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« The Roadmap of IPv6 Program in

-IPvﬁj

1
2002-2008 2009-2012 2012->2016
Phase | Program Phase Il Program IPv6 Upgrade Program
Infra- | Backbone IPV4/IPV6 . gegulations Iﬁ;ﬁgﬁ\ég IPv6 Service survey for
structure Dual Service & Policies Management Government agencies
R&D |6 Killer Applications | Technologies | 1 -ansition T —
Technology
Pre-survey, checking, survey
Industry IPv6 Industry t ' '
g proposal
Application |PV6_S_U”‘miF _ Applications ISP, TANET, GSN technical Training for
&Promotion | | IPV6 pavilion/training & Services  Applications & Services IPv6 professional cultivation

*Analyze Global IPv4/IPv6 policy

*Analyze IPv4/IPv6 interoperability among ISPs
*Access network on TANet and GSN
*Collaboration with national research program
*|IPv6 upgrade promotion for government agencies



Taiwan IPv6 Status
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= Taiwan ISPs IPv6 Current Status

e Infrastructure

— 10 ISPs deployed IPv6 backbone

— |Pv6 IX— ASNet Internet
eXchange v6 (ASIX6)

e Access

— |IPv6 Tunnel Services are
provided in major ISPs (HiNet,
Sparqg, SONET, APOL, TFN) since '
2007. '

— Chung-Hwa Telecom(HiNet)
NGN (FTTX) provides IPv4 and
IPv6 dual stack services since
2011.

— Dual stack is the major
technology to transition to IPv6




B NTU
TaiWan Advanced
Research & Education

Network (TWAREN)

« 4 core nodes

« 20 G backbone

« 12 Giga Pops

¢ Connect HPC
resources

« 5Gbps to USA

* 622 Mbps to
Amsterdam

IPv4/IPv6 dual stack
upgrade since 2003.

Provide IPv6 backbone
— STM-16 = = GE service for TANet.

mmm STM-64 === 10GE




TANet (Talwan Academlc Network)

« 5 Counties demo sites
deployment at 2009

— I-Lan County, Taipei County, Tao- Sl
Yang County, Nan-Tou County, Tai-
Nan City Campus Deployment

— IPv6 accessibility of WWW, DNS, =h
SMTP
* Fully scaled deployment of
primary and high schools at 2010

— 95% of schools provide IPv4/IPv6
dual stack access

— 68% of classes provide IPv4/IPv6
dual stack VolP service (50,000
pones)




IPv6 Transition of Government

rvice Network, GSN

e Government Service
Network, GSN

— 2012/6/30, provide island-
wide dual stack backbone

— 2012/7/1, prove dual :
stack IDC services in
(Je—> \
every PoPs e
— 2012/7/1, provide dual F ;

stack access network
service in 4 major cities

— 2013/1/1, provide island- .,
- 4
wide dual stack access easeg
network service

IPv6
Internet

Leased Line
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Exhaustion of APNIC IPv4 Pool at Apr. 14, 2011

Dual Stack FTTx Trial Service Started from Jan. 1, 2011

y A4

1997~2002 | 2003~2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 J
CHT with National IPv6 Related Projects
__—4
_ | 2009~2012 NCP |
2003~07 eTaiwan

UNS & i-Taiwan

AT P CHT NGN Plan

Lab Trial

CHT IPv6 IPv4/IPv6 Dual Access Network
Development

white paper & Service Trial Deployment

Pv6 Infrastructure Deployment '

Island-wide Trial Operation of IPv6 Service Since 2011
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 Phase | Program

— VolPv6, EcoGridv6, Carve, Personve, Campusve,
Healthcarev6, IPTV, Energy Saving

 Phase |l Program
— IPv6 video streaming platform
— Flooding and mudslide forecasting
— IPv6 RFID sensor and navigation (IoT over IPv6)

— IPv6 healthcare and physiological signal
monitoring system

— Live E! IPv6 guesthouse weather sensor
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RFID Radios
with active fall
epnsor (G-sensor)

» U-Healthcare
Service Platform

 RFi  Notification
System for Getting
Out of Room

e Active RFi Voice
Notification System
for Elder Falls

University Hospital

IPv4/1Pv6
Dual Stack Router

Switch

RFID Nursing
Reader Station

Babybot
eCare cart

hiAE —

Glucose
meter

Oximeter

Handheld
ECG

¥
' Thermometer
‘.

o
ofmfon

Blood
Q““""~ Pressure
i’“‘/ Machine

s

. Weight
B Scales
Spirometry
Meter
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%)de Controller (NC)

What Are My IP Addresses?

Node Controller (NC)

Hypervisor (KVM)

2R

Virtual Virtual Virtual irtual

in: Machine |Machine i

1§ 4 ) || ) [t

Node Controller {NC) e
2001:288:1002:8264:7ad6:0ff:fed7:aa91

Host 1 o . Host n _ sl e sttt
Host 2 [ Wil it (G —_—
Physical NiC IPVv6 service with

‘ @“M | Android CPE

Cluster Controller (CC)

Controll
ontroller g % Cloud Controller (CLC)

IPv6 Cloud and Virtual Machine Services

- A demo site for IPv6 advanced Mcloud servicé for
application. education

- Provide a testbed for ICPs to adopt IPv6.
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*  Campus weather

i |
IPv6 Protocol for Smart Live £ System . Sensor
ObJ eCt mermgoEpsg~ W E B EEEN jm
6LoWPAN over Octopus Il s e,

[ | 2 e Bl L LEET
pla.ltform . | | B - ———
Joint project with LiveE! = Cloud

|

Central Weather Campus Weather
Bureau Website

ntegration of b0 campus
weather systems with

802.15.4
[Pv6 Protocol

Data collection with Contiki
O.S. in smart building

IPv6 and Smart grid
project with Taipower




e http://vbreadiness.ipv6.org.tw/

e hitp://vbmetric.ndhu.edu.tw/
— IPv4: 134.208.9.115
— IPv6: 2001:e10:c00:2:20c:29ff:fee2:2bal

Talwan
IPv6 Ready

Products easureme

IPv6 Readine
v6 Traff
lonitori

In Taiwan

Web Server
Access

IPv6 Readiness
Items

International IPv6

May-11 May-12 Growth

Traffic (Mbps) 109 167 153%
IPv6 Server 1,435 |10,292 | 717%
IPv6 / IPv4

DNS Query Ratio 0.14% | 0.78% | 557%
IPv6 Ready Logo 92 158 172%
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Source: Taiwan Network Information Center (TWNIC)
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IPv6 Portal and E- Iearnlng
(www.i1pv6.0rg.tw)
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Taiwan IPve UP Program
by Executive Yuan



« Why did we take the IPv6 initiative this Jan.?
— Face the fact of IPv4 address exhaustion.
— Face the rapid growth of IPv6 services.
— Let government be the driving wheel of IPv6 upgrade.

 We made a proposal of IP Network Development
Strategies to government last Dec. And then the
government launched “IPv6 UP Program”
subsequently.

« Challenge : Based upon our past experience,
how to find cost-effective Strategies to have a
seamless transition

& Motivation of Taiwan IPv6 Initiative
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%@.LOHEV.Q UP Program

« Smoothly upgrade Government Service

Network (GSN) to IPv6

— Upgrade the first half of public network services (Web,
DNS, Email) to be dual stack enabled?2012-2013

— Upgrade the second half of public network services to be
dual stack 2014-2015

 Encourage the research and development of
IPv6 enabled appliances and services

 Encourage and stimulate the creation of
intelligent IPv6 applications

24



£ ._eg_.ies_ef.ﬁLPv6 lnitiative

.

|

o Strategy 1: Make a survey to find the problems
and difficulties.

— From small scale to large scale.

o Strategy 2: Define the standard operating
procedure (SOP) of the IPv6 upgrade for major
Internet services.

e Strategy 3: Encourage ISPs to provide dual-stack
or tunneling for the IPv6 network connection.

o Strategy 4: Technical training courses for IPv6
professional cultivation.

25



The Public Network Services

- ‘ﬁl Vey A

* Principle :Make a survey of public network service
systems and their related hardware/software.

e Stage 1( Preparation) : Establish 5 standard
operating procedures (SOP) of IPv6 upgrade for
DNS, WEB, Email, FTP, Network services and
survey data management system including the data
acquisition authoring and on-line help tools.

— technical trial to verify these SOPs.

e Stage 2( Launch) : Make a proposal of IPv6
deployment survey plan for government agencies.

26



The Public Network SerV|ces

~_Sur

o Stage 3 : Pre-survey trial (a small scale survey)
for 6 voluntary government agencies

o Stage 4(Checking) :
— Revise the plan according to the feedback
— technical training
o Stage 5 : Full scale survey
— Data analysis.
o Stage 6: Make a summarized upgrade proposal.

 Till now, there are about 5,556 network services
In the government agencies survey.

27
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# of units

# of units

# of . . % of
involved in  complete the :
organs completion
survey survey
Office of the President 1 1 1 100%
The Legislative Yuan 1 1 1 100%
The Examination Yuan 1 4 4 100%
The Control Yuan 1 2 2 100%
The Executive Yuan 1 1 1 100%
MInIStI’!ES of the 9 186 182 93%
Executive Yuan
Commllssmns of the 28 116 110 95%
Executive Yuan
Local Governments 22 490 452 92%
Subtotal 64 804 756 94%

Date : 2012/6/19
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Upgrade percentage by year
Type ot \voh Emal DNS FTP Other Total hgrade p geby’y
Service Web Email DNS FTP Other Total
Already 11 1 6 12 300.30% 0.20% 0.11% 2% 0.60%
Ready
Year 2012 276 49 55 1 29 410] 8% 8% 11% 2% 7% 8%
Year 2013 1,783 436 363 20 273 2,875 58% 76% 79% 51% 53% 62%
Year 2014 309 59 53 3 51 475 67% 86% 89% 59% 62% 71%
Year 2015 884 50 33 15 160 1,142 92% 93% 95% 95% 89%l 92%
Year 2016 238 38 18 2 62 358 99% 99% 98% 100% 100% 99%
TBD 52 4 9 65 100% 100% 100% 100% 100% 100%
INET 3,553 637 537 41 5875,355

Date:2012/6/19
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X

1PV
% of # of # of # of # of # of

SZ?\:ZIrs eIrI?z\a/t?l-e IPv6- IeP;/S Upgrade Upgrade Upgrade Upgrade Upgrade
enable y on 2012 on 2013 on 2014 on 2015 on 2016
SS;Sr;/eer:] 5560 4,155 75%| 142 570 3053 454 891 450
Siftrx;e 5640 3,628 64%| 159 564 3094 418 992 413
Firewall 1690 1045 62%| 70 188 1121 93 143 75
B;‘; i‘ie 452 210 46% 5 33 342 22 43 7
N[f;‘\’/"iggk 2874 13471 47%| 105 411 1750 190 271 147
Others 2489 1,270 51%| 27 163 1431 196 473 199
Total 18705 11,655 62%| 508 1929 10791 1373 2813 1307

Date:2012/6/17
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>erver systems distribution

Server System

Quantity  Percentage

© O N o U A W N

=
o

11S6

Apache

IS7

1S5

Tomcat

Oracle Web Server
WebSphere

JBoss

Sunweb

TrendMicro

1463
820
587
223
128

92
61
29
27
17

42%

23%

17%
6.3%
3.6%
2.6%
1.7%
0.8%
0.8%
0.5%

Date : 2012/6/19



erver systems distribution

Server System

Quantity  Percentage

© 00 N O 0ol B W N -

=
o

Exchange
Sendmail
Mail2000
Postfix

Omail
RaidenMAILD
Open WebMall
SPAM SQR
Share Tech
HGIGA CCmai

139
67
64
48
28
28
18
15
14
13

27%

13%

12%
9.2%
5.3%
5.3%
3.4%
2.9%
2.71%
2.5%

Date : 2012/6/19



Senvel systems. distribution

Server System

Quantity  Percentage

© 00 N O oI B W N B

=
o

BIND

Windows 2003
Windows
Windows 2008
Windows 2000
Smart DNS
CITRIX Netscale
NIOS

Infoblox
RaidenDNSD

205
152
58
2.4
29

L e e

42%

31%

12%
8.9%
5.9%
0.2%
0.2%
0.2%
0.2%
0.2%

Date : 2012/6/19



Training Course Training period Organized Implement Trained

people
IPv6 Basic Mar. to Aug.
Introduction  Technology 1 day training T 4 2R
Pregram IPv6 Advanced  May. to Sep. 3 3 395
Technology 1 day training
IPv6 Routing and  Apr. to Nov.
Firewall Lab 1 day training £ 2 Lo
hand on  Windows Server  Apr. to Nov. 14 5 120
Program IPv6 Lab 1 day training
Linux Server Apr. to Nov.
IPv6 Lab 1 day training = £ o
Special Jul.
Program By request 2 day Training 2 0 0
Total 63 23 1,183
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etwork Services survey

e Most of government IT staffs are willing to have
the IPv6 UP Program. The progress of network
services survey Is doing smooth.

e Most of IT staffs are lack of IPv6 skill. About
20% data of survey are defective.

« Start from IPv6 test bed is a good approach to
culture IPv6 experience with addressing, routing
and server configuration.

 Most concerned about issues are security and
budgeting.
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# Conclusion

o Cost-effective strategies are successful.

o Government’s IPv6 transition give great
motivation for the ICT industry to develop
IPV6 service.

* We will continuously encourage the research
and development of IPv6 enabled appliances
and services.

* We will continuously encourage and
stimulate the creation of intelligent IPv6
applications.
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