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More Things Will Be Connected

know is true today

(Conservative)

6.5 Billion 6.8 Billion 7.2 Billion 7.6 Billion

500 Million 12.5 Billion 25 Billion 50 Billion

More connected
devices than people

0.08 1.84 3.47 6.58

2003 2008 2010 2015 2020
Source: Cisco IBSG, 2010



Before : A Mexican Standoff

NAT'’s are good.
Where is the Do | pay less or get RFC1918 gives me

Where is the network? new applications? security, and IPv4

content? address runout is

Enterprise my ISP’s problem.
Device User o 4

’ _ .

P

(-~ — — { ~ - 28 -
e “W | —
. A
ISP 3

The network is not ready,
o Content users don’t care and |
don’t want to risk a poor

~‘>'

end-user experience
today for potential gains
tomorrow

“A deadlock, stalemate, impasse; a roughly equal (frequently unsatisfactory) outcome to a conflict in which
there is no clear winner or loser,”



Today : Threat”? Danger? Crisis? — Fred Baker

http://blogs.cisco.com/borderless/ipv4-depletion-threat-danger-crisis-turning-ipv6-up-and-ipv4-down/

(1) as of 8 June 2012, over half of the world’s 1000 largest ISPs have deployed the
technology, more are in the process, and the roughly 7300 ISPs worldwide are taking
steps in that direction.

(2) Residential access networks including NTT, Free, Orange, Comcast, and Time-
Warner are very public about their progress.

(3) Large content providers such as Google and Facebook have deployed it and run over
IPv4 or IPv6 seamlessly and interchangeably.

(4) Mobile telephone operators such as T-Mobile and China Mobile are experimenting
with IPv6-only networks.

(5) Large enterprises including Bechtel, Cisco, and others have deployments in progress.



Today : Dual Stack

Happy Eyeballs (RFC6555) — improving end user experience

DNS Server

AAAA? example.com

-«
A? example.com

-«
example.com, AAAA=2001:db8::1234::5678 o

example.com, A=192.0.2.1

>
TCP SYN., IPv6
______ "X
immediate Implementations:
TCPSYN. P4 > » Firefox 10
« Chrome (last stable)
O ) PSS e (OSX 10.7 “Lion”
- Cache IPv4 Success - getaddrinfo()
I Safari
* iPhonei0S 4.3.1
NOTE - this impacts CGN44: draft-ietf-v6ops-happy-eyeballs
http://www.cisco.com/web/about/ac123/acl47/archived_issues/ipj_13-3/133 he.html

high session setup rate [sps]
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http://tools.ietf.org/html/draft-ietf-v6ops-happy-eyeballs-02
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http://www.cisco.com/web/about/ac123/ac147/archived_issues/ipj_13-3/133_he.html
http://www.cisco.com/web/about/ac123/ac147/archived_issues/ipj_13-3/133_he.html
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http://www.cisco.com/web/about/ac123/ac147/archived_issues/ipj_13-3/133_he.html
http://www.cisco.com/web/about/ac123/ac147/archived_issues/ipj_13-3/133_he.html

Today : World IPv6 Launch — Begun

- What is it?
www.worldipv6launch.org ; coordinated by the Internet Society
. . (=
- WG6L: Turn it on, leave it on. 5/
Since 6/6/12, IPv6 becomes part of a regular business!

Who will turn on IPv6 AAAA forever?

Google, Facebook, Yahoo!, Akamai , Microsoft...
CPE vendors — Cisco, D-Link

Practical support: http://www.internetsociety.orqg/deploy360/

&8 IPv6 24k 5% (Taiwan IPv6 Launch) - hitp://ipv6launch.tw/aboutl.html

VG World ©°5 THEFLOORGATES

DTS N I . CONGRESS2012 0710 FEBRUARY 2012 MASROTT PARIS FRANGE


http://www.worldipv6launch.org
http://googleblog.blogspot.com/2011/01/world-ipv6-day-firing-up-engines-on-new.html
http://www.facebook.com/notes/facebook-engineering/world-ipv6-day-solving-the-ip-address-chicken-and-egg-challenge/484445583919
http://www.yahoo.com/
http://www.akamai.com/ipv6
http://www.internetsociety.org/deploy360/
http://www.internetsociety.org/deploy360/
http://www.internetsociety.org/deploy360/
http://ipv6launch.tw/about1.html
http://ipv6launch.tw/about1.html
http://ipv6launch.tw/about1.html
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World IPv6 Launch — This time its for real!
- June 6%, 2012 it is!

- 2,500 + (and counting) Website Operators, Network Operators and Home Router Vendors will
turn on IPv6 (and leave it on permanently!)

- wWE4H 7 EEEZnIPveLaunchfy G E A 71% A {EIPV6_E1FHL - FENy65% /4

- http://www.worldipvblaunch.orqg/
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ETAB 38 & s

IPVv6 at the Internet Edge (415 2E 751 1548)

Recent ETAB Survey (03/24/12)
/ Internet Presence \ / \

No p|an ﬁ

q
24 months #
== 12months ﬁ

e 6months —
p— ' Globalisation
—

Done # . | ) 1

Internet evolution

Lo 2 0% 22 Ll 25%/ \ 0% 5% 10% 15% 20% 25% BOy

Other

Leadership

Mandate

deploying

UCe0N

Device/OS (BYOD)

¢
P

Vendor Strategy

2:Whatare Top 3 drivers ?

it

/ 1:W|f})

Q1. When are you deploying IPv6 in production ? Q2. What are your MAIN drivers for IPv6?

70% of Customers deploying IPv6 at Internet Edge in > 25% of Customers consider IPv6 Internet Edge being
next 24 month the business driver

p— - B=E evaooneslll
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IPv6 #055 i ERYFR K

- Should be low-cost

« Must be low-risk

« Must co-exist with existing IPv4 infrastructure

« Must allow access to public Internet

- Must be incrementally deployable

- Must understand the cost of adding a new service
« Must not impact existing services

- End-user should not know the integration occurred (seamless)



Next 20+ Years Business
IPV6 — 2%, E/’:‘E%E’jﬁﬁoﬁeer to Peg

alpha

V6-Enabled

V6-Enabled
y o b
You -

awareness

@ Socialtext

V6-Enabled

Cloud-based '

[E

V6 Enabled

Enterprise : V6-Enabled

Collaboration '

Tools
Web-enabled - . Consumer V6-Enabled

Devices Software 5 »
rIm

Information Workers

Image Source: Forrester, “Three Mega Business Trends Will Reshape The Tech Sector”



http://www.google.com/imgres?imgurl=http://www.amaczone.com/images/image_large/Apple_MacBook_Pro_MB134LL-A_15-4-inch_Laptop_-2-5_GHz_Intel_Core_2_Duo_Processor-_2_GB_RAM-_250_GB_Hard_Drive-_DVD-CD_SuperDrive-291.jpg&imgrefurl=http://www.amaczone.com/category/Apple iPod/pg-4-0&usg=__2j5ay1ry5-cN_Ecir_FBE5Uv7iE=&h=334&w=500&sz=20&hl=en&start=27&itbs=1&tbnid=GImeBvKJZNIR1M:&tbnh=87&tbnw=130&prev=/images?q=mac+pro+laptop&start=20&hl=en&sa=N&gbv=2&ndsp=20&tbs=isch:1

Today, Networks Stand Apart....Scattered Analytics

Getting Collected
e |ng oliecle . /
A Industrial
Internet

(N
.

' i Public
/ O R /,«/lntemel




Tomorrow, Internet of Everything
Network can Become the Most Insightful Analytics Engine!

Analytics will become the O 6 /
currency of the next B 5 , =
.\Aanufactur g

/\

‘usiness A'

generation Internet...the
Intelligent Internet

Public
Internet
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S . |
A EIRY TR (7R oK) BREEA [EIRfEER TR Campus

Based on Timeframe/Use case Block
Core-to-Edge — | can wait to go end-to-end
Edge-to-Core — | need something now inside !
Internet Edge — Business continuity K %% Internet
Edge

DC Aggregation DC/Campus Core

£

|

DC Access

-
=

Branch

© 2010 Cisco and/or its affiliates. All rights reserved.
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IPv6 Internet Edge HYE°K

(Ingress + Egress) 2 pemet

IPv4 and IPv6
Content Services

IPv4 and IPv6
Content Services

IPv4 IPv6
Endpoint Endpoint

© 2011 Cisco and/or its affiliates. All rights reserved Cisco Confidential
© 2010 Cisco and/or its affiliates. All rights reserved. Cisco Confidential



IPv6 Internet edge HYEZEFE

Pure Dual Stack Conditional Dual Stack Translation as a Service

IPV4/IPV6 ; ! IPv4/IPv6 ; ]
Host i Host i
P2
v O
D L (O B vyfTerant
Internet D e Internet D (IE {6 or IPv4) j
- =t
@ Edge i 8 Edge § a Core
‘ L <t A |
= - gg + M  AQQ T+
=l Agg+ i O Services == Services
/ Services : |— —— 5;% —_ =
[ Phyirt i < Phy/\Virt. =1/ Phyir.
= Access : Z Access = Access
| — S i
Compute Slorage ?’Oc S;mage  Compute  EFEEW Zorage
: === i E= J ———
o ===} = =
— = Mixed Hosts ! 1 q q IPv4-onl
: = W= = = =] =l =l - y
! U) - Hosts
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IPv6 Connectivity 1F 5% FAVEESK

v6 Mobile
Device

End user

Enterprise

Content

Provider
PE———

v6 DC
Network




-~ Internet
IPv4 Internet —e % Non-LISP Enabled

% LISP Enabled

- IPv4 or IPv6 ISP

IPVG Connectlwty
R FRYEROK

XTR

IE Edge Router

IE Outer Switch
- XTR encap/decap to

PxTR for non-LISP sites

IE Firewall Tier

- LISP-enable sites
connectto xTR

Services
(IPS, ACE)

IE Inner Switch

IE Access Layer Catalyst SLB64
NAT64
Nexus A ‘ - - Dual Stack or
1000 VEM ; | :
_ [\F/Mware Native v6
IPv6 behind xXTRs SX Hosts

Servers




LISP Overview (Draft-ietf-lisp-22)

Today’s Internet Behavior
Loc/ID “overloaded” semantic

When the device moves, it gets a new IPv4
or IPv6 address for its new identity and
location

x.y.z.1

Device IPv4 or IPv6 address
represents identity and
location

LISP Behavior
Loc/ID “split”

x.y.z.1

Device IPv4 or IPv6
address represents
identity only.

When the device moves, keeps its IPv4 or
IPv6 address.
It has the same identity

Its location is herel _
Only the location changes




LISP For IPv6 Transition

LISP and IPv6 Transition — Protocol Detalls

= ||SP Data Packet Header Format — IPv6 EID, IPv4 RLOC

o /1/2 3 /4 |5 6 |7 |8 |90 1|2 3 |4|5/6 |7 8|9 0|12 3|4 5|6 |7 89 |01
Version IHL Type of Service Total Length
Outer Header: Identification Flags || Fragment Offset
Router Supp]ies RLOCs Time to Live Protocol (17) Header Checksum

Source Port (xxxx) Destination Port (4341)
UDP UDP Length UDP Checksum

LISP header‘ .

Instance ID/Locator Status Bits

Version | Traffic Class Flow Label

Payload Length Next Header Hop Limit

Inner Header:
Host supplies EIDs

© 2011 Cisco and/or its affiliates. All rights reserved. 26



LISP For IPv6o Transition

= LISP Unicast Data Packet Forwarding — IPv6 EIDs, IPv4 RLOCs

Map-Cache Entry
EID-prefix: 2001:db8:2::/48
Locator-set:

12.0.0.2, priority: 1, weight: 50 (D1)

Pl EID-prefix o . Pl EID-prefix
2001:db8:1::/48 o 13.0.0.2, priority: 1, weight: 50 (D2) 2001:db8:2::/48
/ D 1 \ Provider A [2001:db8:1::1 -> 2001&8:2::1]
10.0.0.0/8 AR

2001:db8:1::1 -> 2001:db8:2::1]
ETR

G o X
\ P/ 7
Fw @l == e

[ 11.002->12002 |12:0.0-2
IPV4 riﬂ ane(uop/usp Hdr: N, L, LSBs] .

7
2001:db8:1::1 -> 2001:db8:2::1 d =R B
3002 @

>

e

e

-

-

T 10.¢

ETR b

.a

>

ITR

Provider Y
13.0.0.0/8

D N ==y

XTR-2
11.0.A1Q 4

r .
_ ( 11.002->12002 | LISP Site 2
DNS entry: ~ [upPrLISP Har: N, L, LSB

D.abc.com  AAAA 207601 dbs:1:1 > 2001:ab8:2:11)




LISP For IPvo Transition
Connect IPv6 Branch With IPv4 Backbone

IPv4 Enterprise Core

Branch Router
Enable LISP

Branch Router
Enable LISP




LISP For IPv6 Transition
Connect IPv6 Home with IPv4 Only SP

v6
v \7__ >

T b’ V6 home —
" Network
= v etwor
T >
v4 home
Network

Branch Router
Enable LI

\V/ O

m 1]  v6home
P Network
— >
v4 home
Network

Branch oS | Nletwork
Enable LISP

2011 Cisco and/or its affiliates. All rights reserved

29



LISP For IPvo Transition

Connect IPV6 Internet User to IPv4 Only Intranet Data Center

Border Router Enable LISP

Pv4 Enterprise Core

--------------




LISP Mobile-Node

A LISP-MN Phone is a LISP Site!

LISP XTR

64.0.0.1 (Q(i( | 3@))) 65.0.0.1

EID-prefix: 2610:00d0:xxxx::1/128

Map-Server: 64.1.1.1
- I e Il .

What can a LISP-MN Device do?

Two MNs can roam and stay connected
MNSs can be servers

MNs roam without changing DNS entries
MNs can use multiple interfaces

MNSs can control ingress packet policy
Faster hand-offs

Low battery use by MS proxy-replying

And most importantly, packets have stretch of 1 so latency is
best for delay sensitive applications

LISP-MN can scale tol billion hand-sets!




LISP For IPvo Transition

Mobile-Node Connection with IPv4 only Intranet/Internet

%

Session Continuity While Roaming

Mapping
System

" I'm @ Operator A
(3G)

‘__&‘ I'm @ OperatorA 'm @

__.--'[ \ (o?ffload to WiFi) Starbucks
- bl 1
J -, Starbucks :

/ i

"'\Mf-i‘)_

3G ,’
, ‘_(BpEEtor A)

SP WiFi
(Operator A)

G == mm mm D3gta Packets
- N e S . I D | SRl | Doclete




LISP Mobile-Node

LISP-MN Implementations

- LISPmob.org
Open Source Linux LISP-MN distribution
Hosted by Universitat Politecnica de
Catalunya (Spain)

- Android LISP-MN stack

For Android Cyanogenmod aftermarket
firmware distribution (rooted phones)

LispP

Home

LISPmob Is an open-source LISP Mobile Node implementation for Linux. With LISPmob, hosts can change their network attachment
point without losing connectivity, while maintaining the same IP address.

LISP Mobile Mode Is a particular case of LISP (Locator/ID separation Protocol), which is currently being developed within the IETF as a
potential solution to the routing scalability problem documented in RFC 4984, It uses the concept of Endpoint IDentifiers (EIDs) to
name hosts in edge networks, and Routing LOCators (RLOCs) for nodes in transit networks. EIDs and RLOCs are syntactically
indistinguishable from current IPvd4 and IPv6 addresses,. enabling backwards compatibility with the existing Internet architecture. A
distributed database, the mapping system, is responsible for maintaining the associations between ElIDs and RLOCs.

The Articles & Media page has a collection of external resources about LISP-MMN and LISP. This white paper walks you through the
concepts behind these protocols.

@ You can receive support by: “ Follow us on social media:
@ Checking the documentation [ )
o Posting an email in the mailing lists
@ Contacting us
atfuan]ue
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Dual Stack Backbone

IPv4 + IPv6 Branch

IPv6 + IPv4 Core

Dual Stack App IPv4 and/or IPv6 Branch

Branch

Branch
Some or all interfaces in cloud

dual configured IPv6 configured interface

- Two IGPs supporting IPv4 and IPv6

- Memory considerations for larger routing tables

- Native IPv6 multicast support

 All IPv6 traffic routed in global space

- Good for content distribution and global services (Internet)

© 2011 Cisco and/or its affiliates. All rights reserved 35



Application Dual Stack Approach

- IPv6 Enabled
IPv4 Application Application

0x86dd <«—Frame Protocol ID

0x0800 0x86dd 0x0800

Data Link (Ethernet) Data Link (Ethernet)

- Dual stack in a device means
Both IPv4 and IPv6 stacks enabled
Applications can talk to both
Choice of the IP version is based on DNS and application preference

- Dual stack at edge does not necessarily mean dual stack backbone
NN Bl EE BB 0 © 0 EERTTWs

© 2011 Cisco and/or its affiliates. All rights reserved 36



RFC 4038 Application Aspects of IPv6 Transition

4. Description of Transition Scenarios and Guidelines ........... 7
4.1. IPv4 Applications in a Dual-Stack Node ................. 7
4.2. IPv6 Applications in a Dual-Stack Node ................. 8
4.3. IPv4/IPv6 Applications in a Dual-Stack Node ............ 11
4.4. IPv4/IPv6 Applications in an IPv4-only Node ............ 12
5. Application Porting Considerations ............ccccccce...... 12
5.1. Presentation Format for an IP Address .................. 13
5.2. Transport Layer APl ... 14

5.3. Name and Address Resolution ............ccccceeeeeeee. 15
5.4. Specific IP Dependencies ..........cccceeeeeeereennnne. 16

5.4.1. IP Address Selection ............cccccvvvvnnnns 16

5.4.2. Application Framing .............cccccccnnnnnn. 16

5.4.3. Storage of IP addresses .........ccccccen..... 17

5.5. Multicast Applications ..........ccccoeveeveveiinnnnnnn. 17

6. Developing IP Version - Independent Applications ............. 18
6.1. IP Version - Independent Structures..................... 18
6.2. IP Version - Independent APIS...........cccevvvvvnnnnnn. 19
6.2.1. Example of Overly Simplistic TCP Server

Application ........cccoeeviiiiiiiiiiiineee, 20

6.2.2. Example of Overly Simplistic TCP Client

Application .........ccoeeeveiiiiiiiiiineee, 21

6.2.3. Binary/Presentation Format Conversion .......... 22
6.3. Iterated Jobs for Finding the Working Address .......... 23
6.3.1. Example of TCP Server Application .............. 23
6.3.2. Example of TCP Client Application .............. 25



Dual Stack Approach & DNS

192.168.0.3

@& -

 In a dual stack network an application that is IPv4 and IPv6-enabled:
Can query the DNS for IPv4 records (A) and/or IPv6 (AAAA) records
The transport used for the lookup is not related to the resource record required. e.g. Use IPv4
transport to ask for AAAA records
Chooses one address and, for example, connects to the IPv6 address

© 2011 Cisco and/or its affiliates. All rights reserved

www.example.org = * ?

DNS
Server
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Example : IPV6/IPv4 7/ 45 4 ps i ik fE
LISP VPN to MPLS VPN Interworking

LISP PXTR == Branch
Internet VPN — f‘( e

6VPE = ""

f&PE -------
Intranet VPN




Example : 521 IPv6 4gF&1iEfL
ord to LISP Interworklng
LISP IPv6 Transition Examples — LISP and 6rd...

Subscriber IPv6 prefix derived from
IPv4 address

Access Interworking

—

=
s 5

IPv6 Internet
SP

@ IPv4 + IPv6 — «— i’ > 6rd/LISP
@ IPV4 + IPV6 % T IPv4 Core
— > aﬁ
@ IPv4 + IPv6 == 6rd Border
RG Relays
G J
Y
IPv4

= Connect Home User to Backend Service Provider



Example : IPv6 2%

R

IE Edge Router

|[E Outer Switch

IE Firewall Tier

Services
(IPS, ACE)

IE Inner Switch

IE Access Layer

IPv6 behind XTRs
N

Nexus
1000 VEM

Internet

IPv % Internet

VMware
SX Hosts

Catalyst

Servers

% Non-LISP Enabled
% LISP Enabled

- IPv4 or IPv6 ISP

- XTR encap/decap to
PXTR for non-LISP sites

- LISP-enable sites
connectto xTR

—_—  S|LB64
NAT64

= Dual Stack or
Native v6



Example : IPv6 Proxy Services

IPv6 Transition — High Level Example: Web Site Access

on-LISP
IPv6 Site e
—— I [

Packet Flow PV P —

LB 6/4 translation Internet y
MS g ;‘}‘ - T3 .v"%‘ AAAA lisp.cisco.com Dg
8 -— "
: only! smiso & — ﬂ‘-ﬁ'—/{f PY "
© Production ﬂa Universiy == — —;""'— \ DNS
3 b IPv4 >=< J \ ‘
...................... D)-C = \“‘

IPV6 Internet Ingress
Proxy Services



Example : IPv6 {FZEmiE S IRt iy e

Cloud Burst Services (Data Center Host Mobility)

- When a host move is detected, updates are triggered.:
The host-to-location mapping in the Database is updated to reflect the new location
The old ETR is notified of the move

ITRs are notified to update their Map-caches
« Ingress routers (ITRs or PITRs) now send traffic to the new location

- Transparent to the underlying routing and to the host

B LsPsite

West-DC |

2001:DB8:A:A::/64 — RLOC A, B ]

2001:DB8:A:A::1/128 - RLOC C, D

" 2001:DB8:A:A::/64 '




Example : Efficient Multi-homing

Without BGP

LISP Site

EID
2001:DB8:A:A::1/64

GE1/0/0
2001:DB8:A::/48

an

GE1/0/0
\ 2001:DB7:B::/48

RLOC

GEO0/0/0
10.1.1.2/30

GEO0/0/0
10.2.1.2/30

RLOC

SP1

IPv4 [ IPv6

IPv4 / IPv6

SP2

Internet

PxTR
v | summary
—— 2001:DB8:A::/48
=P e ==
— IXP —

—— summary

-~
A=  )001:DB7:B::/48

-

\/

PxTR
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Join Cisco IPv6 Support Communities!

-

Free for anyone with Cisco.com registration
Get timely answers to your technical questions
Find relevant technical documentation

Engage with over 200,000 top technical
experts

Seamless transition from discussion to TAC
Service Request (Cisco customers and
partners only)

Visit the Cisco Support Community booth in the
World of Solutions for more information

J

supportforums.cisco.com
supportforums.cisco.mobi

54 Ask the Expert .o, Video

& Mobile .. Discussions

The Cisco Support Community is your one-stop
community destination from Cisco for sharing
current, real-world technical support knowledge with
peers and experts.

© 2011 Cisco and/or its affiliates. All rights reserved
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Link with your Life Cycle Management
IPv6 Ready Certifications

CERTIFIED | CERTIFIED
COURSE | .

| ENGINEER|

USGv6 and IPv6-ready logo certifications
Customer Notification September 24, 2010

Cisco Achieves Certifications i

Under the New United States
Government Mandate for IPv6
http://blogs.cisco.com/government/ten-cisco- productsb 8



http://blogs.cisco.com/government/ten-cisco-products-achieve-ipv6-certifications/

IPv6 Ready Internet Edge Project

How do we proceed?

1 — Evaluate Business Model Impact

2 — Establish Project Management Team

3 - Decide on IPv6 Architecture Strategy

4 - Develop Exception Strategy

5 - Assessment — Network, Systems, Apps

6 — Develop Adoption Timelines, Cost, Procurement

7- Obtain Address, Develop Address and Security Plan

8 — Detailed Design — Phase 1
9 — Test Solution with Apps/ NW Mgmt

10- Train Engineering, Operations, Tech

Business Case ldentified / Justified




Internet

¥ Dual Stack
—

ASR‘lOOZ Pilot Site DMZ

4

IPS 4260 4948

e B
65 0

6500

-
E=E
ACE 4710

WWW.CiSCO.com
2001:420:80:1:c:15¢c0:d06:f00d

WWW.CiSCO.com
72.163.4.161

C g

DNS

WWW.CiSCO0.com
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IPv6 Ready Internet Edge Assessment Services

Key Service Features

N

Complete Design Solution
» Customized design recommendations

Ready to Implement

» Comprehensive assessment (infrastructure,
systems and applications), design and training

Fixed Price, Fixed Scope

* Inclusive of common Internet edge / DMZ
components

Requires Additional Service
Scoping

Service Included

Assessments for the entire network

Internet Edge / DMZ Assessment Internet edge / DMZ compaonents:
- evices (< 500)
non-Cisco devices, servers and applications (< 200)

Security design assessment

Design DMmmendations Test plan and execution; custom designs have to

be scoped separately

Overall end-to-end network infrastructure migration
service related training

Training One, remote ‘knowledge transfer’ session




Assessment Capabilities —Details

IPv6 Assessment

Infrastructure Discovery

Business Critical Apps Report

P Model o Features'Score'Hatching Features‘lleplacement

1018500 000 1P BGOSR | 1| OPRA | Repacemen

10.1285.109 3000 1P BGOSR | 1 ORA  Replacemet

11285113 30001 BGOSR | 1| ORA| Repacement

185117 30001 BGOSR | 1 OSPRA | Repacemet

11285121 3000 1P BPOSPR3 | 1 | OSPRA | Repacemet

01285199 9 BGOSR | 1 ORA | Repacemen

RS 3000 1P BPOSR3 | 1 | ORA | Redacement

1012856 30001 BGOSR | 1 ORA Repacemet

1012858 30001 BGOSR | 1| ORA | Repacemet

10128573 300 1P BPOSPRA | 1 OSPRA  Repacemen

IPv6 Readiness 04126577 00 1CP BGPOSPRG | 1 0%R | Replacement

Assessment 1012858 30001 BGOSR | 1 ORA Repacemet

_ ke 10128585 3000 1P BPOSR3 | 1| ORA| Repacemet

o g 10128593 3000 1P BPOSPR3 | 1 OSPRA | Repacemet
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Reference Materials

Deploying IPv6 in the Internet Edge:
http://www.cisco.com/en/US/docs/solutions/Enterprise/Borderless Networks/Internet Edge/InternetEdg
elPv6.html

Deploying IPv6 in Campus Networks:
http://www.cisco.com/en/US/docs/solutions/Enterprise/Campus/CamplPv6.html

Deploying IPv6 in Branch Networks:
http://www.cisco.com/en/US/solutions/ns340/ns414/ns742/ns816/landing br ipv6.html

New/Updated IPv6 Cisco Sites:
http://www.cisco.com/qo/ipv6 http://www.cisco.com/qo/entipvo

Smart Business Architecture — IPv6Guides:
http://www.cisco.com/en/US/netsol/ns982/networking solutions program home.html

Cisco Network Designs:
http://www.cisco.com/qo/designzone

IPv6 Knowledge Base Portal:
http://www.cisco.com/web/solutions/netsys/ipvb/knowledgebase/index.html
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http://www.cisco.com/en/US/docs/solutions/Enterprise/Borderless_Networks/Internet_Edge/InternetEdgeIPv6.html
http://www.cisco.com/en/US/docs/solutions/Enterprise/Borderless_Networks/Internet_Edge/InternetEdgeIPv6.html
http://www.cisco.com/en/US/docs/solutions/Enterprise/Borderless_Networks/Internet_Edge/InternetEdgeIPv6.html
http://www.cisco.com/en/US/docs/solutions/Enterprise/Campus/CampIPv6.html
http://www.cisco.com/en/US/solutions/ns340/ns414/ns742/ns816/landing_br_ipv6.html
http://www.cisco.com/go/ipv6
http://www.cisco.com/go/entipv6
http://www.cisco.com/en/US/netsol/ns982/networking_solutions_program_home.html
http://www.cisco.com/en/US/netsol/ns982/networking_solutions_program_home.html
http://www.cisco.com/go/designzone
http://www.cisco.com/web/solutions/netsys/ipv6/knowledgebase/index.html

Reference Materials

- Cisco Advanced

http://www.cisco.com/en/US/services/ps6887/ps10716/docs/IPv6 Service Overview.pdf

- Cisco IPv6 Address Resources :
http://www.cisco.com/web/strateqy/docs/gov/IPv6 WP.pdf
http://www.cisco.com/en/US/docs/solutions/Enterprise/Borderless Networks/Smart Business Architecture/A
ugust2011/SBA Ent BN IPv6AddressingGuide-August2011.pdf

IPv6 Reachability :
http://docwiki.cisco.com/wiki/What To Ask From Your Service Provider About IPv6
http://www.bgp4.as/looking-glasses

- Ciso Press :
http://www.ciscopress.com/bookstore/product.asp?isbn=1587142279
http://www.ciscopress.com/bookstore/product.asp?isbn=1587052105&rl=1
http://www.ciscopress.com/bookstore/product.asp?isbn

« LISP : http://lisp.cisco.com/
IPv6 Hot Topics (IETF Draft, RFCs, White Paper, CVD
« \\hkg-filer03a\users-h\hchien\published\NGN Seminar\

Information assurance for the next-generation
oooooooooooooooo
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