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Government Information
Network (GIN)

Inter-University Network
(UniNet)
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SPavALarasan s (WilusInuvIneae)

wunedagliusnisilasulueyginnisliusnisdumedideann
Usglanann nand.
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[ : nssnyamaluladasaumauaznisdoas vsinglu
http.//203.113.25.35/¢in/rationale.htm]
\ueTerredsuimsnulasdinauuinsmaluladansaume
Wewaunsine Sadulassnnsroud 9 2530 Tnefiqasvane
Weauayuulouvisnsvenslenianisnisdne sedugaufnm
lgginne lnsnsldinalulad arsaumanaznisdoans
Tnseuuneuadivlvl ieatvayuidesnelvawnsaveslonia
namsAneldaganads

[‘17:117 : http.//www.oocities.org/thaiuninet/question.html]
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(NEdNet)
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IPvé Ready Logo
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[ : http.//www.uni.net.th/seminar/ipvé/img/NEdNet-
IPV6_add_for9E0%B8%A3%E0%BEIADIEN%BEIETHE0%BE%SE1 %EO
96B8%B3%E0%B8%88%E0%B8%A3.pdf]
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AunsEnEALALlTUINIg adeguamuazalaendy wazaing
mwmauaaWﬂluﬂmﬁﬁwﬁqaqﬁmmi?uazmﬂiuia@ﬁﬂaﬂ waila
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[ﬁfm : http.//www.jpvéforum.com/]
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[77:117 : http//www.jpvéready.org/?page=home]
AW IUADDUMDSIMTENINAS DU UEDUAS DU UIDUINNTY
IPv6
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(RIR)

APNIC

UINISUTDALUUA

Chief Information Officer
(ClO)

Lﬂu@ﬂﬁﬂi%‘lj%ﬁﬁifajﬂﬂ’]‘imﬂ’]ﬂ‘UﬂWi‘U\ﬂ?{ii Larn1saInsley

mneavdumefidaluginiasiie vasan Faumnaiardumediiin
37089 1P Address  wazmunulavszuvealalulia (autonomous
system : AS)

[0 : http://en.wikipedia.org/wiki/Regional Internet_registry]
Jungudouanzfouszuvdumeiidausednglinin Asia Pacific I
TN SEE AN TN BUAENSUINIS AN SUINEIaY 1P uay
mnoavsruvoslalusfdedrumnzan dwminernswatiduded
Judulunsaifiunisvesduseiiiaszaulan

[‘ﬁlm :

http.//www.apnic.net/ _data/assets/pdf file/0019/12394/Annual_rep
ort 2008 Thai.pdf]
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Turbo 7SN sBUme fianmTage s

[ﬁjﬁJ’} : http://www.ckmit.com/summer/Vichien/broadband.htm{]
AUSINSWALWl g SEUATE AUFISOH U TaN SAUWIAZIART9
09Ans S idugiuaulouts 1w fadule wazaruguay
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975799 3 : agiSeuigvansaenIsanal IPve TuUssmaduy auigeiusng uasiaiy

A o PN
Tulovrensounuu)uanis

dwuniasguazionau laowiu ISP 6

dmfumbsanunialdsguranans

dmTunaniasguasionoy

Fonau TugmsTnsfaiiawda gliusns I0C,
ASP, uag CSP tHundn
Whonundnfindndu Ministry of Internal and Affairs and Office of Management and Budget (OMB) National Advanced IPv6 Centre of Excellence

Communications (MIC)
IPv6 Promotion Council
IPvad Address Exhaustion Task Force

National Institute of Standards and
Technology (NIST)

National Telecommunications and
Information Administration (NTIA)

ClO Council

(NAVE6)

Ministry of Energy, Water and
Communications (MEWC)

Malaysian Communications and Multimedia
Commission (MCMC)

Yuszmaulovienso
unulFIANS

2544 e-Japan

2549 u-Japan

2549 MIC aan IPv6 Guideline

2549 New IT Reform Strategy (e-Gov)
2552 i-Japan

4/2554 Roadmap for ISP, IDC, ASP

8/2548 OMB Memo M-05-22
9/2553 OMB Memo Transition to IPv6

2549 MyICMS886
2551 National Strategic IPv6 Roadmap

& = a wa
‘YIBUIQJU']?JM?E]LLNUU:;]Uﬂﬂ”IS

gnsenans e Japan

u-Japan

i-Japan

New [T Reform Strategy

IPvad Address Exhaustion Task Force's
Roadmap for ISP, IDC, ASP

Juiindennas OMB M-05-22
Jufindennas OMB Transition to IPv6

WHUNAgNS MyICMS 886
National Strategic IPv6 Roadmap
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anelud USulmsdidu 2554
W3YIUAIAEATUADIBISY | 2555 Talfnun wWhmaneiin 2553

IPve malud

USulnsdidu 2555

wWhnanedulassadisniug
G

2551 E-government IPv6 Ready

NIST §vinanmsgiu spec nasdmiugunsaii
w5095V IPV6

6/2551 Backbone 78MnMieuszuIRna
sosSunnslioansuy IPve I (uwsilslsdugos
turn-on)

9/2557 asnasumsintedawiliaenndoaiu
sutlouuay spec nans

2553 Backbone network 5845U IPv6
2550* Tassadufugiumasgnioald 1Pve
2555 Ussimnadoriausamantenld Pve
*mneda 2551 dewily 2554
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Cma®s
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anigorSm

v v &
wWhuesnulassadistiug
(GRE)

6/2555 15P Baulludnas IPve 1g
6/2554 IDC 5ul#u3nns 1Pve 16
6/2550 ASP/CSP Galsusnns IPve 1e

2549 ISP self-audit IPv6

2551% ISP Backbone fiadldsu IPv6 lauuu
dual-stack

2550 ISP Trfu3nns IPvé dwulnsdwsiadend
wae 3G uudiffmun

2553 ISP #3n15 broadband WUy dual-stack
dmiugldu3nis broadband Hana

2553 gunsal hardware 3ot ovimuslunia
gshadedld IPvé 6l

2555 Ussimniadoviausamandenld Pve

* ey 2551 wsilsidnge dewdu 2555
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Lﬂwmamummni (ij)

= a v oa o 1Y )
NIENTNANTUAUINAUVAYULASRANEGA TN
a e
LIy 1Pve

Wmneduyaains onww)

3/2550 ISP susHyAMNIAisTuaa

3/2550 IDC ausuyAansTdTuae

3/2554 ASP/CSP pusauaaInsAis iy
@59

2553 g mirggunsaldesdntinousudng IPvé
Tignénanagsia

Wmnesuusnis (53

9/2555 U3MsasITuETeInasTsemSon
Woustouarluiniseiin Native IPv6

9/2557 client application maﬂﬂ?ﬂiﬁﬂ%aﬂﬁa
#u public server nMauandamiaumdanse
uwuy Native IPvé

2550 MEWC Pilot Network Tsiusnnsuu IPve 1o
2553 application wazu3n1svianualda IPve
1Auuy dual-stack
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2553 ISP #1USn15 broadband WUy dual stack
dwSudldu3nis broadband vianue
2553 application Tuaragsialderiuu 1Pve 16
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1. Apguuunaiudmiuimiuuaniuuvaitisuaaigszaunsutuly
uuuasuvasunulneTIw
Vujitu 2556 2557 2558
lasuna Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 ot | a2 | o3 Q4 quUszam
dmsuauiuy
Wy 13 4 6 7 9 [10 12 1 3 4 6 7 9 |10 12 13| 4 7 9 |10 12 Aanssu

1. MARNUANHUNSLAZIUUTEIU

1.1 fnuauleuns Ny uag
whwsne

1.2 Anflane YNy

2. Inventory survey

2.1 gunsal

2.2 spAlsLarUINg

23,

3. fpunyaang

4. MFIATIZLAYDONLUY

4.1 myUssfiuanuides

4.2 NNI9RNILUUTEUY
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Yujjiiu 2556 2557 2558
losana Q1 Q2 Q3 Q4 Q1L Q2 Q3 Q4 ot | @2 | a3 Q4 wtlliz;m?;
dwmiuanuiu
Hau 3 4 6 7 9 [10 12 1 3 4 6 79 10 12 1314 6|7 9|10 12 Aanssu

5. Pilot project

5.1 M3Lw3en backbone,

infrastructure

5.2 Pilot Project test

6.1 UAUSM3 Public access service

6.1 Uimyszesil 1

6.2 UsmTszesil 2

7. manudiumsuiuildeunielu
29AN5

7.1 Umsszesii 1 (509)

7.2 Usmisszaedi 2 (80%
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nuuasuunudumaiinves IPvé
YU 2556 2557 2558 sulssinmdnidums | dewiasa §f
lasund Q1 Q2 | Q3 Q4 Q1 | Q2 | @3 | 4 Qt | @ | o3 | Thuims
. @Al f
oy 13 | a6 |79 |1012 |13 |a6|79 |1012 |13 |ae |79]|1012 |2556 |2557 2558 & 40,

1. Network Connectivity

Internet Gateway 1
IPv6 Enabled

Internet Gateway 2
IPv6 Enabled

N

. Addressing

Get IPv6 addresses
from ISP

IPv6 address planning

and assigning

w

. Routing

Basic IPv6 Routing

IPv6 BGP Routing
Gateway 1

IPv6 BGP Routing
Gateway 2

N

. Domain Name Services
(DNS)

NS1 IPv6 Enabled

NS2 IPv6 enables
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YU 2556 2557 2558 auUssinaiudunts | dewiawnu

lasuna Q1 Q2 Q3 Q4 Q1 Q2 | Q3 Q4 Q1 Q2 Q3 Q4 THusas

- nAnfae
\au 13 | a6 |79 |1012 |13 |a6|79 |1012 |13 |ae |79]|1012 |2556|2557 2558 & 4m,

5. Primary Agency Domain

(www.Agency.go.th)

6. Mail

inbound SMTP IPv6
Enabled

Outbound SMTP IPv6
Enabled

~

Security

DMZ Basic IPv6
Security

DMZ Comparable IPv6
Security

Full IPv6 Security

*®

Network Management

Basic IPv6 Network

Management

Comparable IPvé
Network Management
Full IPv6 Network

Management

9. Pilots

I Service Pilots

10. Public Facing Domains

| First Public Facing
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Yufitu 2557 suusganaanliuns
lasuna Q1 Q4 Q2 Q4 Q2 Q4
\hay 13 10 12 46 1012 46 1012 | 2556 | 2557 | 2558

Fomiaeau g
Tudms
uAnSous 9
feades

Domain IPv6 Enabled

xx% Public Facing

Domains IPv6 Enabled

100% Public Facing
Domains [Pv6 Enabled

1

-

. Network Connectivity

Core/Backbone
Network

Infrastructure Routers

1

N

. Addressing

Internal IPvr address

allocated

DHCPv6 Enable xx%

DHCPv6 Enable 100%

13. Routing

Core/Backbone
Network Routing

Infrastructure Routing

14. Domain Name Services
(DNS)

Internal DNS IPv6
Enabled
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YU 2556 2557 2558 auUssinaiudunts | dewiawnu
lasang o1 | @2 | @ | «a Q1 |02 | @ | @ | o1t | @2 | @3 | s Thuins
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15 Data Centers

Data Center 1 IPv6
Enabled

Data Center 2 IPv6
Enabled

16. Mail

All exchanged mails
IPv6 Enabled

17. Internal Applications

and Services

Applications and

Services 1

Applications and

Services 2

Applications and

Services 3

Applications and
Services 4

1

o

Servers Transition

Internal Servers IPv6
Enable 1 (xx%)

Internal Servers IPv6
Enable 1 (o<%)

19. End Device Transition
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Yufitu 2556 2557 2558 auUssinaiudunts | dewiawnu
lasuna Q1 Q2 Q3 Q4 Q1 Q2 | Q3 Q4 Q1 Q2 Q3 Q4 THusas .
- WARAMA A
\au 13 | a6 |79 |1012 |13 |a6|79 |1012 |13 |ae |79]|1012 |2556|2557 2558 & 4m,

Client Computers IPv6
Enabled 25%

Client Computers IPv6
Enabled 50%

Client Computers IPv6
Enabled 75%

Client Computers IPv6
Enabled 100%
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WUUNBTHLHUNTHAILYAAINT

AL L

2556

557

2558

UIUAU

uUssIIN

UIUAU

quusyana

LaUUAY

Judavan

1. CIO Level

2. IT Supporters

3. Software developers

4. System/Network Administrators
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3. 518N13A5IFURUNTALATRY B kAT TEUUMAlUlagaTaUWmATUNUNEUNIATY

gunsal Internet Router

E 1770 1T 31712 O 01701V OO 1389
e

—

@u130v Access Control List tansestaya IPv6 L

A11150YNUTWAUINS INADaLED NLEUN9ETINSU IPV6
sio Ul

- RIP for IPv6

- OSPF for IPv6

- BGP for IPv6

anunsavnausunulnsineea IPve aaluil

- LUy Native IPv6

- Uy Dual Stack

- IPv6-in-IPv4 Tunneling tkuu Manually Configuration

@111909 SSH, Telnet, Traceroute Uy IPV6 191

a11150917 IPv6 Multicast el

5995UNIRSEIUL IPV6 salUll

- Path MTU discovery

- Neighbor discovery

- Stateless auto configuration

aunsaUulsmendwisielvianusaldnulafiuunasgu

IPv6 quananlel
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gunsal Core Switch

FU/OS veerssssssssssssssssssssssssssssssssssss 37 WU GERE

@190 Access Control List Litensastaya IPv6 Lol

—

 wwny

AU UTIUAUINS INADAED NLEUNNEUTU IPV6
sl

- RIP for IPv6

- OSPF for IPv6

anunsavinausudulnsineaa IPv6 salul

- LLUU Native IPv6

- Uy Dual Stack

soa5uNIRsE I IPV6 sialUll

- Path MTU discovery

- Neighbor discovery

- Stateless auto configuration

5995UNSIMUAVINELEY IPv6 Address lviuinTasgning
v oam X
seIsnsaelull

- Router Advertisement (RA)

- DHCPv6 wuu Relay Agent

- DHCPv6 LLuu Stateless

@131150%1 SSH, Telnet, Traceroute Uu IPv6 9

aunsaUulsendwisinelviannsaldnulaivinasgu
IPv6 uananlsl
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gunsninluANLATaYEL3H1Y (Wireless LAN Controller) wazaunsninszanedynyiniaiovigls

#18 (Wireless Access Point)

FU/OS e sssessesessssesssssssssssesases 73 1 Ca LT L1 TN 1A309
Ir e e R e e e e IIRReRRIRRRRRRRRIIRRRNRS | RESHNGS T T
| . lla:ﬂﬁ:'ii::mmﬂmaiiﬁﬂ
soe5unsilousie 1Pv6 mam‘%mgmﬁwuu IPv6 Pass-

through 38 IPv6 Pass-through with Layer 2 security
seafunsieusiaeTengludaniasgningsi IPv6

5895UN"15%1 IPv6 Client Mobility

$995UN199IN IPV6 Security

- First-hop security

- RA guard

- Source guard

- DHCPv6 server guard

- IPv6 Access Control List

35UU DHCP Server

FU/OS e iesisssessesesssssssassssssenes 7)) 1 T MW 1A309
l- . - & " . . - - . " 2 . - . " 2 - - " " - & " T - & " . . - & . - - " " .

f . ey} d il[lﬂé’i“: e

$995UNN5 k91U DHCPV6 wuu Stateless

$995UN15 191U DHCPV6 wuu Stateful

5995UN15% IPV6 Prefix delegation
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32UU Web Server

Web Server SOftWare...... i ninenrenereneresesssesessssessssesseeseens T e 21
FEUUUJUANNT (OS).evvvvumsmmrirssssssssssssssssssssssssssssssssssssssssssssssons 1V VIR 1304
It

| el wrovn |
sosfunslensarwaIets IPve I

- WtWINURY Webpage

~ B 989 Webpage

aunsaduiinfeyanindeureanniedesgniteriu IPv6 as

UUITUU System Log ol

3¥UU Mail Server

Maiil Server SOftWar. ... e esseseesesssssenes LIDFHU e
FEUUURUANT (OS)rvuumsmsiirvssisssssssssssss s ssssssssssssssssssssssssssnns FMUMWerrrrrrissnsssnnns 1304

P - T

anunsalyusnisselUisuesevy 1PV6 el

- SMTP

- POP3

- POP3 over TLS/SSL

- IMAP

- IMAPs
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3¢UU Domain Name Service
DNS Server SOftWare..... e TV IO
FEUUUJUANNT (OS).covvvvmmrmsssssssssssssssssssssssssssssssssssssssssssnssnns FMUWecrrrvrirmsssenennn GERN
It
8 B R RS :‘w:A: i I T RS RS
. opogeaug iﬁmﬁﬁ'mﬁlﬂ'fﬂ

@150 1U3n15 Resolve dayaann FODN Tdunmuneias
IPv6 Address Luu AAAA 1gi

aunsalinuing Resolve Tayaain IPvé Addressnduluda
Joyauuyu FQDN l¢i (Reverse DNS Lookup)

annsalsiu3nisidewsia DNS (TCP/UDP port 53) 1y
LA39918 IPV6 191

A11190%11 zone transfer 5¥1314 Master DNS server TUg4
Slave DNS server H1uw@3a3e IPV6 1ol
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qﬂﬂiﬂj Firewall

. e

A11150YU TN Forward IPV6 traffic Lo

| wnge

#0150 wi7 IPV6 routing 1A

aunsanseauwiiniAn IPvé 1inaeis Static Packet Filtering

Aun5anT0IANLAR IPv6 Lanaeis Static Packet Filtering Stateful Inspection

mnyauu Proxy 3o inspection engine @w150a51980Y IPV6 traffic 1o

windu Application Layer Firewall @1u150a59980v IPv6 traffic Tusediu
Application layer e

#150ATI9TULANLAR IPv6 AlaUszasdn (IPv6 Traffic Inspection)

a1a30a313 Policy dmsuAnnsesdaya IPv6 Traffic b

Tszuunsiadu uar/mse Jeafunisunsnuuasesie IPv6 (IDS/IPS)

fsgvutloatunislandiuuy DDoS VuLASEUY IPV6

@11130%17 IPva4-in-IPv6 Packet Encapsulation

#11150%17 IPv6-in-IPvé Packet Encapsulation

#11130%17 IPv6 Flow monitoring

#1150 IPSECV6

#1150 DHCPV6

Tusnsiigalauiu RADIUS Server 3o Server ilndue

ansatuiinusedsoenluduiindeyanisileusiory IPv6 uusEUU System Log

A11500%UA IPV6 firewalling in the same ruleset

@11113091 Transparent Content Filtering UuA38918 IPV6




wuUFURMstendney daady 15350 wasiaaunanisadunu 1Pve Tuussmelne

93

gunsainsaaduuazdasiunisunsnuuiaiadie (IDS/IPS)

FU/OS.covvvvvvvsssssssmsssssssssssssssssssssssssssons 71 TTUMeeerrrsrsrsrssone LA3D9

aunsansadunazdesiunisyninuueniavie 1Pv6 1o

#1509 ULANAR IPv6 Mlsiuszasan (IPv6 Traffic Inspection)

aus0aing Policy dmsudnnsastaya IPv6 Traffic el

fisyuutesnunislaufvuu DDoS UULAIT8 IPV6

¢ A e
QUﬂim‘WiEﬁ%U‘U LAFDUIYBUE

o wmn L s
"'”'”'”'”"iQﬁff'gﬁ’a/i?:u?!Zfﬁf

Database server

A
(3zuV)

8Ny
1Pv6

lisessull wanewg
pve ||

Proxy server

FTP server

Bandwidth controller

Load balancing

Network access control

Network management software

Log server

Authentication server

Printer

Network storage
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AT DIADUN AN DI UALTSUU AN THUNA
1. IUIULATOIADUNIADT TUNUIEI T e, LS8
2. szuuUURnsveAIeInauiIwes (Client)

FEUUUJUANTT oo 10\ Vio L VIR 130
FEUUUGURNTT oo ssseessenessssneen Vo VI GECY
FEUUUGURNTT oo 10NV LV TER
FEUUUGURNT v ceseccesnesnnneenneee MM GECY

3. spuvansaumnanglueng wu SAP grudaya Uginisidu nuyaea 1usiu

.-,.-».;:.:;:;z.z;:;:,,i;di;:rf:.},;;r,.._u;z.:iﬁfimmamhsalumisiaa%’ﬂliPi/is_iI
- wuumssumarlineluesdns 0 L

4. SYUUETEUMANIYUINITYUARAANBUEN WU SEUUTRTEYE TYUUATE SruuTaLUUNesY

~ 1 ) 2/
LAY ITUUAINLLUEUATNE) L TURAY

amumsnsalunssesiu Pve |

S
 wuuessunandalivinsudiyeeanisuen

soviy | liseei |
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YAAINS

1. MUISNUVINIUUIUNTIANIITLUUANTAUNADE LS

O outsource O fidwtiil T vesmieaues
2. FIWAUYABINTENY 1T TUMNEUVBNIN o AU
3. $1UAUYAAINTAN IT MTALFAGITU IPV6 - Al
4. Sruruyaangi g IT MAENISENOUTIABITY IPVE oo AU

5. MWINYAINTANS (Uanwlloanyaainsau IT) Maes un1sinausuAeiy
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WIoUeegNley 2 18 iaunsadnmaunsalmunuanvazisyyld agnslsionu denmuail Wu
Wigstarivualudiuineatasnu IPve  wituu laldsuauanwuzdus) vesaunsalydauug win

sosnsiluld sndusesssynudnvauzduiuduieg
Fanmuanaly

1. gunsoifesanunsadsinuteyadensneaadumesidaiuiinn (Pve) luguuuudsioluil
1.1 wuv Native (Pure) IPv6
1.2 WUy Dual Stack fiviauléiis 1Pva wag IPv6 wonru
2.5993U11A55 U IPv6 dug fAvtesold : Path MTU discovery, Neighbor discovery
way Static cache entry for IPv6 Neighbor discovery, Stateless Auto Configuration
3. fipsanansauiulssszuurendag  (Firmware/OS/Software)  itelvanunsaldaulsiiu
UIRTFIU IPVE Juagaleluauing

qﬂﬂ‘sﬁﬁ Internet Router

1. dfosanunsavin Access Control List waznseswiiniinuulnsinaea IPv4 uay IPV6 lelag
Amun Source Lay Destination address 1@
2. Gosamnsavhaupudulnsineeadondumedmdu 1Pvs Waudormusseluil
2.1 RIP for IPv6
2.2 OSPF for IPv6
2.3 BGP for IPv6
WBNMNHeNa509TUNTI Multi-homing #78 VRRPVE 13asneianisa

3. fesEnnsainauTunulngnaea IPv6 ﬁgwmlugﬂuwﬁwialﬂﬁ
3.1 LUy Native IPv6
3.2 uuv Dual Stack fivhewléis IPva uas 1Pv6 léwdouriu
3.3 5095UN"19¥1 transition mechanism W LUURILglINALATaYIE (Tunnel) Uselnw

IPv6-over-IPva Tunnel ldueenstdae
4. @99au150%11 SSH, Telnet, Traceroute Uy IPV6 1@
Fosaafuinmsgiu 1Pv6 siavmnsieluile

5.1 Path MTU discovery
5.2 Neighbor discovery
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5.3 Stateless auto configuration
AD9EN30VIN IPV6 Multicasting 1@
7. desennsnuFuusssruuending (Firmware/OS/Software) iielvanansaldaulsiiu
AT IPV6 Juagnle

& o & Al a A ° o 2 2 o
UBNINNUMINABINITAUNIUNRUTEANT A NAIIAIMUASATINTUSEINANAWANLARN [PV
wag IPv6 YIlunges Wigunu Line speed %38 Link speed

gunsal L3 Switch/Core Switch

1. #oea1130v1 Access Control List wagnsasuiiniin uulnsinaea IPva uay 1Pv6 leilaey
Anum Source way Destination address ¢
2. fosmtvayulnslnaeadondumsdmiu IPve deluil
2.1 RIP for IPv6
2.2 OSPF for IPv6
3. gevanunsavinnusiulnslneea IPv6 ’Lugﬂwwiaiﬂfﬁé’
3.1 wuU Native (Pure) IPv6
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