行政院及所屬各機關出國報告

（出國類別：其他）
赴美國聖地牙哥出席Global summit IPv6 North America會議出國報告
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摘

要
美國是IPv4網際網路技術發源地，也是IPv4網路設備研製、服務建置最發達的國家之一，美國政府及相關業者對IPv6的研發與推展等政策，值得我國密切注意。2003年7月是IPv6發展史上的重大里程碑，美國國防部於2003年7月13日正式宣佈將採用IPv6協定來建構其國防資訊網路，並訂定2003年10月以後之國防採購合約的網路相關設備須支援IPv6，並能與現有的IPv4網路互連。此項政策將促進美國國防資訊工業與網路IPv6化，加速美國網路設備製造商及網際網路服務建置朝向IPv6邁進。

本公司為行政院NICI IPv6推動小組主要參與單位，本所 梁所長並榮任IPv6標準測試分組召集人，負責我國IPv6標準與測試活動之推展。此NICI IPv6推動小組除可協助我國邁向新一代網際網路之發展外，更可對本公司未來相關市場之拓展建立良好之基礎。

此次所參與之Global Summit IPv6 North America會議為專業性技術研討會，主辦單位是IPv6 Forum、North American IPv6 Task Force(NAv6TF)，邀請美國國防部官員、北美地區及世界各國IPv6領域專家與會並發表專題演講，其所涵蓋的範圍對業界技術與市場有深遠的影響。派員參加該會議將有助於了解美國IPv6的發展現況與策略，對未來我國推動IPv6之發展將有莫大之助益。
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1、 出國目的

美國是IPv4網際網路技術發源地，也是IPv4網路設備研製、服務建置最發達的國家之一，美國政府及相關業者對IPv6的研發與推展等政策，值得我國密切注意。2003年7月是IPv6發展史上的重大里程碑，美國國防部於2003年7月13日正式宣佈將採用IPv6協定來建構其國防資訊網路，並訂定2003年10月以後之國防採購合約的網路相關設備須支援IPv6，並能與現有的IPv4網路互連。此項政策將促進美國國防資訊工業與網路IPv6化，加速美國網路設備製造商及網際網路服務建置朝向IPv6邁進。

此次所參與之Global Summit IPv6 North America會議為專業性技術研討會，主辦單位是IPv6 Forum、North American IPv6 Task Force(NAv6TF)，由Charmed Technologies負責事務籌辦，邀請美國國防部官員、北美地區及世界各國IPv6領域專家與會並發表專題演講，其所涵蓋的範圍對業界技術與市場有深遠的影響。派員參加該會議將有助於了解美國IPv6的發展現況與策略，對未來我國推動IPv6之發展將有莫大之助益。

2、   考察、訪問過程
92年6月21日至6月22日    由桃園中正機場啟程赴美國聖地牙哥

92年6月23日至6月27日    出席Global summit IPv6 North America會議

92年6月28日               由美國聖地牙哥啟程返回台灣

92年6月29日               到達桃園中正機場

3、 考察、訪問心得

 本次出國主要是參加美國聖地牙哥舉行的Global summit IPv6 North America會議，參與會議心得簡述如下：

1. IPv6 Tutorial
此議程是講解IPv6技術及應用服務之基本技術教學課程，內容涵蓋下列主題：為何要使用IPv6、IPv6技術名詞、IPv6協定運作的特性與優點、IPv6的定址模式、芳鄰尋找機制、auto-configuration、IPSec、IPv6路由協定簡介、IPv6的作業系統簡介(FreeBSD、Linux-Redhat、Windows XP)、IPv6路由器設備簡介(Hitachi、Cisco、Juniper)、DNS Routing and Multi-homing、IPv6 Mobile Networks、各種IPv4/IPv6轉移機制(dual stack、encapsulation、translation)簡介、以及如何建置IPv6相關軟體(DNS、Apache Web server)等課題。上述IPv6技術教學課程涵蓋IPv6基本運作原理及相關技術與實務操作，藉此課程將IPv6的概念與實務操作推廣給相關業界。

2. Defense Transformation – Building the Foundation: Net-Centric Operations and IPv6

   此議程為本次北美IPv6 Summit的keynote speech，主講人John Osterholz為美國國防部資訊長，闡述正積極著手進行國防體系轉型升級計劃，執行Net-Centric Operations及網路IPv6化。此計畫之主要戰略思考方向是借重IPv6巨量(近乎無限)的位址空間、security、mobility等優越特性，促成大量的先進sensor均能連網，可大幅提升美軍情蒐能力，結合以Net-Centric Operation為概念的網路，這些情報資訊將透過更優質、更安全的IPv6網路傳送至情報分析部門進行情報整合與研判，研判後之成果及因應措施亦可藉由IPv6 網路傳達至各軍種去執行，此基礎網路轉型計劃將大幅提升美國國防整體戰力及危機反應能力。Net-Centric Operations將採用IPv6協定來建置”The Global Information Grid”，此項計劃主要投資策略方向為採用新一代網路IPv6以促進其發展與建置、加速安全性網路產品之推出、佈建Gigabit rates over DWDM網路、及研發更多樣創新的IPv6網路服務。

3. IPv6 Internet
   此議程之主講人為Latif Ladid先生，他目前擔任President IPv6 Forum、Vice Chair North American Task Force、 Chair EU IPv6 Task Force、 Internet Society Trustee等重要職務，演講主題是IPv6 –21th century Internet ，他以趣味性、諷刺性的圖片來說明目前Internet的錯誤發展方向，指出NAT(Network Address Translator)的諸多弊端，包括NAT阻斷了end-to-end連線模式，NAT技術scalability能力未達水準，NAT技術之採用是與Internet發展之初衷背道而馳。唯有採行IPv6新協定，廢除NAT，並更改client/server服務模式為peer-to-peer服務模式，才能讓e2e communication、e2e security等新應用服務在IP網路上實現，如此Internet方能持續的蓬勃發展。IPv6可提供10 billions 主機always-on identities，其衍生之應用與商機是不可輕忽。IPv6不僅是提供更多的位址空間，它還具備一連串優點，包括auto-configuration、plug&play、end-to-end transparency、mobile IPv6、transition toolbox、flexible renumbering、e2e security、multicast等。ISP與軟體開發業者應攜手合作，共創21世紀新網路-IPv6，觀望遲疑之業者勢必被時代潮流所淘汰。

4. IPv6 enabling peer-to-peer IMS 

    此議程邀請Nokia專家Jari Hamalainen主講IMS 服務。IMS 是IP Multimedia Services之簡稱，它可提供更豐富的人與人通訊內容，更精采的media stream影音串流的互動式服務。IMS的服務可跨越多種不同接取網路(有線、無線，如3G、WLAN、GPRS等)，擁有更完善、開放之API及Programming Language定義，促使更多third party業者開發新應用程式。目前SIP-based Peer-to-Peer IMS服務已被3GPP2與3GPP Release 5、6規範所採用。這些peer-to-peer服務需要public IP address，唯有IPv6擁有足夠位址來提供大規模全球性IMS-based之peer-to-peer服務之建置。

5. Moonv6 Network Project

    Moonv6是美國UNH大學互運實驗室(InterOperability Lab)主導之計劃，其目標是提供IPv6網路設備及其互運等測試服務，藉由測試與不斷的改良，累積IPv6網路實作經驗， 分享成果，達成建置具安全性、可靠性及移動性的優質IPv6網路。在IPv6協定測試方面包括核心協定測試、路由器及Mobility測試。在應用方面包括DNS、NFS、Streaming Media、Web browsing及SSH。在網路安全方面包括主機、路由器及網路安全性測試。目前參與Moonv6的主要機構與廠商有HP、Cisco、SDSC、Nortel Networks、Marconi、IP Infusion 、Juniper、Extreme、NTT、WindRiver、Nexthop、Future Software、Motorola、 Avici、Spirent、Fujitsu、Redboat等。

6. Grid Computing and Scaling up to Internet

    此議程是由美國Argonne National Laboratory專家Ian Foster主講，敘述網格運算(grid computing)的運作原理及應用，而IPv6在autoconfiguration、安全性及位址空間上滿足Grid網路服務及成長需求，兩種技術相輔相成，共創未來榮景。另外亦介紹Open Grid Services Architecture概念及其相關發展現況。

7. IPv6 in European Research Network

    此議程是由英國University of Southampton學者Tim Chown主講，敘述歐洲6NET及GEANT學術網路佈建現況，目前主要研究與實驗主題為Transition tools, MIPv6, IPv6 multicast, VPN, application porting, VoIP, Globus/GRID toolkit, multimedia tools及network management and monitoring。

8. IPv6廠商簡報
    世界各國著名資訊、通信設備製造商及服務業者如Microsoft、HP、 Cisco、Hitachi、NEC、NTT/VERIO、Qualcomm、Ericsson、Nokia等公司都積極參與此次IPv6高峰會議，並簡報該公司IPv6的發展現況及對未來IPv6商機的樂觀預期。這些知名大公司對IPv6的積極投入將促進IPv6網路優質服務年代的來臨。

4、 建議意見

1. 新應用與新服務是促使新科技技術蓬勃發展之動力。國內NICI IPv6應用推廣上應可加強辦理IPv6應用創意徵文與發表會，結合相關產業共同腦力激盪，開創未來商機。

2. IPv6具備auto-configuration、plug-and-play等優點，非網路專業之社會大眾很容易建置其家庭網路。主要應用包括保全監視、老人看護、個人健康監測管理、資訊家電等。NICI IPv6應用推廣上可獎勵資訊家電業進行家庭網路各種應用之研發。

3. 國內方面在行政院NICI IPv6工作小組指導下，由中華電信研究所主導成立之IPv6標準測試驗證實驗室將於92年8月正式啟用，將肩負標準測試驗證工作，協助國內廠商及網路業者進行IPv6網路設備研發及其互運等測試服務。美國方面UNH大學互運實驗室(InterOperability Lab)之Moonv6計劃亦扮演相同角色，其驗證測試方法及測試報告值得國內參考。若經費充裕，建議尋求交流及合作機會。

4. 在治安及緊急應變網路應用方面，IPv6擁有巨量位址數量及mobility效率較IPv4優異等特性，搭配密佈的網路監視系統及緊急應變資源如消防車、救護車、人員動態等資訊連網，很容易快速取得事件發生現場各種資訊，調派救難資源，迅速有效率處理治安及緊急事故。

5. 在地理、生態保育、污染、水文及天災監視系統之應用，因IPv6擁有巨量位址數量，讓更多數量的感測裝置可同時佈建及連網，如地震監測、河川水位、土石流、氣象監測、保育動物監測等。這些網路建設之投資效益不可低估，此類網路所獲取之重要資訊可輔助天災之防範，降低災害驟然來臨所造成之巨大人員與財物損失。

6. 在國防情蒐、情報分享及指揮網路應用方面，美國國防部宣佈採用IPv6來建構其新一代國防網路，國內應密切注意相關發展，積極籌建我國新一代國防網路。
5、 會議重要之投影片資料

         ﹝資料來源：Global Summit IPv6 North America網站：http://www.usipv6.com/index.shtml﹞
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“The two truly transforming things might be
in information technology and
information operation and networking...
connecting things in ways that they
function totally differently than they had
previously.

And if that's possible...then possibly the single
most transforming thing in our force will not be
a weapon system, but a set of interconnections
and a substantially enhanced capability
because of that awareness.”
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As of October 2003, all Global Information Grid (GIG) assets
being developed, procured or acquired shall be IPv6 capable

The GIG will transition to IPv6 operations by FY08; considerable
segments will transition between FY05-07

DISA will acquire, manage IPv6 addresses for DoD; establish
an address space and naming convention schema
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Transformation?

Providing IPv6 products which:

« Provide at least the same level of performance and reliability as IPv4
products

« Allow us to take full advantage in a standardized way of the improved
IPV6 features

« Avoid dead-ends: provide for upgrades over time as standards mature
« Avoid driving us to sole vendors
« Avoid creating interoperability problems

« Support end-to-end capability (e.q.. IPV6 routers without necessary
routing protocols or net management being established )

« Provide us with an ability to have confidence in the IPv6 capability we
are procuring (e.g., an IPv6 “logo”)

Don't differentiate your product by creating interoperability or
security problems...differentiate by its performance!!!
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The four key changes

Richer person-to-person communication
IP will increase usage through reachability of users
seamless usage of different communication types
and easy-to-use group communications.
Richer interaction between media streams
Easy integration and interworking of different
IP-based services.
Service mobility
Consistent services over various different
access networks increase usage and reduce churn.
Easier service creation and integration

Well defined open APIs and programming
languages enable service creation by
3rd party developers.
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= Introduction of SIP-based peer-to-peer services is an
important step after current client-server based services.

+ IP Multimedia Subsystem (IMS) is a service infrastructure
based on the use of Session Initiation Protocol (SIP).
- 3GPP Release 5 and 6 specifications
- 3GPP2 specifications

+ In order to make peer-to-peer services work between
different operators' networks, IPv6 is needed - peer-to-
peer services work well only with public IP addresses.

- Small scale IMS deployment / piloting can be started
with IPv4.
- IPv6 is vital for wider scale, global IMS deployment.
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« Introduction of SIP-based peer-to-peer services is an
important step after current client-server based
services.

« |IPv6 enables global IMS-based peer-to-peer
services.

« IMS services will in the first phase be accessed via
3GPP and 3GPP2 radio access networks. WLAN will
ollow.

« Communications between cellular terminals and
nternet clients (WLAN and fixed networks) enables
successful business.
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» Test and deploy IPv6 as it would be applied in
real-world environments.

¢ Create a multi-site secure network infrastructure to
gain deployment and test experience.

* Provide ongoing network services and a unique set
of test environments.

* Document lessons learned for all participants.
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Why Grids and IPv6?

e Grid computing represents a fundamental
shift in how we approach distributed
computing, like the fundamental shift in
information access introduced by the Web

« IPv6 represents a major step function in the
Internet’s ability to scale, like the
introduction of IPv4 twenty years ago

* Inevitably there is synergy between these
two game changers

e Let’'s share a common goal of reaching 10
billion Internet nodes




[image: image22.png]=" Why the Grid?
(2) Revolution in Business

¢ Pre-Internet
- Central data processing facility
¢ Post-Internet
- Enterprise computing is highly
distributed, heterogeneous,
loosely coupled,
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- Business processes increasingly
computing- & data-rich
- Outsourcing becomes feasible =>

on-demand service providers of
various sorts
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Common
eScience/eBusiness Vision

e Link dynamically acquired resources

- From collaborators, customers, eUtilities, ...
(members of evolving “virtual organization”)

e Into a “virtual computing system”

- Dynamic, multi-faceted system spanning
institutions and industries

- Loose coupling of heterogeneous systems

- Configured on demand to meet instantaneous
needs, for:

* Multi-faceted QoS for demanding workloads
- Security, performance, reliability, ...
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Open Grid Services Architecture

e Service-oriented architecture

- Key to virtualization, discovery, composition,
local-remote transparency

e Leverage industry standards
- Internet, Web services
* Distributed service management
- A “component model for Web services”

* A framework for the definition of
composable, interoperable services
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* Potential for massive scaling

« Uniform global address space eliminates the
problem of ambiguous “private” addresses
and network address translation
- Wasteful proxies can be avoided
- Network level security can be used

« Autoconfiguration is a big plus for
infrastructure configuration
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e Grid computing is the new model for sharing
networked IT resources efficiently &
securely.

- Transforming the Internet into a computing
platform for e-business on demand

* The key toolkit is the Globus Toolkit open
source package based on the Open Grid
Services Architecture

* A marriage between OGSA and IPv6 is the
key to massive scaling in a fully connected
but secure network environment.

Summary
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All the European National Research and Education Networks
(NRENS) are interconnected by GEANT, offering a production 1Pv4
network service

— Many NREN plans are in sync with those of GEANT

— NREN networks use a varicty of hardware and technologics
GEANT includes over 25 NRENs

— Itwill include more as the EU spreads to the cast

~ Technical IPv6 discussion in TERENA TF-NGN WG

— http://www.terena.nl/tech/task-forces/tf-ngn

135 of the NRENs are members of the 6NET project

— GNET is a pan-European experimental rescarch network project
~ Has deployed a native [Pv6-only network

~ Funded in part by the European Commission
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Conclusions

IPv6 is natively deploying in European research networks
— Almost exclusively through dual-stack deployment
Implications of IPv6 becoming better understood

~ Updating services such as IPv6 multicast

~ Network management and monitoring, running an [Pvé NOC
 New IPv6 features - e.g. [Pv6 Privacy Extensions

Focus now is on applications

— Generating traffic, stimulating adoption

¢. Grid computing

— Enhancing existing areas with [Pv6,

— Enabling staff and students to innovate in “6Wifi” environments

practice

aokbooks” being published at http:/www.6net.o

6NET has 18 months remaining to document by

— Various *
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