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Importance of P2P

# Future computing
— Distributed, Ubiquitous, GRID environment
— Basic key technology : P2P
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此次所參與之Global IPv6 summit in Korea 2003會議為一專業性技術研討會，其所涵蓋的範圍對IPv6業界技術與市場有深遠的影響。會議中，在IPv6新服務方面， P2P (Peer to Peer)以及Grid Computing是此次會議中重視的兩種新服務。在韓國，P2P的應用即佔了整個寬頻網路應用的40%。此外，令人印象深刻的是韓國相關廠商的IPv6產品發展現況，如韓國Samsung及iBIT Tech. Inc.等，均已有IPv6相關的產品問世。在IPv6相關標準與測試發展方面，IP Mobility、P2P、Multi-homing、Plug and Play等均尚待相關專家制定最終的標準版本。而為了推展IPv6，NTT公司亦根據不同的市場擬定不同的IPv6 roadmap，其將市場共區分為四大族群，分別為：SOHO/Branch office、Corporate、ISP、New area such as Mobile。此次會議，除了了解韓國相關政府單位的推廣與發展現況，對未來我國與韓國在IPv6相關議題的合作上有莫大之助益。
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1.  出國目的

行政院國家資訊通信發展推動小組（ＮＩＣＩ）已於今年五月成立「IPv6產業發展聯盟」，致力於國內IPv6之研發，期能提升國家競爭力，爭取未來商機。目前全球先進國家皆已相繼投入IPv6技術之研發與推動，投入之金額及力量與日俱增。美國國防部亦已於今年6月13日發表新聞稿表示，未來相關網路設備之採購均需具備IPv6的功能，相關的網路作戰核心工具均需具備有IPv6的功能。在韓國，對於IPv6的推動亦不遺餘力，除了2002年所宣佈的「e - korea」將IPv6的推動列為重點外，相關廠商及單位如三星電子、ETRI、NCA (National Computerization Agency)等均全力投入。

此次所參與之Global IPv6 summit in Korea 2003會議為一專業性技術研討會，其所涵蓋的範圍對業界技術與市場有深遠的影響。參加該會議可助於拓展我國及韓國交流之機會，了解目前IPv6相關標準的制定現況與未來發展，作為推動IPv6標準測試之參考；此外，此次亦同時參訪韓國NCA公司，除了可了解韓國相關政府單位的推廣與發展現況，對未來我國與韓國在IPv6相關議題的合作上有莫大之助益。
2.  考察、訪問過程
92年7月2日                  由桃園中正機場啟程赴韓國漢城

92年7月2日                  到達韓國漢城

92年7月3日至7月4日        出席2003 Global IPv6 summit會議

92年7月5日                  NCA參訪行程

92年7月6日                 
由韓國漢城搭機返回桃園中正機場

92年7月6日                 
返抵桃園中正機場

3.  考察、訪問心得

 本次出國主要是參加韓國漢城舉行的Global IPv6 summit in Korea 2003會議及拜訪韓國NCA。謹針對與IPv6服務、產品、標準和測試有關的心得敘述如下：

1. IPv6新服務發展現況：
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The use case of P2P

# Exchange Audio(MP3), Video(MPEG,AVI,DIVX) Files
@ For home or private purpose

* Source : Gnutella P2P Download Rate



目前在IPv6新服務方面，許多專家持續努力地開創各種可能的殺手級應用，除了過去大家所熟知的IPv6 VPN, Mobile IPv6等服務之外，P2P (Peer to Peer)以及Grid Computing亦是此次會議中重視的另外兩種新服務。在韓國方面，P2P的應用即佔了整個寬頻網路應用的40%，而目前韓國的P2P服務又以movie及music的下載與分享為大宗，共占了85% 之多，如圖一及圖二所示。P2P服務由於需要一個global unique identifier以及一個end to end model，因此若使用傳統的IPv4 NAT技術，除了將降低網路的效能之外，亦無法提供有效的global unique identifier及足夠的安全性，而上述這些問題IPv6均可輕易地迎刃而解。在Grid computing方面，韓國主要為KISTI (Korea Institute of Science and Technology Information)所主導，其計劃名稱叫做N*Grid，而整個test bed如圖三所示。目前韓國Grid computing的應用方面仍以學術研究為主，在商業應用方面尚感覺不出有明確的規劃與想法，與IPv6整合方面亦只是宣稱相關設備均是在一個IPv6 cloud之下，與IPv6的關聯性不若P2P來的緊密與迫切。
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IPv6相關標準與測試發展現況：

目前在IPv6相關標準與測試發展方面，IP Mobility、P2P、[image: image56.png]&S National Computerizaion Agency

NAT-PT and P2P
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Multi-homing、Plug and Play等均尚待相關專家制定最終的標準版本。此處將以IP Mobility及P2P兩個標準與測試發展的心得為主。在IP Mobility方面，除了Mobile IPv6的標準制定現況仍處於draft version 24 of IETF之外，尚有network mobility的新議題尚待解決。過去的Mobile IPv6討論重點均偏重在client mobility的主題上，為了因應此新的需求，IETF在2002年10月已成立了一個新的work group，其名稱為IETF NEMO WG，NEMO的全名為：NEwork MObility。目前在NEMO WG中的討論重點為nest mobility 及 multihoming相關的scenarios。其近期目標為offer basic functions yet don’t consider the relative optimization issues，而其中期目標為 provide the optimal routing between CNs and MNNs (Nodes of Mobile Network)。在P2P方面，韓國NCA曾於今年3~5月間進行P2P over IPv6的相關測試，測試結果如圖四所示。從圖中可發現，P2P與NAT-PT的結合尚有許多問題尚待克服。
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韓國IPv6產品發展現況：

會議中除了來自全球的知名公司，如日本日立公司、法國6wind公司、Juniper、Microsoft與Cisco公司說明該公司IPv6相關產品的功能與特色之外，令人印象深刻的是韓國相關廠商的產品發展現況，如韓國Samsung及iBIT Tech. Inc.等。圖五所示為Samsung正發展中的IPv6 core router及相關規格。iBIT開發的則是以IPv4/IPv6 translator為主，該設備可同時具備NAT-PT、ICMPv6、NDP、6to4、DSTM等功能，相關產品的照片如圖六所示。圖七為Hitachi的IPv6 GR及AG系列產品，IPv6相關的功能齊全。

4. Transition roadmap from IPv4 to IPv6
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如圖八所示，NTT公司根據不同的市場擬定不同的IPv6 roadmap，其將市場共區分為四大族群，分別為：SOHO/Branch office、Corporate、ISP、New area such as Mobile。在SOHO/Branch office方面，cost是IPv6導入的首要因素，而相關的SOHO IPv6 router大都已ready。在Corporate方面，stability是IPv6導入的首要因素，而部份的FW產品尚未具備IPv6的功能，此部份有待廠商繼續努力。在ISP方面，IPv6與IPv4的網管系統為了因應IPv4 to IPv6 transition的需求，應該各自獨立建置以免影響既有的IPv4網管功能。在new area方面，mobile relative services是個十分重要的潛在市場。
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Current standard status of transition

現有廣大網際網路用戶要由IPv4轉移至IPv6網路，並非一蹴可及，而必須有一轉移過程，如何提供平順之轉移過程，對現有使用者影響最小，需仰賴良好的轉移機制。目前，此議題為IETF ngtrans（Next Generation Transition）工作小組之主要目標，已提出許多轉移機制。
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6to4：RFC 3056
· NAT-PT：SIIT（RFC 2765）、NAT-PT（RFC 2766）
· Tunnel broker：RFC 3053
· 6over4：RFC 2529
· BIS：RFC 2767
· BIA：RFC 3338
· DSTM：draft-ietf-ngtrans-dstm-08.txt
· SOCKS-gateway：RFC 3089
· TCP/UDP-relay：RFC 3142 

· ISATAP：draft-ietf-ngtrans-isatap-13.txt
6. IPv6 in the World
此議程邀請歐洲、亞洲、美洲各國的IPv6專家分別針對該區域內的發展現況來介紹。值得觀察的重點是過去我們總認為美國因為擁有大量的IPv4位址而不重視IPv6的發展，但由於WLAN的流行以及美國政府對IPv6技術的高度興趣，使得美系的廠商目前也逐漸投入相關的研發工作，其後續發展值得持續關注。

4.  建議意見

參加該會議得到的心得是：

1. 深刻感覺韓國相關廠商投入IPv6領域的企圖心，反觀國內，觀望的廠商為數仍不少，為國內推廣IPv6與搶占IPv6大餅的隱憂。
2. 在IP Mobility方面，此為IPv6的重要賣點之一，但相關標準制定並不順利，目前又增加了network mobility的新議題，值得持續追蹤。
3. 韓國目前仍將P2P定位在file sharing為其主要應用，事實上應可將P2P的應用拓展到e-business方可使IPv6的價值性更加發揚光大。
4. Grid computing未來似應走出學術研究的巢臼，想法與web services及P2P結合。當然，有關於security of resource sharing、computing resource management等相關議題尚待大家一起努力。
5. 本次會議為顧及參與者的英文程度可能不一，因此安排了英/韓及日/韓語言的直譯，可作為未來舉辦類似活動的參考。

6. 基於推廣各界對於IPv6的熟悉與投入，可考慮設立類似日本IPv6競賽方式的方式，以達推廣IPv6教育的目的。

5.  附件：重要之投影片資料
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About NCA

# NCA is a government-sponsored agency
responsible for IT policy and development in
Korea
— established in 1987
— composed of about 250 researchers

— based on the Informatization Promotion Act of
1996

— mainly funded by government
— specialized in both policy and technology

— focused on research, consulting, and project
management
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The use case of P2P

# Exchange Audio(MP3), Video(MPEG,AVI,DIVX) Files
@ For home or private purpose

* Source : Gnutella P2P Download Rate
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P2P and IPv6

@ P2P Needs
- global unique identifier, end-to—end model
- the state of connections
- high network bandwidth for file sharing

@ Why not NAT ?
— Nat makes slow down network performance
- Hard to use GE or 10GE
— Hard to trace back to the source address
— Disturbance of end-to—-end network security

@ Only IPv6 global naming can solve above problems
— For true end-to—end model
— Distributed, Ubiguitous, GRID computing
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Need DHCP Servers

© DHCP Server maintains IP pool
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Need Dynamic DNS
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IPv4 + IPv6 for P2P
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NAT, DHCP Cause COST !

o NAT
— Needs NAT-equipment
— Needs Address.Port Repository

— Need login to notify internal host’s address to P2P
server

— Causes unnecessary traffics
— Hide end-to-end connectivity

@ DHCP
— Needs DHCP server
— Dynamic DNS
— Causes unnecessary traffics
— Hide end-to-end connectivity
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IPv6 Can Save Money !

2 Do not need NAT-Equipment, Servers
« Can provide abundant network bandwidth, $/ bit &
« Do not need the expense of operation
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IPv4 & Home G/W
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Translation G/W and Cost

« If using G/IW
— Need

* Develop, Design, Build Time
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NAT-PT and P2P

« Tested by NCA (2003. March ~ May)
@ Test Environment
— Client(IPv6) > Server(IPv4)

— Tested two kind of NAT-PT
— Didn’t test TEREDO

@ When using NAT-PT, need IPv6 P2P

APP | TestCase | ''T" [PU@STCT psty [NAT-PT
P2pP Sve o o o X
(as‘oribad cu;rlﬂgm o ° o
TR o o ) X
MSN Chatting o o] o X
File ) 0 9 X

Tramsfer




[image: image21.png]&S National Computerizaion Agency

NCA P2P Project
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NCA P2P Architecture
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Conclusion

P2P is the Killer App in Next Generation Internet

IPv6 is a essential infrastructure to deploy massive P2P
NAT, DHCP, Translation G/W will cost a great deal
IPv6 can be a reasonable way to reduce expenses

NCA is trying to develop new type P2P based on IPv6
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= Announced the IPv6 Promotion Plan(Draft) on
Dec. 2002

» Funding to develop IPv6-applied high speed
Internet equipments
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[image: image31.png]Official IPv6 Deployment Policy >

= Transition Roadmap by Government (2001)
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[image: image32.png]IPv6 Forum Korea =

n Launched at 2000(http: //www.ipv6.or.kr) \ IPv6 :
= 75 member organizations s
= President: Dr. Kishik PARK(ETRI)

= Organizations: Board, 2 Area, 11WGs

i
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[image: image33.png]IPv6 Network deployment

= 6Bone-KR (since 1998) (www.6bone.ne.kr)
o Firet IPvB xperimental network i Korea (operated by ETRI
o 70+ organizations hias involved i BBome-KR:
= KOREN IPv6 (since 1999)
o Firet ntivel[Pv6 metwor in Korea (operated|by 1T
o REE IPyBretwork
= TEIN IPv6 (Since 2001)
o TEIN; Trans Eurasia Information Networi
o Confirerital IPV6 networi between Asia and Europe
= 6NGIX (Since 2001)
o IPyBiternet Exchiange i Korea (operated by NCA)
= IPv6 address in Korea

» GBore: 2 pllLs
. ETRIKR, 8ffe:2e007/24 (G6/5), APANMKR, 8ffe:B040::/281(89/7)
= Production Address: 17 glL.&S
- Most of 18P in Koreaihave a IPv8 sTlA (KT, Hanag, SKT, Hitel, ete)
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[image: image35.png]IPv6 Trials in Korea >

= KRv6 Project (almost done, 2000-2002, ETRI)
» BTALK, 6ANTS, BNEAT
= Development of IPv6 Router and Advanced Service
Tech. (2003-2005, ETRI)

» Development of Edge and Core Router
+ IPv6 Multicast, VPNv6, MIPv6, DNSv6, NMSv6, Auto-Configuration

= IPv6 Hotspot Service (NCA, 2002)

= IPv6 Applications (ETRI, NCA and others)
» IPv6 Multicast Conferencing System, IPv6 Video Streaming, VoIPVv8,...

= IPv6 Showcase/ KOREAvV6 Project (NCA, 2003-2005)
» KOREAVS: Global IPv6 Trail Senvice for real deployment in Korea
» Expectthat many outputs from the technical development wouldbe
appliediin KOREAVS triallservices

= IPv6 hand-held PC, IPv6 Router (Samsung)
= 3G, Home Networking (Others)
= - Still looking for IPv6 Killer Appl.
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[image: image36.png]International Cooperation >

= Cooperative works with IPv6 related organizations
» Collaboration with IPv6 Forum International
» Mol) with Eurové (2003. 3)
Mol with IPv6 Promotion Council in Japan (2003.3)
Mol with/IPv6 Forum Taiwan(2003. 8, planned)
» Mol with other related bodies (expected)
+ European Cooperation
= Collaborative Research Works in EC-IST projects
- BWINT Project (2001~2002)
- BNET Project (2002~now)
- BNEXUS(2003~)
= Asian Cooperation
» Build up the Asia IPv6 Showcase with major IPv6 Asian countries
+ Sharing a master plan towards the IPv6-based New Internet Age

1948 Deployment Staus i Forea
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[image: image37.png]IPv6 Showroom in Korea >

= NCA will operate the Showroom
» Date: 20036~ (plan)
» Place: NCA Office Building in Seoul

= Overview of IPv6 showroom

S=le] L=

Hovd sphere Vebcastine  Botamics v6. T
System Srstem Srstem

Homecare Systen ¥eb Conference System  VoIF System
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[image: image38.png]IPv6 Video Streain . )

= IPv6 Real-time Streaming e Ty
+» MPEG-1,2,4 video support:
» MP3 streaming support
» IPv6, IPv4 networking support
= International Experiments

+ 1ST2002 demo (Nov 2002)
« Open Service[vBstrearring Breat net)
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[image: image39.png]KOREAVG Trial Service

Global IPv6 Trial Service in Korea (2003~2005)

KoREN
KREONET

1948 Deployment Staus i Forea

5




[image: image40.png]History >

= IPv6 R&D history in Korea
» 1996~: open research item (experimental research)
1998: operation of 6Bone-KR (managed by ETRI)
« 1999: IPv6 Production Address from APNIC
o 2000: Membership of International IPv6 Forum
« 2000: Foundation of IPv6 Forum Korea
e 2001: Actively involved in [ETF
o 2001~now: IPv6 R&D Project (KRv6 Project)

- KRv6 project: Government funding project
- Collaborative R&D work with Industry
- International cooperative Research (e.g., with EU)

ETRI





[image: image41.png]IPv6 Activities

m Research and Development

+ National IPv6 Project
» KRV6 Project (2001~2002, almost done)

= Developing the IPv6 Transition Scenario and Translation
Technologies (6TALK Project)

- Developing the IPv6-based Auto-configuration Networking
Technologies (ANTS Project)

- Developing the IPv6 network infrastructure and NGI
Applications (NEAT Project)
+ MIC funding project (about 2200M won/year)

ETRI 4




[image: image42.png]6TALK Project

= IPv6 Transition Technologies
» IPv6 Transition Scenarios

» Gateway translator: 6TALK (ipv6 IrAnsl.ator of
KrvB) as a gateway device

» Dual-stack host translator: BIA (Bump-in-the-
API) (RFC3338)

http://www.6talk.net

ETRI




[image: image43.png]6TALK Project

= 6TALK toolbox
o NAP-PT/SIIT with ALGs support (v1.0)
« 6t04, DSTM, ISATAP support (v2.0)
o Embedded Linux OS (Kernel 2.4.18)
« MPC 8260-based Hardware

Toward the Smart Transition Toolbox

ETRI




[image: image44.png]New IPv6 Project

= 2003-2005

» Development of High-performance Router
- Move to the NP-based platform
» for High-quality & High-performance
- Add-on features
» Advanced |Pv4/IPv6 transition mechs.
» Mobility, Security, VPN (MPLS, |IPsec)
» Auto-configuration Networking
» Network Management System
» etc.
» Development Plan
- 2003; Access scale Router
- 2004: Edge scale Router

- 2004~5: Deployment to u-KOREAV6 testbed

ETRI




[image: image45.png]6ANTS Project

= Auto-Configuration Networking Technologies
» Goal is to enable networking in the absence of
configuration and administration with IPv6
» Current Workspace (for Standardization)
- Common for the all applications (Default: IPv6)

» IP Interface Configuration
edezils
areas

» DNS [ssues & Service Discovery

- IP Renumbering
» For Mobile Wireless Networks

> IP Mobility |
2 * Wired Network
- For Mobile Ad-hoc Networks | . vobile wireless Network
» IP Unicast/Multicast Routing » Home Network
» Conference Applications * MobileiAdHhoc Network

hitp://iwww.6ants.net

ETRI 8




[image: image46.png]6NEAT Project GNEATH

= IPv6 NEtwork and Application Testbed
« Developing the IPv6 network infrastructure and
Application testbed

- IPv6 native network Interworking over the TEIN
» Native IPv6 connectivity between Korea and EU
> IPv6 Multicast environment
» IPv6 native application testhed

- IPv6 application and protocols
» High-quality video/audio conference tool
> Mobile IPv6 protocols, Video Streaming system

« International Collaboration in Europe
- Cooperative Research with UCL, Renater2

- Cooperative Research with 6WINIT project (2001~2002)
- Cooperative Research with 6NET project (2002~now)

hitp://iwww.6neat net

ETRI





[image: image47.png]6NEAT Project

TEIN: TransEurasia Information Network
Continental network between Korean and Europe
Bandwidth: 10Mbps (will be upgraded soon)





[image: image48.png]Standardization >

= Korea is actively involved in IETF since 2001
» Mostly for IPv6 related technologies

= Working Areas in IETF
» Ngtrans Working Group (now v6ops WG)
« |Png Working Group (now |Pv6 WG)
» Mohileip Working Group
o DHC Working Group, DNS Working Group
o MANET Working Group, Nemo Working Group
s efc.

= Status
o In every year, about 20-30 Internet-Drafts are proposed

since 2001
o 1 RFC and 4 WG documents (2001~now)

ETRI 1




[image: image49.png]Outcomes from R&D

= Development of IPv6
» Core Protocol Technology
- IPv6 protocol stack (2000)
- Mobile IPv6 protocol stack (2001)*
« Transition Technology
- IPv4/IPv6 address translation toolbox, 6TALK (2001)*
- Dual Stack Host Translator (2001)*
» Application Technology

- IPv6 Multicast-based Video/Audio Conferencing system
(2001~2002)

- |IPvB Video Streaming system (2002)

« High-performance Router Technology (2003~) (ongoing)
- Adopting the all of advanced features from IPv6
- For Access Router & Core Router device

(*) technology transfer to industry

ETRI 12




[image: image50.png]Future Works >

= Goals

» Real IPv6 deployment !l

« With Productive business model Il
= How to ?

» Large scale deployment of IPv6 in Korea

- Collaborative works among the institutes, major
vendors and ISPs. (on wired and wireless)

» Development of Smart Equipment and device
- Access Gateway, Edge Router, Personal device, etc.

» Standardization of LLeading Edge technology

- Core IPv6 protocol, Advanced protocol, transition
mechs.

ETRI LE}




[image: image51.png]Conclusion >

= New Internet Era and IPv6

o It is time to practically start developing and
deploying the IPv6 including:
- Promotion and Deployment Efforts
. Multiple R&D projects
- Commercial & Business Trials

o Strong collaboration on IPv6 among Asian
countries will lead those countries to the real
Next-Generation Internet earlier

o We strongly believe in IPv6 as a Key-player to go
to the New Internet Age

1948 Deployment Staus i Forea .
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Summit Roi

2 'h X (IPV8, IPv.

IPv6 Native Nodes
- IPv4 IPv4/IPv6 Video Streaming Clients

Summit Network (IPv4, IPv6 Dual)

network using

ETRI has implemented the IPv6 video streaming system and IPv4/IPv6 Translator, 6TALK which is a NAT-PT based
transition toolbox. The streaming service can provide the on-demand based real-time service for video and audio. During
the initial IPv6 transition periods, some IPv4 users would like to use the IPv6 service or vice versa. This demonstration
shows the on-demand video and audio streaming in IPv6 network and IPv4 network through the IPv4/IPv6 translator.

L 7%
Video streaming system consists of three parts: on- /
£ demand video streaming engine, server monitoring tool and —

o g client players. 6TALK is NAT-PT based IPv4/IPv6 translator of ETRI,
which enables an IPv6 island to connect the IPv4 Internet
rune@etrire k- « Streaming Server and other IPv6 networks seamlessly.
indoi@etri.re.kr + Dual Stack Video Streaming (IPv6, IPv4)
syl@etire.kr * RTP, HTTP based Streaming + Specification
mkshin@etri.re kr * Linux-based platform (currently running on « IPv4/IPv6 Protocol Dual Stack
Knj@etrirekr T;Tlée::llj:lf;éw) L . + NAT-PT Support (RFC 2766)
. -8 open library in order to supp: 3
the RTP SIIT Support (RFC 2965)

+ Real-time MP3 streaming support “Enhatatishlenat aiouiool

* GUI & CLI interface for server control
+ Monitoring Tools
+ Server monitoring functions
» Contents(video/audio) management
functions (add, modify, delete, etc.)
« Contents Server
+ Video clip anchor service on the WWW
+ Running on the IPv6 web service
« Client Players
+ Media Support: MPEG-1, MPEG-2(PS),
MPEG-4 (divx, wmy, asf, etc.)
* Platform
- (phase I) Windows 2000/XP, Linux
- (phase I1) Windows CE/.Net, Linux for PDA

* FTP ALG Support
« IPv6-in-IPv4 Tunneling Support
« Basic Network Utility support
+ Enhanced User Interface Support (Web, CLI)
*DSTM TEP
(Dual Stack Transition Mechanism Support)
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圖一：P2P在韓國寬頻網路應用之比例





圖二：不同的P2P應用





圖六：iBIT Forsix-1000R 





圖三：Testbed of N*Grid of Korea





圖四：P2P over IPv6的測試結果











圖八：Transition roadmap from IPv4 to IPv6





圖五：Samsung的IPv6 core route





圖七：Hitachi的IPv6 GR及AG系列產品
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