started to share the trans-Pacific link between Asia and North America, called TransPac, 

which was jointly funded by APAN-Japan in Asia and the National Science Foundation (NSF) in the 

USA.  TransPac started its operations just as APAN was being formed in 1996-1997. 

South Korea and France worked on developing a trans-Eurasian link as a follow-on to the trans-

Pacific link. That link between South Korea and France was called Trans-Eurasia Information 

Network (TEIN), which was put into operation in 2000 [Seo 2002].  When the Asia-Europe 

Meeting (ASEM) was established in 1996, TEIN became one of the ASEMôs projects.  Later, 

TEIN started to develop intra-Asia links in addition to its Asia-Europe links. 

Russia and the USA started to work on their mutual links in the 1990s including NaukaNet, and 

it was decided to expand NaukaNet globally, by first including China, in a project called Global 

Ring Network for Advanced Applications Development (GLORIAD) [GLORIAD 2012].  Later, 

South Korea, Canada, Netherland, and Scandinavian countries joined in the effort. GLORIAD had 

the first direct Asia-Africa link through India, West Asia, and Egypt in 2009. 

NATO established the SILK Programme to develop research and education networks in Central 

Asia in the 2000s, and these national research and education networks were connected via satellite 

links initially.  Later, optical fiber links were added as they became available. Central Asian 

Research and Education Network (CAREN) was formed in 2009 to succeed SILK Programme. 

APBioNet may be one of the first research and education network associations in Asia to focus 



 

 

 

on a specific application ï in this case, bioinformatics ï and it was established in 1998.  Later, 

more research and education network associations were formed including the School on Internet 

Asia (SOI Asia) in 2001 which specializes in remote education. 

7.1 Widely Integrated Distributed Environment Project (WIDE Project) 

Founded in 1988 and active for a quarter of a century and counting, the Widely Integrated 

Distributed Environment (WIDE) Project was fundamental in bringing the Internet to Japan and has 

contributed to every area of the Internet ecosystem [WIDE 1999; WIDE 2009].  From Japan's first 

inter-university UUCP network in WIDE's prehistory, through today's high-bandwidth backbone, 

WIDE, and its members have contributed to the operational deployment of the Internet throughout 

Japan.  Committed to supporting and developing the Internet worldwide, WIDE operated the first 

DNS root server outside of North America and Europe and has been instrumental in connecting 

other Asian countries to the Internet.  WIDE created one of the earliest two-way Internet-based 

distance education projects, operated in part over a broadcast satellite-based Internet connection that 

reached many countries in East and Southeast Asia using a protocol stack developed by WIDE.  

WIDE members, through the KAME and USAGI projects, created the reference implementations of 

IPv6 for BSD and Linux upon which many of the today's production implementations are based.  

WIDE contributed to IETF, the Internet Society, and research-oriented organizations such as 

SIGCOMM and the IEEE Communications Society. In addition, WIDE has hosted or sponsored one 

of the annual SIGCOMM Conferences and two IETF meetings to date, as well as many smaller 

meetings. 

(1) Pre-history 

Prior to the formal founding of the WIDE Project in 1989, Jun Murai and a like-minded group 

of engineers built and operated the first inter-university UUCP network in Japan.  In September 

1984, a connection between Keio University and Tokyo Institute of Technology was initiated at 300 

bps.  By the end of the year, the University of Tokyo had joined the network, and the connections 

had been upgraded to 1200 bps.  This network was known as the Japan University Network 

(JUNET) and operated until October 1991.  At its peak, more than 600 organizations were 

connected to JUNET. 

Although email was initially developed to support only the English language (which would 

allow Japanese to be rendered in romaji, which is Japanese transliterated in the Roman alphabet), 

Japanese character sets have had native support since 1986.  In that year, JUNET also gained 

international connectivity for the first time, connecting to the US-based Computer Science Network 

(CSNET). 

(2) Connecting the world: growing operationally 

In 1988, the WIDE Project was formally founded.  Some communications links were upgraded 

to 64 Kbps.  In May, the first WIDE Camp was held and, to this date, multi-day WIDE Camps 

continue to be held semi-annually.  In January 1989, WIDE began operating a 64 Kbps leased line 

to the US via the University of Hawaii, and with the cooperation of NACSIS, WIDE connected to 



 

 

 

NSFNET at 9600 bps.  WIDE built its first two Network Operation Centers (NOCs) in Japan; 

Iwanami Shoten in Tokyo and Advanced Software Technology & Mechatronics Research Institute 

(ASTEM) in Kyoto. 

The years 1990 through 1994 saw continued operational advances, with the installation of more 

NOCs and higher connection speeds.  December of 1994 marked two major events: NOC-SFO in 

San Francisco was created, with an international link speed of 1.5 Mbps, and NSPIXP-1, the first 

Internet Exchange Point in Japan, was established in Tokyo by Osamu Nakamura.  NSPIPX-2 

(Tokyo) and NSPIXP-3 (Osaka) followed in June 1996 and October 1997, respectively. 

Internet Initiative Japan (IIJ), one of Japan's first ISPs, was founded in December 1992, in part 

by members from WIDE and ASCII, and was immediately connected to WIDE's network.  

Hiroyuki Fukase was its first managing director from December 1992 to April 1994, after which he 

became chairman.  Kimiko Ishikawa, Shin Yoshimura, and David (Randy) Conrad were early 

employees of IIJ.  IIJ launched UUCP services in July 1993 and later in November of the same 

year, Internet connectivity services with IPv4 (Japanôs first).  Dial-up IP (also Japanôs first) went 

live in May 1994. 

In October 1995, the Asian Internet Interconnection Initiatives Project (AI3) was founded, with 

the first four partners being WIDE, the Institute of Technology Bandung (ITB) in Bandung 

(Indonesia), the Asian Institute of Technology (AIT) in Bangkok, and the Hong Kong University of 

Science and Technology (HKUST).  Primary connectivity was provided by a Ku-Band satellite 

link that became operational in October 1996.  The protocol stack for unidirectional links (UDL) 

was developed and is the origin of IP over broadcast media, becoming an IETF Standard, RFC 3077 

in 2001. 

In June 1996, WIDE inaugurated the first IPv6 link in Japan, linking Tokyo and Nara. In August 

1997, WIDEôs lasting operational contribution to the worldwide Internet was launchedïthe M Root 

Server, one of the thirteen root servers for the Domain Name System, became operational under the 

care of Akira Kato.  M-root was the first root server along the western edge of the Pacific Ocean 

and one of only three located outside the United States.  Operation continues until today, though 

technological advances including anycast have broadened its operational base and scalability for the 

worldwide root far beyond the initial thirteen standalone machines; M-root itself now includes 

instances in Seoul, Paris, and San Francisco. 

(3) Advancing the technology: research & development 

In 1993, Jun Murai, Mark Crispin, and Erik van der Poel published RFC 1468, specifying a 

Japanese character encoding for email messages.  This was the first of many RFCs from WIDE 

Project members. 

WIDE members participated in the development of IPv6 from the beginning, with several 

members attending the first IPv6 testing event at the University of New Hampshire's 

InterOperability Lab in February 1996.  In fact, elements of three separate IPv6 software stack 

implementations were developed by WIDE members, led by Minami (Keio), Shima (Nara), and 

Watanabe (Hitachi). As well, a user-level IPv6 emulator was created by Onoe (Sony).  These 

development efforts led to the establishment of the KAME Project in April 1998, which released 

IPv6 software for BSD.  This code, much of it written by Junichiro Hagino (Itojun), has found its 



 

 

 

way into many products. 

WIDE has included a core group of engineers working on the development of IP-based mobile 

networking since its inception.  Fumio Teraoka conceived the Virtual Internet Protocol (VIP) and 

published papers in SIGCOMM (1991) and Communications of the ACM (1994) on the concept.  

Throughout the period since, WIDE members have proposed or collaborated on many such mobile 

networking projects, ultimately leading to standardization of Network Mobility (NEMO) Basic 

Support Protocol in RFC3963 in 2005. 

Keisuke Uehara, Yasuhito Watanabe, Hideki Sunahara, Osamu Nakamura and Jun Murai 

created the InternetCAR (iCAR) project in July 1997.  Support and members for the InternetCAR 

project came from industry, including Isuzu, Honda, NTT Mobile Communications, NTT Wireless 

Lab, and NTT Central Personal Communications Network.  Its initial goal was to connect 

automobiles to the Internet using mobile technology to create a sensor network capable of reporting 

things such as current rain and traffic conditions.  Access to websites engineered for a low-

bandwidth environment was also provided. 

WIDE recognized the importance of measuring the behavior of the network almost from the 

beginning.  WIDE's NETSTAT working group was created in 1990, which was then succeeded by 

Measurement and Analysis on the WIDE Internet (MAWI) in 1996.  Statistics collected via 

NNStat, and other tools became a regular part of the annual WIDE reports beginning in 1992.  The 

addition of SNMP/MRTG in 1995 provided a good source of data as well.  Measurement is an area 

where WIDE collaborated internationally from early on.  kc claffy, who went on to found the 

Cooperative Association for Internet Data Analysis (CAIDA) at the University of California, San 

Diego (UCSD), visited Japan 1991 and participated in measuring WIDE's network. 

(4) Leading the domestic community, joining the international community 

In 1992, WIDE hosted INETŚ92 in Kobe, the first major global Internet-related conference held 

in Japan.  WIDE hosted and provided technical support for Networld+InteropŚ94 Tokyo. WIDE 

members continue to contribute to Networld+Interop operations through today.  WIDE went on to 

host IETF 54 (2002, Yokohama), the first IETF held in East Asia, and SIGCOMM 2007 in Kyoto, 

the first SIGCOMM conference in Asia. 

(5) Using the Internet 

WIDE was a leader not only in the creation and deployment of Internet technology but also in 

the effective use of the Internet in building a better society.  WIDE supported important events 

such as the Nagano Winter Olympics, and also pioneered the use of the Internet for distance 

education. 

The SOI Asia, or School on Internet Asia, project began in 2001 [SOI 2013].  In its first six 

months, more than 500 students registered and participated in classes via the Internet.  The initial 

video streaming was done using a RealVideo server, with two types of streams, 21 Kbps and 52 

Kbps for the video, both using an additional 15 Kbps for the audio.  Notes were also collected 

from the lecturer and stored in a web server, along with timing information from the video stream.  

The supporting website also included a means for providing feedback to the lecturer and a system 



 

 

 

for supporting the submission of homework assignments. 

7.2 Asia Pacific Advanced Network Consortium (APAN)    

The Asia-Pacific Economic Cooperation (APEC) Symposium for Realizing Information Society 

in the Field of R&D Activities was held in Tsukuba, Japan in 27-28 March 1996 [APEC 1996].  

Two professors gave keynote speeches on gigabit networking without being acquainted with one 

another in advance,  

¶ ŗTowards an Asia-Pacific Gigabit TestbedŘ by Michael McRobbie of Australian National 

University, and 

¶ ŗAsia Pacific Information Highway ŕ Why not Gigabits?Ř by Kilnam Chon of Korea Advanced 

Institute of Science and Technology. 

Later in the evening of 1996.3.28, the two keynote speakers, as well as other speakers from 

Asia and North America, got together to discuss gigabit networking for the research and education 

community in the Asia Pacific.  All participants of the ad hoc evening meeting agreed to work 

together to realize the goal of gigabit networking in the Asia Pacific.  At the time, we planned two 

further meetings in the same year, one in May in Tokyo to prepare for the initial plan, and one in 

June during the APEC/APII Testbed Forum in Seoul. We had keynote speakers from North America 

who also joined in the ad hoc meeting, and we agreed that close collaboration between Asia and 

North America was important.  Here is a list of the participants at the ad hoc meeting in the 

evening 1996.3.28 [Chon 1996]: 

Australia: Michael McRobbie 

Canada:  Douglas Hughes 

Japan:  Shigeki Goto, Shuichi Tashiro, N. Teraoka 

South Korea: Kilnam Chon 

Singapore: Weiguo Wang 

Thailand: Thaweesak Koanantakool 

USA:  Steve Goldstein 

 

1996 was the year when three continents ŕ Asia, Europe, and North America ï started working 

on gigabit networking for their own research and education communities. Europe began the TEN-34 

project in 1996, which was upgraded to TEN-155 in 1998.  Gigabit European Advanced Network 

Technology (GEANT) replaced TEN-155 in 2000.  In the USA, very high-performance Backbone 

Network Service (vBNS) project was developed in 1995. A series of NSF workshops were held to 

address the next generation Internet in 1995-1996. These efforts resulted in the establishment of the 

Internet2 Project in 1996. 

We in Asia held a series of preparatory meetings in the coming months at intervals of about 

every two months until we held the inaugural meeting of Asia Pacific Advanced Network 

Consortium (APAN) in Tokyo in June 1997. The preparation meetings are as follows: 



 

 

 

1996.3.28     First ad hoc Meeting, Tsukuba (during APEC Symposium) 

1996.5.23-24  Preliminary Meeting, Tokyo (for initial planning) 

1996.6.21-22  APAN General Meeting, Seoul (after APEC/APII Testbed Forum)  

1996.7.26-27  APAN General Meeting, Tokyo 

1996.8.23-24  APAN WG Meetings, Seoul 

1996.11.8-9   APAN Workshop, and General and WG Meetings, Tokyo 

1997.1.23     APAN Workshop on Healthcare, Seoul 

1997.3.12     Technology WG Meeting, Tokyo 

1997.3.13-21  North America Network Visit 

 

The official APAN Meetings starting from the inaugural meeting in 1997.6.2-4 are as follows: 

1997.6.2-4  First APAN Meeting with WG Meetings, Tokyo 

1997.6.2  APAN Technology WG Meeting 

1997.6.3 APAN Committee Meeting & APAN Country/Region Report Meeting 

1997.6.4 Joint Meeting with Europe and the USA 

1997.7.19-20  NSF Proposal Drafting Meeting on TransPac Project, San Francisco 

1997.8.14-19  Europe Network Visit (with Technical WG Meeting) 

1997.10.20-21 Second APAN Meeting with APAN-SingaREN Symposium, Singapore 

1998.3.2-5 Third APAN Meeting with IWSŚ98, Tsukuba 

1998.7.1-3 Fourth APAN Meeting with KRNET, Seoul 

1999.2.19-21 Fifth APAN Meeting with IWSŚ99, Osaka 

1999.9.21-24 Sixth APAN Meeting, Canberra 

2000.2.15-18 Seventh APAN Meeting with IWSŚ2000, Tsukuba 

2000.8.22-25 Eighth APAN Meeting with APAN Conference, Beijing 

2001.2.1-2 Ninth APAN Meeting, Honolulu 

2001.8.20-22 Tenth APAN Meeting, Penang 

2002.1.22-25 Eleventh APAN Meeting, Phuket 

2002.8.26-28 Twelfth APAN Meeting, Shanghai 

2003.1.20-25 Thirteenth APAN Meeting, Fukuoka 

2003.8.24-29 Fourteenth APAN Meeting, Busan 

2004.1.25-30 Fifteenth APAN Meeting, Honolulu 

2004.7.2-7 Sixteenth APAN Meeting, Cairns 

See www.APAN.net for further information on later APAN meetings. 

 

The initial proposal for the Asia-Pacific Advanced Network Consortium was drafted on 

1996.4.3 with the objective of establishing high-speed internetworking and testbed 

interconnections.  The high-speed backbone for Asia and the high-speed bridge between Asia and 

North America (and Europe) were considered.  A mailing list for discussion, 

apnet@cosmos.kaist.ac.kr was created. 

The second preparatory meeting was held in Tokyo in 1996.5.23-24 with twenty participants 



 

 

 

from Australia, Japan, and South Korea.  The Tokyo meeting agreed on the drafting the APAN 

proposal, and to consider an intercontinental link to the USA under the auspices of the NSF 

International Connections Management (ICM) Project with a backbone network in Asia. 

The meeting produced the following documents: 

Presentation materials on Advanced Networking for Asia-Pacific 

Draft proposal: Advanced Network Consortium for Asia-Pacific 

Tokyo meeting minutes 

Proposed topology 

List of participants 

List of contacts (ten countries or more) 

Q&A 

The APAN General Meeting was held in Seoul, 1996.6.21-22 after the APEC/APII Testbed 

Forum held in the same location to refine the APAN formulation with participation of eight 

countries and region: Australia, China, Hong Kong, Japan, South Korea, Singapore, Taiwan, and 

Thailand. There was much discussion on objectives, proposals, framework, and so on.  The 

fundamental issue was if APAN was to be a testbed or a high-performance Internet.  We eventually 

settled on the following; 

Dual role of APAN: a testbed network, and advanced research network 

Acceptable Use Policy (AUP) of each link to be decided by its link owner. 

From the APAN WG Meetings in Seoul, 1996.8.23-24, we started working group meetings 

dealing with such topics as  

Management 

Network Design and Operation Planning 

Network Research 

Application 

NSF Proposal 

By the Tokyo General Meeting held in 1996.11.8-9, we developed the following documents for 

APAN: 

Memorandum of Understanding 

Draft Bylaws  

Presentation Materials (revised draft) 

After holding an ad hoc meeting in San Jose in December 1996 to discuss the US link, and 

another meeting on 1997.1.23 during the APAN Healthcare Application Workshop in Seoul, we held 

the final preparatory meeting for APAN in Tokyo in March 1996, which was the last meeting before 



 

 

 

holding the first official APAN meeting with APAN Member Meeting in June 1997. 

In 1997, we organized two APAN technical trips to North America and Europe: 

1997.3.13-21: APAN Network Design & Operation Planning Groupôs Trip to North America 

(Reston/vBNS, Argonne/STAR TAP, and Canada/CANARIE) 

1997.8.14-19: APAN Technology WG European Network Visits to Germany/DFN, and the 

UK/DANTE 

These two trips assisted APAN and APANôs peers in Europe and North America in terms of 

technical and administrative collaboration between APAN and the APANôs peers in other 

continents. 

In June 1997, APAN held its inaugural meeting, the First Official APAN Meeting with eleven 

members from four countries: Australia, Japan, South Korea, and Singapore with a vBNS delegate 

from the USA as an observer.  Kilnam Chon was elected as the first APAN Chair at the meeting, 

and Shigeki Goto was elected as the APAN Deputy Chair at the second APAN Meeting in Singapore 

later in 1997.  In the succeeding years, the following people served as APAN chairs: 

Kilnam Chon  1997-2004 

Shigeki Goto  2004-2007 

Jianping Wu  2007-2011 

Daeyoung Kim  2011-2014 

Initial working groups (WGs) with their sub-working groups (SWGs) of APAN were as 

follows: 

Application WG  

- Bioinformatics SWG 

- Medical Informatics SWG 

- Education SWG 

- Engineering SWG 

- Science SWG 

- Environment SWG 

 

Technology WG  

- Cache SWG 

- 6Bone SWG 

- MBone SWG 

- Performance SWG 

- RSVP SWG 

- Security SWG 

-  

Secretariat/NOC 

 

In July 1997, APAN held a meeting with delegates from Indiana University and Argonne 

National Laboratory in San Francisco to draft a TransPAC proposal to the NSF, which was granted 



 

 

 

in the following year. In 1998, APAN established an initial 35 Mbps link between APAN-Japan in 

Tokyo, and STAR TAP in Chicago in 1998.  The 35 Mbps link was upgraded to 155 Mbps, and 

beyond at later dates. 

The Second APAN Meeting along with an APAN-SingaREN Application Workshop was held in 

Singapore on 1997.10.20-21. At that time, Singapore announced that a 15 Mbps link between 

SingaporeïSTAR TAP in Chicago was to be completed in November 1997.  The APAN-SingaREN 

Application Workshop was held the next day with sessions on research networking and applications 

that were then followed by APAN WG meetings. 

In December 1997, various APAN WG meetings and joint meetings were held during the IETF 

in Washington, D.C.: 

1997.12.9 IPv6 WG 

1997.12.10 MBone WG 

1997.12.10 RSVP WG 

1997.12.11 Joint APAN-NLANR Meeting on Cache and Measurement  

1997.12.12 Joint APAN-CA*net Meeting 

We went back to Tsukuba where the first ad hoc meeting was held in 1996 for the Third APAN 

Meeting and two-day Internet Workshop, IWSô98.  The workshop covered network technology 

and applications as well as global and regional research and education networks. Week-long APAN 

Meetings with an APAN Committee Meeting (renamed later the APAN Member Meeting) and WG 

meetings with 1-3 day workshops became a common format in the following years.  APAN 

Meetings were held twice a year.   

Working Groups were reorganized and renamed as follows: 

Network Technology Area 

Application Technology Area 

User Community Area                                                                                   

All Sub-Working Groups (SWG) were renamed to Working Groups (WG). 

APAN spun off a few organizations later in the 1990s and 2000s including the following 

organizations: 

APBioNet 

APCAUSE 

AsiaFI 

7.3 TransPAC Networking Project 

Jim Williams and Kazunori Konishi 

In late January of 1997, Michael McRobbie arrived at Indiana University (IU) to be the 

universityôs first Vice President for Information Technology and Chief Information Officer.  

Michael had a history of interest and involvement with international networking while he was the 

Director of Centre for Information Science Research (CISR) at the Australian National University.  

As an example, while in Australia, he was a co-proposer of the Asia-Pacific Advanced Network 

(APAN).  Through these interests, Michael met Steve Goldstein of the US National Science 



 

 

 

Foundation (NSF), who also had an interest in international networking in support of developing 

international science collaborations. 

 Shortly after Michael arrived at Indiana University, the NSF issued a solicitation for the High 

Performance International Internet Service Program (the HPIIS Program).  Indiana University, in 

cooperation with APAN, planned a response to this solicitation, proposing a high-performance 

network connection from the US to Asia. 

 A US-Asia planning group was formed consisting of Michael McRobbie, Rick McMullen, 

James Williams, Doug Pearson, Steven Wallace, Kazunori Konishi, Akira Kato, Yasuichi Kitamura, 

Tuneyoshi Kamae, Shigeki Goto, Chan-Hyun Youn, and Kilnam Chon.  The group exchanged 

ideas via email, had voice conferences as there were no group video conferencing facilities 

available at that time, and met face-to-face in San Francisco in 19-20 July 1997 to develop an actual 

proposal. The end result of these meetings was a proposal to the NSF to provide a network 

connection between the StarTAP facility in Chicago and the APAN exchange point in Tokyo.  The 

proposal was submitted to the NSF on 15 August 1997 and was awarded in July 1998.   

Following the award, the technical details of the circuit were discussed among the partners.  

Tenders were issued in both the US and in Japan for each of the ñhalf circuitsò which would 

comprise the network connection.  (Note: at this time international circuits were configured bi-

directionally, one side pointing one direction (toward the US) and the other side pointing the other 

direction (from the US)).  The US side of the circuit was awarded to AT&T and the Japanese side 

to KDD. 

In October 1998, the circuit was officially turned on.  The technical circuit is ATM 35Mbps 

VBR-nrt service between Chicago and Tokyo with AT&T in USA and KDD in Japan. 

Fig. 7-1 shows the diagram of the initial TransPAC installation.  The diagram shows both the 

TransPAC connection and NRENs in the US and Asia connected to the TransPAC connection. 

Figure 7-1. TransPAC 35Mbps VBR-nrt  

 

A 35 Mbps connection to STAR TAP was established, and a separate rate-limited 3 Mbps 

commercial connection with NAP.NET collocated in STAR TAP was also installed. In March 1999, 



 

 

 

the 35 Mbps link was upgraded to 70 Mbps.  A separate commercial connection remained at 3 

Mbps.  Increasing traffic and decreasing pricing combined to gradually expand TransPAC 

bandwidth at no additional cost to the project.  In July 2000, bandwidth was expanded to 100 

Mbps in preparation for iGrid2000 in Yokohama, Japan.  In October 2000, TransPAC was 

expanded again to 123 Mbps VBR-nrt through a 155 Mbps SDH circuit.   

7.4 Trans-Eurasia Information Network (TEIN) 

Bohyun Seo 

(1) History 

After the period of the first phase of the APII Test-bed Links Project in the latter half of the 

1990s, which was launched by South Korea, Japan, and other member countries of the Asia Pacific 

Economic Cooperation Telecommunications and Information Working Group (APECTEL), South 

Korea initiated another project to establish intercontinental links between Asia and Europe. At the 

third Asia-Europe Meeting (ASEM) Summit (hereinafter, ñASEM 3 Summitò) in 2000, the Trans-

Eurasia Information Network (TEIN) project was proposed by South Koreaôs then-President, Dae-

Jung Kim and was endorsed as one of the new initiatives by ASEM Leaders. 

For the preparation of the ASEM 3 Summit, South Korea had submitted a concept proposal on 

the TEIN project at the Senior Officials Meeting for the ASEM 3 Summit (ASEM 3 SOM) in May 

2000, which included the following: 

Background 

Asia and Europe are forging ahead towards the information age by vigorously promoting a 

knowledge-based economy. Rapid progress in information and communications technology 

including the emergence of the Internet is providing a bonanza of opportunities for new cooperative 

endeavors between the two regions. Facilitation of speedier exchanges of knowledge and 

information and trade expansion through the utilization of Asia-Europe information Infrastructure 

are among the fruits to be harvested from such endeavors. 

Methodology 

South Koreaôs proposal for the Trans-Eurasia Information Network Project is to connect 

research networks between Asia and Europe by connecting EUôs TEN-155 to research networks in 

Asia in order to promote information exchanges in research and development, and education.   

As a practical step towards the development of this project, South Korea planned to launch a 

project to connect the TEN-155 with KOREN, a high-speed research network in South Korea, with 

37 member institutions operating at a maximum speed of 2.5 Gbps. It is hoped that connecting and 

activating the Korea-EU research network will stimulate connections of other networks between 

Asia and Europe. 

Objectives 

The objectives of this proposal are as follows:  



 

 

 

    a) Contribute to enhancing exchanges and cooperation between Asia and Europe 

         through increased and more effective information flows;  

b) Enhance and diversify research exchanges and cooperation between Asia and Europe;  

c) Expand and diversify speedier and more powerful telecommunications connection 

between Asia and Europe 

 

Based on the concept proposal, the new TEIN project (hereinafter ñTEIN1ò) was jointly 

proposed by South Korea, Singapore, and the European Community, and endorsed at the ASEM 3 

Summit (19-21 October 2000, Seoul, South Korea). TEIN1 was one of the new initiatives adopted 

by the leaders at the Summit with the objective of connecting research networks between Asia and 

Europe by linking up the EUôs GEANT, a pan-European research and education network, with 

networks in Asia including the APII Test-bed. The ASEM leaders emphasized the need to establish 

and expand information and research networks between the two regions and to facilitate research 

collaboration as well as the flow of knowledge and information. This initiative aims to boost 

exchanges and cooperation between Asia and Europe through effective information flows, and to 

promote a more speedy and powerful telecommunications connection between the two regions.  

 

The Chairman of the ASEM 3 Summit declared in the ASEM 3 Summit ChairmanŚs Statement: 

ŗ.ŏ In the age of knowledge, information and globalization, Leaders recognized the 

importance of cooperation in the areas of information and communication technology as 

well as trade and investment. Leaders shared the view that information and communication 

technologies have become pivotal engines of growth in the world economy and also that the 

resulting digital divide would deepen economic and social disparities in and among 

countries. With this in mind, they agreed to accelerate efforts to address the digital divide to 

promote the joint prosperity of the two regions and instructed Economic Ministers to review 

the progress made in this area.  In this context, they also emphasized the need to establish 

and expand information and research networks between the two regions and among ASEM 

partners in order to facilitate the flow of knowledge and information as well as research 

exchangesé. Leaders endorsed the following new ASEM initiatives 

(Globalization/information Technology) é. Trans-Eurasia information Network ŏ.Ř  

 

 (2) Network 

Based on the endorsement of the TEIN1 initiative at the ASEM 3 Summit, the First Experts 

Group Meeting (EGM) for TEIN1 was held in March 2001 in Seoul, and the participants reached an 

agreement on several action items to implement including links and applications on TEIN1. One of 

the most important outcomes for both Asian and European nations was the launching of the France-

Korea link between GEANT over RENATER of France and NRENs in Asia countries including 

China, Japan, South Korea and Singapore in December 2001. 

TEIN1 was co-founded by the Ministry of Information and Communication (MIC) of South 



 

 

 

Korea and the Ministry of Research of France. The TEIN1 link (KR-FR) was jointly managed by 

the Asia Pacific Information Infrastructure Cooperation Center (APIICC) at the Korea Information 

Society Development Institute (KISDI) in South Korea and GIP at the Réseau National de 

T®l®communications pour la Technologie de lôEnseignement et la Recherche (RENATER) in 

France.  TEIN1 was launched with a speed of 2 Mbps and was soon upgraded to 10 Mbps in 

March 2002 by two agencies. One of them is the APIICC in South Korea for APII-KOREN, which 

connected countries in Asia, with Bohyun Seo, APIICC Director, as TEIN1 project co-manager, 

while the other is RENATER of France for GEANT, a European research and education network 

with Dany Vandromme, President of RENATER, as TEIN1 project co-manager.  

 

Figure 7-2. Vandromme and Seo at a celebration for TEIN progress (2004) 

At the Second Expert Group Meeting held at the headquarters of the European Commission in 

Brussels, Belgium (25-26 March 2002), some pilot projects, and joint research projects between 

Asia and Europe were introduced and some key issues of TEIN1 including an Acceptable Use 

Policy (AUP) were agreed upon. Meanwhile, the efforts to establish more strengthened and 

broadened intra-regional TEIN1 NRENs in Asia had been ongoing in South Korea and other Asian 

countries, both bilaterally and multilaterally during the period of TEIN1. One such effort was 

demonstrated at the thirteenth e-ASEAN Working Group held in Hanoi, Vietnam (8-10 January 

2003). TEIN1 was also introduced by South Korea as a means of strengthening cooperation 

between Northeast and Southeast Asian countries at the fourth ASEAN+3 TELSOM Working 

Groups in Singapore (14-17 September 2003) and other relevant fora including APAN and 

APECTEL.  

TEIN1 supported the deployment of higher capacity telecommunications infrastructure between 

Asia and Europe. Through several Experts Group Meetings in 2001 and the following years, a 

common understanding of the continuous development of TEIN initiative was reached. Some of 

NRENs in Asia could thus be used for joint research and applications between the two regions over 

TEIN1. 



 

 

 

 

Figure 7-3. TEIN Topology and Plan (as of 2004) 

With the same mind to coordinate and strengthen collaboration between Asia and Europe, a 

joint symposium entitled TEIN/APII/KOREN Symposium was held to share the progress of the 

related networks as well as joint research and applications over the networks during the APAN 

Meeting held in Busan, South Korea in August 2003. To meet the increasing demand for joint 

research projects between the two regions for higher capacity, TEIN1 was upgraded to 45 Mbps in 

November 2003 and once again further upgraded to 155 Mbps in December 2004 (Fig. 7-3). The 

TEIN1 initiative had been gradually strengthened and broadened until the new phase of TEIN2 

began, which was led in turn to the European side in response to the TEIN1 efforts for the both 

regions.  

(3) Research and application on TEIN in South Korea  

Since the launching of TEIN1 through TEIN EGMs, diverse research and application projects 

were jointly developed by Asian and European experts. The research topics adopted by South Korea 

on TEIN1 include: 

IPv6 QoS Interoperability (Korea-EU) 

Digital Artistic and Ecological Heritage Exchange Transcontinental Guidance and 

Exploration in globally shared cultural heritage (Korea-EU) 

Biometric Marking and Authentication System on Card (Korea-UK) 

High Energy Physics Data Grid (Korea-EU) 

IPv6 Wireless Initiative (Korea-UK) 

Mobile IPv6 network in a roaming environment using TEIN (Korea-Belgium) 

Teledermatological service system (Korea-China-Austria) 

Nano-electronic transistor using TEIN (Korea-Spain)  

 

(4) Evolution of TEIN1 to TEIN2 and beyond 

To support the TEIN Initiative, The TEIN2 project replaced the TEIN1 project in January 2004. 

TEIN2 connected GEANT and research and education networks in Asia with a particular emphasis 

on developing countries in Asia. TEIN2 Link was operated from the third quarter of 2005 to the end 



 

 

 

of 2007 and then succeeded by TEIN3 (2008-2012) followed by TEIN4 (2012-2015) with more 

connectivity, more capacity and additional partners beyond the scope of ASEM membership. 

7.5 Global Ring Network for Advanced Application Development (GLORIAD) 

Evgeny P. Velikhov, Alexey A. Soldatov, Alexey P. Platonov, Natalia Ǖ. Bulashova  
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Abstract 

GLORIAD ï the Global Ring Network for Advanced Applications Development ï an advanced 

hybrid network ring around the northern hemisphere dedicated to better integration of Science and 

Education (S&E) communities of the three organizing statesï US, Russia, and China ï in close 

cooperation with core partners in South Korea, Netherlands, Canada, and the Nordic countries, co-

founded and managed by all international partners.  

The successful implementation of the Russia-USA NaukaNet project (NaukaNet, MirNET, 

FastNet), that was jointly funded and supported by the Russian Ministry of Science and Education, 

the Russian Research Center ñKurchatov Instituteò, and the US National Science Foundation (NSF), 

created the basis for the ñGLORIADò project that included the USA, Russia, China, Netherlands, 

South Korea, Canada, and the Nordic countries (Sweden, Finland, Denmark, Norway, Iceland). 

The GLORIAD project was supported by US National Science Foundation, the Russian 

Ministry of Science and Education, the Russian Research Center ñKurchatov Instituteò, the Chinese 

Academy of Science, the Ministry of Science and Technology of the Republic of Korea, the 

Canadian non-profit association CANARIE, the National S&E network of the Netherlands 

SURFnet, the national science and education network of the Nordic countries NORDUnet, as well 

as a number of other science and education organizations representing countries which participated 

in the project. 

(1) US-Russia projects (1993, 1997-2004) 

The US-Russia collaboration in the field of S&E telecommunications started in 1993 as a 

simple 64 Kbps link between the US and Russia as part of the NSF's International Connections 

Management (ICM) Project.  

In 1997, the NSF issued a solicitation for ñHigh-Performance International Internet Servicesò 

(HPIIS) to provide connections to vBNS and other Next Generation Internet networks (NGI, 

http://www.ngi.gov). As a part of this process, a joint US-Russian project MirNET was initiated in 

July 1998 with the aim of providing next generation Internet services for the collaboration of US-

Russian scientists and educators. The HPIIS awarded the MirNET project (based in the US at the 

University of Tennessee) in June 1998. MirNET was one of the three HPIIS awards made by the 

NSF. The others were Euro-Link and TransPAC. From the Russian side, the MirNET project was 

funded by the Ministry of Science and Education. 

http://www.ngi.gov/


 

 

 

At different points in time, MirNET (and later on, FastNet and NaukaNet), was a collaborative 

effort among consortium organizations. On the USA side the MirNET project involved: the 

University of Tennessee; the National Center for Supercomputing Applications of the University of 

Illinois at Urbana-Champaign; the Joint Institute for Computation Science of the University of 

Tennessee, and Oak Ridge National Laboratory. On the Russian side the consortium partners were: 

the Russian Research Center ñKurchatov Instituteò (RRC KI), the Russian Institute for Public 

Networks (RIPN), the Joint Supercomputer Center of the Russian Academy of Science, Moscow 

State University as a representative of the Russian Academy of Science, and ñFriends and Partnersò 

Foundation. 

From the technical point of view, the project included several stages, characterized by the 

capacity of US-Russia link: MirNET (6 Mbps, 1998-2000, Teleglobe), FastNet (45 Mbps, 2001, 

Teleglobe) and NaukaNet (155 Mbps, 2002, Telia). The MirNET/FastNet/NaukaNet infrastructure 

provided connections between science and education networks on both sides ï for groups such as 

NLR, vBNs, ESnet in the USA and RBNet, RUNnet, FREEnet, EmNet, MSUnet, Radio-MSU, and 

others in Russia. 

From an organizational point of view, the leading role in the project was played by the Russian 

Research Center ñKurchatov Instituteò (RRC KI), and the Center for International Networking 

Initiatives (CINI), University of Tennessee (USA). Project coordination was provided by the 

Friends and Partners Foundation (Russia), RIPN (Russian Institute for Public Networks), and CINI. 

Technical support was provided by CINI and RIPN. 

The US-Russia team had been working to increase the cooperation between partners from both 

countries in the area of computer science and grid development (through such programs as Nauka-

Grid and ITER-Grid), in high energy and fusion energy physics, astronomy, geosciences, 

telemedicine, weather prediction, bioinformatics, and many others. A number of the science 

meetings and video conferences were held with participation of RRC KI, MSU, Russian Academy 

of Science, National Center for Supercomputer Applications (NCSA) Access Center, NCSA 

University of Illinois at Urbana-Champaign (UIUC), National Science Foundation (NSF), 

Department of Energy (DOE), National Aeronautics and Space Administration (NASA), and other 

science and research communities in the USA and Russia. 

(2) GLORIAD: first discussion (2002) 

The first discussions about expanding the US-Russian NaukaNet high performance networking 

program with the additional proposal that China would join the ñring networkò around the northern 

hemisphere as a new strategic partner was held by US-Russian project leaders in February 2002. To 

develop the next major phase of NaukaNet, the US-Russia team had proposed the transition to a 

lambda based network service that, in addition to the US-Russian segment, would provide transit 

across Russia and across China as well, thereby linking the three countries in the three continents 

with an advanced network to support science and education communities.  

 

Table 7-1. GLORIAD Initial Idea  

To install  a dedicated 10 Gbps hybrid optical řring networkŚ for science and 



 

 

 

education (S&E) around the northern hemisphere 

To develop the Science & Education network being cooperatively managed by 

Russia, the US, and China 

To join the efforts in building a broader cyber infrastructure to increase S&E 

cooperation between the three countries and integrate with other S&E networks/states 

To position GLORIAD as the extension of the US-Russia NaukaNet program which 

was to end in late 2004 

During 2002 the US-Russia NaukaNet team held a series of meetings in Russia and the USA to 

discuss with Russian and US federal funding organizations, as well as with telecommunications 

companies, the possibility of providing wavelength service across the whole of Russia and linking 

Russia and China. Soon the endorsement was received for that idea from NSF in the USA. A 

positive response from the Russian Ministry of Science and Education was received about the 

continuation of the NaukaNet program as GLORIAD in the summer of 2002. In October 2002, the 

China Academy of Science officially approved the cooperation on developing GLORIAD as a 

ñglobal ring networkò with the USA and Russia. 

Through November 2002, the NaukaNet team worked on finalizing the telecom pricing, 

technical proposal, and science and education programs that would benefit from the new network in 

all three countries, as well as developing the consortium of US, Russian and Chinese science and 

educational institutions, government agencies, and businesses. 

In December 2002, the NaukaNet/GLORIAD team held its first joint meeting in Beijing with 

US (NCSA UIUC), Russian (RRC KI), and Chinese (CNIC CAS) project leaders. Several days of 

meetings concluded with the signing of a Memorandum of Understanding on joint development 

between the US, Russia, and China of the worldôs first global ring ñlambdaò network for science 

and educationïGLORIAD. 

A number of trips, meetings, and video conferences were arranged by USA GLORIAD leaders 

during 2003 with various science communities and different government organizations interested in 

the development of GLORIAD across Russia, China, and the USA. Among them, the major events 

were, in April 2003, a meeting based in Washington, D.C. that focused on the use and support of 

GLORIAD for the high energy physics Grid community, a video conference link-up with US and 

Russian scientists in the area of geosciences, and, in December 2003, an ITER-Grid demonstration 

was held to solidify support for GLORIAD, among many others. The European presence and basic 

architecture for the GLORIAD interconnection with the European networks was discussed with 

SURFnet leaders in Amsterdam in September 2003, and that led to a further partnership of 

SURFnet with GLORIAD.   

Tyco Communication expressed a strong interest in working with the GLORIAD team as one of 

the telecom companies that could provide transoceanic wavelength services. Later in 2003, a final 

agreement was signed, and Tyco become the network provider for the first stage of a project ŕ the 

so-called Little GLORIAD.  

 (3) Little GLORIAD (2004)  

On 12 January 2004 in Beijing, the US, Russian, and Chinese project organizers launched the 

Global Ring Network for Advanced Applications Development (GLORIAD)ïthe first round-the-



 

 

 

world computer network ring, which would be used for joint scientific and educational projects 

[GLORIAD 2012]. 
The new Little GLORIAD network became operational in January 2004, with bandwidth of 155 Mbps between the United 

States and China, and the continuation of the NaukaNet 155 Mbps service between the United States and Russia [NaukaNet 2012]. 

 

Table 7-2. GLORIAD Founding Partners (USA-Russia-China) 

GLORIAD Founding Partners (USA-Russia-China) 
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China Academy of Sciences, 
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(a) The ring topology of the 

Little GLORIAD network. The final 

network segment crosses the Russia-

China border near Khabarovsk and 

Fuyuan. (Illustration by T. Schindler, 

NSF) 

 
(b) Danny Powell, Executive 

Director of the National Center for 

Supercomputing Applications 

(NCSA)UIUC, Mianheng Jiang, 

Vice President Chinese Academy of 

Sciences, Evgeny Velikhov, 

President, Russian Research Center 

ñKurchatov Instituteò (Photo: CNIC, 

CAS) 

 
(c) Greg Cole, Dr. Boaping 

Yan, Academician Evgeny P. 

Velikhov, 

Figure 7-4. Little GLORIAD Opening Ceremony (Beijing, 2014.1.12) 

 

 

In addition, China and Russia built a 155 Mbps network link across Russia and China 

(Moscow-Samara-Novosibirsk-Khabarovsk-Fuyuan-Beijing). That network link completed the 

ñringò around the Northern Hemisphere for science and education cooperation. The Little 

GLORIADôs point of presence in the US was at StarLight, the International optical access point 

(http://www.startap.net/starlight/) in Chicago for high-performance science and education networks. 

It provided direct connectivity for America, Russian, and Chinese scientists, educators, and students 

to an important common interconnection point for global research and education networks 

[NSF2003; GLORIAD 2012]. 

The GLORIAD program supported a strong alliance between science and education institutions 

in the US, Russia, and China. During 2004, the GLORIAD proposal was jointly developed by the 

US-Russia-China NaukaNet/GLORIAD team. More than 73 letters of support from different 

science communities of nine countries were received and included in the proposal (Belarus-1; 

Canada-1; China-10; South Korea-2; Kyrgyzstan-2; Mexico-1; Netherlands-1; Russia-22; USA-33), 

which represented the scientific communities from areas such as fusion energy/International 

Thermonuclear Experimental Reactor (ITER), high-energy physics, astronomy/National Virtual 

Observatory (NVO), atmospheric sciences, geoscience, bioinformatics, computer science, 

telemedicine, and more. The GLORIAD network also enabled broad educational collaboration 

between universities and local schools for shared seminars, distance learning programs, etc. 

There was a growing interest in other parts of the world regarding GLORIAD. There was 

interest in Europe and strong support from our partners at SURFnet [SURFnet 2012] and 

NetherLight in Netherland, and at CANARIE in Canada.  

 

http://www.startap.net/starlight/


 

 

 

 
Figure 7-5. GLORIAD Meeting in Amsterdam, September 2004  

(From left: Ok-Hwan Byeon (KISTI), Kees Neggers (SURFnet), Jysoo Lee (KISTI), Alexey Soldatov (RRCKI), Shen Yu 

(CNIC), Cees de Laat (University of Amsterdam), Greg Cole (NCSA UIUC), Erik-Jan Boss (SURFnet) , Natalia Bulashova (NCSA 

UIUC), CNIC member, Boaping Yan (CNIC), Jim Olson (Tyco), Alexey Platonov (RIPN), Jun Li (CNIC), Demchenko Yuriy 

(University of Amsterdam),  and  SURFNet members (Photo: SURFnet)) 

 

In July 2004, the Korea Institute of Science and Technology Information (KISTI) [KSITI 2012], 

as the operator of the national science and education network, KREONET, and science and 

education computational infrastructure, announced its decision to join the GLORIAD.  

In September 2004, a productive GLORIAD meeting was held at SURFnet in Amsterdam, 

where there was a discussion about the possibility of connecting GLORIAD to the NetherLight 

facility to better integrate with European science and education networks. 

(4) Big GLORIAD (2005): expansion of GLORIAD partnership  

Ok-Hwan Byeon 

As of 1 August 2005, two GLORIAD Trans-Pacific 10 Gbps links; between South Korea and 

the USA, and between South Korea to China become operational. The BIG GLORIAD Grand 

Opening Ceremony was held in Seoul, South Korea on 5 September 2005.  

Three more nations became official GLORIAD, partners.  The Korea Institute of Science and 

Technology Information (KISTI) [KISTI 2012], Canadaôs CANARIE [CANARIE 2012], and the 

Netherlandsôs SURFnet [SURFnet 2012], signed the GLORIAD agreement at the official 

GLORIAD ceremony in Seoul, South Korea on 5 September 2005. The addition of these three 

countries provided solid enhancement for GLORIAD. 

 



 

 

 

 

 
(b) Greg Cole, Evgeny Velikhov, 

Boaping Yan, Young-hwa Cho 

Six countriesô MoU Agreement during 

Big GLORIAD Opening.Ceremony 

(Photo: KISTSI/MOST) 

 
(c) Seok-sik Choi (Vice Minister of 

MOST), Sun-Taik Kwon and Chang-

sun Hong (National Assembly 

members), Ivashentsov Gleb (Russian 

Ambassador to South Korea) 

participated in the Big GLORIAD 

Opening Ceremony (Photo: 

KISTI/MOST) 

(a) South Korea launches UCLP-

enabled 10G South Korea-North 

America and South Korea-China 

network circuits in August 2005, 

making the first major step towards the 

10G GLORIAD network ring around 

the northern hemisphere 

Figure 7-6.  Big GLORIAD Opening Ceremony, Seoul, 5 September 2005 

 

The first major step in the six-country ñBig GLORIADò effort to establish a lightpath enabled 

ring around the northern hemisphere was taken in a few weeks ï thanks to the efforts of partners at 

the Korea Institute of Science and Technology Information (KISTI) and to the substantial funding 

commitment obtained from the Ministry of Science and Technology (MOST) of South Korea. North 

American transit to the new Force 10 router at StarTap in Chicago for layer-3 IP service was 

provided by CANARIE, GLORIADôs Canadian partner ï as well as schedulable lightpaths across a 

10 Gbps CANARIE-provided circuit for GLORIAD and Global Lambda Integrated Facility (GLIF) 

community. CANARIE also provided the layer one equipment in Seattle, Chicago, New York, and 

Amsterdam (SURFnet) for GLORIAD and GLIF community. The new link was featured in the 

iGrid2005 meetings with applications that would utilize the full 10 Gbps bandwidth. Since the new 

circuits were engineered to provide layer one ñlightpathsò (schedulable Gigabit Ethernet services), 

they could flexibly meet demands of both general science and education (S&E) applications (with 

traditional IP routed service) as well as more intensive applications involving South Korea-North 

America, South Korea-China, and broader international science and education  partnerships 

[GLORIAD 2007b].   

 (5) Moscow Executive Board Meeting (2006) 

In July 2006, the first six-nation GLORIAD Executive Board Meeting was held in Moscow, 

Russia. The meeting was arranged by the Russian ñKurchatov Instituteò research center and the 

Russian Institute for Public Networks (RIPN), which represented Russia in the GLORIAD project. 

The goal of the meeting was to further promote the international project GLORIAD, which focused 

on the creation of a global high-speed information and telecommunication system in a ring topology 

for science and education. 

The initiative to join the GLORIAD project by the research and education network of Northern 

Countries, NORDUnet, was unanimously approved, and NORDUnet officially became part of 



 

 

 

GLORIAD as its seventh partner [NORDnet 2012]. NORDUnet, with its five national science and 

education networks in Denmark, Finland, Iceland, Norway, and Sweden, was already known as an 

innovator in the world of research and education networking.  
 

 (6) MoscowLight facility 

In November 2006, RIPN, the GLORIAD-Russia engineering team made transition from 

Moscow GLORIAD POP to the MoscowLight Facility to support a hybrid service for domestic and 

international connectivities, and, with NetherLight (Amsterdam), engineered a new hybrid 10 Gbps 

service connecting MoscowLight (Moscow) that became available for production use in February 

2007. At this stage, Informika (RUNnet) took an active part in this project, participating in the 

connection to NORDUnet. 

(7) GLIF participation  

Since 2005, GLORIAD participants have been part of a global initiative called the Global 

Lambda Integrated Facility (GLIF) [GLIF 2012]. The exchange points for GLORIAD was modeled 

as a Global Open Lightpath Exchange (GOLE) which was developed by the GLIF consortium. 

Through these open exchange facilities, GLORIAD was able to provide circuit/lightpath 

interconnections as well as IP-routed traffic exchanges. 

 

 

 

  

 

Table 7-3. GLORIAD Infrastructure Resources (2007) 

GLORIAD Exchange (GOLE) GLORIAD Partner Networks 

StarLight-USA 

CANARIE StarLight 

Chicago 

GLORIAD-US-team 

CANARIE 

Translight/Starlight 

MoscowLight 

Moscow 

RIPN/RBnet 

HKOEP 

Hong Kong 

CSTnet 

NetherLight 

Amsterdam 

SURFnet 

NothernLight 

Stockholm 

NORDUnet 

KRLight 

Daejeon 

KREONET/KREONET2 

CANARIE-PNWG 

Seattle 

NLR 

CANARIE 

KREONET/KREONET2 



 

 

 

 

Throughout 2007, international GLORIAD teams were working jointly to implement the 

GLORIAD international and domestic infrastructure, monitoring systems, connection requirements, 

necessary networking services, working on promoting light path technology (on the national and 

international level) to support data-intensive scientific research, particularly using next-generation 

tools for scientific visualization, new network protocols for moving terascale science data, and 

supporting High Definition Digital Media Transport video conferences for science collaboration to 

provide cross-agency and multidisciplinary collaboration among international partners to facilitate 

global science research and collaboration, focusing on demonstration and production science and 

research projects.  

In a short period, GLORIAD partners were able to create jointly an advanced networking 

infrastructure to support data-intensive projects. 

Examples of projects successfully completed using GLORIAD lightpath provisioning include:  

2005-2007:  South Korea, USA, Netherlands, Canada [Kim 2007] 

1. Teraflow Testbed. Scientists from the National Center for Data Mining (NCDM) at the 

University of Illinois at Chicago and KISTI, 2006 

2. Sloan Digital Sky Survey (US-South Korea 1 Gbps lightpath provisioning) 

3. High Energy Physics (10 Gbps lightpath provisioning),  2007 

4. DancingQ. Uncompressed HD Stream Delivery between South Korea, USA, and 

Spain 

5. OptIPuter (KISTI-SARA-UIC-GIST 10 Gbps lightpath provisioning),  2006 

6. Robot Dancing, iGRID2005, 2005 

7. HD Experiments, 2007 (US-South Korea 1-10 Gbps lightpath provisioning) 

 

2007:  China, Australia, Europe, USA [GLIF 2012] 

1. eVLBI: First data between China-Australia, China-Europe and Australia-Europe 

baselines  

2007:  Russia, USA, Netherlands, Canada [RIPN 2007; RIPN 2007b; RIPN 2007c; Wolf 

2007; StarLight 2012; GLORIAD 2007b] 

1. 6 June 2007. Teraflow Testbed  

Scientists from the National Center for Data Mining (NCDM) at the University of 

Illinois at Chicago and the Geophysical Center at the Space Research Institute, Russian 

Academy of Sciences, Moscow, demonstrated a new method for distributing extremely 

large volumes of scientific information across the world. (US-Russia-Netherlands-Canada 1 

Gbps lightpath provisioning) 

2. 24 September 2007. GSciWave 

GLORIAD provides a permanent high performance 1 Gbps lightpath (GSciWave) 

between two science centers, one in Moscow, and one in Boulder, Colorado for the 

geoscience communities of the USA and Russian Federation. (US-Russia 1 Gbps lightpath 

provisioning) 

 



 

 

 

3. 3 October 2007. SAGE  

At Russia's International Forum for the 50th anniversary of Sputnik I at the Space 

Research Institute (IKI) of the Russian Academy of Sciences (RAS) in Moscow, a special 

demonstration was organized by the Russia-USA GLORIAD team and by the Global 

Lambda Visualization Facility (GLVF), transmitting a stream of high-resolution animations 

from the United States and the Netherlands to Russia over GLORIAD research and 

education networks using visualization middleware called the Scalable Adaptive Graphics 

Environment (SAGE). (US-Russia-Netherlands-Canada 1 Gbps lightpath provisioning)  

(8) GLORIAD network topology for 1998-2008 

In 2007, the GLORIAD network was fully operational around the northern hemisphere, 

providing different services across different segments of the network. The network topology 

expanded in 2006 to provide several ring redundancies and represented a ŗring of ringsŘ around the 

earthŕproviding additional bandwidth and redundant network paths. The GLORIAD table and 

network topology map show what was in place in different periods of time.  

(9) Summary 

The successful implementation of the Russia-USA NaukaNet project (NaukaNet, MirNET, 

FastNet), jointly funded and supported by the Russian Ministry of Science, The Russian Research 

Center ŗKurchatov Instituteò, and the US National Science Foundation (NSF), created the basis for 

the US-Russia-China GLORIAD project with its first stage called the Little GLORIAD network in 

2004ïan international high-speed (155 Mbps) communications ring for science and education, and 

in 2005ïfor the GLORIAD advanced science Internet network project that included the USA, 

Russia, China, Netherlands, South Korea, Canada, and later, in 2006, extended to the Nordic 

countries (Sweden, Finland, Denmark, Norway, Iceland).  

The results of the efforts included the formation of a solid, functional international GLORIAD 

team where the GLORIAD network became a good model of collaboration to promote new 

opportunities for international cooperation among scientists, educators, and students. 

The network topology is expanded in 2006 to provide several ring redundancies to become a 

ŗring of ringsŘ around the earthŕproviding additional bandwidth and redundant network paths. In 

2007, the GLORIAD network was fully operational around the northern hemisphere, providing 

different services across different segments of the network. 

 

Contacts for GLORIAD -Russia:   

Evgeny P. Velikhov, Alexey A. Soldatov, Alexey P. Platonov, Natalia Ǖ. Bulashova  

 

[This article was based on newsletters, emails, letters, report, press releases, photo archives, and 

meeting and discussion notes for the period of 1998-2007 while the authors worked on the projects 

described above.]  

  



 

 

 

Table 7-4. GLORIAD: History of international connections (1998 Ř 2008) 

NaukaNet 
US-Russia 

Little GLORIAD 
US-Russia-China 

(Big) GLORIAD 
US-Russia-South Korea-Netherlands-Canada-Denmark-

Finland-Iceland-Norway-Sweden 

Segment End Point 1998 2001 2002 2004 January 
2005 

 January   
2006 

January   
2007 

January    
 2008 

1. Trans-
Pacific 

Hong Kong-
Seattle 

   155 Mbps, L3 IP 155 Mbps, 
L3 IP 

155 Mbps,  
L3 IP 

2.5 Gbps, L1, 
L2, L3 services 
available 

2.5 Gbps, L1, 
L2, L3 services 
available 

Hong Kong- 
Daejeon-
Seattle 

     10 Gbps, 
hybrid 
architecture, 
UCLP-
enabled 

10 Gbps, 
hybrid 
architecture, 
UCLP-enabled 

10 Gbps, 
hybrid 
architecture, 
UCLP-enabled 

2. Trans-
China 

Hong Kong- 
Beijing 

   155 Mbps, L3 IP 622 Mbps, 
L3  IP 

2.5 Gbps,  
L3 IP 

10 Gbps,  
L3 IP 

10 Gbps, 
 L1, L2, L3 
services 
(pending 
deployment of 
L1 equipment) 

Beijing- 
Khabarovsk  

   155 Mbps, L3 IP 155 Mbps, 
L3 IP 

155 Mbps,  
L3 IP 

155 Mbps,  
L3 IP 

155 Mbps, L3 
IP (maybe 622 
Mbps) 

3. Trans-
Russia 

Khabarovsk- 
Moscow 

   155 Mbps, L3 IP 155 Mbps, 
L3 IP 

155 Mbps,  
L3 IP 

155 Mbps,  
L3 IP 

155 Mbps 
(maybe 622 
Mbps) 

4. Trans-
Europe 

Moscow- 
Amsterdam 

6 Mbps, 
L3 IP, 
(Teleglobe) 

45 Mbps, 
L3 IP 
(Teleglobe) 

155 Mbps, 
L3 IP 
(Telia) 

155 Mbps, L3 IP 2.5 Gbps, 
L3  IP 

2.5 Gbps,  
L3 IP 

2.5 Gbps,    
L3 IP 

10 Gbps, 
hybrid 
architecture, 
L2, L3 services 

Moscow- 
Stockholm 

       1 Gbps, hybrid 
architecture, 
L2, L3 services 

5. Trans-
Atlantic 

Amsterdam-
New York 

6 Mbps, 
L3 IP 
(Teleglobe) 

45 Mbps, 
L3 IP 
(Teleglobe) 

155 Mbps, 
L3 IP 
(Telia) 

155 Mbps, L3 IP 622 Mbps, 
L3  IP 
(Donation 
by VSNL) 

622 Mbps,  
L3 IP 
(Donation by 
VSNL) 

622 Mbps,  
L3 IP 
(Donation by 
VSNL) 

622 Mbps (L3 
IP) + 3 Gbps, 
hybrid 
architecture, 
UCLP -
enabled; also 
20 Gbps (from 
SURFnet) 

6. Trans-
North 

America 

New York-
Toronto-
Chicago-
Calgary-
Seattle 

6 Mbps, 
IP, 
(Teleglobe) 

45 Mbps,  
IP 
(Teleglobe) 

155 Mbps, 
IP 
(Telia) 

155 Mbps, L3 IP OC3 from 
China-
Chicago 
and Russia-
Chicago 

10 Gbps, 
hybrid 
architecture, 
UCLP-
enabled, 
CANARIE 
provided for 
GLORIAD/G
LIF use 

10 Gbps, 
hybrid 
architecture, 
UCLP-
enabled, 
CANARIE 
provided for 
GLORIAD/ 
GLIF use; 
additional (up 
to) 10 Gbps 
provided via 
partnership 
with NLR + 
GbE to SLR 
facility in 
Atlanta 

10 Gbps, 
hybrid 
architecture, 
UCLP-
enabled, 
CANARIE 
provided for 
GLORIAD/GL
IF use; 
additional (up 
to) 10 Gbps 
provided via 
partnership 
with NLR + 
GbE to SLR 
facility in 
Atlanta 

 



 

 

 

 

 
Figure 7-7.  GLORIAD Topology Map, version2007.1, 2007.07.05  

(Produced by Natalia Bulashova, GLORIAD, 2007; Earth imagery credit to visibleearth.nasa.gov) 

7.6 SILK Programme Ř Internet Provision for Universities in Central Asia 

Peter T. Kirstein 

(1) Introduction 

This contribution summarizes the progress towards National Research and Education Networks 

(NRENs) in the regions of the Caucasus and Central Asia during the period up to 2009. Many 

organizations joined in to help set up these NRENs. The United Nations Development Programme 

(UNDP), the Soros Foundation Opens Systems Initiative (OSI), and the World Bank were all active 

in particular countries. However, NATO under what was initially its Science for Peace Programme 

was the only one to operate across every country in both regions. I was deeply involved in this 

NATO program so that I may have overlooked major contributions from other sources.  

This paper makes no attempt to cover the growth of commercial ISPs in the region; it deals only 

with that of NRENs. It gives, in Sub-Section (2), some background on the NATO activities in this 

area. It then discusses briefly, in Sub-Section (3), the first regional network in the area. That 

network also covered  Russia, but that region is not the subject of this paper. As a result of 

programs to set up NRENs in the different countries, a regional project SILK-1, was set up to 

provide international connectivity into the European NREN system, GEANT. This project is 

described in Sub-Section (4). The SILK-1 project was entirely devoted to connecting existing 

NRENs into GEANT; it was not concerned with the development of the NRENs themselves. That 

development is overviewed in Sub-Section (5) for each country in turn. The original SILK-1 project 

was for three years of operation finishing in 2005. Because of the emergence of the critical 

importance of these regions, NATO agreed to an extension of SILK to 2009. This extension, SILK-


