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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 iditsieattempt to do so in the area of

the world where the Internet has had an extremely significant iinsiat

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 extiedcoverage 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 reghefworld.

One of the early attempts to extend the re
Appl eseedd approach. That i's a set of peop
countries asking how they could connect with the growing Internetifieying 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, | was one of the
seeders, worked with became the leaders in theiomatnd 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 aoly 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 thadt 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 Ted@emunications,
University of Pennsylvania



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 bnaetermine 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 difficgltwas 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 miell990, is very different. We were able to get a great deal of infmmtirough
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 Conferencelf91, 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 Intern&ociety.

But the 1990s posed another challdrige proliferation of the Internet around the world which
was documented well i n Lawrence Landweber 6s
[Landweber 1997]. There, he published the status of Internet cintyefor 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 Figl With the permission of the copyright owners,
Lawrence Landweber andeHhnternet Society. We included the currently available connectivity
maps and connectivity tables in the 1990s in Appendix D of the project website,
http://InternetHistory.asia/book®Ve also included thiast available connectivity map from 1997 in
Chapter10 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 organizamh®vents 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 almasfaxmation
about these organizations. The question of what wgoortant 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 wit
rather thanfohetfmwhaecond 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 1Q@illion 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
decidedto focus on the Internet organizations in Asia that grew from one or twondmter
organizations at the beginning of the 1990s to around twenty Internet organizations by the end of
the 1990s.
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Figure 1-1. International Connectivity Map (1991.9)

Histories of some of the global Internet organizations and events which impacteathetlimt
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 Internatidwaldemic 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 stuctured the book with the following chapters and appendices:

Chapter 1 Introduction
Chapter 2 Asia Pacific Networking Group

2.1 Coordinating Committee for Intercontinental Research Networking (CCIRN)

2.2 Asia Pacific Coordination Committee fbntercontinental Research Networking
(APCCIRN)
Chapter 3 International Meetings and Organizations
3.1 International Networking (INET) Conference
3.2 The Internet Society Developing Country Workshops
3.3 Internet Cooperation for Ageed Names and Numbers (ICANN)
Chapter 4 Spinoff Organizations of Asia Pacific Networking Group
4.1 Asia Pacific Star Retreat (AP* Retreat)



4.2 Asia Pacific Networking Group Camp (APNG Camp)

4.3 Africa Asia Forum on Network Researeide&Engineering (AAF)

4.4 Asia Future Internet Forum (AsiaFlI)
Chapter 5 Major Domestic Conferences

5.1 Japan

5.2 South Korea
Chapter 6 Network Operatorsd Groups

6.1 Asia Pacific Regional Internet Conference on Operational Technologies

(APRICOT)

6.2 Network Operatorsodé Groups (NOGs)
Chapter 7 Research and Education Networks

7.1 Widely Integrated Distributed Environment Project (WIDE Project)

7.2 Asia Pacific Advanced Network Consortium (APAN)

7.3 TransPac Networking Project

7.4 TransEurasia Information Network (TEIN)

7.5 Global Ring Network for Advanced Application Development (GLORIAD)

7.6 SILK Programmidnternet Provision for Universities in Central Asia
Chapter 8 Names and Numbers
8.1 Overview

8.2 Asia Pacific Network Information Center (APNIC)
8.3 Asia Pacific Top Level Domain Forum (APTLD)

Chapter 9 Internationalization and Localization
9.1 Internationalization and Localization Working Group
9.2 Internationalized Domain Names (IDN)
Chapter 10 Snapshots of the Internet around 2000
10.1 Bangladesh
10.2 Cambodia
10.3 India
10.4 Japan
10.5 Malaysia
10.6 North Korea
10.7 Sri Lanka

Chapter 11 Retrospectif/@ward TwentyFirst Century
Bibliography
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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 wasdforme



in 1988 to coordinate tramstlantic 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 Pdoticnet 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 NoAmerica 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 CentefAPNIC) 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 Chapitesffs S

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 gla®tings 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 comps# 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, adoptdNET 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. Tharigevelop
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 domamesand 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 Chapies@&arch and
Education Mtworks, and Chapteri 8lame 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 cofferences 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].cQuin¢ries also
founded one or more big domestic conferences in their home countries.

I n Chapter 6 Network Operatorso6 Groups (NOC
and operators. The North American Network Operators Group (NANOG) was found&®4n
[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 inugsabregions 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\aidpdeent in 1988. It also
had its own spinoffs called the Asia Internet Interconnection Initiative Project (Al3) dealing with
satellite networking, and the School on Internet Asia (SOI Asia) dealing with remote education. The
Asia Pacific Advanced Networ®onsortium (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 NetworkAPBioNet). 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 Kefgance Networkn 2000, and it was
later expanded to cover more countries in Asia with additional-Agra links. TEIN cooperated
very closely with APAN in Asia and GEANT in Europe. GLORIAD had its origin in MirNET, a
RussiaUS network in 1990s, which evolved to becomglobal circular link with the addition of
China in 2004. GLORIAD added the first traB#eria 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, Nethentals, the Scandinavia countries, and Canada joined. GLORIAD was the first
network to realize a direct AfrieAsia link through Egypt. Thus, the only missing direct
intercontinental link for Asia is an Asiaatin America link at the moment. The SILK Prograenm
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. Bothyamoe toglevel
domains (ccTLDs), and IP addresses and other numbers became available to those outside of USA
in the mid1980s. These are the only areas where the Internet is centrally managed. As soon as the
IP address allocation became too complexhamdle 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 ResearcNetworking (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 comunity went through a series of complex negotiations to handie 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 PafEWP)

1998 Internet Corporation for Assigned Names and Numbers (ICANN)
1999 Address Suppanty Organization (ASO) under ICANN

1999 Domain Name Supporg) Organization (DNSO) under ICANN
1999 First ICANN Meeting



During the late 199s, 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 sctipés 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 Englishaipt. 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 doarags. 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 thetr Intern
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) had done since much of the
information on other continents around 2000 is available in wab@oks, 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 (192000) started with the formation of the fisthble 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 organired activities that were expanded substantially

beyond its original charter of the Adracific member of the Coordinating Committee for
Intercontinental Research Networking (CCIRN). Later in the 2000s, the name was changed
informally to the Asia Pacifi 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 iMl987, 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 esponsible 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 inPasidic 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 189@@searly 2000s including:

1995 APNIC, APIA, AlI3
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 renamiksia Pacific Next Generatidhkeeping the same
abbreviation, APNG.

2.1 Coordinating Committee for Intercontinental Research Networking
(CCIRN)

The Second Necessary Atbc Coordinating Committee (NACC) was convened in
Washington, D.C., on 123 November 1987 at the initiative of William Bostwick of the US
Department of Energy and James Hutton of RARE in Europe, who warleagmen of the first
meeting held on 30 SeptemkeOctober 1987. The aim of the meetings was to explore problems
and possible solutions in the area of medidmhighspeed tran#tlantic data communications
links [CCIRN 1987]. At the end of the second megtin November 1987, it was decided to keep

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

Intercontinental Research Networking (CCIFEN)

The draft document on the purpose of the CCIRN tabled in its first meetigyri988 read
as follows [CCIRN 1988]:

The purpose of the CCIRN is to agree and progress a programme to achiewpeanadie
networking services between participating entities (initially US and Europe) to support open
research and scholarly pursuit. liBg management, and technical issues will be examined, based
on agreed requirements.

1 To stimulate ceoperative intercontinental research by promoting enhanced interoperable
networking services, specifically

promoting the evolution of an open internatibresearch network
coordinating and facilitating effective use of the international networks to enhance
the quality of research and scholarship

1 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 tineal network as

=A =4 =4 =

described irrpurposeR

1 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

1 In Europe these organizations are those whicimpte cooperative international networking.
Initially, RARE, EARN, EUNET, HEFCERN, SPANESA, ICB. The RARE Executive
Committee takes responsibility for assembling the appropriate members.

CCIRN meetings were held initially as follows:
1987.910 pre-CCIRN Meeting (in conjunction with NACC in Europe)

1987.11 preCCIRN 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 mid1990s, 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 NetWorkshégia Pacific (IANWAP) did not last as the first
permanent Internet organization for Asia in the 1980s, despite holding four meetinggparitike
19861989 [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 AsiBcPAPCCIRN was formed
in 1993 after several preliminary meetings in 19992. The situation regarding Internet
organizations in the Asia Pacific was very different from the situation in Europe where several
stable Europavide organizations for the ternet and other networks were formed in the 1980s, but



no stable Internet organizations were formed in the-Rsiafic 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 Amean CCIRN and the chair of BITNET, asked some of the
Copenhagen INET patrticipants 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 inngs&ering 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). Thetipgants 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 Augt 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 Asanodpam dnd Robin
Erskine were nominated as the actingcbairs 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 forfirenation 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 Erskifibe 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 wasimarily 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
aganda of the next meeting in 1992. APEPG activity proposals were presented bychtairs
Torben Nielson and Jun Murai, including a program for engineering a comprehensive Asia Pacific
infrastructural common communications facility. ~ The next meetingse walanned 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 summei.of 199

(3) First APCCIRN meeting
The first official APCCIRN meeting was finally held in Honolulu on12 January 1993, after



the three preliminary meetings; August 1991, November 1991, and June 1992. The elections of the
chairs of APCCIRN and APEPG basedthbe 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 Localizan
Link/Connection Model
Funding/Charging Model

APNIC Experiment

=A =4 =4 -4 A

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
19931994 as its initial activities in addition to APNIC Experiment Project and various Birds of a
Feather (BoF). They are described in the subsection (5)cattl 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 througlhttp://archive.orgfor 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 pradtidee a year with a summer meeting
during the INET and a winter meeting in Asia usually during the APRICO¥ezence 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

1995.67 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 (APRICQOT)

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 websitép://InternetHistory.asiander 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) meetingd, @ 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 Nor#hmerica. 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 wachanged once again to Asia Pacific Next Generation (APNG) in the
early 2000s to reflect nature of its activity.

APNG Chairs held their position for tweear terms. The complete list of APCCIRN/APNG
Chairs is as follows:

19931995 Kilnam Chon

19951997 Haruhisa Ishida

19971999 Tan Tinwee

19992001 Shigeki Goto

20012003 Li Xing

20032010 Tommy Matsumoto with cahairs; Okhwa Lee in 2008006, and

Kanchana Kanchanasut in 202609
2010Present Ching Chiao

APCCIRN/APNG documents were not archived well, especially in the initial years until the
APNG.org website was established in the 11890s. We tried to recover some of the early
documents in addition to the document list, and those are listed in FabMa&hy 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 Librdritp://InternetHistory.asihb.

(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 thedt meeting, we defined specific work items, and
many of them became a working groups (WG) or birds of a feather (BoF). APCCIRN/APNG
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WGs and BoFs as of 1997 were as follows:

APNG Commercial WG (aprgommercial)

APNG Developing Countries WG (apgvelop)

APNG Education WG (apngducation)

APNG Internationalization/Localization WG (apiiBn)
APNG Chinese Character SMBG (apngcc)

APNG Workshop WG (aprworkshop)

Internet 1996 World Exposition BoF (apegpo)

Asia Internet Interconnection Initiative (AIBoF (ai3.net)

The following WGs and BoFs had been discontinued by 1997:

APNG AsiaPacific Information Infrastructure WG (apiiiyy
APNG Link Coordination WG (apnrlink)

APNG Organization WG (aprgrganization)

APNG AsiaPacific Mapping BoF (aprgapping)

The Internet Legal Task Force BoF (agagal) was renamed the Asia Pacific Policy and Legal
Forum (APPLe) and moved to APNIGPPLe@apnic.ndater in 1990s.

Many of the WGs and BoFs became independent relglaternet organizations later in the
1990s and 2000s. Others remained in APCCIRN/APNG. The notable examples include:

Internationalization WG (i18n WG) with Chinese Character-8(® (CGSWG)

The Internationalization WG addressed technical issues on hgrsian characters on the
Internet which was designed to handle only English (i.e., ASCIl Code) originally. The effort at
the Internationalization WG resulted in series of IETF RFCs to cover Chinese, Japanese,
Korean, and Vietnamese among others. Ldter, 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 lthse 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 regiohand global Internet organizations including:
1995 APNIC, APIA, AI3
1997 APAN
1998 APTLD
2000 AP* Retreat
2001 APNG Camp
2002 APCERT
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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 furtiternet
organizations in turn, including:

1996 APRICOT

1998 APBIioNet

2000 APOPS, TEIN, SOl Asia
2003 SANOG

2005 PacNOG

2006 DotAsia

2007 MENOG

2008 AsiaFl, AAF

2010 APIX, APrIGF

2011 Asia Internet Hitory 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 Intetné\ssociation (APIA) and Asia Internet
Interconnection Initiatives Project (Al3) were created in 1995 when the scope of APNG activities
was narrowed to neoommercial and noeoperational. The next major spinoff, Asia Pacific
Advanced Network Consortium PRAN), 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 @& 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 early2000s 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 Adfac Raext
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 startingpin 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 ithname changed to the Asia Pacific Next Generation (Camp) in 2003. Fadist®
the initial documents of APCCIRN/APNG.

Table 221. 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 Termsof Reference
003 11991.11.12 |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 DescriptiorMap
009 [1993.03.31 |Secretariat |apccirnall Mailing List
010 |1993.08.01 |Secretariat |APCCIRN Connectivity Map (Postscript)
011 [1992.12.21 |K. Chon Agenda for APCCIRN Meeting in Honolulu, 1993.12112
012 |1993.02.08 |T. Bates Internet Routing in a Multi Provider, Multi Path Og
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 vVBNS Provi
(ASCII, Postscript)

015 |1992.06.12 |IEPG Proposal for Global Internet Connectivity (GIX)

016 [1992.12.21 |S. Goldstein | Circuit Upgrade/Rénoming to Europe

017 [1992.01 UNESCOBangkok Academi®& Research Networks
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
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 CCIR4993.2

work | 1993 K. Chon Description of Work Items (AN@3-085)

024 |1993.07.01 |Secretariat |Agenda of San Francisco APCCIRN Meeting
1993.8.2021

024.3/1993.04.01 K. Chon Agenda of Seoul APCCIRNMeeting in 1993.5.36.1
(Third Dratft)

025 |1993.03.24 CCIRN Brussels CCIRN Meeting Minutes, 1993.2

026 1993.03.26 |B. Washborn | CIX Member Agreement

027 11993.04.06 |K. Chon Area of Work for APCCIRN

028 |1992.12 OSTP, USA |NREN Program Report

029 1993.03.16 |D. Karrenberg GISS BoFAnnouncement

030 1993.02.02 | G. Sadowsky | Workshop for Developing Countries (INET 1993)
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No. Date Author Title

031 [1993.04.26 |J. Murai Internationalization Issues at 1993.1 Meeting
Honolulu

032 11993.03 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, S
Francisco, 1993.8

035 [1993.09.08 |Secretariat | Minutes of APCCIRN San Francisco Meeting in 1993

036 |1993.10.04 K. Chon Agenda forAPCCIRN/APEPG Meeting in Taipei

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

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

039 [1993.11.30 | G. Almes Engineering Tran®©ceanic 44 Mbps TCP/IP Networks

nicl |1993.09.01 |J. Murai, APNIC Pilot Project Proposal by J. Murai and D. Cor

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 (APN
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,
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 (1994.6-1B), Prague

046 |1994.06.18 K. Chon Terms of Reference for APNG

047 11994.06.20 |Jin Ho Hur | APCCIRNMeeting Minutes (1994.6.118), Prague

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

nic3 |1994.07.01 | V. Gebes APNIC Pilot Project Final Report (APNH309)

049 |1994.10.12 |Secretariat |Beijing APNG Meeting (1994.11) Announcement

050 [1994.10.12 |Secretariat |Document Register (06050)

051 [1994.10.12 H. Ishida Beijing APNG Seminar Announcemerii994.11

052 11994.10.12 |Secretariat | Beijing APNG Meeting Attendee Lis1994.11

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 118n WG Agenda for 1994.11 Meeting

057 11994.11.02 Y. Karita HEPNETJ Report for 1994.1APNG Meeting




No. Date Author Title
058 [1994.11.04 |Secretariat |Final Beijing APNG Meeting Announcemeiit994.11
059 [1994.11.14 |PNC PNC Meeting Announcement, 1995.1
060 |1995.01.05 |Secretariat |Minutes of APNG Meeting (1994.11.28, 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 Recommendation for APNG Election Procedure
Comm

hol |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 APNGGeneral Meeting, Honolulu
ho4 |1995.08.11 |APNG Sec |List of Participants to APNG General Meeting, Honoll
100 Document Register (05100)
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CHAPTER 3 International Meetings and Organizations
12.16/2015.1.29/8.5

It canbe saidthat the first international meegy 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 ICC, 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 Meetindl9i7 and decided to work on its
standardization as Open Systems Interconnection (OSI). The original OSI Referencevistdel
definedin the following year, 1978, and other work efforts continuedhim 1980s and 1990s.

Please refer to Chapter 2 The BeginniAg, Asia Internet Histomfirst Decade (198@.990)for

further information [Chon 2013b].

Peter Kirstein chaired a London meeting entitled the (First) International Academic
NetWorkshop (IANW) in 982 to coordinate various computer networks including ARPANET and
other research and education networks in Europe and North America [Chon 201\Bl].was
held annually until 1989 with Lawrence (Larry) Landweber as the workshop chair from the second
meetirg on, whichwas held in 1983 IANW became thenain 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 OrganizatiémsAsia InterneHistory/First Decade (1980

1990)for further information.

ARPANET had itsown 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 mieg 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 historyis well documentean its website, www.IETF.org. Please referhatt
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 compert 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¥tartingin 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) wilie tannouncement of the ISOC formation
in 1991 followed by its formal foundation in 1992 [Cerf 1995; Leiner 200B¢ Internet Society
broadened its activities by designating INET conference as its annual conference. The Internet
Society decided to fornotal chapters in many countries of the five continentgder tofurther its
activities in later years. According to the Internet Society website, http://InternetSociety.org, the



Internet Societ$ mission is as follows:
Shaping the Future of the Intemnet

The Internet Society helps to make sure the beliefs at the core of the Btetmeess
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 envisioriudure 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, @ot@mnic opportunity.

Our vision ofan Internethat is truly for everyone gives us our strength, motivation, and
energy.

Stefano Trumpy and his group in Italy decided to organize alapavorkshop for developing
countries during the first INET conferenae Copenhagen in 1991 [Abba 2012]. This -alagy
event was successful, and so the group decided to repeat thayodeveloping country workshop
during the 1992 INET conference in Kobd-ollowing that experience, it was decided to expand
the workshop tdecome a weelong event to train a few hundred workshop participants from the
following year, and the workshop was led by George Sadowsky with humerous instructors [Chon
2013b]. During the 1990s and early 2000s, a total of several thousand partidioamtsver 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 Deisd 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 Beltrersf CERN in
Europe in the la& 1980s and the software to support it became available in 1990 [Beesei993;

W3C 2013]. Mosaic, the first Internet browser was invented by Marc Andreessen with his
colleagues at the University @finois, and it became available in 1992 [Wikipe@@13c]. 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 ti880&| and their global
coordination becama big issue in 1990s. The International Ad Hoc Committee (IARM25
formedin 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 amael
(ICANN) in 1998 with its first meeting held in the following year in SingaptfPeaddresses and
other assigned numbers are now coordinated by the Number Registry Organization (NRO) with five



Regional Internet Registries (RIRs) from five continemtsich coordinates with ICANN through
the Address Supporting Organization (ASOPRlease refer to Chapter 8 Names and Numbers of
this book for further information.

3.1 International Networking (INET) Conference?

In 1985, the Pacific Computer Communicasd®ymposium (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 firstinternational Networking (INET) Conferenceas heldin 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 invitB85,
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 PCQO8as held but the Internewas increasingly becoming a dominant
computemetworkby early 1990s.

The International Academic NetWorkshop (IANW) was held annually from 1982 to 1989.
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 camder 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: Chimgsa Strategy
TuesdayThursday:

Plenary Sessions
Opening Plenary Session with Plenary Talks
Plenary Talk and Rapporteur Sessions

Closing Plenary Session with Panel Discussion

Four Tracks: Application AreaTechnologyand 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 matesiate not archivectither. You can find the
table of contents of INET 1991 in the Asia Internet History Project website under the Library

! This article is a personal account written by Kilnam Chon. An additional article ogathe 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 Histry Proj
website under Book 2 (199000), http://InternetHistory.asia/Book?2.



section, http://InternetHistor.asia/lib/iaptoceedings.
INET conference was held annually with rotation among tleginenté Europe, 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 (ISOCyas foundedn 1992, and INET conference became thain
conferencef the Internet Society starting from the 1992 INET conference in Kobe.

The Developing Country Workshapas heldfor one day in the first two years of its existence
1991 and 1992t 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 P3&&e refer to the Section 3.2 The
Internet Society Developing Country Workshops for a detailed description.

INET 1995was heldn Honolulu, and Kilnam Chon was the-cbair of the program committee
along with Dan Lynch. We decided to develop the onlineeremice 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 apparethat the time for a generpurpose global conference on the

Internet had passed, and that IN&Tnission hacbeen fulfilled Many regions and countries

developed theiown Internetconferencesnd training courses in the 1990s and 2000s. There were
many specializedconference®n 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 Genevse Rdéer to the
Internet Society website, http://InternetSociety.org for details. The Internet Society also keeps all
INET conference proceedings from 1992, either as scanned imagesearlh&990r 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
Counties came from initial onday 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 fromaAfAsia,

Europe, and Latin America and Caribbean to II$ETin Copenhagen and INESR in Kobe.

They created a ongay workshop program prior to the main INET conference. After the
workshopthe participants went on to attend thainINET 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), | was becoming keenly
aware of the power of the emerging Internet to ameliorate the smmtifinformation poverty that
existed in most developing regions of the world number ofother participants at the conference,
as well as other colleagues, believed that we could help to make this happen.

Lawrence (Larry) Landweber, who was then Vicedttent 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 pursusrgdweber himself had
organized in thel980s 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 180dificial INET conferences. Landweber atitorized 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 thwrkshopwere?

1. To train a critical mass of trainers/professionals in network infrastru¢tansportand
services to be able to support an extension of meaningful networking activities leading to
Internet connectivity within developing countries egented.

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 betweerpaiticipants in the programs so that the
mentorstudent and peer relationships formed during the workshop and conference will remain
strongand of continuing usefulness well beyond the workshop and conference.

4. To increase the level of cooperation amogxjsting 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 nesyarid (3) network navigation

2 See message from Art.SBeorge, INET'93(Network Training for Developing Countries), RIPE NCC, 3 February 1993 that
contains the announcement and application: http://www.ripe.net/ripe/mail/archivesfFipesed/1993/msg00026.html



and resource discovery. The teaching staff consisted entirely of volunteers. Steve Fram and
Scott Weikert led théasicconnectivity track; Randy Bush managed the TCRABK; andArt St.
George led thérackon network naigation andresourcediscovery on the Internet. -JAnne Scott
managed local logistics and other support functions.
Participants included 126 individuals from 67 countries. Applicatie®e solicitecthrough
multiple channels through emaihd throughcontacts at international organizations. Instructors
met in Palo Alto in spring 1993 to inspect physical teaching space, daoigequipment that
would be needed, look at housing conditions, and select the participants. The selection process

took into account ability to paynatureof prospectiveparticipan® employment status, geographic

diversity, and adequacy of background to learn the material. In general, participants employed by
governments and PTTs were not subsidized, wheyaggipantsworking in NGOs or otherwise
connected tograss rootscivil society organizations weresubsidized most including air
transportation.

A significant amount of equipmemtas needeébr the workshop. For this firstorkshopPCs
were obtainedargelyfrom the Uhiversity, and modemsoutersand other equipmentere 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 wapproximately$300,000 Funds were obtained

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

registration funds through Larry Landweber, contributions for RINAF and the International Science
Foundation, and workshop fees from someigiaants.

(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 toSMETParticipantsvere

housedin the Krystal Hbtel, 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, Britisecomand others installed the first E1 aiit
into Czechoslovakia in time for the eventortuitously, 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 hoday,a7 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, butrackemas addd to
recognize the increasing importance of national network management, concentrating on technical,
regulatory and political issues.  The new track was organized by two EgypastsyaAbdel

Baki and Tarek Kamel, both of whom had been students in 988 tvorkshop. Geoff Hust&n

book,rThe ISP Survival GuidBwas motivated and informed by his experiences as an instructor in

the new track. The length of the workshop, which had IBedays, was lengthened to 6 days in
recognition of the need for moriene 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 aconsiderable amount of training material had accumulated, and after ascertaining
that almost all of the participants had access teRTIM drives, we decided to collect all of this
material and create GROMs for each participant.In 1995 this was no easyask, 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 copiefor participants beforehe end of INE®5. The tradition of creating GD

ROMs for participants continued unt2001, when the nature of the workshop changed
significantly.

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

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

participants. Among the instructions for participants was the admonition to pack lightly, because it
washighly probablehat they would be carrying up to 20 pounds in books battktwem. Those
who have visited technical library resources in developing countries will understand wizgor
benefit this was at the time.

In 1995we received a grant from NATO to train a cadrdea$ternEuropeans to learn how to
run such a training workshop.Under the leadership of Jacek Gajewski from Poland and Oliver
Popov from Macedonia, a cadre 6.8 people participated in both the regular workshop tracks and
classes during the night regarding haev plan for, structure, and execute technical Internet
workshops. This resultedquickly 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) Expansionof traini ng in French

INET96 was heldin Montr@al, Canada, and the workshop that precedeslai heldusing the

facilities of McGill University. Alan Greenberg, who was destined to play a central role in
directing future workshops, was the Director of Computind &elecommunications 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 ttie factolanguage of the Internet community,was
increasinglyclearthat there wereery largesegments 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 assembheldiwao tracks of instruction were presented
in French, making six tracks in all.

The MontRal workshop was our largest workshop composed of 243 participants representing

94 countries and 43 volunteer instructors. The amount of equipment loaned tacklsewss
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 Kualar,LMalaysia



in June 1997, preceding the INST meeting. That ye&r workshop brought together 133

students from 63 countries, and a training and support staff of 29 from 15 countries. All training
staffswerevolunteers who donated their time. Becaukthe location of the conferencelative
to Francophone countries, no tracks were taught in French this year.

INET®8 was heldn Geneva, Switzerland, and the workslvegs held at th€it®Universtaire
where a full set of English and French tracks wexgglt. Sponsorship of the workshops was
broad, including®gence 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 Bancar A total of 162 participants came from ¢Ountriesand 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 WAll€ledafter the

ISOC workshop series, and run in parallel to the I®BTvorkshop The workshopvas heldin

Rio de Janeiro and the primary language used was Spanish. Both this series and the workshop
series sponsored by CEENET have continoddis day.

The 1999 workshopas heldn San Jose, California prior to INESP.  For the second year in

a row, the workshopras held at twsites. In addition to the site of INESP in San Jose, a parallel

workshopwas held in Venezueldhe San Jose workshop brbtigogether 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.  Alshonethird of the San Jose instructors were former students of
the workshop program. All training staffeerevolunteers who donated their time.

The 1999 Latin American Workshop, held at the Universidad de Los Andéded\La

Hechicera, Fac. Cienciag) M@®@rida, Venezuela during July 1999, trained 198 students from 19

countries in 5 tracks of instruction. The trainimgs heldin Spanish. Edmundo Vitale and
Ermanno Pietrosemoli were again the principal organizers of the workshop. wé&tregssistelly
33 volunteer instructors from 11 countries. Following the Merida workshop, 13 of the 33 instructors

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

from the San Jossorkshop

During the week precedindNET 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, J&tandents 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 formereS&inion, and4
from the Middle East. A volunteer staff of 30 came from 16 countries.

At the 2000 workshop in Japahiracks of instruction were offered. A fifth English trasks
beenadded to teach poliegased routing, and one French track wHsred 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 maintaihetir 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 bplegtpgether on a
global basis for training. The 200lorkshop therefore,adopted a somewhat different syllabus,
combining more advanced technical training with a new orientation toward Internet policy and
legislation and examining the interaction betwethe two. Participantsvere selectecon the
relevance of their interests and positions in the Internet policy space. There were about 33
participants an@ volunteer instructors.

The general impression is that the 2001 workshop was very useparizipants However,
at that time, based upon attendance it was becoming apparent that the global INETs had served their

purpose, and ISOE 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. Participmate encouraged to return to their
countries and activelghare the knowledge and resources that they had gained during the work.
This resultwas achievednore often than not.

Many of the workshop participants returned hdameventually occupieading positions in the
Internet field in their country or region. At least fquarticipantsascended to the role of Minister

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

Internet and its use in satiand 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 tpEmetia

the Internetinto 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 iin&jor architectural change on 1983.1.1
with the introduction of Internet Protocol version 4 (IPv4) along Transmission Control Protocol
(TCP) [Lynch 1993]. ARPANET also tarted the deployment of Domain Name System (DNS) in
1995 including generic Tepevel Domains (gTLDs) such as .com, .net, .org, and .edu as well
as .uk, the first country code Tdgvel Domain (ccTLD) for United Kingdon©ther ccTLDswere
introducedfrom 1986.

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



Foundation (NSF) in th& SA. The Midterm Evaluation Panel delivered its Midterm Evaluation
Meeting Report to the NSF in December 1994 that included the recommoeniadllow 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 eadbmain 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
registations. This wasthe beginning of the domain name service business. Unfortunately, none of
the Midterm Evaluation Panel membe&rsrefrom a commercial sector and could not anticipate the
birth of the multibillion dollar domain name industridSI was lagér acquired by Verisign
In 1996, the International Ad Hoc Committee (IAHC) was formed as an internationat multi

organization effort for specifying and implementing policies and procedures relating to gTLDs. The
following organizationsverelAHC members:

- Internet Society (ISOC)

- Internet Assigned Numbers Authority (IANA)

- Internet Architecture Board (IAB)

- Federal Networking Council (FNC)

- International Telecommunication Union (ITU)

- International Trademark Ass@tion (INTA)

- World Intellectual Property Organization (WIPO)

The IAHC issued the generic Top Level Domain Memorandum of Understanding {§TblLD)
that was signed by over 200 organizations in 1997.

In January 1998¢A Proposal to Improve the Tewical Management of Internet Names and

Addresse®called a Green Paper, was issued by the National Telecommunications and Information

Administration (NTIA) of the US Federal GovernmeniThe International Forum on the White
Paper (IFWP) was formed as tfalow-on activity to deliver a White Paper, and a series of IFWP
workshopswere heldaround the world [Rony 2013]. | 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 Internetelated 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 (I@/4SN)
publishedat the end of the series of IFWP workshops in September A88&€ANN 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 Orgamigas0) 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 tfemationof the DomainName Supporting Organization
(DNSO)was heldn Barcelona on 148 October 1998. | 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 Mongég, Mexico on 1517 November 1998, and the third



meeting in Washington, D.C. on 22 January 1999. The last consultation m&asnbeldin
Singapore on -3 March 1999, which | chaire®ne of the key issues at the Singapore DNSO

consultation meeting wathe number of constituencfdbat is, should we have separate registry

constituencies for the gTLD and ccTLD, or one registry constituency for both TLD groApghe
last minute, it was decided at the first board meeting of ICANN to accept the reconiorefrdan
the DNSO consultation meeting to have the seven constituencies including two registry
constituencies to serve the gTLD and ccTLD groups separatedyfive other constituencies are
Commercial and Business Use@onstituency Internet Service andConnectivity Providers
Constituency NonCommercial UsersConstituency RegistrarsConstituency and Intellectual
Property Interest€onstituency The first DNSO meeting was then held on the following days, 4
5 March 1999. | chaired the first DNSO megtitoo. 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 (RIR&PNIC, 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 ofelnteumber
resourcesAfriNIC joined NRO as soon as AfriNI@as foundedn 2005.

The third supporting organization is the Protocol Supporting Organization (fleE@yernet
Engineering Task Force (IETF) as the only member.

ICANN also created four advispcommittees; the ALarge 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 cultbseformalizing 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 errordn the first several ICANN meetings. IETF practice among others influenced
ICANN on this open meetingracticeas well as other open practices. ICANN decided to meet at
various locations around the world, with each continent hosting in turn. ICANN thesgstimes
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 rfdntercontinental 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 Networki(@CIRN). 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 Interne organizations that could take on coordination roles for the Internet and other research
and education network8Ve needed to cover many areas of the Internet activity including the Asia
Pacific Network Information Center (APNIC) Experiment Project, a @engial Working Group, a
Security Working Group, a Satellite Working Group, and soue 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. Ed 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 waytangand decided to

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

2014.5.1 revised
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1988
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Figure 4-1. APNG Genealogy
The APNIC and Asia Pacific Top Level Domain names forum (APTai@)coveredn Chapter
8 Names and Numbers. The Asia Pacific Advanced Network ConsofA&AN) is coveredin



Chapter 7 Research and Educational Networke Widely Integrated Distributed Environment
Project (WIDE Project) and its two spinoff organizations; the Asia Internet Interconnection
Initiative (Al3) and the School on Internet Asia (IS&sia) 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 communyjtsupport.

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 hespecialcase as all other groupgere non
commercial in nature. We needed to accommodate many people who were considering commercial
activities when the APNG Commercial Working Gromgs foundedn 1993. It was one of the most
popularworking 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 itdeeisiedthat
APIA serves as the management organization for APRICOT.

There were severather Internetelated 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 (ARKAREN
was foundedn 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), whi@s createdh 1989 by nerging CSNET and
BITNET in the USA. BITNET interoperates with the Internet at the email level. CAREN was
phased out later in the 1990s. APIl was proposed by South Korea at Asia Pacific Economic
Cooperation (APEC) and was foundedin 1995 as one of APEC elecommunications and
Information Working Group (APEC TEL) programs. Some of the Asian Internet organizations
such as APAN maintained close cooperation with APIl when APAN was going through its
formation process in 1996. The APKI Forum was founded if®@1 to cooperate on a public key
infrastructure among various countries in Asia. The APKI Forum was renamed the APKI
Consortium later. APKI was one tfe rarecases where APNG and its spinoffs did not invaive
forming APKI Forum at all.

In theearly 2A.0s 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 cooridate 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 addiiold ity
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 af yéaning APRICOT



andthe summer APNIC Meeting.

The Asia Internet History Project was created to study the history of the Intethetli®80s
and 1990s. Around 60 Internet pioneers in Asia and the rest of the world contributed articles, and
over 50 advisors in thworld contributed as well. Two books including this book are expected to
be publishedn 2013 and 2014 to cover the Internet history from the Asian perspective in'the 20
and 2% centuries.

4.1 Asia Pacific Star Retreat (AP* Retreat)

The Asia PacificNetworking Group (APNG) was founded as the Asia Pacific Coordination
Committee for Intercontinental Research Networking (APCCIRN) initially in 18843, and many
other Internet organizations were founded subsequently in Asia throughout the 1990s artd 2000s
help coordinating the explosive growth of the Internet in Asia and the rest of the wbhdse
organizations included APNIC, APIA, AlI3, APRICOT, APAN, and APTLD among others. To
remaineffectiveg many of these Internet organizations needed coordimamong 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 meansanythindRin Unix notation). It is pronounce@\PstaS The first such

meetingwas heldin 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 owaference. To

disseminate information, we registered a domain name, APstar.orgrsiRisenot allowed in the

Internet domain names. We requested that IntERLab of the Asia Institute of Technologyo(AIT)
serveas the AP* Retreat secretariat.

We normaly hold the winter AP* Retreat on the Sunday before the APRICOT Conference in
February. The Summer AP* Retrear® tiedto some of the major Internet events such as APAN
and APNIC.The AP* Retreat is normally chaired by a local Internet leadién an opional
additional leaderfrom elsewhere. Wanormally spend the morning on update presentations by
various Internebrganizationsand then spend the afternoon on specific issues arising out of them,
followed by the AP* Dinner where participants continue digcussion 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 probles.mdst 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, wead presentations from around 20 organizations. Secondly,
some organizationshardly show up. Financially, we rely on voluntary contributions from AP*
Retreat participants, and additional contributions from APNIC and DotAsia for AP* Retreat
secretariaind neeting support. During the first three years, we also held an AP Joint Secretariat
Meeting to coordinate among tkecretariat®f various Internet organizations Asia but stopped
themeeting due to lack of interest.



The following table shows the past ARetreats.

Table 4-1. PastAP* Retreats

2000.2.27 Seoul
2000.7.16 Yokohama
2000.10.2er1 Bangkok
2001.2.25 Kuala Lumpur
2001.8.2425 Bangkok
2002.3.2 Bangkok
2002.8.2930 Shanghai
2003.2.2223 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
Internetorganization in Asia, some of the past APNG chairs started discussing how to foster the
next generation Internet leaders in Adrathe first decade, the 1990s, the founders of the regional
Internet organizations led most of thetivitiesand did not gie 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 asagreed that sucin activityor 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, goests, and
recreational facilities in the same area. Kilnam Chon and Kanchana Kanchanasut jointly chaired
the camp. We invited around thirty neggneration participants from around ten countries as well as
around twenty of their seniors as mentors. Wal Ipresentations by the negéneration
participantsas well as the seniors followed by discussion in a raabte format. We agreed that
the initial camp wasuccessfubnd decided to continue organizing camps twice a year concurrent
with the main APNG neetings. The funding for the first camp in Bangke&s arrangedh an ad
hoc manner. For the succeedica@mps the APNG Chair and other seniors were in charge of the
fund-raising, and the next generation participants were in charge of the program irasasst ¢

The second camp was held in Shanghai, concurrently with an APAN Meeting six months later
in August 2002The camp was organized by the Next Generation Comnuittgieed by Sunyoung
Yang of Haja Center, Seoul, who alsbaired thenext camp committeen Taipei under APNG
Chair, Professor Li Xing. There were 60 participants from ten countries including next generation
participantsand their senior mentors.

The following topicswvere discusseduring the second APNGamp

What the meaning of the Asia YéulNetwork was

What the possibilities of Internet Leadership in Asta Pacificwere

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 arteérmck their own personal networks

= =4 a4 -—a -

There were three brealut 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 neepéngear where
APNG Campis colocated It changed to oneampper year in 1994 when Tommy Matsumoto

became the APNG Chair, and later the APNG Camp became the 3RNI@ primary activity.

Li Xing was the APNG Chair in 2002003, followed by Tommy Matsuoto in 20032010 with
Okhwa Lee as the echair in 20052006 and Kanchana Kanchanasut as thehear in 200620009.
One of theimportantsuccess stories is that Ching Chiao, who was one of the next generation
participants in the Kyoto APNG Camp in 2005¢seeded Tommy Matsumoto as the APNG Chair
in 2010. We finallysucceeded in fostering nextgenerationleaderand hopel that even more
nextgeneration leaders will emerge through the efforts of the APNG Camp and other programs.
As APNG Camps came toe senas successful, some neggneration participants started to
organize local camps in thedwn 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
Banglaegsh, Cambodia, China, Hong Kong, Malaysia, Philippines, South Korea, Sri Lanka, and
Taiwan.

Recently, many Internet organizations around the world are addressing the same issue

developing the next generation Internet leaidknsl they have begun to orgamigimilar programs.



The Internet Society has implemented a global program. The Internet Governance Forum and
some ofregionallnternet Governance Forum organizations including the one in Asia, APrIGF, have
also implemented programs for the next genenati 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 matterghierough
Internet Archive, archive.org. The most comprehensive information on the APNG Cantye can
obtainedin 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 thirteamih in Seoul in 2013re
shownin the following table:

Table 42. Past APNG Camps

2002.3.12 Bangkok
2002.8.2829 Shanghai
2003.2.2021 Taipei
2003.8.2425 Busan
2004.7.25 Cairns
2005.2.2123 Kyoto
2005.8.2325 Taipei
2006.7.1820 Singapore
2007.8.2730 Xian
2008.8.1115 Bangkok
2009.7.2022 Kuala Lumpur
2010.7.1215 Hiroshima
2011.2.2125 Hong Kong
2012.8.1519 Seoul

4.3 Africa Asia Forum on Network Research and Engineering (AAF)

The Internet communities of Africa and Aglad not have a good forum fa@ooperatioreven
though Africa and Asia hathcreasingly moreeconomicand political collaborationsn recent
decades. Previous cooperation between Africa and Asia involving the Internet included the

following:

- Participationat 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 Secretaiiatorder toprepae for the formation of

AfTLD in Africa

- Regional Internet Registry (RIR) cooperation between AfriNIC and APNIC. These

two RIRsvisits to each othé meeting on a regular basis

- Organization of the Islamic Cooperati@@omputer 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 a
Kilnam Chon, Jun Murai, and Sureswaran Ramadas met him in Seoul and discussed the
possibilities of Internet cooperation between Africa and AsWe agreed to organize a forum for
cooperation in network research and development, engineering, and edud&icmamed it the
Africa Asia Forum on Network Research and Engineering (AAF). AsiaFl invited AfriNIC to its
annual weelong event called the AsiaFl School in the following year. Adiel Akplogan, the
AfriNIC executive director, visited the AsiaFl Schowol 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 tbpezation initially, and decided
that Asia would participate in major African Internet events including the AfM@GIIC
Meetings every May/June which was renamed the Internet Summit Africa in 2012, and at the
AfriNIC Meeting every November.

We startedby 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 Yoshiyukkanaumiand MasatoshKakiuchi during the threelay IPv6
Worksh@
- Network Traffic Measurement liyyunchulKim and Sue Moon (remote participation)
The next AAF event was during the twmeek long Annual AINOGATrINIC Meetings in
Cairo in June 2009. We organized a -olay AAF Workshop and a remote medicalideo
conferencéetween Egypt and Japan. The AAF Workshop covered the following sessions with six
Asian, two African, and one Europesgpeakers

- History ofthe Internetin 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 (Al3/SOI)

Future Internet

Sustainable Energy Strategy

- Measurement

The remote medicalideo conferencewas organizedetweenCairo University in Egypt and
Kyushu University in Japan. The link for thideo conferencespanned several research and
education networks around the world: the Egypt University Network, Internet2, APAN, and
Japanese research networks. The remote medd=d conferencavas organizedinder IPv6 with
the network bandwidth of-80 Mbps.

The next AAF event was during the AfriNIC Meeting in Dakar in November 2009 where a one
day AAF Workshopvas heldon the main topics of security and network traffic measurement

We had a very elaborate tvday program for the Annual AINO@friNIC 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 AIN&@NIC Meeting in Kigali to
develop CERT instructors with the following program:
- Introduction/Managerial Course
- Technical Staff Training Course
- Advanced Topics

Much of the course programvas broughtfrom JPCERT and APCERT. The CERT training
program became thmaincollaboration activity of AAF in the following years with more courses in

Johannesburg in November 2010, Dar es Salaam in May/June 2011, and®&aoNalember

2011. By May 2012 irBanjul, African instructors whaevere trainedat the previous courses in
20102011 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 atmally, with the formation of the Web
Working Group along with the Security Working Group in 2010. AAF organized a Web Workshop
in May 2010and had a Web Working Group Meeting in May and November 2010. But the web
serviceareg as well as network traffimeasurement and IPv6 aredisi 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 QG
APRICOT, AfNOG, PacNOG, SANOG, MENOG
Joint Session on NIC
APNIC, AfriNIC
Joint Session on CERT

APCERT, AAF Security WG, OICCERT

The Hong Kong APNG also had two participants from Afficgéenegal and Rwanda.

AfriNIC usually sends somef their staffs to APRICOT and APNIC. From 2012 on,
AAF coordinated with APRICOT on African patrticipation to APRICOT including its training
programs such as security through the APRICOT Fellowship program. Two Africans participated
in 2012 APRICOT inclushg 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 wtitho



substantial changes.

AAF was six years old in 2013, and it wéme to look forward to the next phase. The CERT
training program was thmain collaboration activity at AAF, but it is now handled by AfriCERT
after itwas incorporateth 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 (AsiaFl)

The National Science Foundation (NSF) of the US Federal Government organizess afer
workshops to address Future Internet research in-2006, and decided that there was need to
carry on Future Internet research as a {t@rgn research project of D years with a cleaslate
approach and priority on security, scalability, mdiiliand 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 Interstertingin 2006 through itEIFFEL White Paper and
EuroFGI/EuroNGI.

In Asia, Chinastartedthe China Next Generation Internet (CNGI) project based on IPv6 in
2004. South Koreatartedits Future Internet Workshop @006 and formed the Future Internet
Forum in the same year. NICT in Japan started the AKARI Project in 2006.

Some of theparticipants 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 regionalg naeti
organization for Future Internet research collaboration in Asid.that luncheon, we reached a
fairly good consensus about the formation of a regional future Internet forum in Asia. The
consensusicluded:

- Joint working group in selected areas

- Jant conferences and publications

- Focus on Asia starting with China, Japan, and South Korea

- Federated shared testbed

- Focus ornl0-20 yeardong-term research, but considering research also lessehgears

- Human exchange shall be considered

We expected Qeers of Excellence on Future Internet research in all countries. The participants
of the lunch discussion included:
Chinai Li Xing
Japari Masaki Hirabaru and his colleague from NICT and WIDE Project
South Kored Yanghee Choi, Kilnam Chomaeyoung<im
The second preparatory meeting was held during the Xian APAN Meeting-28 August
2007 to develop a strawman proposal with the following content:
1. Organization
- General Assembly, Board, Chair, Secretariat
2. Working Group Candidates

- Architecture, Wreless/Mobile, Backbone, Service, Application, Social Requirements



3. Conference

- Annual conference, workshops
4. Education

- Short courses (20 days), academic courses, joint thesis supervision, visits
5. Testbed (option)

The third preparatory meetingas held at Sookmyungniversityin Seoul with the following
schedule on-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 AsiaFl School witta focuson Mobile and Wireless Networks proposal development
meeting was held on 7 December 2007 with a pldmtd the weeklong school in the first quarter
of 2008. The Acting Steering Group meetimgs held on 1Decembe2007 to develop progress
reports on AsiaFl committees and BoFs including:

- Education Committee
- Event Committee

- Testbed Committee

- Architecture BoF

- Mobile/Wireless BoF

The first year planvas also developeas follows:
2008.1.2223  Honolulu dumg TIP 2008
Interim Board Meeting
Interim Steering Group Meeting
Event Committee
Joint Testbed Meeting with APAN and US organizations
2008.2.1821  AsiaFIl School on Mobile/Wireless
2008.6.1821  AsiaFIl General and other meetings
2008H2 AsiaFl events in CJK
2008Q1 AsiaF| General Meeting
The Honolulu meeting on 223 January 200&as compriseof the followingmeetings

Board Meeting
Steering Group Meeting



Architecture WGMeeting
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 bard election within a year.The interim board also elected an interim Steering Group
chair (Kilnam Chon) and Secretariat directdorfgwonChoe).

The first AsiaFI School was helth 1821 February 2008 at the Engineering House of Seoul
National Universy with the theme of mobile and wireless networks. 22 graduate students
participated from 10 universities; Bniversitiesin China, one university in Japan, andour
universitiesin South Korea. There were 14 presentations by Ph.D. studentsraagresentations
by MS students as well &ise 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 speedpEsakgrs from China, Japan,
South Korea, and the USAA full-day tour of KAIST was scheduled including a visit to its
mobile/wireless testbed dfridayafter the AsiaFI School completed earlier in the week.

In the following years, AsiaFl Schools were heldery summer and in some winters. All
AsiaFl Schools havéeen heldin China, Japan, or South Korea; we have not yet succeeded
holding an AsiaFl School in another region of AsiaThe first exception is planned to be Hong
Kong in 2013 when the AsiaFdchoolis colocatedwith the Hong Kong SIGCOMM. Workshops
on various topics were held during AsiaFl Schools as well adsoated events. The AsiaFl
workshopsare mostly heldn China, Japan, or South Korea, but occasionally have helenn
other counties and regions such as Hong Kong, Taiwan, and Thailand.

AsiaFl| focused on Future Internet architecture, mobile and wireless networks, and testbeds.
Currently, AsiaFI focuses dnformation centrimetworking (ICN) only, and AsiaFI is looking for a
secoml area tdocus

The List of AsiaFl events in the first five yeassshownin Table 43.

Table 4-3. List of AsiaFIl Events in 20082011

2008.02.1&1 AsiaFl School, Seoul

2008.08.2829 AsiaFI School, Jeju

2008.10.27 Workshop on Fundamental Issued-ature Internet, Qingdao
2009.01.1215 AsiaFl School, Beijing

2009.03.03 AsiaFFAPAN-AAF Joint Workshop on Future Interneedhnology
2009.08.2428 AsiaFI| School, Jeju

2009.09.19 Workshop on Mobile Internet through Cellular Networks, Beijing
2009.11.17 Future Internet Workshop, Bangkok

2010.02.2427 AsiaF| School and Workshop on Identifiers, Seoul
2010.08.2428 AsiaF| School, Yokohama

2011.02.23 AsiaFl Workshop, Hong Kong

2011.08.0812 AsiaFl School, Daejeon



2011.11.12

2012.03.11
2012.08.1923
2013.01.1e17
2013.08.0911
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CHAPTER 5 Major Domestic Conferences 20411221217

Many countries began to hold national conferences on the Intertie i990s. Many of them
were inspired by global and regional Internet conferences such as Pacific Computer
Communications Symposium (PCCS), International Academic Network&iAdW), 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 domestinferences that attracted the
participation of one thousand attendees or more.

Japan decided to hold a domestic conference called IP Meeting in 1990, wdschater
renamednternet Week. See Section 5.1 Japan for details. Interop started in Salsderamdio86
to testinteroperability of various Internet equipment. Interop added Interop Tokyo in 1994 in
addition to several more Interop conferences with exhibitions in the USKein990s Interop
Tokyo became one of the largest Interoenferencesvith exhibitionsand interoperability testing
networks in the world. Later, Mumbai, India started to hold the second Interop conference in Asia
from 20009.

South Korea held the Pacific Computer Communications Symposium (PCQS85ut did
not continue hsting 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 dev&openferenes

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 bannemrAPNG Workshop on Internet Technology and Itsd®)  Later, the Internet Society of

China was founded i2001 and has been hosting the annual China Internet Confefemehe
following year, 2002 [ISC 2013]This is currently one of the largest Internet conferences in the
world. The Chinese researemd education network community also started to hold an annual
CERNET Conference from994[CERNET 2013].

Many other countries hold domestic Internet conferences with less than 1,000 participants.
Some of thesare coveredn the Asia Internet History Bpect 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 tefore
Internetconnectivity became common in Japan, JUNET had a waak®operational messages to
other administrators GRUNET participating institutions via fj.announce newgroups [WIDE 1999].
USENET news wathe only mechanism to make ettemany communications in that era.



When an institution started to connect to theernet, there waso common announcement
mechanism. Note that World Wide Web wast 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, thnéernet projects weractive, and their networks
were connected each other in Japan: JAIN, TISNWHRE [Ishida 1992]. Each network project
has itsown community, but there was n@ommonmechanism to discuss and coordinate various
operational issues auss thenetwork projects in Japam order toexchange operational tips and to
seeeachothern -Rbh&€o basis, holding Mereteyagmal | wane eq |

The very first meetingvas held in thafternoon of 27 Jun&990, in thenewly established Keio
University's Shonan Fujisawa Campus (SR@)ich justopened in April 1990The reason why the
site was selected despite a somewhat inconvenient location for those who d@mmtiown Tokyo
and outside of Tokyo (the bus ran Iéssquently then athe student population of the campus was
lessthanoné i ft h of todayds popul ation) was that s
see its computingnvironment of 160 Unix workstations with a brand new campus nesystkm.

The number ofattendeesvas 52, and roughly half were from universities governmental
research institutions. The agenda started withnénoduction of each participant, an update of
Internetprojects, internationatircuits, DNS operation, routing, arghewsdistribution. After the
conclusionof the meeting, #&rief introduction ofthe SFC campus networking was given followed
by a cocktail partylP Meeting was held once a year in various locations in Japan including Tokyo,
Kobe, andHiroshima. Informalengineering and operational coordinatgyoup, named JEPG/IP,
was the body to organize the meetings. Alzodbzen of members participated in JEPG/IP from
various Interneprojects.

When the number dadttendees increaseitiwas necessary to seek venuesanvention centers.

In order torecover the roonctost,tutorial sessions were prepended to each meeting, gradually
forming "Internet Week"As the operational overhead had exceedectdpebility of a volunteer
group, the operation of the event was tfarmed to JPNIC beginning with 1997 Internet Week,
which was held irYokohama in December 1997 with total participants of about 4,086e
http://www.nic.ad.jp/ja/materials/iw/ for details.

While some of the operational coordination effogmained onnternet Week events, most of
the functionalities have been inheriteg the Japan Network Operators' GrodANOG) thatwas

1

established in Novemberl997. Sed ANOGOG s Meeting £

http://www.janog.gr.jp/en/index.php for details.

Due to the cost of the eeting venues, Internet Week was heltate November through early
December. While most of the contemtoduced or discusseslere coveredy books, magazine
articles, omlogs, it was one ojoodopportunities to meet other network administratorsaface
to-face basis. It also summarizes varidogernetrelatedactivities each year. Consequently, the
number of the participants didndét change a | o



5.2 South Korea
Sunyoung Han

In South Korea, there are several importantrivde conferences that have significant meaning not
only in the number of participants but also historically and technically. The following are some of
the weltknown Internet conferences that have been held with more than da@@pantsevery

year in D00s: DevOn, NDCDEVIEW, 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 standsf o r 0Kor ea Il nternet Conference. 0 KRNE
technologies and leading Internet services in South Korea. At KRNET, Internet users, policy
makers, technologists, and operators gather together to present and discuss issuesebn Inter
development and relevant local and global trends.

The first KRNETwas heldon 7-9 July 1993 at the Research Center of Korea Telecom (KT) in
Seoul. The capacity of the venue was only 88&tsput the number of registrants was more than
700, and anotr conference hall was arrangedar KTto accommodate the overflow. The year
1993 wasvery importantbecause people began to tatenginterest 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 IN&E€re heldfor the first time around the same period. In South
Korea, many were istested 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 quitesuccessfullt was cesponsored by Korea Education Network (KREKprea
Research Environment Open Network (KREONET) and HANA Networkvas cehostedby
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 serversyemeas devices,
cables and connectors, routers, PCs and LAM®& program of the 1993 KRNET included the
following topics: Tutorial for Internet users, Tutorial foetwork operators anchanagersglobal
and Korean InternetGlobal InternetResources andervices, andSession onExperiences of
InternetUsers Company,University).

The numbers of participants of the KRNETs held between 1994 and 2012 ranged between 1,000
and 1,500. There were thirtyne presentations including tutorials at the 1994 KRNEiEre were
seventyfive presentations at the 2012 KRNET. KRNET Hheen heldin the Gangnam area of
Seoul from the second KRNET in 1994 onward.

KRNET provided an Internet Gato the participants of KRNET from the first year onwards.

Korea Telecom, one dhe largest ISPs iBouthKorea has provided higbpeed 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 Inégtopition.

The major ISPs, device manufacturers, government agencies, and universities participated in the
exhibitions too. The exhibitions were earganized by Digital Chosun. KRNET has been co
organized by Open Standard and Internet Association (OSIA) andngoset 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 haleen invitedo KRNET over the years. For example, Vint Cerf,
Radia Perlman, and Ctes Perkins werénvited to deliver keynote speeches or tutorials at the
1996 KRNET.

In the 1996KRNET, a couple of sessions were multicasligd to the Internet by MbonrKR.
KRNET also created the KRNET Award in 2006 to honor those who @madkiablecontribution
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 KRS ET
heldin Kwangju in addition to Seoul. The 2005 KRN®&s held irBusanas 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 w&slebrating 30 years of the Intet in South

Korea and 20 years of KRNIRTTo mark this special event, the following special events were

organized:

1) Special Plenary Session: Vint Cerf sent a congratulatory videow&stshownin the
session.Kilnam Chon of KAIST delivered a keynote sppec ent i t | ed, AThe
I nternet and the Future Il nt ernet Researc
delivered a keynote speech entitled, nThe
g 0 i nSgryoung Han of Konkuk University made a presentationhe 20 years of
KRNET.

2) A special session was held to commemorate thged® history of the South Korean
Internet.

3) Abook waspublished, entitledKRNET f the Past 20 YeaiR.

4) A picture exhibition was set up in the conference lobby that document8@-ffear history
of the Internet in South Korea.

5) Abanquet to celebrate the®@anniversary of KRNET and the B@nniversary of the South
Korean Internetvas held

(2) Industry Conferences

DevOn (http://devon.daum.net)

The Web Applications Conferenchitp://webappscon.conwas founded in the mig000s,

hosted jointly by several Internet companies. In the early 2010s, Daum, one of the largest web
service providers in South Korea, startedhéstthe conference al@y and changed the conference
name to DevOn. More than 1,000 programmers and managers participate in this annual conference.
DevOn is a on@lay conference intended to bring developers together to share and learn. The
conference consists of keynote speech&gliscussions, technical sessions, commuségsions
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 (NDE€hostedoy Nexon, one of the largest entertainment
companies in the world. Gandevelopersas well as individuals from the academic sedtaxe
participated in NDC. NDC is the threly conference where presentation topics include game
design, programming, visual & sound arts, productiarketing and management.

DEVIEW (http:// www.deview.kr/)

DEVIEW is a developers conference hosted by Naver, peeator 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, frentl apps, HTML5, CSS, Android, GPU
computing, UX, big data, and databas

Seoul Digital Forum (http://www.SeoulDigitalForum.com)

The Seoul Digital Forum (SDF) is a velgrge annual international conference hosted since
2003 by the Seoul Broadcasting System (SBS), one ohtlee tajor 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 newspapkshers as well, and
international event companies also organize similar conferences.
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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 vewsokshops for 24
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-h8€0s, similar to the North American

Network Operators Group (NANOGand the European Opera®Forum (EOF) of RIPE as well

as the Internet Society Developing Country Workshops [NANOG 2013; RIPE 20ARJOG and
EOFwere foundedn 1994; NANOG meets three times a year BRIEE meets twice a year. The
Internet SocietyDeveloping 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 way a ver
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 dedide hold similarrNetwork Operators Group

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 @p Conference (PacNOG) from 2005, and the Middle East
Network Operators Groujeetings(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 NeuekatorSGroup 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
(APRICQOT)

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 Pacit Rim region was not immune to this scarcitire birth and growth of Asia Pacific
Regional Internet Conference on Operational Technologies (APRICOT) was a -optteffort



aimed at creating an environment in which network operators within the Asia aifat Ram
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 regio
Within the US, the North American Network Operations Group (NANOG) was formed in 1994 as a
replacement for the US National Science FoundatjmomsoredrRegional TechR workshops.

These workshops brought together operators of the various NSFNET reggtwalks to discuss

how to run theimetworks trade horrorstoriesand figure out how to best serve their respective
communities. NANOG, then hosted by MERIT, a ngumofit operator of a research network in
Michigan, USA that had been funded by NSF to aggnthe 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 Ameridalhile
attendees from other regions routinely participated in and contributed to NANOG meetings, the
travel costs, language and culture barriers, and differing levels of experemtexpectations
hampered information exchange and technical knowledge transfer outside of the NANOG North

American communityln 1994, the Rseaux IP Eurdgens (RIPE) community in Europe had

created their own equivalent to NANOG known as the European OpgrBtoum (EOF). EOF

was facilitatedby the RegionaRegistryfor the European regiorRIPEENCC and was held in
conjunction with RIPE meetings. In short order, a sort of gpodighation occurred where some
contributors to NANOG patrticipated in EOReeting, and EOF contributors participated in
NANOG meetings. However, network operators in the Asia and Pacific Rim were still required to
travel to far off land$n order to participate in theggformal gatherings of network operators.

(2) Internet Society Wakshops for Developing Countries

At the same time NANOG and EOF were beginning to take off, the Internet Society was offering a
series of weelkong Developing Country Workshops prior to INET, the annual ISOC conference.

The Workshops were later renamed tNetwork Technology Workshop for Countries in The Early

Stages of Internetworkif®) Please refeto Section 3.2 Developing Country Workshops in this

book for detail. These workshops focused on introducing and explaining Internet technologies to
individuds 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 Developingt@es not being held in
the Asia Pacific until 1995. While the Internet Society did subsidize attendee travel, competition for
space in the workshops wéght, and meeting size was quite limited and visa issues often left
potentialattendeesinable to aend.

The Workshopsvere organizednto multiple parallel tracks, with both technical and policy
content.The technical tracks of the workshops aimed at skills transfer, enabling participants to



operate the Interndtased networks within their countrieshile 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 Internetd8iety 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 ofinternet 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 informtd-peer
information transfer of NANOG/EOBtyle meetings and the more instian-oriented Internet

Society Developing Countries WorkshopsA f t e r some preliminary di ¢
Executive Committee and consensus building with the Asia and Pacific Rim Internet community, an
announcement was made at the Internet So¢idET6 95 Conf erence i n Ho

Asia-Pacific network operatesriented meeting would be held with APNIC providing a financial
backstop, Singapore Telecom and the Singapore Computer Society providing sponsorship, and
members of the community weiteering to provide organizational and operational support.

David Conrad came up with the name AAPRI COT:¢
ARnAsia and Pacific Rim Internet Conference on
theme initated by another APNKB ost ed ef fort, the AAsia Pacif
APPLe created and administered bTVheiBimrmodebfar wi f
APRICOT was to have a set of both technical and policy workshops alongnt df the
Workshop for Developing Countries as well as an informal conference simdaMANOGor EOF
meeting.In order to keep costs to a minimum for attendees, the decision was made to solicit
sponsor s, of whi ch Si nga phe Naiondl &niversitp oh 8isgapsre'sh g N e
Internet R&D Unit, theCommercial Internet Exchange, the Internet Association of Japan, and the
Singapore National Computer Board, were the initial contributdrarish Pillay, a member of the
Internet community in Sigapore 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 (REL®pb Coggeshall, of Hong Kong Supernet, acted as the

confaence webmaster, providing APRIC&Tpresence 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 werd ti&sdanuary 1996
with an attendee registratiolfee of US$175 and space for ten vendor booths. A call for

participation was sent out amas includedn Septembel 995rInternet Monthly ReporR

(4) Taking root

The first APRICOT meeting attracted over 200 attendees from countries all over the retjion an
featured five technical workshops, a policy forum, and a teseconference featuring talks on
Internet routing, the domain name system, and how to build an Internet excBamtgengwas
paidfor by Digital EqQuipment Corporation and a social evernd Wwasted at the Singapore Zoo that



included arNight SafarkR The meeting was such a success that one of the most frequently raised

guestions was when and where the next APRICOT meeting was going to be held. At the
conclusion of the first APRICOT, PindAWong 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 1 s s af ®ccdsois asfangtiontohaad testarReRtItoGH@ T 0 S
ability of the Asia Pacific Internet community to work together for the sdkaproving the region
and the Internet as a whole.

6.2 Network Operators§Groups (NOGS)

The Asia Pacific Internet Conference on Operational Technologies (APRICOT) was founded in
1996 in order to have a similar forum to the Ndktherican Network Operater6 Gr oup ( NAN
in USA and the European Operatordés Forum (EO
Internet Society Developing Country Workshops, available for those in Asia [NANOG 2013; RIPE
2012]. APRICOT was very successful, and it becai®gand popular annual conference.

In order toaddress specific issues for network operators, an annual workshop called Asia
Pacific Operators Forum (APOPS$Jas createdn 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 simi@gg#ters in
their subregions and countries.

Gaurab Raj Upadhaya, a young Internet engineerepal decided torganizean event similar
to APRICOT for South AsiaAs a result, the first South Asia Network Operators Group (SANOG)
Meeting was held on 238 January 2003 in Kathmandu, Nepal during the CAN IT Conference by
inviting Internet engineergdm various countries in South Asia [SANOG 2013t 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-@id 20ly 2003. In the
second SANOG Meting, there were 26800 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 tieaverld 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 61. SANOG Meeting List

SANOG 1. 2003.1.228 Kathmandu, Nepal
SANOG 2: 2003.7.2e27 Colomto, Sri Lanka
SANOG 3: 2004.1.122 Bangalore, India

SANOG 4: 2004.7.230 Kathmandu, Nepal



SANOG 5: 2005.2.083
SANOG 6: 2005.7.124 Thimphu, Bhutan

SANOG 7: 2006.1.124 Mumbai, India

SANOG 8: 2006.7.27-8.04 Karachi, Pakistan

SANOG 9: 2007.1.124 Colombo, Sri Lanka

SANOG 10: 2008.8.29-9.07 New Delhi, India

SANOG 11: 2008.1.108 Dhaka, Bangladesh

SANOG 12: 2008.8-44 Kathmandu, Nepal

SANOG 13: 2009.1.122 Lahore, Pakistan

SANOG14: 2009.7.123 Chennai, India

SANOG 15: 2010.1.27-2.03  Dhaka, Bangladesh

SANOG 16: 2010.7.1223 Paro, Bhutan

SANOG 17: 2011.1.118 Colombo, Sri Lanka

SANOG 18: 2011.9.086 Pokhara, Nepal

SANOG 19: 2012.2.2B8.02 New Delhi, India(APRICOT D12)
SANOG 20: 2012.7.106 Karachi, Pakistan

SANOG 21: 2013.1.27-2.04 CoxS Bazar, Bangladesh

Dhaka, Bangladesh

SANOG 22: 2013.8.0513 Mumbai, India

SANOG 23: 2014.1.1321 Thimphu, Bhutan

Following the successful subregional NOG launghin South Asia, other subgions 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 fowwrits
subregional forum was the Pacific Islands with PacNOG, wviah launchedn 2005. Due to the
geographic dispersion in the Pacific wainall population in each country, PacNOG meetings tend
to be organized with other Internet events. PacNOG is held once a year, typically in June.
PacNOG hadrery strongsupport fromthe neighboring countrieparticularly 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 PortVilanga
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
PacNOG 11 July 2012
PacNOG 12: December 2012
PacNOG 13:  July 2013

NounRa

Nadi
Port Moresby

Muku%lofa

West Asia (the Middle East) followed SANOG and PacNOG in the formation of its own
subregional NOG calte 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 APNIiCthe case of ccTLD, West Asielongs to
APTLD rather than its European counterpart, CENTR.

Table 63. MENOG Meeting List

MENOG 1
MENOG 2
MENOG 3
MENOG 4
MENOG 5§
MENOG 6
MENOG 7
MENOG8
MENOGQ
MENOG 10
MENOG 11

MENOG 12

MENOG 13:
MENOG 14:

2007.4.0305
2007.11.1921
2008.4.1517
2009.4.0509
200910.2529
2010.4.1014
2010.10.2429
2011.5.1418
2011.9.2510.04
2012.4.225.01
2012.9.3010.09

2013.3.0514

2013.9.1524
2014.3.234.01

Manama, Bahrain
Doha, Qatar
Salmiya, Kuwait
Manama, Bahrain
Beirut, Lebanon
Riyadh, Saudi Arabia
Istanbul, Turkey
Al-Khobar, Saudi Arabia
Muscat, Oman
Dubai Marina, UAE
Amman, Jordan

Dubai, UAE

Kuwait
Dubai

Many countries and regions in Asia as wellcided to have theiown local NOGs to

complement the subregional NOGs, anBRACOT and other antinental NOGs.

NOGs include the following;

Australia
Bangladesh
Bhutan
Hong Kong
India
Indonesia
Japan
Malaysia

AusNOG
bdNOG

BTNOG

HKNOG
INNOG

IDNOG
JANOG

MYNOG

These local


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 dentury.
first stable regional organization in Asia, the Asia Pacific Coordination Committee for
Intercontinental Research Networking (APCCIRN), later renamed the Pesi#ic 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 sirt Internet started as a research and education
network. Thus, there were more Internet organizations working in the research and education area
than othemreasn the last century.

The Widely Integrated Distributed Environment (WIDE) Project was foundethpan as a
research project on computer networking in 1988 [WIDE 1998]expanded its activities beyond
the domestic research activity in Japan, and founded Asia Internet Interconnection Initiatives (Al3),
the satellitebased Internet for Asia in @9, 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 mitb late1990s and the Asia Pacific Advanced Network
Consortium (APAN) was founded in 1997 [APAN 2014T he reason for the t

employed in the organizationds name was that
had access to the commercial meii n ot her wor ds, tibywtheindi®®modi t
Thus, an O6advancedd network was a nat whicl c hc
tend to be testbeds for advanced network technologies as waeletasrks for advanced
applicatons.

APAN started to share the traRacific link between Asia and North America, called TransPac,
whichwas jointly fundedy APAN-Japan in Asia and the National Science Foundation (NSF) in the
USA. TransPac started its operations just as APAN was baimgd in 19961997.

South Korea and France worked on developing a-Eamasian link as a followen to the trans
Pacific link. That link between South Korea and France was called -Exaasia Information
Network (TEIN), which was put into operation irf0GD [Seo 2002]. When the Askaurope
Meeting (ASEM)was established n 1996, TEIN became one of t |
TEIN started to develop intrAsia links in addition to its Asi&urope links.

Russia and the USA started to work on their muioks 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 2014]ater,

South Korea, Canada, Netherlamshd Scandinavian countries joined in the effort. GLORIAD had
the first direct AsigAfrica 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, andhése national research and educatietworks were connected via satellite
links initially. Later, optical fiber links were added as they became available. Césieal
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 aspecific applicationi in this case, bioinformaticé and itwas establisheth 1998. Later,
more research and education network associations were forladimg the School on Internet
Asia (SOl Asia) in 2001 which specializesremote 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 20B83m Japan's first
interuniversity UUCP network in WIDE's prehistory, through todayighbandwidth 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 Ameasi and Europe and has been instrumental in connecting
other Asian countries to the Internet. WIDE created one of the earliestawadnternetbased
distance education projects, operated in paetra broadcast satellfieased 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 imple&ahensare based
WIDE contributed to IETF, the Internet Society, and resear@nted organizations such as
SIGCOMM and the IEEE Communications Socidtyaddition WIDE has hosted or sponsored one
of the annual SIGCOMM Conferences and two IETF megstito date, as well as many smaller
meetings.

(1) Pre-history

Prior to the formal founding of the WIDE Project in 1989, Jun Murai and anikeled group
of engineers built and operated the first intaiversity UUCP network in Japan. In September
1984, a connection between Keio University and Tokyo Institute dini@ogy was initiated at 300
bps. By the end of the year, the University of Tokyo had joineshéhsork and the connections
had been upgradedo 1200 bps. Thisetwork was knownas 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 remed inromaji, which is Japanese transliterated in the Roman alphabet),
Japanese character sets have had native support since 198Bat year, JUNET also gained
international connectivity for the first time, connecting to theldSed Computer Scienbketwork
(CSNET).

(2) Connecting the world: growing operationally

In 1988, the WIDE Project was formally founded. Some communicationswatesupgraded
to 64 Kbps. In May, the first WIDE Camp was held and, to this date,-daytiWwIDE Camps
continue tobe heldsemiannually. In January 1989, WIDE began operating a 64 Kgsedine
to the US via the University of Hawaii, and with the cooperatioNACSIS, WIDE connected to



NSFNET at 9600 bps. WIDE built its first two Network Operation Centers (N@C3apan;
lwanami 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 speedBecemier of 1994 marked two major events: NSEO in
San Francisco was created, with an international link speed of 1.5 Mbps, and NISRIbeMirst
Internet Exchange Point in Japan, was established in Tokyo by Osamu NakaNM8RIPX2
(Tokyo) and NSPIXFB (Osaka) followed in June 1996 and October 1997, respectively.

Internet Initiative Japan (l1J), one of Japan's first ISPs, was founded in December 1992, in part
by members from WIDE and ASCIl, and was immediately connected to WIDE's network.
Hiroyuki Fukase s 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 [1J. [IJ launched UUCP services in July 1993 and later in November afrtbe s
year, I nternet connectivi tBa-pePv{iaksowlbapah®y
live in May 1994.

In October 1995, the Asian Internet Interconnection Initiatives Project (Al3) was founded, with
the first four partners being WIDEhe Institute of Technology Bandung (ITB) in Bandung
(Indonesia), the Asian Institute of Technology (AIT) in Bangkok, and the Hong Kong University of
Scienceand Technology (HKUST). Primary connectivitywas providedoy a KuBand satellite
link that becameperational 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 Japaking Tokyo and Naraln August
1997, WIDEGs | asting operational c o ntheMiRboti t i o n
Server, one of the thirteen root servers for the Domain Name System, became operational under the
care of Akira Kato. M-root was theifst root server along the western edge of the Pacific Ocean
and one of only three located outside the United Sta®peration continues until today, though
technological advances including anycast have broadened its operational base and scal#inglity for
worldwide root far beyond the initial thirteen standalone machinespd 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 Podilished RFC 1468, specifying a
Japanese character encoding for email messagéss wasthe 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 I@vtesting 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 usetevel IPv6 emulator was created ®noe (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),chemsl fits



way into many products.

WIDE has included a core group of engineers working on the developmenba$éé mobile
networking since its inception. Fumio Teraoka conceived the Virtual Internet Pr@idEdland
published papers in SIGCOMM (1991ncaCommunications of the AC§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 ilRFC3963 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 Mokliemmunications, 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 traffionditions. Access to websites engineered for a low
bandwidth environmemnwas also provided

WIDE recognized the importance of measuring the behavior of the network almost from the
beginning. WIDE's NETSTAT working groupas createdh 1990, which was #n 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 providexlgoodsource oidata as well. Measurement is an area
where WIDE collaborated internationally from early orkc claffy, who went on to found the
Cooperative Association for Internet Data Analysis (CAIDA) at the University of California, San
Diego (UCSD), visited Japar®@1 and participated in measuring WIDE's network.

(4) Leading the domestic community, joining the international community

In 1992, WIDE hosted INE®2 in Kobe, the first major global Interreglated conference held

in Japan. WIDE hosted and providegthnical support for Networld+Inter@g 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 SIGCOMJ conference in Asia.

(5) Using the Internet

WIDE was a leader not only in the creation and deployment of Intexdehologybut also in
the effective use of the Internet in building a better society. WIDE suppartgmbrtantevents
such as the Nagano Wer 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 viarttes. In 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 serviem@ with timing information from the video stream.
The supporting website also included a means for providing feedback lectinerand a system



for supporting the submission of homework assignments.

7.2 Asia Pacific Advanced Network Consortium (APAN)

The AsiaPacific Economic Cooperation (APEC) Symposium for Realizing Information Society
in the Field of R&D Activitieswas heldin Tsukuba, Japam 27-28 March 1996 [APEC 1996].
Two professors gave keynote speeches on gigabit networking withogt d&goainted with one
another in advance,

1 rTowards an Asi@acific Gigabit Testbdfby Michael McRobbie of Australian National
University, and

1 rAsia Pacific Information Highwa§ Why not GigabitsRby Kilnam Chon of Korea Advanced
Institute of Science and Technology.

Later in the evening of 1996.3.28, the two keyngpeakersas well as other speakers from
Asia and North Americagot together to discuss gigabit networking for the research andtiesuca
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 Tokyprepare for the initighlan, 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 wasmportant. Here is a list of the participants @te ad hoc meetingn 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

1996was the year when three continentasia, Europe, and North Ameridastarted working

on gigabit networking for themwn research and education communities. Europe began the3FEN
project in 1996, \Wwich was upgradetb TEN-155 in 1998. Gigabit European Advanced Network
Technology (GEANT) replaced TEMSS5 in 2000. In the USA, vetyigh-performanceBackbone
Network Service (VBNS) project was developed in 1995. A series of NSF workshops were held to
address the next generation Internet in 22956. These efforts result@tthe establishmenof 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 thenaugural meeting of Asia Pacific Advanced Network
Consortium (APAN) in Tokyo in June 199Fhe preparation meetings are as follows:



1996.3.28 First ad hoc Meeting, Tsukuba (during APEC Symposium)
1996.5.2324 Preliminary Meeting, Tokyo (for initial @hning)

1996.6.2122 APAN General Meeting, Seoul (after APEC/APII Testbed Forum)
1996.7.2627 APAN General Meeting, Tokyo

1996.8.2324 APAN WG Meetings, Seoul

1996.11.89  APAN Workshop, and General and WG Meetings, Tokyo
1997.1.23 APAN WorkshomadHealthcare, Seoul

1997.3.12 Technology WG Meeting, Tokyo

1997.3.1321 North America Network Visit

The official APAN Meetings starting from the inaugural meeting in 1994 as follows:
1997.6.24 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 atig USA

1997.7.1920
1997.8.1419

NSF Proposal Drafting Meeting on TransPac Project, San Francisco
Europe Nawork Visit (with Technical WG Meeting)

1997.10.2e21 Second APAN Meeting with APANsingaREN Symposium, Singapore

1998.3.25 Third APAN Meeting with IW8, Tsukuba
1998.7.13 Fourth APAN Meeting with KRNET, Seoul
1999.2.1921 Fifth APAN Meeting with IWS9, Osaka
1999.9.2124 Sixth APAN Meeting, Canberra

2000.2.1518  Seventh APAN Meeting with IW&000, Tsukuba
2000.8.2225 Eighth APAN Meeting with APAN Conference, Beijing
2001.2.12 Ninth APAN Meeting, Honolulu

2001.8.2022 Tenth APAN Meeting, Penang

2002.122-25 Eleventh APAN Meeting, Phuket

2002.8.2628 Twelfth APAN Meeting, Shanghai

2003.1.2025 Thirteenth APAN Meeting, Fukuoka
2003.8.2429 Fourteenth APAN Meeting, Busan
2004.1.2530 Fifteenth APAN Meeting, Honolulu

2004.7.27 Sixteenth APAN Meeting, Cais

See www.APAN.net for further information on later APANetings

The initial proposal for the AsiRacific Advanced Network Consortiunwas draftedon
1996.4.3 with the objective of establishing hmgteed internetworking and testbed
interconnections. The higépeed backbone for Asia and the higieed 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 19962 28ith twenty participants



from Australia, Japan, and South Korea. The Tokyo meeting agreed on the drafting the APAN
proposal, and to consider an in@mtnental 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 Aaaific
Draft proposal: Advanced Network Consortium for ABlacific
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, 1996-22after the APEC/APII Testbed
Forum heldin 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. soltoe
fundamental issue was if APAN was to be a testbed or agagbrmance 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$lnk owner.

From the APAN WG Meetings in Seoul, 1996.828 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 1996.11.89, 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 199723 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:

1997312 1: APAN Network Design & Operation PI
(Reston/VBNS, Argonne/STAR TAP, and Canada/CANARIE)

1997.8.1419: APAN Technology WG European Netwovksits to Germany/DFN, andhe
UK/DANTE

These two trips assisted APAN and APANOGs pe
technical and administrative coll aboration f
continents.

In June 1997, APAN held its ingural 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 observerKilnam Chonwas electeds the first APAN Chair at the meeting,
and Shigki 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 19972004
Shigeki Goto 20042007
Jianping Wu 20072011
Daeyoung Kim 2011-2014

Initial working groups (WGs) with their sulorking 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 draffransPACproposal to the NSF, whichas granted



in the fdlowing year. In 1998, APAN established an initial 35 Mbps link between ABAp&nN in
Tokyo, and STAR TAP in Chicago in 1998. The 35 Mbps lvds upgradedo 155 Mbps, and
beyond at later dates.

The Second APAN Meeting along with an APAYhgaREN Appliction Workshopwas heldn
Singapore on 1997.10.2Z0. At that time, Singapore announced that a 15 Mbps link between
SingaporéSTAR TAP in Chicago was toe completedh November 1997. The APASIngaREN
Application Workshop was held the next day with session research networking and applications
that were then followed by APAN WG meetings.

In December 1997, various APAN WG meetiraggl joint meetings were held during the IETF
in Washington, D.C.:

1997.12.9Pv6 WG

1997.12.10 MBone WG

1997.12.10 RSVP WG

1997.12.11 Joint APANNLANR Meeting on Cache and Measurement
1997.12.12 Joint APAN-CA*net Meeting

We went back to Tsukuba where the first ad hoc meetiag heldn 1996 for the Third APAN
Meetingandtwed ay | nter net Wor kshop, Id Wedwiik 8echnolog¥ h e v
and applications as well as global and regional research and education networknye&RAN
Meetings with an APAN Committee Meeting (renamed later the APAN Member Meeting) and WG
meetings with 13 day workshops becamge commonformat in the following years. APAN
Meetingswere heldwice a year.

Working Groups were reorganizadd 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:
APBIioNet
APCAUSE
AsiaFl

7.3 TransPAC Networking Project
Jim Williams and Kazunori Konishi

In late January of 199Michael McRobbie arrived at Indiana University (IU) to be the
uni versityos first Vi ce Pr e s Chiek iImformatioo Officér.n f o r |
Michael had a history of interest and involvemeiith international networking while he was the
Director of Centre for Information Science Research (CISR) at the Australian National University.
As an examplewhile in Australia, he was a cproposer of the Asi®acific 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
internatianal 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 responseto this solicitation, proposing a higierformance
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 ¥agaichi Kitamura,
Tuneyoshi Kamae, Shigeki Goto, CHeAgun Youn, and Kilnam Chon.The group exchanged
ideas via email, had voice conferences as tlvegee no group video conferencing facilities
available at that time, and met fateface in SarFrancisco in9-20 July 1997 to develop an actual
proposal. Theend 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
proposalwas submittedo 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.
Tenderswere issued n bot h the US and i ncirduispawhifoh wau
comprisethe network connection. (Note: at this time internatiarneduits were configured bi
directionally, one side pointing one direction (toward the US) and the sittegpointing the other
direction (from the US)). The US side of the ciroués awardedo 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. 71 shows the diagram of the initial TransPAtallation. The diagram shows both the
TransPAC connection and NRENSs in the US and Asia connected to the TransPAC connection.
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A 35 Mbps connection to STAR TAP was established, and a separafenisgd 3 Mbps
commercialconnectiorwith NAP.NET collocated in STAR TAP was also installed. In March 1999,



the 35 Mbps link was upgraded to 70 Mbps. A separate commeaiakctionremained at 3
Mbps. Increasing traffic and decreasing pricing combinedgradually expash TransPAC
bandwidth at no additional cost to the project. In July 2000, bandwidthexw@andedio 100

Mbps in preparation for iGrid2000 in Yokohama, Japan. In October 2000, TransPAC was
expanded again to 123 Mbps VB 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 APIlI Festd Links Project in the latter half of the
1990s, which was launched Bputh Korea, Japan, and other member countries of thePAsific
Economic Cooperation Telecommunications and Information Working Group (APECTEL), South
Korea initiated another project to establish intercontinental links between Asia and FAtrtpe.
third AsisEur ope Meeting (ASEM) SuSumnti t(oherien r2a0Q Oe,!
Eurasia Information Network (TEI N)-PrgsideatjDaet wa
Jung Kim and was endorsed as one of the new initiatives by ASEM Leaders.

For the preparation of the ASEM 3 Summit, South Korea hanhisidal 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
knowledgebased economy. Rapid progress in information @edhmunicatios 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
informationand trade expansion through the utilizatidnAsia-Europe information Infrastructure
are among the fruits toe harvestettom such endeavors.

Methodology

South Koreads p r -&pasia formatiom rNetwiork d°rojeCtr i\ to sconnect
research networks between Asia and Europe by connectifgsEU ILE5 Nb 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 TEMNS5 withKOREN, a highspeed research network in South Korea, with
37 member institutions operating at a maximum speed of 2.5 Gbpdopedthat connecting and
activating the Kore&U research network will stimulate connections of other networks between
Asia and Europe.

Objectives

Theobjectivesof this proposal are as follows:



a) Contribute to enhancing exchanges and cooperation between Asia and Europe
through increased and mag#ectiveinformation flows;

b) Enhance and diversify research extuhes 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 TEI
proposed by SohtKorea, Singapore, and the European Community, and endorsed at the ASEM 3
Summit (1921 October 2000, Seoul, South KoreBEIN1 was one of the new initiatives adopted
by the leaders at the Summit with the objective of connecting research networks b&sieeand
Europe by 1| inking upEurbpean refebréhsandGausaNon ,netwark, pvighn
networks in Asia including the APIl Tebed.The ASEM leaders emphasized the need to establish
and expand information and research networks between theegiansand 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 thedfeghive information flows, and to
promote a more speedy and powktélecommunications connection between the two regions.

The Chairman of the ASEM 3 Summit declared in the ASEM 3 Summit Cha8r8satement:

r.0 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 sharedidve 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 thediNgite to
promote the joint prosperity of the two regions and instructed Economic Ministers to review
the progress made in this aredn this context, they also emphasized the need to establish
and expand information and research networks betweemthesgions and among ASEM
partners in order to facilitate the flow of knowledge and information as well as research
ex changeeaders endorsed the following new ASEM initiatives

(Globalizationinformation Technologyé . TransEurasia informatiomNetwork® .R

(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 inatpliinks and applications on TEINOne 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 NRENSs in Asia countries including
China, Japan, South Korea anddgapore in December 2001.

TEIN1 was cefoundedby the Ministry ofInformation and Communication (MIC) of South



Korea and the Ministry of Research of Frantke TEIN1 link (KRFR) was jointly managed by

the Asia Pacific Information Infrastructure CoopematCenter (APIICC) at the Korea Information
Society Development Institute (KISDI) in South Korea and GIP at the Réseau National de
T® ®communi cati ons pour |l a Technologie de | 6
France. TEIN1 was launchedvith a sped of 2 Mbps and was soon upgraded to 10 Mbps in
March 2002 by two agencie®ne of them is the APIICC in South Korea for ARIDREN, which
connected countries in Asia, with Bohyun Seo, APIICC Direasr TEIN1 project conanager,

while the other is RENAER of France for GEANT, a European research and education network
with Dany Vandromme, President of RENATER, as TEIN1 projeghenager.

Figure 7-2. Vandromme and Seo at a celebration for TEIN progress (2004)

At the Second Expert Group Meeting heldts headquarters of the European Commission in
Brussels, Belgium (226 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 agreedipon. Meanwhile, the efforts to establish more strengthened and
broadened intraegional 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 effst
demastratedat the thirteenth -ASEAN Working Group held in Hanoi, Vietham-{® 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 TELSONMhyVorki
Groups in Singapore (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 2@@tha following years, a
commonunderstandingf the continuous development of TEIN initiative was reached. Some of
NRENSs in Asia could thube usedor joint research and applications between the two regions over
TEIN1.
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Figure 7-3. TEIN Topology and Phan (as of 2004)

With the same mind to coordinate and strengthen collaboration between Asia and Europe, a
joint symposium entitled TEIN/API/KOREN Symposium was held to share the progress of the
related networks as well as joint research and applicatioes the networks during the APAN
Meeting held in Busan, South Korea in August 2008.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 furtipgraded to 155 Mbps in December 2004 (Fi@).7The
TEIN1 initiative had been gradually strengthened and broadened until the new phase of TEIN2
began, whichwas ledin 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 researclagplicationprojects
were jointly developed by Asian and European experts. The research topics adopted by South Korea
on TEIN1 include:

IPv6 QoS Interoperability (KoregU)
Digital Artistic and Ecological Heritage Exchange Transcontinental Guidance and
Exploration in globally shared cultural heritage (KoEga)
Biometric Marking and Authentication System on Card (Kau&g
High EnergyPhysics Data Grid (KoregU)
IPv6 Wireless Initiative (KoredJK)
Mobile IPv6 network in a roaming environment using TEIN (KeBsdgium)
Teledermatological service system (Kof@ainaAustria)
Nancelectronic transistor using TEIN (Kor&pain)

(4) Evolution of TEIN1 to TEIN2 and beyond

To support the TEIN InitiativeThe 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 ASi®EIN2 Link was operated from the third quarter of 2005 to the end



of 2007 and then succeeded by TEIN3 (22Q082) followed by TEIN4 (2012015) 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, Nétalialashova
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Abstract

GLORIAD i the Global Ring Network for Advanced Applications Developnieah advanced
hybrid network ring around the northern hemisphere dedicated to better integration of Science and
Education (S&E) communities of the three organizing stat#S, Russia, and Chinain close
cooperation with core partners in South Korea, Netherlands, Canada, and the Nordic countries, co
founded and managed by all international partners.

The successfuimplementation of the RussldSA NaukaNet project (NaukaNet, MirNET,
FastNet), that was jointly funded and supported by the Russian Ministry of Science and Education,
t he Russian Research Center AKurchatow(NSFpstit
created the basis for the AGLORI ADO project t
South Korea, Canada, and the Nordic countries (Sweden, Finland, Denmark, Norway, Iceland).

The GLORIAD project was supported by US National Science dration the Russian
Ministry of Science and Education, the Russi a
Academy of Science, the Ministry of Science and Technology of the Republic of Korea, the
Canadian noprofit association CANARIE, the Nathnal S&E network of the Netherlands
SURFnet, the national science and educatienvork 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-Russiaprojects (1993, 19972004)

The USRussia collaboration in the field of S&E telecommunications started in 1998 as
simple 64 Kbps link between the US and Russia as part of the NSF's International Connections
Management (ICM) Project.

In 1997 the NSFissaed a solici-Patfonmédwowce iHNQgGé&r nati on
(HPIIS) to provide connections to VBNS and other Next Generation Inteetetorks (NG,
http://www.ngi.goy. As a part of this process, a joint {Rissian 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 Tenness¢an June 1998. MirNET was one of the three HPIIS awards made by the
NSF. The others were Eutonk 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 latem, FastNet and NaukaNet), was a collaborative
effort among consortium organization®n the USA side the MIrNET project involved: the
University of Tennessee; the National Center for Supercomputing Applications of the University of
lllinois at UrbanaChanpaign; the Joint Institute for Computation Science of the University of
Tennessee, and Oak Ridge National Laboratorythe Russian side the consortium partners were:
the Russian Research Center AKur chat ovblici nst i
Networks (RIPN), the Joint Supercomputer Center of the Russian Academy of Science, Moscow
State University as a representative of the R
Foundation.

From the technical point of view, the project umd several stages, characterized by the
capacity of USRussia link: MirNET (6 Mbps, 1998000, Teleglobe), FastNet (45 Mbps, 2001,
Teleglobe) and NaukaNet (155 Mbps, 2002, Tellde MirNET/FastNet/NaukaNet infrastructure
provided connections betweeneste and education networks on both sidésr groups such as
NLR, vBNs, ESnet in the USA and RBNet, RUNnet, FREEnet, EmNet, MSUnet, RElih and
others in Russia.

From an organizational point of view, the leading role in the project was played Byss&an
Research Center AKurchatov Institutedo (RRC K
Initiatives (CINI), University of Tennessee (USAPRroject coordinationwvas providedby the
Friends and Partners Foundation (Russia), RIPN (Russian lasotuPublic Networks), and CINI.
Technical support was provided by CINI and RIPN

The USRussia team had been working to increase the cooperation between partners from both
countries in the area of computer science and grid development (through suemgragrNauka
Grid and ITERGrid), in high energy and fusion energy physics, astronomy, geosciences,
telemedicine, weather prediction, bioinformatics, and many otlfersaumber of the science
meetings and video conferences were held with participation & RRMSU, Russian Academy
of Science, National Center for Supercomputer Applications (NCSA) Access Center, NCSA
University of lllinois at Urbana&hampaign (UIUC), National Science Foundation (NSF),
Department of Energy (DOE), National Aeronautics and &gaiministration (NASA), and other
science and research communities in the USA and Russia.

(2) GLORIAD: first discussion (2002)

The first discussions about expanding theRI&sian NaukaNet high performance networking
program with the additional proposalat Chi na woul d join the #Arin
hemisphere as a new strategic partner was held bRrUSian project leaders in February 2002.
develop the next major phase of NaukaNet, theRuSsia team had proposed the transition to a
lambda based network service that, in addition to theRuSsian 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 coti@sun

Table 7-1. GLORIAD Initial Idea

To install a dedicated 10 Gbps hybrid optididhg networlSfor science anc




education (S&E) around the northern hemisphere

To develop the Science & Educatioretwork being cooperatively managed
Russia, the USnd China

To join the efforts in building a broadeyber infrastructureto increase S&E
cooperation between the three countries and integrate with other S&E networks/st

To position GLORIAD as the extension of the-B8ssia NaukaNet prograwhich
was b end in late 2004

During 2002 the USRussia 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 wavelengtrvice across the whole of Russia and linking
Russia and ChinaSoon the endorsement was received for that idea from NSRkeibSA. A
positive response from the Russian Ministry of Science and Eduocatienreceivedaboutthe
continuationof the NaukaNet program as GLORIAD in the summer of 2002. In Oc&flii the
China Academy of Science officially approved the cooperation on developing GLORIAD as a
Agl obal ring networko with the USA and Russi a

Through November 2002, the NaukaNet teamarked 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 institions, 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 leaBexseral days of
meetings concluded with the siggi of a Memorandum of Understanding on joint development
bet ween the US, Russi a, and China of the wor
and educatioinGLORIAD.

A number of trips, meetings, and video conferences were arranged by USA GLQedddEs
during 2003 with various science communities and different government organizations interested in
the development of GLORIAD across Russia, China, and the B8Wng them, the major events
were, in April 2003, a meeting based in Washington, D.at fircused on the use and support of
GLORIAD for the high energy physics Grid community, a video conferénkeup with US and
Russian scientists in the area of geosciences, and, in December 2003, garid EBmonstration
was held to solidify support faAGLORIAD, among many other§he European presence and basic
architecture for the GLORIAD interconnection with the European netwwdss discusseavith
SURFnet leaders in Amsterdam in September 2003, and that ledfuxdher partnership of
SURFnet with @GORIAD.

Tyco Communication expressadstrongnterest in working with the GLORIAD team as one of
the telecom companies that could provide transoceanic wavelength services. Later in 2003, a final

agreement wasigned and Tyco become the network provider the first stage of a projeétthe
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 (GLORIADB? first roundthe



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 Cha and the continuation of the Naukallb Mbps service between the United States and Russia [NaukaNet 2012].

Table 7-2. GLORIAD Founding Partners (USA-RussiaChina)

GLORIAD Founding Partners (USRussiaChina)
NaukaNet NaukaNet and GLORIAD
(USARussia) (USRussiaChina)
19982004 20042007
ICM : FastNet ‘Little GLORIAD
(64 ('\é“mi) (45 (ngﬁb'\'e;) GLORIAD' (partly 10 Ghps sinc
Kbps) P Mbps) PS) (155 Mbps|  Sep. 2005)
1998 2004 2005 | 200
1993 (Jul.1) 1999 2000/ 2001 | 2002 | 2003 (Jan.12) (Jan.1) 6 2007
Country Russia USA China
Project - A ;
Leaders Academician Evgeny
Velikhov, Alexey Steve Goldstein, Greg| Mianheng Jiang, Boaping Yal
Soldatov, Alexey Cole, Natalia Bulashove Hualin Qian, Jun Li
Platonov
RussiarResearch
Center fAK National Science
Oraniza | nst it ut el Foundation, JointInstitut China Academy of Sciences
rgns Institute for Public | for Computation Science Computer Network Informatior
Network (RBnet/RUnet University of Center (CSTnet)
Friends and Partners Tennessee/ORNL
Foundation.
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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
(MoscowSamaraNovosibirskKhabarovskFuyuanBeijing). That network link completed the
Aringo around t he Nort hern Hemi sphere for S
GLORI AD6s point of presence in the atk8spomts at
(http://www.startap.net/starlightin Chicago formigh-performancescience and education networks.

It provided direct connectivity for America, Russian, and Chinese scientists, educatatsidamds
to an importantcommon 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. Durig04 the GLORIAD proposal was jointly developed by the
US-RussiaChina NaukaNet/GLORIAD teamMore than 73 letters of support from different
science communities of nine countries were received and included in the proposal {Belarus
Canadal; ChinalO; SouthKorea?2; Kyrgyzstan2; Mexico1; Netherlanddl; Russia22; USA33),
which represented the scientific communities from areas such as fusion energy/International
Thermonuclear Experimental Reactor (ITER), hegtergy physics, astronomy/National Virtual
Obsevatory (NVO), atmospheric sciences, geoscience, bioinformatics, computer science,
telemedicine, and morélhe GLORIAD network also enabled broad educational collaboration
between universities and local schools for shared seminars, distance learning gregram

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 Amsterdm, September 2004

(From left: OkHwan Byeon (KISTI), Kees Neggers (SURFnet), Jysoo Lee (KISTI), Alexey Soldatov (RRCKI), Shen Yu
(CNIC), Cees de Laat (University of Amsterdam), Greg Cole (NCSA UIUC);: FnikBoss (SRFnet) , 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 Seee 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 produa@iGLORIAD 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 ofGLORIAD partnership
Ok-HwanByeon

As of 1 August 2005, two GLORIAD TrafRRacific 10 Gbps links; between South Korea and
the USA, and between South Korea to China become operational. The BIG GLORIAD Grand
Opening Ceremonwyras heldn Seoul, South Korea onS&eptember 2005.

Three more nations became offic@LORIAD, partners. The Korea Institute of Science and
Technology Information (KISTI) [ KI STI 20127,
Net herl ands s SURFnNnet [ SURFnet menho at2ile, officeli g n e
GLORIAD ceremony in Seoul, South Korea on 5 September 200&.addition of these three
countries provided solid enhancement for GLORIAD.
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Figure 7-6. Big GLORIAD Opening Ceremony; Seoul, 5 September 2005

The first major stepinthesxount ry ABi g GLORI ADO0 effort to
ring around the northern hemisphere was taken in a few Wwetblesksto 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 Kueh.
American transit to the new Force 1t6uter at StarTap in Chicago for lay&rIP service was
provided by CANARIE GL ORI ADG6s C & asavdlliassthegulahletlightpaths across a
10 Gbps CANARIEprovided circuit for GLORIAD and Global Lambda Integrated Facility (GLIF)
community. CANARE also provided théayer oneequipment in Seattle, Chicago, New York, and
Amsterdam (SURFnet) for GLORIAD and GLIF community. The new livds featuredn the
iGrid2005 meetings with applications that would utilize the full 10 Gbps bandv8dibe the aw
circuits were engineered to provide | ayer one
they could flexibly meet demands of both general science and education (S&E) appligaitions
traditional IP routed service) as well as more intenapglications involving South Koredorth
America, South Kore&hina, and broader international science and education partnerships
[GLORIAD 2007b].

(5) Moscow Executive Board Meeting (2006)

In July 2006, the first sixwation GLORIAD Executive Board Meeting was held in Moscow,
Russia. The meetinggas arrangedhy t he Russi an fAKurchatov | nst
Russian Institute for Public Networks (RIPN), which represented Rusdia B@LtORIAD project.

The goal of the meeting wéas further promotehe international projec&LORIAD, which focused
onthecreationof a global highspeed information and telecommunication system in a ring topology
for science and education.

The initiativeto join the GLORIAD project by the research and education network of Northern
Countries, NORDUnet, was unanimousdpproved and NORDUnet officially became part of



GLORIAD as its seventh partner [NORDnet 2012]. NORDUnet, with its five national science and
education networks in Denmarkinland, 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 GLORIARussia engineering team matl@ansition 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 becavailable 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 ingiatalled the Global
Lambda Integrated Facility (GLIF) [GLIF 2012]. The exchange points for GLORAAB modeled
as a Global Open Lightpath Exchange (GOLE) which was developed by the GLIF consortium.

Through these open exchange facilities, GLORIAD was ablepitovide circuit/lightpath
interconnections as well as-tButed traffic exchanges.

Table 7-3. GLORIAD Infrastructure Resources (2007)

GLORIAD Exchange (GOLE) GLORIAD Partner Networks
StarLightUSA GLORIAD-US-team
CANARIE StarLight CANARIE
Chicago Translight/Starlight
MoscowLight RIPN/RBnet
Moscow
HKOEP CSTnet
Hong Kong
NetherLight SURFnet
Amsterdam
NothernLight NORDUnet
Stockholm
KRLight KREONET/KREONET?2
Daejeon
CANARIE-PNWG NLR
Seattle CANARIE

KREONET/KREONET?2




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 daitatensive scientific research, particularly using pgameration
tools for scientific visualization, new network protocols for moving terascale science data, and
supporting High Definition Digital Media Transport vmleonferences for science collaboration to
provide crossagency and multidisciplinary collaboration among international partners to facilitate
global science research and collaboration, focusing on demonstration and production science and
research projects

In a shortperiod GLORIAD partners were abl& create jointlyan advanced networking
infrastructure to support datatensive projects.

Examples of projectsuccessfully completaasing GLORIAD lightpath provisioning include:

20052007: South Korea USA, Netherlands, CanaddKim 2007]

1. TeraflowTestbed. Scientists from the National Center for Data Mining (NCDM) at the
University of lllinois at Chicago and KISTI, 2006

2. Sloan Digital Sky Survey (USouth Korea 1 Gbps lightpath provisioning)

High EnergyPhysics (10 Gbps lightpath provisioning), 2007

4. DancingQ. Uncompressed HD Stream Delivery between South Korea, USA, and
Spain

5. OptlPuter (KISTISARA-UIC-GIST 10 Gbps lightpath provisioning), 2006

Robot Dancing, iGRID2005, 2005

7. HD Experiments, 2007 (USout Korea 110 Gbps lightpath provisioning)

w

o

2007: China, Australia, Europe, USAGLIF 2012]

1. eVLBI: First data between Chinaustralia, ChinaEurope and Australi&urope
baselines

2007: Russia, USA, Netherlands, Canad®&IPN 2007; RIPN 2007b; RIPN 2007¢/olf
2007; StarLight 2012; GLORIAD 2007b]

1. 6 June 2007Teraflow Testbed

Scientists from the National Center for Data Mining (NCDM) at the University of
lllinois at Chicago and the Geophysical Center at the Space Research Institute, Russian
Academy of Scieces, Moscow, demonstrated a new method for distributing extremely
large volumes of scientific information across the walts-RussiaNetherlandsCanada 1
Gbps lightpath provisioning)

2. 24 September 200GSciWave

GLORIAD provides a permanent high performance 1 Gbps lightpath (GSciWave)
between two science centers, oneMoscow and one in Boulder, Colorado for the
geoscience communities of the USA and Russian FederatiorR(@igSa 1 Gbps lightpath
provisioning)



3. 3 October 2007SAGE

At Russia's International Forum for the 50th anniversary of Sputnik | at the Space
Research Institute (IKI) of the Russian Academy of Sciences (RAS) in Moscow, a special
demonstration was organized by the Ru&ssBA GLORIAD team andby the Global
Lambda Visualization Facility (GLVF), transmitting a stream of higbolution animations
from the United States and the Netherlands to Russia over GLORIAD research and
education networks using visualization middleware called the Scalablgivel&raphics
Environment (SAGE)(US-RussiaNetherlandsCanada 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 acsse different segments of the network. The network topology

expanded in 2006 to provide several ring redundancies and represeritefad ringRaround the

earthf providing additional bandwidth and redundant network paths. The GLORIAD table and
network tgology map show what was in place in different periods of time.

(9) Summary

The successful implementation of the Rud3s®A NaukaNet project (NaukaNet, MirNET,
FastNet), jointly funded and supported by the Russian Ministry of Science, The Russian Research

CentertKur chat ov I nstituteo, and the US National

the USRussiaChina GLORIAD project with its first stage called the Little GLORIAD network in
2004 an international higispeed (155 Mbps) communications rifog science and education, and

in 2005 for 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, Norwagland).

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 scientistsatdis, and students.

The networktopologyis expanded in 2006 to provide several ring redundancies to become a

rring of ringRaround the earftproviding additional bandwidth and redundant network paths. In

2007, the GLORIAD network was fully operationatound the northern hemisphere, providing
different services acrostfferentsegments of the network.

Contacts for GLORIAD -Russia:
Evgeny P. Velikhov, Alexey A. Soldatov, Alexey P. Platonov, NataliBulashova

[This article was based on newsletiemails, letters, report, press releases, photo archives, and
meeting and discussion notes for the period of 18387 while the authors worked on the projects
described above.]



Table 7-4. GLORIAD: History of international connections (1998R2008)

(Big) GLORIAD

B‘gﬁil:;; blg?{[?sl_sioa}élrﬁr?a US-RussiaSouth Korea\etherlandsCanadaDenmark
FinlandIcelandNorway-Sweden
. January January January January
Segment | End Point | 1998 2001 2002 2004 2005 2006 2007 2008
Hong Kong 155 Mbps, L3 19155 Mbps, 155 Mbps, 2.5 Gbps, L1,{2.5 Gbps, L1,
Seattle L3 IP L3 IP L2, L3 servicelL2, L3 service
available available
1. Trans 10 Gbps, |10 Gbps, |10 Gbps,
Pacific  |Hong Kong hybrid hybrid hybrid
Daejeon architecture, [architecture, larchitecture,
Seattle UCLP- UCLP-enableqUCLP-enablec
enabled
155 Mbps, L3 IP622 Mbps, 2.5 Gbps, |10 Gbps, 10 Gbps,
L3 IP L3 IP L3 IP L1, L2, L3
Hong Kong services
Beijing (pending
2. Trans deployment of
China L1 equipment
Beijing- 155 Mbps, L3 IPES?PMbps, thIPMbps, thIPMbps, I1P5(5 Mbgs,els_zs
maybe 622
Khabarovsk Mbps)
3 Trans |Khabarovsk 155 Mbps, L3 IPESSIPMbps, tg5lPMbps, tg5lPMbps, 155 Mbps
Russia |Moscow (maybe 622
Mbps)
6 Mbps, |45 Mbps|155 Mbps 155 Mbps, L3 1P2.5 Gbps, |2.5 Gbps, (2.5 Gbps, 10 Gbps,
Moscow L3IP, [L3IP [LL3IP L3 IP L3 IP L3 IP hybrid
Amsterdam |(Teleglobeg(Teleglobe(Telia) architecture,
4. Trans L2, L3 service
Europe 1 Gbps, hybric
S'\,/ltgiﬁﬁ\(l)\fl m architecture_,
L2, L3 service
6 Mbps, |45 Mbps|155 Mbps| 155 Mbps, L3 IR622 Mbps, 622 Mbps, 622 Mbps, 622 Mbps (L3
L3IP [L3IP [L3IP L3 IP L3 IP L3 IP IP) + 3 Gbps,
(Teleglobe(Teleglobe(Telia) (Donation |(Donation by|(Donation by hybrid
5. Trans |Amsterdam by VSNL) [VSNL) VSNL) architecture,
Atlantic  [New York UCLP-
enabled; also
20 Gbps (from
SURFnet)
6 Mbps, |45 Mbps|155 Mbps| 155Mbps, L3 IP|OC3 from |10 Gbps, 10 Gbps, 10 Gbps,
1P, IP IP China hybrid hybrid hybrid
(Teleglobe(Teleglobe(Telia) Chicago |architecture, larchitecture, farchitecture,
and RussigUCLP- UCLP- UCLP-
Chicago |enabled, enabled, enabled,
CANARIE |CANARIE [CANARIE
New York- provided for |provided for |provided for
6. Trans [Toronto GLORIAD/G |GLORIAD/  GLORIAD/GL
North Chicage LIF use GLIF use; IF use;
America [Calgary additional (up additional (up
Seattle to) 10 Gbps [to) 10 Gbps
providedvia [provided via
partnership |partnership
with NLR +  with NLR +
GbE to SLR GbE to SLR
facility in facility in
Atlanta 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 Rinternet 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 UnitddridadDevelopment Programme
(UNDP), the Soros Foundation Opens Systems Initig®&l), and the World Bank were all active
in particular countries. However, NATO under what was initially its Science for FRrageamme
was the only one to operate acrossrgvcountry in both regions. | was deeply involved in this
NATO programso that | may have overlookeahjorcontributions from other sources.

This paper makes no attempt to cover the growth of commercial ISPs in the region; it deals only
with that of NREN. It gives, in Sulsection (2), some background on the NATO activities in this
area. It then discusses briefly, in S@bction (3), the first regional network in the area. That
network also covered Russia, but that region is not the subject of this pafiera result of
programs to set up NRENSs in the different countries, a regional project-Elias set up to
provide international connectivity into the European NREN system, GEANT. This piigject
describedin SubSection (4). The SILKL projectwas entely devotedto connecting existing
NRENSs into GEANT; it was not concerned with the development of the NRENs themselves. That
development is overviewed in S\#&ction (5) for each country in turn. The original SilLKroject
was for three years of opem@ti 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



