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ABSTRACT

The main mechanism behind the internet is the internet protocol (IP). It manages the
address of the computers and network devices and allow them to communicate with each other.
Nowadays the expansion of the internet is still rapidly increasing, therefore, the amount of
available addresses is decreasing. At the moment, the internet protocol in used is an IPV4 (IP
version 4). This case study detail how to put in use the IPV6 (IP version 6) in Faculty of
Information Technology. King Mongkut's Institute of Technology Ladkrabung. IPV6 is designed
to provided more addresses than IPV4, ensuring the availability of internet addresses in the future
(even at the current rate of increase). In addition, it enhances the quality of the protocols both in
efficiency and security as well as ensure the compatibility with new applications. This case study
details how to install the IPV6 along the IPV4 and how to have them work smoothly with each

other, as well as how to switch to a full IPV6 network in the future.
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Stateless Address Translator
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Public
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U 2.6 nanunatinn19yi1 NAT64

Models Comparison
Characteristics Summary

Pure Pﬂmkmg

ala Yes (IPvd
constraints Y %. Yes 4 E /1’ i)
Subscriber's IPv4 Public IPv4 — Private address w/
addressing constraints As today Shalelees Stable Address limited port range Limited portrange  Limited port range

b \W%W
NATA4 se: 1:N NATE4, port
SP State NAT Mﬁ%% % mﬁg i
Dynamic CPE State No (no NAT on B4)  PNAT44 PNAT44
42 L . T AP 4
Other State ‘e&% gk&l £§ 3.? ] 3:@”% % None None
SP NAT Yes Can be combumd Vn = Can be combined  Yes, limited ALG No No
CPE NAT Yes Yes No sk« TR No Yes Yes
Operation and
Provisioning Logging AAA, DHCPV6 AAA, DHCPG DHCPv4, TR6S 23“5""6- TRES.  (maybe DHCPv6)  (maybe DHCPE)
Extensions Be
addresses
: Ot of xiates on Off ofxiateson  IPvéaddresses  Off ofxiateson  O(MPvd addresses U V4 &
Scalability coN) 1Pv4 addresses AFT) (private or public)  CGN sessions) x port satibn) x port ration) :
Loadb q Y'L' (p{ 5 Yes (ECMP) Yes (ECMP) Yes (LISP TE) Yes (per tunnel) Yes (ECMP) Yes (ECMP)
4

Inter-chassis HNo (P xlate Yes 'Y.: -I Ml I*I o Yes No a’lﬂ.ﬂ‘ Yes Yes
Topology Hub & Spoke P2P (Full Mesh) P2P (Full Mesh) P2P (Full Mesh) Hub & Spoke P2P (Full Mesh)

P2P (Full Mesh)
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A1919N 5.4 LAAIN IRV TIDY IPV6

Subnet IPv6
Floor VLAN Subnet IPv4
2403:6200:FFF1::/48

FL-1 103 10.10.3.1/24 2403:6200:FFF1:67::/64
|24 | 106 10.10.6.1/24 2403:6200:FFF1:6A::/64
BL.1 g ld 10.10.11.1/24 2403:6200:FFF1:6F::/64
EL:-1 114 10.10.14.1/24 2403:6200:FFF1:72::/64
FL.2 203 10.20.3.1/24 2403:6200:FFF1:CB::/64
FE.2 205 10.20.5.1/24 2403:6200:FFF1:CD::/64
FL.2 207 10.20.7.1/24 2403:6200:FFF1:CF::/64
El:2 209 10.20.9.1/24 2403:6200:FFF1:D1::/64




ma1afi 5.4 (A9)
Subnet IPv6
Floor VLAN Subnet IPv4
2403:6200:FFF1::/48

FL.2 218 10.20.18.1/24 2403:6200:FFF1:DA::/64
FL.2 219 10.20.19.1/24 2403:6200:FFF1:DB::/64
FL.. 2 220 10.20.20.1/24 2403:6200:FFF1:DC::/64
EL.-2 221 10.20.21.1/24 2403:6200:FFF1:DD::/64
FL.2 222 10.20.22.1/24 2403:6200:FFF1:DE::/64
FL.2 223 10.20.23.1/24 2403:6200:FFF1:DF::/64
FL.2 224 10.20.24.1/24 2403:6200:FFF1:E0::/64
EL.2 225 10.20.25.1/24 2403:6200:FFF1:E1::/64
FL.2 226 10.20.26.1/24 2403:6200:FFF1:E2::/64
FE.-2 231 10.20.31.1/24 2403:6200:FFF1:E7::/64
EE;2 232 10.20.32.1/24 2403:6200:FFF 1:E8::/64
FL. 3 304 10.30.4.1/24 2403:6200:FFF1:130::/64
Bl 3 306 10.30.6.1/24 2403:6200:FFF1:132::/64
FL.3 308 10.30.8.1/24 2403:6200:FFF1:134::/64
FL.3 310 10.30.10.1/24 2403:6200:FFF1:136::/64
EL.3 316 10.30.16.1/24 2403:6200:FFF1:13C::/64
FL.3 3 10.30.17.1/24 2403:6200:FFF1:13D::/64
ELE.3 323 10.30.23.1/24 2403:6200:FFF1:143::/64
EL.3 324 10.30.24.1/24 2403:6200:FFF1:144::/64
FL. 3 325 10.30.25.1/24 2403:6200:FFF1:145::/64
FL.3 326 10.30.26.1/24 2403:6200:FFF1:146::/64
FL.3 328 10.30.28.1/24 2403:6200:FFF1:148::/64
FL.3 329 10.30.29.1/24 2403:6200:FFF1:149::/64
EFL. 3 330 10.30.30.1/24 2403:6200:FFF1:14A::/64
FL.3 331 10.30.31.1/24 2403:6200:FFF1:14B::/64
5 St 332 10.30.32.1/24 2403:6200:FFF1:14C::/64
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1971 5.4 (A9)
Subnet IPv6
Floor . | VLAN Subnet IPv4
2403:6200:FFF1::/48

FL.3 333 10.30.33.1/24 2403:6200:FFF1:14D::/64
FL.3 334 10.30.34.1/24 2403:6200:FFF1:14E::/64
FL.3 335 10.30.35.1/24 2403:6200:FFF1:14F::/64
FL. 3 336 10.30.36.1/24 2403:6200:FFF1:150::/64
FL.5 503 10.50.3.1/24 2403:6200:FFF1:1F7::/64
FL.5 504 10.50.4.1/24 2403:6200:FFF1:1F8::/64
FL.5 505 10.50.5.1/24 2403:6200:FFF1:1F9::/64
FL.5 506 10.50.6.1/24 2403:6200:FFF1:1FA::/64
EE..5 507 10.50.7.1/24 2403:6200:FFF1:1FB::/64
FL.5 508 10.50.8.1/24 2403:6200:FFF1:1FC::/64
FL.5 509 10.50.9.1/24 2403:6200:FFF1:1FD::/64
FL.5 510 10.50.10.1/24 2403:6200:FFF1:1FE::/64
FL.5 511 10.50.11.1/24 2403:6200:FFF1:1FF::/64
FL.5 517 10.50.17.1/24 2403:6200:FFF1:205::/64
FL.5 518 10.50.18.1/24 2403:6200:FFF1:206::/64
BE. 5 519 10.50.19.1/24 2403:6200:FFF1:207::/64
ELE. 5 520 10.50.20.1/24 2403:6200:FFF 1:208::/64
HE-5 521 10.50.21.1/24 2403:6200:FFF1:209::/64
FL.5 522 10.50.22.1/24 2403:6200:FFF1:20A.::/64
ELS 523 10.50.23.1/24 2403:6200:FFF1:20B::/64
EL. 5 524 10.50.24.1/24 2403:6200:FFF1:20C::/64
FL.:5 525 10.50.25.1/24 2403:6200:FFF1:20D::/64
FL.5 528 10.50.28.1/24 2403:6200:FFF1:210::/64
FL.5 529 10.50.29.1/24 2403:6200:FFF1:211::/64
FL. 5 530 10.50.30.1/24 2403:6200:FFF1:212::/64
P 531 10.50.31.1/24 2403:6200:FFF1:213::/64

42



M 5.4 (A9)
Subnet IPv6
Floor VLAN Subnet IPv4
2403:6200:FFF1::/48

EL: 5 532 10.50.32.1/24 2403:6200:FFF1:214::/64
FL.5 533 10.50.33.1/24 2403:6200:FFF1:215::/64
| 2) [ 534 10.50.34.1/24 2403:6200:FFF1:216::/64
FL.5 535 10.50.35.1/24 2403:6200:FFF1:217::/64
FL.5 536 10.50.36.1/24 2403:6200:FFF1:218::/64
FL.5 537 10.50.37.1/24 2403:6200:FFF1:219::/64
FL.'S 538 10.50.38.1/24 2403:6200:FFF1:21A::/64
FL. 5 539 10.50.39.1/24 2403:6200:FFF1:21B::/64
EL.'5 540 10.50.40.1/24 2403:6200:FFF1:21C::/64
FL.5 541 10.50.41.1/24 2403:6200:FFF1:21D::/64
FL.5 542 10.50.42.1/24 2403:6200:FFF1:21E::/64
FL. 6 606 10.60.6.1/24 2403:6200:FFF1:25E::/64
FL.6 607 10.60.7.1/24 2403:6200:FFF1:25F::/64
FL..6 608 10.60.8.1/24 2403:6200:FFF1:260::/64
FL.6 609 10.60.9.1/24 2403:6200:FFF1:260::/64
FL. 6 610 10.60.10.1/24 2403:6200:FFF1:261::/64
FL. 6 611 10.60.11.1/24 2403:6200:FFF1:262::/64
FL.6 612 10.60.12.1/24 2403:6200:FFF1:263::/64
FL.6 613 10.60.13.1/24 2403:6200:FFF1:264::/64
FL. 6 616 10.60.16.1/24 2403:6200:FFF1:268::/64
FL. 6 617 10.60.17.1/24 2403:6200:FFF1:269::/64
FL.:6 622 10.60.22.1/24 2403:6200:FFF1:26E::/64
FL.6 623 10.60.23.1/24 2403:6200:FFF1:26F::/64
FL. 6 624 10.60.24.1/24 2403:6200:FFF1:270::/64
FL. 6 625 10.60.25.1/24 2403:6200:FFF1:271::/64
FL.6 626 10.60.26.1/24 2403:6200:FFF1:272::/64
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M3199 5.4 (AD)

Subnet IPv6
Floor VLAN Subnet IPv4
2403:6200:FFF1::/48

FL.6 627 10.60.27.1/24 2403:6200:FFF1:273::/64
FL. 6 628 10.60.28.1/24 2403:6200:FFF1:274::/64
FL.6 629 10.60.29.1/24 2403:6200:FFF1:275::/64
EL. 6 630 10.60.30.1/24 2403:6200:FFF1:276::/64
FL. 6 631 10.60.31.1/24 2403:6200:FFF1:277::/64
FL. 6 632 10.60.32.1/24 2403:6200:FFF1:278::/64
FL.6 633 10.60.33.1/24 2403:6200:FFF1:279::/64
FL. 6 640 10.60.40.1/24 2403:6200:FFF1:280::/64
FL.6 641 10.60.41.1/24 2403:6200:FFF1:281::/64
FL.6 642 10.60.42.1/24 2403:6200:FFF1:282::/64
FL. 6 643 10.60.43.1/24 2403:6200:FFF1:283::/64
FL. 6 644 10.60.44.1/24 2403:6200:FFF1:284::/64
FL. 6 645 10.60.45.1/24 2403:6200:FFF1:285::/64
FL. 6 646 10.60.46.1/24 2403:6200:FFF1:286::/64
FL. 6 647 10.60.47.1/24 2403:6200:FFF1:287::/64
FL. 6 649 10.60.49.1/24 2403:6200:FFF1:289::/64
FL. 6 650 10.60.50.1/24 2403:6200:FFF1:28A::/64
FL. 6 651 10.60.51.1/24 2403:6200:FFF1:28B::/64
FL.6 652 10.60.52.1/24 2403:6200:FFF1:28C::/64
Other 703 10.15.3.1/24 2403:6200:FFF1:2BF::/64
Other 704 10.15.4.1/24 2403:6200:FFF1:2C0::/64
Other 705 10.15.5.1/24 2403:6200:FFF1:2C1::/64
Other 712 10.15.12.1/24 2403:6200:FFF1:2C8::/64
Other 713 10.15.13.1/24 2403:6200:FFF1:2C9::/64
Other 714 10.15.14.1/24 2403:6200:FFF1:2CA::/64
Other Ty 10.15.15.1/24 2403:6200:FFF1:2CB::/64
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M3197 5.4 (D)
Subnet IPv6
Floor VLAN Subnet IPv4
2403:6200:FFF1::/48

Other 716 10.15.16.1/24 2403:6200:FFF1:2CC::/64
Other T17 10.15.17.1/24 2403:6200:FFF1:2CD::/64
Other 718 10.15.18.1/24 2403:6200:FFF1:2CE::/64
Other 721 10.15.21.1/24 2403:6200:FFF1:2D1::/64
Other 722 10.15.22.1/24 2403:6200:FFF1:2D2::/64
Other 723 10.15.23.1/24 2403:6200:FFF1:2D3::/64
Other 725 10.15.25.1/24 2403:6200:FFF1:2D5::/64
Other 825 10.5.25.1/24 2403:6200:FFF1:339::/64
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5.4 MSNUUITZVUY
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miimﬁmﬂumiwmmixuuumtﬂu 3vUNDU 1Uﬂ1swmu15$'ﬂﬂliﬂ‘i]']ﬂﬂ'ﬁﬂﬂﬁﬂ‘ﬂ
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5.4.1 Phase 1 Manaaaumelusisanaasv
v

a g 9 ' = ~ A
VYUADUN 1 lﬂunTiﬂﬂﬁﬂUﬂ’]ﬂGlUﬁﬂqtﬂﬂﬁﬂU NOUNITNATDUVUNITIATUUIATDOUY

& 1 1 a R )

IPv6 Fan1eluuaaziasedislsenoualrenounnaes xaldau Ins Inaea IPve 1azyiinis

v 1
AnRanTea1¥13NT (Server) IALA Web Server , FTP Server , DNS Server , DHCP Server , Log

Y ¥ x v

Server H11M13AAAY Router 2811 tWoisen Jdad 115 n158umesiiia 3BB e li/dalnsane
a ’ ] ] a Jd Y a o & a g‘;
dumosiiin 1Pv6 TavruTazeiedumasiin IPv4 499 1FUTNT True HagAUIUNITAAA

WiFi tﬁ@ﬂﬂﬁ’ﬁ)ﬂﬂﬁﬁl‘fflﬂuﬂ'ﬁ Wireless

Router-Tunnel .
3BB IPv6

uprsitFve |

¢ IT.K H
wrluladnrraupn P04
SW Research |
Dlink ’
i

Firewall Juniper
I1SG 2000

'
'
Router Tunnel /Gateway IPv6

F3A3
SW-STUDENT-SERVER

Computer
1P

Computer

Web/FTP Server DHCP Server  DNS-1 Server DNS-2 Server  LOG Server
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5.4.2 Phase 2 MINAToUAUIzULIATIVIBAI
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5.4.3 Phase 3 M3Wa W81 #14939

Router Tunnel
ISP

Dual Stack

k ) dwduismanen
Dual Stack

Cat4506
SW-Cisco-4506#1
(Rack.3)
Router Tunnel /Gateway |Pv6 [N P2 Firewall Juniper
(New) s 1SG 2000
i (Rack.3)

Dual Stack

casos-Blade  SNY}
SW.Cisco-450642 P
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1N

Web Server IPv6
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FTP Server IPv6
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4
5.5 Nﬂﬂ'ﬁﬂﬂﬁi’)ﬂﬂ]{l‘]ﬁ\ﬂu
0o a = Y [ 9y Y v a I'4 d Y 4
ﬂ']!uuﬂTimﬁUSJWi'E)lJﬂ"ISi’(’NS‘Uﬂ'ﬁGl‘HQ']u IPv6 1ﬁﬂ'Uﬂf’J§JW'JLGIE]3 Qﬂﬂimli"lmﬂi
a a @ a 4 o @
L“]f%‘l/\lnﬂg Gluﬂﬁl,ﬂﬂsl"fflxﬂu [Pv6 1T UABUNUADT "lﬁ’ﬂ'}ﬂﬁﬂﬂﬁﬂﬂﬂﬂ Windows XP Lag

Windows 7 Tagvimsitlans1damsagal 71 5.4 uaz 5.5

" Command Prompt - netsh 7 M= E3 | | ocal Area Connection Properties
General |Advmeed|

istrator s tsh Connect using:
I B3 IntellR) 82567LM-3 Gigabit Network ¢ Corfigine.

Ihecwriﬁbhqusas the following items:

¥l %= Miciosoft TCP/IP version 6 &
| ¥ %= Network Monitor Driver

NN J ‘§ '/ | ¥ %= Intemet Protocal (TCPAP)
S A\ A v

i Newoding | Saming)] ‘
‘ Connection 2 B T4 S R Connect using: g
‘, 1Pv4 Connectivity: Internet i Broadcom NetXireme Gigabit Ethemet 1‘
{ IPv6 Connectivity: No Internet access 1
| Media State: Enabled
Duralion: 08:20:47 This connection uses the following items: 15
i Speed: 100.0 Mbps = * Client for Microsoft Networks |
SR © QoS Packet Scheduer i
w | Details... i gﬁle and Printer Sharing for Microscft Metworks
| M - Reliable Multicast Protocol
¥| i Intemet Protocol Version 6 (TCP/IPvE)
Ackvily — ™l -2 Intemet Protocol Version 4 (TCP/IPy4)
¥ W] .. Link-Layer Topology Discovery Mapper /O Driver
sent — DAl Receves ¥ - Lik-Layer Topology Discovery Respondr
| -4 [A B Uninstall
|  Bytes: 7,021,399 | 399,111,196 =
Description
[ ok ][ Concel ]
=== —

‘Ijﬁ 55 Llﬁﬂﬂﬂﬁlﬂﬂchﬁ'luﬁ'mi‘ﬂ Windows 7
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o @ ~ 1 any
“mmi*vmﬁ’emmﬂmﬂmwagimmmimzu"lvﬁﬂmﬁ stateless, stateful LagLUY

fmuavineunog IPve @331 5.6

B Administrator: C:\Windows\system32\cmd.exe

Ethernet adapter Local Area Connection:

Connection—specific DNS Suff ix
[Pub Address. ER
Temporary IPvb Address.
Link—local IPu6 Addre

[Pud4 Addre A

Subnet Mask

Default Gatewawvy

Tunnel adaptepr isatap.it.kmitl.ac.th:

Media State . . ¢« . . . . . . . . = Media disconnected
Connection-specific DNS Suffix . : dit.knitl.ac.th

Tunnel adapter Teredo Tunneling Pseudo—Interface:
Connection ecific DNS Suff ix

: 2801:8:4137:9e76:4: 369f :f5cd:dac8
feldP::431:369f : f5cd wc8z14

Y w a 4
‘ljﬁ 5.6 LL’dﬂﬂﬂﬁﬂﬂ‘mﬂ‘}’m’lmﬁ“uTI’E)EJ’E)GIIHNG]“UEQFI'E)NW’JLG]@?LL‘U‘U Stateless

Y

o a 1 [ ) 4
Mmnsnadoumsaanenitlniouis IPve Taonisnadeay Ping liduiunosuag

WS35 fazlin 5.7
HMmm‘s&utor’ C\Wm‘&\symﬂfl\cmd Neﬁ\ J ;:{ . TN\ W ’ T Iﬁ@l@

>ping b 24036200 :f1{ ¢

Pinging 2463 3 Hl‘r‘ with 32 bytes
Hl']ll‘) hm )¢ 2 £f tifFFB: time=1ms
ff Z-i'uﬂ time<1ims

tifffFB: time<ims

f£0: time<ime

fLm

F - « 2 ( ‘
A pPPro X sound tri c in rﬂll1
Min imum Ams . Maxim fms, Aver

C:\Users\palin®>ping -6 2483:6200:fff1:

Pinging IH’
Reply [x om
Reply from 2
Reply from
Reply from 2¢

Ping statistics i 2403 :6200:FFF1:1::1:
Received 4, Lost

Approximate round trip times in milli-second
Minimum Bms ., Maximum Bms ., Average Bme

C:\Users\palin>

310 5.7 namswanisaadeniluiATev e IPv6

o s = . P i e P o~ |
nagouMsnIIUEs WS Tasvihmisanaauadswinosuazitlaliaunsaldausiu

-

Y
b ' é
Tns Innoa HTTP Iﬂﬂﬁnﬂiﬂiﬁ‘u‘iﬂﬁq ANAUATDUIY [Pv4 LT TPV6 mmmsm%’ﬁmaz

Yo Y A @ @ a
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Forerma @ amtuas fovtr (@ Apache Satus = (@ Server nformatio: @ PV6 IT KMITL
€« C  © [2403:6200:fff1:1:1) /web/indexhtml
(® Getting Started [ FB () Monitoring bandwi..  (§) 388 Monitor (MRTG) [ CactiNOT (©) Devices NOT (©) Service Order

naaldamin Nagaee IPv6 mMititusaranaTuladiansauns
aoniuvaTuTaivsssana L IRumsaInNsAle

CASE STUDY OF IMPLEMENT IPv6
IN FACULTY OF INFORMATION TECHNOLOGY
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

'O 1Pv6 IT KMITL
€ C | @ ipve-itkmitl.3bb.co.th/web checkipaby
(9 Getting Started [ FB. () Monitoring bandwi.. - () 388 Monitor MRTG) |8 CactiNOT (&) Devices NOT (D) Service Order

Check IP Address

Access via IPv6 now.
IPv6 : 2403:6200:fff1:1:f008:1613:47ef:bb75

d' 9y K 'd ' A [l
'51.]7] 5.9 UFAANINITVIDIIVNIUIATOUIY IPV6

UG
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! ® 1P IT KMITL KYLO dafiuas /pub/ K(@ &pache Status {X@ Server Informatio: ’_,Jy ) IPv6 IT KMITL
€« C  ® 10.50.37.5/web/checkip.php
®© Getting Started B3 FB (%) Monitoring bandwi... () 388 Monitor (MRTG) [ Cacti NOT (§) Devices NOT (©) Service Order »

1T KMITL

Check IP Address

Access via IPv4 now.
IPv4 : 10.50.37.55

:; Y | 1 A ]
qﬁl‘ll‘ﬂ 5.10 LAPINITVIDINUNIUATDVIY [Pv4

' Y 4 Y a ' ¥ o a ¥
naaaun1s louneveynvnasediuinis leuedeyaFTp) Taevhnisansauas
a s 3 a '
Wal1Fnu vSFTPD munsadn Inaauazani lraadeyanndsnied laidunay

' a d ~
WU Path Tuneuiiuned aagilin 5.1 uag 5.12
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€ - C O tp//[2403:6200:fffL1:1)/pub/

(®) Getting Started B3 F8 () Monitoring bandwi... () 388 Monitor (MRTG) [ CactiNOT (©) Devices NOT () Service Order -
ailaag /pub/

i mwnn SuiuAlu
£l Mewsavaindn]

L] checkip.php 22kB 30/3/2555, 3:26:00
|7 ipaddr html 2.3kB 30/3/2555, 2:53:00
L] ipaddr1 html 2.6 kB 30/3/2555, 2:06:00
[ ipaddr2 html 46kB 30/3/2555, 2:06:00
L] ipaddr3 html 53kB 30/3/2555, 2:06:00
L) ipaddr5 html 77kB 304312555, 2:06:00
[ ipaddr6 html 7.9kB 30/3/2555, 2:06:00
[ ipaddrz html 45kB 30/3/2555, 2:06:00
[ ntp.conf 20kB 3032555, 15:14:00
(b share/ 25/3/2555, 22:12:00
b test/ 251312555, 22:12:00
0 testst 0B 25/3/2555, 22:09:00
wh upload/ 30/3/2555, 2:37:00
L) web.zp T728kB 25/312555, 22:09:00
L) web2.zp TI7EB  29/3/2555, 17:33.00

51l 5.11 uamsmsiiRuEs e Teudodeyarusevns IPvs Wiuidy

© e ?np//m)zcmkba 2/
S g rygsy RS s e s S T s ST |

1\ Seted bV RO LTI AN W B |
" * Favorites upload
B Deskeop F!'e folder
! 1 Downloads v
I % Recent Places Manual
| Filefolder
R
105
E j Documents File folder
i
f = L
. Videos File folder
E
upload on [2002:ca39:7cba:2]
] "

=

T R R e T T

g‘ljﬁ 5.12 Llﬁﬂﬁﬂ'ﬁﬁl’lﬂ\il“ﬁi‘ﬂn'ﬂiTﬂuﬂ'lﬂ‘llmlﬁﬂ1ulﬂiﬂ°ll’lﬂ IPv6 WU Path ﬂﬂll‘W’JWIﬂi

2 y : &
nagouldau FTP s liusnis 1aviass ou1e IPv4 taz IPve Haanunsnmina

uazaIosudetoya ldmilouny A3z 5.13 uaz 5.14



Program
explorer.exe
explorer.exe

Open TCP Connections | Listening TCP and UDP Ports | Options|

Local Address & Port Connection Sme
BK0049:60321 2002:ca39:7cba::2:ftp(21) ESTABLISHED -
BK0049:60328 2002:ca39:7 cba::2:22997 ESTABLISHED

DU Meter

Remote A&dfﬁs & Port

Vs ik o Wmml

[ Prognm Local Address & Port Remote Address;;on Connec;_ior\_ State
System BK0049:60490 RADIUS:microsoft-ds(445) ESTABLISHED |
explorer.exe BK0049:60562 1011.2126:ftp(21) ESTABLISHED |
explorer.exe BK0049:60567 1011.21.16:36140 ESTABLISHED i

DU Meter [m] i

+ 536.8 kbps

It 27.8 Mbps

S R

T

ﬂﬁ 5.14 uﬁmn15mmwswnasTaumwauamumsmw IPv4
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@ 4 a 4
NATDUN3 Synchronize V03AIAITL NTP Server (o Inouiiumosuazgnyellu

I 3o d' o ¥ 1 9 o, iy LS e - A
AINVWYULIATNAIINUNINUA Iﬂﬂq‘llﬂﬁﬂ!ﬂ’m"’]ﬂgﬂﬂﬂﬂ'lluuﬂ'liu']ﬂﬂmalcﬁiwljﬂﬁl'}"ﬂ

3 o Y A a 4 v ad d @ =
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r

2 Date and Time [R] | - Inte  Settings
[ Date and Time | Additonal Clocks | Internet Time | Configure Intemet time settings:

[¥] Synchronize with an Interet time server

This comp is setto ally synchronize with '2403:6200:fff1:1:1", ‘r =N o o
| Server: 2403:6200:fff1:1:1 - Update now
Next synchronization: 6/4/2555 at 22:27 The clock was successfully synchronized with 2403:6200:fff1:1::1 on

30/3/2555 at 22:27.
The clock was successfully synchronized with 2403:6200:fff1:1:1 on

30/3/2555 at 22:27.
[ OK l Cancel )
% Change settings...
: |
What is Internet time synchronization? ‘l
| 0K | Bpply |

gﬂ‘ﬁ 5.15 (1e¥@9N13 Synchronize 1AM NTP Server

o

i d 5L A o 4
AUTIUNISAAAI DHCP Server (W039951M5 191911 1Pv6 laelisrwazidonail
s2UVIRIANS CentOS 6.2

%oWALI5 : Phsense 2.1 Deveplopment

B 5, :

.~ Wersion = 2.1-DEVELOPMENT (amd64) V
"o () | buitonFriNov 25 22:48:24EST 2011

LEr ER FreeBSD 8.1 RELEASE-D6

N "+ You are on the latest version.

_ pfSense
- Intel{R) Xeon(R) CPU E5620 @ 2.40GHz

31l 5.16 uamswerdiuadmiuiFines DHCP

9 g
AUUUNTAAAY WiFi 9117U 2 A7 INONATDUNITUINUIBLAY IPV6

#ia WH
IT-Kmit-Sectori IT-Kmitl-Sector2 IT-FORGE
sassu DHCPv4 ai Lai sa35y
IPv4|1ia DHCP nitrogen server
Address v4 10.0.100.0/23
sasiu DHCPvG sassy sadiu sadfy
IPv6 iia DHCPv6 Pfsense Server Pfsense Server Pfsense Server
2403:6200:fff1:a:a:a:a:1- 2403:6200:fff1:c:a:a:a:1- 2403:6200:fff1:b:a:a:a:1-
Address v6 2403:6200:fff1:a:a:f:ff:1 | 2403:6200:fff1:c:a:fffR:fff:1 | 2403:6200:fff1:b:a: fiff:ffff:1

311 5.17 uaAs WiFi N5995UN1591191U IPY6
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nagoulinoui1n03 51 IPv6 910 DHCP Server 108%1101551 IPv6 910 WiFi IT-
&£ o v ?.’, Yo a
FORGE #eansasunineay 1813 1Pv4 uag 1Pv6 190 1Pv4 14351910 DHCP Server (A3
v v
Tuilogiiu wazdm 1Pv6 921451910 PFsense Server 1iatiag 1aTunuony DNS 8n

Ae fagl

"3 v ™
BE Administrator: C:\Windows\system32\cmd.exe - cmd - cmd Ew

Jescription a
Physical Addres
DHCP Enabled. s 2w = =
Autoconfiguration Enabled .
IPUL AdOPEES. o = 2 o & = & » = = &\ &% = fffe:50882(Preferrer
Lease Obtained - ¢ < 2

e Expires . . . . . . o s WSS I

local IPuf6 Addre: o z s8W: - d 4: > - 3x211 (Preferred

IPv4 Addre >
Subnet Mask
.ease Obtaine

;e Expire
Default Gateua

DHCP sSer

ient DUID.

Tuduveudinines DHCP a11500579801 MUBIUN MAC Address 1A #1331

6 IT AL Bl P test - P64 connecti. | @9 plsensedocaldoman - Star. 5\ =@ 8
« C O (24036200111 0:abcdabecabed:abed), 1 s Ahcp 3 * a0A
(©) Getting Started 1 78 () Mondoning bandwi () 388 Monitor (MRTG) (53 B CoctiNOT () Devices NOT | D) Service Order () JosmimeNET Sogmin.. () E-payment (£) NOA 388 Network .. s

Status: DHCPVE leases

00: ¥ 100 HTF: Fife: 5082 | 2

2403-6200:FF1.:b:2: ¥ fife: S082 3 00:01:00:01: 15:C2oeb-92:00: 23 Sace 2:65:08

2403 - 22717 00:01:00:01: 15:92:034 % 3 1 8F
2403 6200:FF L no PO ey 22 0:00:01:00 9 00: 1 1% 10k 8 0b 14:05: 26

2003:6200:M4F 1.0 - Mes6e SO | 22371 00:00:01:00:01: 16:26:0b:9c:00: 2180 S48669  0:22 - il b Hmd b

2903-6200-F 1ty 0: 498 e 2050 00:01:00:01: 17:06:60: 47-edce-8¢. 32: 35:/8 : M ?‘_‘i‘;:‘

203E200: 100 Ml | 184558636 0001000% 14eeredS2002SadbicS97 024 TH2L: s | 1

200362001 1:9:0:F7FF: Fi¥F: 1 0 00:01:00:01: 1702 2 S 7 JcabraX 11129

1%

0TE200:77 1.0t he: T3S 00:01:00:01: 15: 79:05:08:40: Adia2:a0: k:23

CEERERLECEEERE L L

2403-€200: ¥ 10w L AF: | 00:01:00:0 1 16:dle: e 40:86:05: : 70:00

& &
L L

2403-6200:F 1b-a: 410 00:01:00:01:7: 92 :0eb8: 6 1:08:09: 5c

Show all configured leases

De
=D.
g
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AUTUNITAAAT DNS Server 30950013 19970 IPv6 Lazduiun1sNAAOY ANUUNT

=1 = =1 ad d o dy [ n:y

nageuEen lamu IPv6 lasiisiwazooadiwnosastiagl
52101 ANT CentOS 6.2
) ;

woWALIS : Bind 0.9.9

WAV IPv6 : 2403:6200:1ff1:1::3 ; 2403:6200:fff1:1::4
AutiumsnadeviFen lamu IPv6 W1 DNS dsoasuvingaunegues lamy

ganan'ld aazal

QU

rs & R
Bl Administrator: C:\Windows\system32\cmd.exe - nslookup li]_@_m

nectec.or.th
UnKnoun
24083 :6200:FFf1:1:2:3

-horitative ansuetl
ipu{ >
Addresses: 4

203 .

ipub—test .com
Server: UnKnoun
Address: 2403:6200:fff1:1::3

itative answep:
pub—test.com

- 2001 :41d8:1:
46 .105 .61 .149

31/ 5.20 1aAINIINATOU lookup domain

¥1iA DNS U949 Internet protocol
- DNS IPv4 type = A
- DNS IPv6 type = AAAA
A15%1 DNS Forward 1iio3in151%0160'11/69 domain kmitlac.th Tagvinsdasdeli DNS 1Pv4

@ [l =] @
YNAUL AIDYNNITNATDULIV [Pv6 ﬂ']ﬂtluuﬂﬂﬂmgf ﬂQgﬂ



WinPcap - Downivad 2 search mac address - dw T MAC_Find: Search result () it/ /710 50.37 88834/ 10 @ plsenselocaldomain - Se 76 test - 1P6/4 connect L
& C O ipvb-testcom * alA
© Getting Started €] 78 () Monitoring bandwi..  (©) 388 Moniter MRTG) () B9 CactiNOT () Devices NOT ) Service Order  (©) JosmineNET Jasmin...  ©) E-payment () NOA 388 Network ... ¥

CUUD U speedtest  pingtest  websietest  stotistics  api forum 0

IPv6-test.com is a free service that checks your IPv6 and IPv4 connectivity and speed. Diagnose connection problems, |
discover which address(es) you are currently using to browse the Intemet, and what is your browser's protacol of choice
when both v6 and v4 are available

When both protocols are available, your browser uses

IPv6 s

Your mternet connection is IPv6 capable

2403:6200:fff1:b:a:ffff:fffe:5082

Tripletnet
Address type &

Global Unicast / Native IPv6

Your internet connection is ot [Pv4 capable

N/A

unable to contact IPv4 test server

‘ﬂﬁ 3.2 tlﬁﬂdﬂ”l‘i‘}’lﬂﬁﬂ‘ﬂn‘ﬂ IPv6 N1gUBDNAUS

() showip.com - fro) FU Test you P, 3 phrenselocaidoman - Sta A 6 - duanday Google B3 Pv6 Forum - Drong P16 i@ 8
L C D test-ipvbcom a0 &
() Geting Started ) 78 () Monitorng bandwi () 366 Monder (MRTG) () [I9 Cacti NOT (D) Devices NOT (7 Sewvice Order () JanmuneléT Jumin.. () E-poyment ) NOA 388 Network . »

Test1pve [FAQ | Word 10v6 Loknch . | Locai fimes | | deirrors | Sats|

Test your IPv6 connectivity.

Summary | [Tosts fun | Tachnicat Info | | Sare Revelts / Contadt |

‘;’ Your IPv4 address on the public Internet appears to be 161.246.38.81

o Your IPv6 address on the public Internet appears to be 2403:6200:fff1:b:a-ffff:fff:1

a" The World IPv6 Launch day is June 6th, 2012. Good news! Your current browser, on this computer and at this location, are expected to keep
working after the Launch. /more info}

o Congratulations! You appear to have both TPv4 and IPv6 Internet working. If @ publisher publishes to IPv6, your brows:

Your browser prefers iPv6 over IPv4 when given the choice (this is the expected outcome). Currently connected to i
o Your DNS server (possibly run by your ISP) appears to-have IPv6 Internet access sy IT-IPv6-sector?
Internet access
10/10 for your IPw4 stabllity and readiness, when publishers offer both 1Pv4 and IPvé . ,e
a I8
s
10/10 for your IPv6 stability and readiness, when publishers are forced to go [Pv6 only »
E &
Click to see test data . ect ‘ I
' |
- |
“ |
Need something simpler? hitp.//omgiovoday.com Spread the word! - - f
! Uper Network and Sharing Lente

3N 5.22 HAAININATO U IPV6 NBUDNADLE
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WinPcap Download 8 search mac addeess 1ok MAC Find Search 1c + ) /1030378885 - * @ phsanseocakdomar: P test- Pt cer < € NecTEC P Tes < |\ LSI@L B
€ X O wwwipvbnectecorth *aOA
©) Geting Started K178 © i () 388 Montor MRTG) ©) .cn'u_n on@-m ow&_owm © Epayment pmnn—-ﬁ. =

£

.

o dsmun Thuraday, 17 December 2008 1130
+ BV Intamet Map wlartaftiuwnuas NECTEC [Pvé Testbed

You are using 1Pv6
240369000 -b:a L
flersos2

Ui 5.23 uaasninaaouiy IPv6 nMgnenAMY
v
AUHUNIAAA Log Server 389503 194114 IPv6
53UVURITAMIT CentOS 6.2
aaN@123 : Splunk

fvunli DNS Server 18 Psense Server @9 Log 3163 Log Server 7901 Log #1431/

. WM Rewesr Agmn  Preferences  Hep

M'> v w1837 53 (5]

Last 24 hours H

2,308 resuits at 1 AM on Sunday Apil 22 2012 forsavall 58rch "INS™  Repont on resuta » ¥ Snow tmetne
& Zggmes ' Zogw n o Sredtsl | 7 Smodtw 10 = 1 hour
008 . T prow
S—
0an AN N ey cirwm 03PM  BePw [V ) ] L e ¥ . aam st 32A0 02am g coant g 1T oBas M Can

Saturdey Apr 2

Y oowtets Dmprents  resperoven Al [3]

Frevds

- SO SR OB BE LN U YRS SE-0EY LB e 0% :
o422 Apr 37 01.89.04 10 5037 % Apx 33 31 68 34 pf. 00 0001 461304 rule TH/D (matoh pans in on ewd biim §4. nest-hesdes UDF (171 peylesd lengthk 4L

0500 2403 €200 021 ‘b-a L9007 £ffe 1d% 82240 > 2403 €200 £211 b abod sbed sbodiabod 83 [udp sum okl 18304+ AT www youtube coe as

- sz oS4 > LS PR - wysog

DAZD12  Apr 33 01:69:03 13 50 37 8 Apr 31 11-88:33 pf: 00:20-13 084287 rule 75/0 (metchi - pass in om emd: (Alim €4, nemc-hesder UZP (171 payload length: 34)
590 I403:6200: 2021 b a 222 £€00 3454 51301 > J403:6200 €221 b abod:ebod:abcd iabod 53 (udp sum okl LE226€¢ AY 10 yrimg com. (30
" soecer 514 = hows 1050978 > e mywey

Zpr 37 01:55-80 10 50378 Rpr 31 11:88:10 pe- 00:32:00 004536 rule 75/0imatch!: pass in oo esd: (Rlim €4, sext-header UDF (17) peylosd lengeh: 41
% 2403:6200:£021 :b:a: £222: £02e: 650 56790 > 2403:6200:2221 b abod:abcd:abod:abod §3: (sdp sum okl 32463+ ARMA? www. youtube.com. (33
- s vdpSia - row 1050378 - < wywog -

04217 Apr 32 01:68:80 10 5007 % Apr 31 11:88:10 pf: 00:00:04.049574 rule 75/0(METCh): pess 10 OE emd: (Rlim €4, next-hesder UDP 17/ payiced lengeho 41
015550 34036300 ££21 b a 222 £2fe 6080 64098 > 2403 6300 £2f1 biabod abod abod abed 3. (adp sum ok JISER AV v youtube com. (83
- pSie . NRNE- yehyg -

DAZ2N2  Apr 32 01:58:38 10.80.37 8 Apr 21 11:87:46 pf: 00:00:00 001571 rule 75/0(matel): pass in on emd. (Riim é4, next-hesder USF (17 paylosd length: &
DISEZS 74036200 £€F1 b oa ££2f Effe Id94 $8745 > I403:6300 £1f1 b abod ebod sbed abod £3° [adp sum ok] 31716 AMMAT www facebook com. (54

51 5.24 UAAINITATIVEAD Log IPV6
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SrTe - S F :
antiunnaaaums 19131 ipy6-itkmitl. 3bb.co.th MnMeusname TasszAvauda i)

o 4 0o A 1 a d a3
2131999 Domain e l¥ausiun1sva lawudes Wanunsaldnunndumesiiald

/ @ Pv6 IT KMITL .
€  C O ipve-itkmitl3bb.coth/web/]
(® Getting Started [ FB (©) Monitoring bandwi...

(® 388 Monitor (MRTG) [l CactiNOT () Devices NOT () Service Order

nsdildnu N13éacv IPV6 aaluasizivaTulafiasauina

anfumalulaiinszaaunadnnqganinsaanssiiy

CASE STUDY OF IMPLEMENT IPv6
IN FACULTY OF INFORMATION TECHNOLOGY

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

q' 9 2 1 A 1 @
511 5.25 (Aaan151 9109091 IAoRILAT DU IPY6 NNYUBNTD1IU
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interface FastEthernet0/0
description Research

ip address 161.246.38.80 255.255.255.192
no ip redirects

no ip unreachables

no ip proxy-arp

ip nat outside

ip virtual-reassembly
load-interval 30

duplex auto

speed auto

ipv6 address 2403:6200:FFF 1::FFF0/64

4 1 @ a d 4
Fa 0/0 150uABN LA INY Research 1D
¥UADIAT DAY IPV6 NOUDNEDIIU
4 %1911 Dual Stack ADAIHUA

IPv4 11ag IPv6

interface FastEthernet0/1

ip address 10.50.37.2 255.255.255.0
ip nat outside

ip virtual-reassembly

load-interval 30

duplex auto

speed auto

ipv6 address 2403:6200:FFF1:1::FFF0/64

A 1 o = 4
Fa 0/0 130uA0RUaIA% Research N0
IFOUADIAG DAY IPV6 LAY TPvALTN
&auiiu fmua 1Pve ey Gateway

1WinY LAN @199
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interface Tunnel100

description "===TO 3BB IPv6 Tunneling=="
no ip address

load-interval 30

ipv6 address 2403:6200:FFF1:4::FFF0/64
ipv6 traffic-filter acl_ipv6_inbound in

tunnel source 161.246.38.80

tunnel destination 110.164.252.251

tunnel mode ipv6ip

tunnel path-mtu-discovery

Tunnel 100 dw$uifug Tussizou
ao lldunsoveneuon My
Dual Stack ADA11UA IPv4 LA IPV6
Taoshnsdoude ldadlvfuzng

3BB 1111 IPv6 over IPv4

ipv6 route ::/0 Tunnel100
2403:6200:FFF1:4::FFF1

sznenduma Pve 1 1 laivua
A
1819000112 Tunnel 100 1o 1414

NUMBUDNADINT U

ipv6 access-list acl vty ipv6_in

deny ipv6 any any

fnua ACL e MuATNTNg
WhdaTeefmua livuonuiiog 1Pve

o
MUY

ipv6 access-list acl_ipv6 inbound
permit tcp any 2403:6200:FFF1::/48 eq www

sequence 1000000 deny ipv6 any any

fua ACL DR HUATNTNIg
Y 2 ° Y S
e Tagivua IMvunsiavied IPve

<
vospazauniown lFaudula

line vty 0 4

access-class 10 in

exec-timeout 15 0

ipv6 access-class acl vty ipv6_inin y
logging synchronous

login local

transport input telnet ssh

fMruaansmsnnud unes Tagli
P Y 2 A )
ansmsihten ACL fiszy 1duay

s 14 1ae telnet ag ssh
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