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Neden yeni IP’lere ihtiyac var?

Milyonlarca yeni aygit lretiliyor,

- Akilli telefonlar, PDA lar, Tabletler, Akilli TV’ler, Kameralar, vs.
“always-on” access teknolojileri,

- XxDSL, metro ethernet, ethernet-to-the-home vs.

Milyarlarca yeni kullanici teknoloji kullanmakta,

- Cin, Hindistan, ABD.

- 7 milyar insan, 4.3 milyar IP adresi

IPv4 adresi kalmadi!

Sonug¢: Daha fazla adres ihtiyaci kaginiimaz!

ilgi teknolcljileril
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= IPv4 adresleri bitti!
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= IPv4 adresleri karaborsada satilik!

=35 TPvA Addresses for $12

Sorders Sells 69,
e O ach R S

UK gov. should sell its 16 million
g

[Pv4 addresses, says petition

Surrirnary: The UK. government has 16 million old IPy 4 addresses, with an estimated market
value of §o.5--51.5bn according to one report, just as the world is running on empty.

How to purchase IPv4
«|addresses
aﬂe\“ <ok & IPv4 resale market is growing after Nortel's sale of
0 ,i.-:,eﬁ addresses to Microsoft

Hilco Streambank, a market leading advisory firm in the intellectual property Hllﬂ'_ﬂ'
<27 disposition and valuation space. now offers a multi-channel market place S'[rearr;[jar“K

o i =
Al <O for monetization of IPv4 addresses | > l v :‘l
Al

Click for November,13 RG Steel
IPv4 Auction Information

lbilgi teknolojileril
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= IPv4 adresleri bitti!
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Last /8, each Local Internet Registry (LIR) can receive only one /22 (1,024 IPv4 addresses)

ilgi teknolojileril
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IPv5’e ne oldu?

1979°’da tanimlanmis deneysel bir protokol olup ses
ve video iletilmesini amaclamistir ve “Internet
Stream Protocol” olarak adlandiriimistir.

IBM, NeXT, Apple ve Sun tarafindan da ticari
projelerde kullaniimistir.

IPv4 yerine gecgecek bir protokol olarak
disunulmemistir.

ilgi teknolojileri
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Tarih tekerrur eder!

IPv4d’den once ne vardi?

1969 dan 1980 e kadar ARPANet iletisimi NCP (Network Control)
protokoli kullanildi.

RFC 801: NCP/TCP Transition Plan, Jon Postel tarafindan olusturuldu.
o IPv4 e gegis 1 yildan fazla sirdii.

o 1 Ocak 1983 de NCP kapatildi.

o Hazir olmayanlar sanssizdi.

o Birgok ag IPv4’ e gecis saglayana kadar aylarca kapali kaldi.

teknolcljileril
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IPv6 nedir?

IPv6(Internet Protocol Version 6)

IPv6 adresi 128 adet bitten olusur.

16’lik sayi sistemine goére aralarina iki nokta koyularak yazilir.
Ornek: 2001:0DB8:0000:2F3B:02AA:00FF:FE28:9C5A

Sifirlardan énceki sayilarin hepsi sifir ise bu sifirlar adresten
atilabilir.

Ornek: FF02:0030:0:0:0:0:0:5 adresi, FF02:30::5 olarak yazilabilir.

2620:0:1cfe:face:b00c::3 adresini tantlyor musunuz?

ilgi reknDIGjileriI
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= |IPv6 neler getiriyor?

Internet Protocol Internet Protocol
version 4 (IPv4) version &6 (IPv6)
Deployed 1981 1999

Address Size 32-bit number 128-bit number

Hexadecimal Motation:
3FFE:F200:0234:AB00:
0123:45467:8901:ABCD

Prefix Netation 192.142.0.0/24 3FFE:F200:0234::/48

Dotted Decimal Motation:
Address Format 192.149.252.76

2" = ~340,282 366,
Number of Addresses 2% = —4,294 967,296  920,938,463,463,374,
607,431,768,211,456
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IPv6 neler getiriyor?

Unicast, Multicast, Anycast but NO Broadcast!
Neighbor Discovery (ND)

Simple Header Format

ICMPV6

Stateless Address Autoconfiguration (SLAAC)
DHCPv6

Router Advertisement

Mobility

Internet Protocol Security (IPsec)

Simplify routing

ilgi teknolojileri
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IPv6 on the Internet

Periodically updated chart displaying the IPv6 space actually in use on the
Internet
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This graph shows the percentage of networks (ASes) that announce an IPv6 prefix for a specified list of countries or groups of countries
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Global IPv6 Allocations and Assignments

Interactive chart displaying global IPv6 allocations and assignments
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Global IPv6 Allocations and Assignments

Interactive chart displaying global IPvE allocations and assignments
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IPv6 Prefix Allocation

Fns@g Country Visible |Allocated | VPercentage | Pos|Flag|Country Visible |Allocated Wercentagﬂ
122 |United States 1244 3104 9.41% 21§ Morway 108 188 0.73%
2 Brazil 157 952 1.06% 22 Mew Zealand 54 171 0.37%
3 Germany 464 523 3.14% 23w  |Argentina k) 158 0.21%
458 [United Kingdom 307 703 2.08% 245 Singapore 64 155 0.43%
5 Russia 243 578 1.66% 25am  |Denmark 75 144 0.51%
EE Australia 150 558 1.01% EEE Hong Kong 60 136 041%
7 Metherlands 297 496 2.01% 27) Ukraine [ 130 0.48%
Eﬁ France 197 408 1.33% 28%= [Finland 62 107 0.42%
q® Japan 1494 aRd 1 31% E'ZI" Belgium 45 105 0.30%

10pm |Sweden 173 316 1.17% 30.9  |Korea 25 101 0.17%
114 [Canada 143 303 0.97% 31E South Africa 45 98 0.30%
12 Switzerland 147 275 0.99% 32  |Slovenia 52 90 0.35%
130 [haly 97 254 0.66% 33E  [Malaysia 37 89 0.25%
14= Poland 140 251 0.95% HJE Turkey 24 89 0.16%
15 Indenesia 72 236 0.49% 35 Ireland 41 82 0.28%
16  [China 34 235 0.23% EEh Fomania 40 i 0.27%
1?= Czech Fepublic 153 222 1.03% 3?= Iran 17 74 0.11%
10 mm  |Austria 135 210 0.91% 38 Hungary 26 64 0.18%
19 |India k) 210 0.21% 39 Taiwan 26 B3 0.18%
20 = [Spain 75 205 0.51% 40==  |Thailand 28 G1 0.19%

http:ffwww.sbocs netftools/grivdfp/all ?country=tr
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The database currently holds 89 IPv6 DFP's. Of which 1 (1.12%) are reclaimed, 0 (0.00%)
are returned to the pool and 64 (71.91%) IPv6 DFP's didn't have a routing entry. Thus 24
(26.97%) networks are currently correctly announced.

No Prefix NetName Owner AS | S |Allocated First seen Seen by| Last seen (%)
1]2001-930:./32 TR-KOCHET-20021004 KocHET 3356(A |04.10.2002) 22.06.2009 18:17 98%) 23.01 2013 20-20
2)2001:295::/32 TR-ULAKBINM-20030114 Ulakbim 517(A |14.01.2003] 30.05.2003 16:13 98%) 23.01.2013 20:20
3|2a00:1580::/32 TR-RTMET-20091215 Vodafone Turkey IPv6 Allo 15897|A | 15.12 2009 17.01.2011 09:17 98%) 23.01.2013 20-21
4|2a00:6280:./32 TR-DOGAN-20110429 Dogan lletisim Elektronik A 129.04.2011| 09.09.2011 15:03 98%) 23.01.2013 20:21
5|2200:7300:./32 TR-VERITEKMIK-201102 VeriTeknik Bilisim Ltd 47894 A [11.02.2011] 17.05.2011 16:48 93%) 23.01 2013 20-21
G|2a01:353../32 TR-TELEKONM-20070516 Turk Telekom 9121[A | 16.05.2007) 25.04.2008 16:17 93%) 23.01.2013 20-21
7|2a01.715../32 TR-BMET-20071223 Borusan Telekom ve lletis 159241A | 28.12.2007] 28.03.2011 09:18 98%) 23.01.2013 20-21
8|2a01.720../32 TR-ADANET-20071231 ADANET Internet ve lleti 12296|A |31.12.2007] 20.05.2011 17:03 98%) 23.01.2013 20-21
9|2a01.790../32 TR-RADORE-20080123 Radore Hosting 42926|A [23.01.2008| 29.10.2011 20:48 98%) 23.01.2013 20-21

10|2a02 4e0 /32 TR-TURKCELL-20080618  |Turkcell llstisim Hizmetl 16135|A | 18.06.2008| 03.02 2011 12:32 98%) 23.01.2013 20-21
11|2a02:2010::/32 TR-ARIA-20100625 Avea lletisim Hizmetleri 20978|A [25.06.2010] 21.06 2011 12:03 98%) 23.01.2013 20-21
12|2a02:6700::/32 TR-METAS-20110318 Mortel MNetworks Metas Tel 51695|A [18.03.2011| 25.04 2012 21:33 98%) 23.01.2013 20-21
13|2a02:7d80::/32 TR-KIMT-20110804 KIBRIS MOBILE TELEKOMUNIK 47883|A [04.08.2011| 26.09.2011 10:33 98%) 23.01.2013 20-21
14|2001:67c 2985 /47 MEUTUP-IPVE-MNET Iational Library of Turke 58151|A [31.05.2012] 16.07 2012 16:34 97%) 23.01 2013 20:20
15/2a00:dc00:./32 TRANTERMNET-20101223 SINET Telekomunikasyon Li 47288|A [23.12.2010] 10.06.2011 17:03 97%) 23.01.2013 20-21
16|2a01:156:./32 TR-SUPEROMNLIMNE-20060 ... [Superonline International 6822)A [07.06.2006] 25.03.2011 14:33 97%) 23.01.2013 20-21
17|2a02.e0: /32 TR-BILISIMTELEKOI-20_ . |Tellcom lletisim Hizmetle 34984 |A [27.02.2008] 12.05.2010 19:32 97%) 23.01.2013 20-21
15|2a02:450 /32 TR-DORUK-MNET-2003060 _ |DORUK-MNET 5685[A |06.06.2008) 13.04.2011 23:03 97%) 23.01.2013 20-21
19|2a02 ff) /32 TR-SATKC-20090615 TurkMet lletisim Hizmetle A [15.06.2009| 30.09.2011 0948 97%) 23.01 2013 20-21
20|2302:2020- /32 TR-CIZGI-20100628 Cizgi Bilgisayar Sistemle J4619|A [28.06.2010]) 21.06.2011 19:18 97%) 23.01.2013 20-21
21|2303:3f00--/32 TR-METSINT-20110331 NETSA INTERNET HIZMETLERI 21245|A [31.03.2011] 13.04 2011 1148 97%) 23.01.2013 20-21
22|2001:67c 1154 -/ SYD-NET T.C_Aile ve Sosyal Polit 34984 |A [2012.2012] 23.01.2013 13-34 96%) 23.01.2013 20-20
23|2001:67c 11bg: ./ TSK-MET Genel Kurmay Baskanligi A [14.01.2013] 22.01.2013 10:04 95%) 23.01.2013 20:20
24|2001:67c-2928 /4 ZIRAATBAMNK-ET T.C. Ziraat Bankasi A.S 29549]|A [15.06.2012] 03.07.2012 16:34 95%) 23.01.2013 20-20
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Turkiye’de IPv6 calismalari

Nisan 2010 ‘da Ulastirma Bakanhigi ile BTK tarafindan “IPv6
Diuzenleme ve Uygulamalan Calisma Grubu” olusturulmustur.

Bu calisma grubu bir rapor olusturmus ve bu kapsamda kamu
kurum kuruluglarinda IPv6’ya gegis igin hedef tarihlerin
belirlendigi bir yol haritasi olusturulmasini 6nermistir.

TUBITAK ULAKBIM ve BTK nin birlikte hazirladigi yol haritasi
Basbakanlik Genelgesi olarak 8.12.2010 tarihli ve 27779 sayili
Resmi Gazete’de yayimlanarak yirirliige girmistir.

ilgi reknDIGjileriI
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Basbakanlik Genelgesi

"Kamu Kurum ve Kuruluslan icin IPv6’ya Geg¢is Plan1”, 8 Aralik 2010
tarinli ve 27779 sayili Resmi Gazete 'de yayinlanan Basbakanlik Genelgesi
ile duyurulmustur.

31 Agustos 2012’den sonra IPv6’yl desteklemeyen hicbir ag donanim ve
yazilimina yatirirm yapilmayacaktir.

IPv6 baglantisi ve adresi temin eden kamu kurum ve kuruluslar 31 Aralik
2012 tarihine kadar Internet izerinden verdikleri en az bir adet hizmeti pilot
uygulama olarak IPv6 destekli hale getireceklerdir.

Kamu kurum ve kuruluslari en ge¢ 31 AJustos 2013 tarihine kadar internet
tzerinden verdikleri kamuya acik tUm hizmetleri IPv6’y1 destekler hale
getireceklerdir.

teknolcljileril
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= Basbakanlik Genelgesi

2011 2012 2013
123456789 o112 1[2]3]4a]5]e6]7]8])e |io11]12f12]3f4]5]6]7]8
1 Asama 2 Asama 3 Asama
1
I Emvanter Calismasy Satmnalmalann planlanmasi v e bit¢elendinimesi :
1
I IPv & adresi alinmasy IPv6 badlanis) sajlanmas i :
1
I EQitim ihtw aclannn belidenmesy Gerell ediiimlenn alinmas | I :
1

E}ihaﬂara IPvG dastabi kazandinimas ' Yeni cinaz almmas| I

1 adet pilot servis

I
I
I
I
I
i
I
I
I
I
I

Tom kamuya Intemet agik sev slere
IPvE dastedi sadlanmas)

Sekil 1: Kamu Kurum ve Kuruluslar: icin IPv6’va Gecis Plan1 Asamalar
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= Milli Kutliiphane Yapisi

= MEVCUT DURUM
o 20 Mbps — Turk Telekom
o 8 Mbps — UlakNet
o Merkez Ag
= IcAg
DMZ

|
= Kablosuz
» Interaktif Kafe




Turkiye'de IPv6'ya Gecis Stureclert

= Milli Kiitiphane Gelecek Planlari

FKM

= Marmara Universitesi — istanbul
= Noktadan noktaya baglanti

6279 Sayili Cogaltiilmig Fikir ve Sanat Eserlerini Derleme Kanunu
= Elektronik yayinlarin derlenmesi

MULTIHOME
BGP
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= |[Pv6 dual stack da browserlarin davranislari

MACOS X
10.7.2

Windows 7

Windows XP

Linux
2.6.40-3.0

ios
5.0.1

Firefox

8.0.1
75s
IPvi

8.0.1
21s
IPvE

8.0.1
21s
IPv6

8.0.1
96s
IPv6

Firefox
fast-fail
8.0.1
Oms
SYN+ACK

8.01
Oms
SYMN+ACK
8.01
Ooms
SYMN+ACK
8.01
Ooms
SYMN+ACK

http://www.potaroo.netfispcol/2011-12/esotropia.html

Chrome

£.9.912.41
300ms
DMS

.0.874.121
300ms
DNS

.0.874.121
300ms
DNS

Opera

11.52
75s
IPvG

11.52
21s
IPvG

11.52
21ds
IPvE

11.60 bets
189s
IPvE

Safari

5.1.1
270ms
RTT

5.1.1
21s
IPv6

5.1.1
21s
IPv6

720ms
RTT

Explorer

9.0.8112
21s
IPvE

9.0.8112
21s
IPv6
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IPv6 da NAT

IPv4 de NAT kullanimi IP sayisinin yetersizligiden dolayi
kullaniimaya baslandi.

Fakat, IPv6 da NAT kullanimi IP sayisinin yetersizliginden degil,
guvenlik amaci olmustur.

IPv6 icin NAT kavramina ilk baslarda kars! ¢ikilmaya
baslandi.Ancak 6zellikle glvenlik tarafinda uzun uzadiya
tartismalarin sonunda Haziran 2011 de
http://tools.ietf.org/html/rfc6296 6296 nolu RFC ile resmi olarak IPv6
icin NAT kavrami (NAT66/NPTv6/MAPGG6 diye de biliniyor) ortaya
kondu. Unique Local Address ( fd01: )

ilgi teknolojileri
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= Planlama

Envanter Calismasi

Network Altyapisi

Kurumun Bilisim Hizmeti Alimlari
Egitim
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= |IPv6 Envanter Calismalari

= Donanim Envanteri

a Yonlendiriciler

o Sunucular
Anahtarlar
Istemciler
Kablosuz Ag cihazlari
Diger Cihazlar

ilgi tekr\olojileril




Turkiye'de IPv6'ya Gecgis Streclert

= |IPv6 Envanter Calismalari

= Yazilim Envanteri
o Paket Yazilimlar
o Kuruma 6zel yazilimlar — IPv6?
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RIPE ISLEMLERI

RIPE Basvurusu ve Objeler

Local Internet Registry (LIR)
Direct Assignment User (DAU)

o0 176.117.96.0/21
o 2001:67¢:2988::/47
o 2a03:8c40::/32
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AG CIHAZLARI

ROUTER
o |IPve BGP

FIREWALL
o DMZ

o INTERNAL
Global Unicast Adres mi? (2000::/3)
Unique Local Adres mi? (FD0O::/8)

o KABLOSUZ AG
o GUVENLIK POLITIKALARI
SWITCH

Guvenlik Politikalari ve IPv6 Ayarlari

ilgi teknolojileri
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ISTEMCILER

Windows7,Vista hazir! ya
Windows XP
C:> ipv6 install

Statik IP Tanimlama

ipv6 —p adu eth-no/ipv6adresi
Routing Tanimlama

ipv6 —p rtu ::/0 eth-no/ipv6gateway

PEU 178 5720811670 12900108001 11

dministratordipvb -p adu 672081 167012900 108301 11101

t“Documents and Settinge“Administrator ipe

indows IP Yapilandirmasi

onfig ~all

: Broadcom NetXtreme Gigabit Ethernet
B-8E

#8-1C-C4-66-3

ilgi teknolcljileril
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) IPV6 test - web site reachability - Mozilla Firefox

= IPVvG6 testi

Adresler:

http://www.ipv6-test.com
http://lwww.test-ipv6.com

Browser Addons/extensions:
= IPvFoo for Google Chrome
= IPvFox for Mozilla Firefox

dogya Digen Gorinim Gegms Yerlmleri Aragar Yarcm
1P test - web site reachabiity

c x [23- consl
‘ Tazele Durdur ! g

teri = (sifie kartan) | Form Doldurma Kuruumu | Keydet /£ (g

connection test  speedtest  pingtest | L i statistics api forum ™

1Pv6 validation for www.mkutup.gov.tr

Checking for MAVDNS record & 2001:67c:2088:c006::20
Checking for IPv6 web server &  Apache/2.2.8 (Debian) PHR/5.2

Congratulations, this website is IPv6 ready !

You can help raise awareness and show your commitment to IPv6 deployment to
your users, by adding an IPv6-test validator button to your site :

& 1IPV6
& ey et
~ @Ipv6
c

2 Test your IPv6. - Google Chrome

ro Test your IPvE.

&« G O testdpvs.com i3 A

- us 08 et | (o] testipvh_com 716.718.725.114 | h
[ef|216718278 114 |216.218.228. 114 '
Test ur IF [ |[2001470.1:18114) | 2001:470: 1:18::114
” | o' | edn api tentter com | 184.28.157.55
o' ds test-ipvh com 2001:470:1:18::2
[ '] ds vBas test-pvh com | 2001:470:1:18::2
| & vl test-pwb com | 216.218. 228,114
‘-, of' | pvb test-pvd com 2001:470:1:18::2
o |:n1_'jpla\_tt;n:.lr..'lr|_l:\-lrﬂ'l.-:_¢?m |184.28.157.55

— ]

v

bilgi

teknolojileri]
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