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[Tepleyopeva

—  Avaopa o1ig Baowreg apyeg tov IPvO

— Ileploptopot tov IPv4, mtpocwprveg Aoetg

— Aoyot viobetnong tov IPv6

— Ileprypapn g emnepaiidng IPv6 nonetwv

— Mebodog otevbuvorodotong oe IPv6

— Ogpotor SPOPOAOYNONG

— Xuvonopén [Pv4 — IPv6: Tunnels / Dual stack
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H avaynn petaBaong oto IPv6

—  'EMeuwn Sevbivoewy (véeg Internet-enabled cvoneveg Onwg nvnia,
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noyvidopnyaves, WebTV, home appliances)
—  Aboxoin drayetplon
— M anodotuuy, 6popoAOYN oY
—  Quality of Service
—  Aoydiela

—  AboxoAn 1 TuTOY OV YONOY TEQLOCOTEQWY NG Htag Tpocbnnwy tov IPv4
(QoS, IPsec, MobilelP, etc.)

Metd ano ypovia epnepiag navw oto IPv4 eivor yvwotod 1t dovAevetl nakd, Tt
A& OOLAELEL 1ot o eTOEYETAL BeATiwaewy, Tt B Ntay emtBountod va
npoaoteblel xat TL elvatl TEAYUXTING TEQLTTO.
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H avamtuén tov Internet

75%0 g ntvnong etvort WWW

35 exat. Web Sites

3 dwoexn. web pages (and dark info)

Kuptapyta twv Aedopevwy evavtt Pwwng (20% - 80%)
8000 ISPs worldwide (4700+ otig HITA)

AdEnor 100-1000%/ypovo

300 M - 1000 M yopnotec tov Dec 2002
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H totopta ™g avabeong IP otevbivoewy

— 1981 - IPv4 -I'evwnon

Awgavero 5

— 1985 ~ 1/16 ovvolnol yweov
— 1990 ~ 1/8 ovvolxod ywpou
— 1995 ~ 1/4 ovvoluxod yweov *
— 2000 ~ 1/2 ovvolxod yompou
—  2002.5 ~ 2/3 cuvolxob ymeou

—  Ocwpntno 6pto Twy 32-bit : ~ 4 billion cvoxeveg
[Tooxtind opto 32-bit yweov dtevbiveewy : ~250 million cuoreveg

—  (RFC 3194)
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[Tooowoetveg IPv4 Aboetg

— IPv4 routing: peyaieg AloTeC GTOLG OQOUONOYNTES
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—  Subnetting: Xpnon subnet masks

— CIDR: 2Zvuvévwor umodintiwy

— DHCP: Autoconfiguration, anattet pnt apywmonoinon DHCP server
— TOS: I'edio yia mupoymn notdTnTag LINEESLHG

— IPsec: YAomnoinomn unyoviopwy acparetag oto 1Pv4

—  NAT: Eva vrodintvo dev deopevet eowtepnd povadineg IP Sievbovoetg, ahha
YIVETOLL YOO VOGS pecora3nTy mov petapoalet ttg dtevbdvaetg Tov LTodTHO
oe povadineg Stevbdvoetg dtadnTdOoL, EMTEETOVTAG TNV EULUEDT] ETUKOLVWVIX [E TO
SLodinTLO
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Merovermnupatoe NAT (I)

—  Mewwpeévn anodoor atov NAT dpoporoynn:
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— Tpomnonoinom dtevbivoewy
— ANy checksums

— Tpomonoinomn devbivoewv 610 YoETio

—  Amoutel SLoroleg nat axopbeg ADCELS YL UATOLY TOWTOXOAAY AVOTEQOL
emIMEOOL OTWG T control pnvopata tov FTP

—  Aev dovlkelel pe TEWTOXOAAX AVOTEQOL ETULTESOL Tat omola Oev yvwpllet o NAT
OQOUOAOYNTYG 7] TOL TEPLEYOLY UOLTTOYQAPYUEVA LNVOUAT

— Eunodilet ™ yonon backup dpoporoynt e€odov oto Internet

—  Aev ovvepyaletal pe Toug TUEOVTES Uryaviopobs mobile IP
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Metovertpoatae NAT (1)

2uvolna 1o NAT etvor pia xovodolo not ] oy eSLUGIEW
ayLteERTOVINN OleLOLYCLOOOTNOYG 1oL OPOIOAOYNONG, CYUAVTINA
NATWOTEQN TG LTAQYOLOAG NAVOVIUNG XEYLTEXTOVIXNG TOL Internet:

Avovpvetor 8

[Tio meptimhonn

ITio edBpavo

Aryotepo anmodotun
Avoxolotepn va StoryeloloTel

AyOTEQO YLUAMUY OFE VEEC EPAQILOYES KAl YONOELS TOL SUTLOV
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Iotopla tov IPV6

—  To 1992 10 Internet Activities Board (IAB) dtepevva tnv npdtaiem tou
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Christian Huitema yix o IPng (next generation). H npotaon Bacilotay oto
Connectionless Network Protocol (CLNP) ot anetuye e€attiag ™¢ eunopnng
amotuytog tov CLNP.

—  Meta€d 1992 no 1994 mpoteivovton ndmoteg tdéeg Onwg TUBA, TP/IX na
SIPP. To TUBA eivar TCP xow UDP mavew and peyaddtepeg Stevbovoelg, eve o
TP/IX ovpmepihapBavet xat alloyég oto TCP.

—  Telna vioBeteiton to SIPP adAar pe pepineg adhoryés. Ovopaotnune IPvO na oyt
IPv5 yatt 1o IPv5 ntav 10 Ovopa evog netpapatinotd real-time npwtoxoiiov. H

npotaocy y to IPng dnpoaotevtnue oto RFC 1752 (Iavovdptog 1995).
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[Theovertnpota tov IPv6

To IPv6 mpootpepet:
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— Awevpupevo ywpo dtevbiveewy and 32 oe 128 bits
— ATAOTOINGY T™NG EMHKEPAAONG

—  KoaAdtepn vmooteién emthoywy #ot ETEXTACEWY GTNY GTAVTOQ
ETUNEPAN O

—  Avvatotta paproplopatog twv powy xivnong (Flow Label)

—  Avvatotnteg yio aopaeta (Authentication xow Privacy)
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H Baowm eminepaiida tov IPv6

Ver Traffic Class Flow Label

Next

Payload Length Header

Hop Limit

Source |IP Address

Destination IP Address
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20yrpton pe ™y IPv4 eminepaiioo

To medio Version eyet twpo Tt 6

Tratfic Class (avaioyo tov IPv4 TOS)

Neéo netpapatind nedio Flow Label yio papnaptopo noanetwy
Payload Length (avaAioyo tov IPv4 total length)

Next Header: KaBoptlet v emnepaiida mov axolovbet

Hop Limit (avéhoyo tov IPv4 TTL)
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H Baown IPv6 emnepaioo:

Eivo amhomompevn oe oyeon pe 1o IPv4, non apae Bonba ot petwon tov
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1OOGTOLG BQOOAOYNOTG Yl ndbe TAKETO nol TOL KOGTOLG GE ELEOG LWVYNG TOL
NATAVAAWYVEL 7] ETUAEPAALOX

‘Eyet otabepd unnog o ot SpopoAoynTEC EY0LY UAADTEQY] ATOOOCT] VIO TETOLEG
ETUHNEPAALOES

Ta npoatpetina medio vmootnEilovtat ae EeywELoTES emuePUADES. ALTO
OLELXOADVEL TNV ATOOOGY] T1G ATANG OPOUOAOYNONG, ApoL Oev Yetaletot ndbe
OQOOAOYNTNG Vo eTe€eQYAOTEL RLTA T TEGLX, AV UATL TETOLO OEV EIVOLL VYKL,

Ta Traffic Class xouw Flow Label nedio ivovv ™ duvatotnta yonong QoS
unyoviopwy (diffserv)
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Erinepaildoeg enentouong

Ty ebiov Next Header ITeouryoopn
0 Hop-by-Hop Header
43 Routing Header (RH)
44 Fragmentation Header (FH)
51 Authentication Header (AH)
52 Encapsulated Security Payload (ESP)
59 No Next Header
60 Destination Options Header

ITANEITIXTHMIO ITEAOTTONNHXOY
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Erinepaildoeg enentouong

IPv6 header

Next Header = TCP header

TCP

data

Kopto emke@aiido exékToong

[Pv6 header Routing header TCP data
Next Header = Next Header = TCP header
Routing header
Mio emKePOAIdO ETEKTAONG
[Pv6 header Routing header Fragment header TCP data
Next Header = Next Header = Next Header = header
Routing Header Fragment Header TCP

AVO EMKEPUAIOES EMEKTAONG

ITANEITIXTHMIO ITEAOTTONNHXOY

TMHMA EIIXTHMHYE KAI TEXNOAOI'TAY THAETTIKOINQNIQN
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Hop-by-Hop Header

Next Header

Hdr Ext Len

Emloyég (Options)

—  XQE7OULOTOLELTAL YL VX UETOUPEQEL TOONALOETINEG TTAN|QOPOPLES

(medto Options), mov meenetl v e€etactovy ano nable uopo g

OLLOQOUNG

ITANEITIXTHMIO ITEAOITONNHXEOY
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Routing Header

Next Header

Hdr Ext Len

Routing Type

Segments Left

type-specific data

— Xopnotpomnoteltal otay 1) TNy Belel To TanETo Vo TEEACEL ATO EV

7] TEQLOGOTEQOLGS EVOLAUECOVS (CLYAEUQLUEVOLS) HOUBOLS OTNY

TIOQELX TOL TEOG TOV TEOOPLGUO

ITANEITIXTHMIO ITEAOITONNHXEOY

TMHMA EINIXTHMHY KAI TEXNOAOI'TAY THAEITIKOINQNIQN
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Fragmentation Header
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Next Header Next Header Fragment Offset O0M

Original Packet Identifier

Xpnotponoteital amod TV TNy Yl Vo oTethet Toauéta peyadbtepx ano 1o MTU
TOL LOVOTIALTIOL

Avtifeta pe 1o IPv4 7 didonaor (fragmentation) yivetat pOvo amo Ty TNy not
oYL ATTO TOLG OQOUOAOYNTES TOL BELOKOVTAL AV OTYN OLXOQOMUN - EIVXL EQYATLX
end-to-end. Ot Spoporoynteg dev onave TAUETA XATA TNV OLUOQOUY €AV ELVAL

ueyako —otedvovy ICMP “packet too big”
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Destination Header

Next Header

Hdr Ext Len

Emloyég (Options)

—  XQE7OULOTOLELTAL YL VX UETOUPEQEL TOONALOETINEG TTAN|QOPOPLES
(medto Options), mov yeetaletol Vo e€eTGTOLY LOVO ATO TOVG

nOpuBoug TpooELGOL
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ITANEITIXTHMIO ITEAOITONNHXEOY
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Aotdke oto IPv6

— IPsec npoatpetiun oto IPv4
— IPsec vrnoypswtny yroe 0Aouvg toug IPv6 nououg

—  XoQorTNQLOTIUA ACPAAELXG:
— Ilpootacio and nopanolnoy 6edopeveny
— Ilpootacio and vroulony dedopevwy

— BuxoMa dnpovpytag VPN cuvééoewy

ITANEITIXTHMIO ITEAOTTONNHXOY
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Authentication Header

Next Header Payload Length Reserved
Security Parameters Index (SPI)
Sequence Number Field

Authentication Data (petafAntod pKovg)

[MapExel:
—  EMUTTIOTEUTIKOTNTA XWPIC ouvdeaon (connectionless integrity)

— emPBePaiwon auBevTikOTNTAG TTPOEAEUONC dedopEvwy (data origin
authentication)

— TpooTacia atrd eravaAqyelg (anti-replay protection

ITANEITIXTHMIO ITEAOTTONNHXOY
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Encryption Header

Security Parameters Index (SPI)
Sequence Number
Payload Data (petafAntod prKovg)
..Payload Data (cont’d) Padding (0-255 bytes)
... Padding (continued) Pad Length Next Header

Authentication Data (petafAntod prKovug)

Mapéxer:

eEMTTIOTEUTIKOTNTA (confidentiality)

empBeBaiwon auBevTikOTNTAC TTPOoEAEUONC dedouévwy (data origin authentication)
QKEPAIOTNTA XWPIiC ouvdeon (connectionless integrity)

TTpoCTACIa aTTd ETTAVAARYEIS (anti-replay)

TTEPIOPICHEVN EUTTIOTEUTIKOTNTA pori¢ Kivnong (traffic flow confidentiality)

ITANEITIXTHMIO ITEAOTTONNHXOY
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AtevBovorodotnon IPv6 (REFC 2373)

2to IPv6 vrapyouvv tpetg Tomot dtevbvvoewvy:
—  Unicast: Avtinpoownevet eva interface.

— Anycast: Avuimpoownedet 6bvolo amo interfaces (mov avnrovy cuvnbwg oe
StopoEe oS ®oUBoug). 'Eva maxeto mov anootédietor oe o Stevbuvon
anycast Tapadidetal 0Ty Slegyaoia TOL TEOGSLOEILETo Ao TNV SteLOLVEN AVLTN
(TNv TANOLECTEQRY), COUPWVA UE TOV DTTOAOYIOUO ATOCTACYG TWV TOWTOUOAMWY
dpoporoynong). Eyxet to idto format pe tig unicast dtevbdvoerg.

—  Multicast: Avunpoowneber cbvoro ano interfaces (mov avuovy cuvnbwg oe
StorpoEeTinovg nopBoug). Eva mareto mov anootedetor oe Lo Stevbuvon
multicast Toupadidetar oe OAEG TIG dleQyaoleg TOL TEOGBLOEILOVTAL ATO TNV
StevBuvon av.
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Avamopaotaoy] otevbovoewy IPv6

“emBountn” poeyn: 1080:0:FF:0:8:800:200C:417A

2opmeopevn popwr: FE01:0:0:0:0:0:0:43
yivetar FFO1::43

IPv4-cupfatn: 0:0:0:0:0:0:13.1.68.3
n :13.1.68.3

EmBounm popyn ya dtevbovoeig IPv6 ot URL (REFC 2732):
http://[1080::8:800:200C:417A]:80/index.html
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Global Unicast AtevBovoeig (RFC 2374)

— Aggregatable Global Unicast Format - RFC2374

—  lepapyio dtevbBivoewy ooy awty twv ISPs

13 bits & bits 24 bits 16 bits &4 bits
o0 TLA ID Ras MLA 1D SLA ID Irterface ID
—OpoAoyia:

—FP - Format Prefix: Unicast (001), Multicast, Anycast
—TLA - Top Level Aggregator (Global ISP)

—NLA - Next Level Aggregator (ISP)

—SLA - Site Level Aggregator (“Customer”)
—Interface ID - Host

ITANEITIXTHMIO ITEAOTTONNHXOY
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AtevOdvoelc

Link-TLLocal »ou Site-I.ocal Unicast

— Link-local dtevbiovoetg yia auto-configuration st xota ™y e
OQOUOAOYNTWV

—  XQENOLOTOLOLVTAL GTO TOTUXO LTOBIUTVO

1111111010

0

interface ID

— Site-local dieuBuvoeic yia avecapTnoia amrd aAAayéc TLA / NLA*

— XPNOIYOTTOIOUVTAI OTO ECWTEPIKO UTTODIKTUO EVOC OPYAVIOUOU

1111111010

0

SLA*

interface ID

ITANEITIXTHMIO ITEAOTTONNHXOY
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Multicast Atevfidvoerg (REFC 2375)

2 bits

4 bits

4 bits

112 bits

1111 1111

Flags

SCcope

Group ID

To low-order flag Seiyver permanent / transient group. Ot tpetg alheg ttpeg flags eivor

OEOULEVUEVES
scope field:

1 - node local

2 - link-local

5 - site-local

8 - organization-local

B - community-local

E - ¢global

(Sdeopevovtal ot GAAEG TLLES)
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Broadcast dtevOdvoetc?

— Aev vrapyouvy oto IPv6

— Xpnotponotovvtat o1y Beon Toug etdineg multicast Stevbovoerg

— all-node multicast address

— all-router multicast address

— Kanow mpwtonoiia eyouvy dineg toug multicast dtevbovoerg

— OSPF
— RIP
— PIM
— DHCP

ITANEITIXTHMIO ITEAOTTONNHXOY
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Eidweg drevbvvoetg yia IPv4 compatibility

IPv4-compatible dtevfivoeig (::150.140.141.17): Xpnotponotovvtat and
nopBoug dtming otoifag yroe IPv6 emmovwvia navew ano IPv4 vrodourn. H IPv6
nivnor evbvlaxwvetar avtopata oe IPv4 naneta nat otelvetat and 1o 1Pv4

Avovpdrvetor 29

OINTLO

IPv4-mapped dtevbivoerg (::FFFF:150.140.141.17): Xpnotponoteitot povo

eowtepnd oe évay IPv6 xoufo yo va avanapaoctnoet evav IPv4-only xopfo

6to4 devbivoerg (Benwva pe 1o mpdbepa 2002::/16 now ytiletan Bdoet g [Pv4
Stevbuvong tov nopBouv — RFC 3056): Xpnotponoteltat yior TV entnotvewvio S0
dual-stack xopwv mavw and 1o IPv4 Internet
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Ewduwec IPv6 dtevBivoelc

—  Mn naboptopevrn debBuvor (0:0:0:0:0:0:0:0 7 :2): Yrodniwver v

amovaio otevbuvong. Xonotpomnotettat ouvnwg wg dtedBuvon

Avovpdrveto 30

TPOEAELONG ATO TTAKETO TTOL DEAOLY Vo BLATILGTWOOLY 7]
HLOVadLXOTN T oG otevbuvong

— Loopback 6tevfuvon (0:0:0:0:0:0:0:1 7 ::1): Xpnotponotettar yox to

loopback interface, wote évag #x0pBog vor UWTOQEEL Vor GTEAVEL TOUETA
OTOV EXVLTO TOU
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ICMPv6

— Koatapynon pn yonolhoTOLODUEV®WY UNYLUATWY

— Internet Group Management Protocol IGMP) eivat pepog tou

ICMPv6

Type

Code

Checksum

Message Body

31
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Apoporoynon oto IPv6

—  To IPvG6 metuyaivet voo andovotevoet aeuetd 7 dtaduacio g SQOUOAOYNONS

TETUYALVOVTAG T7) LEYLOTY] OLVATY] KELWOCY] OTOLG TIVAKES OQOUOAOYYOTG TWV

Sdpoporoyntwy (tepayio dtevbivoewy)

Opyovicepuoc A

Opyoavioupods B

Opyavicopog I

Opyavieouog A

<« lMedio SLA—»

Miwpog ISP A

Mwpoc ISP B

Mikpog ISP I

Mikpog ISP A

A

ISP A

ISP B

ISP I

Medio NLA

Meydrog ISP A

AladikTuo
Meydrog ISP B

ITANEITIXTHMIO ITEAOTTONNHXOY
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[TowtonolMa dpoporoynong IPv6

Enentaon towv umagyoviwy TwToroAwyY 6p0loA0yNoNs I1Pv4 y
YELOLOWO HEYUALTEQWY OLevblvaewy .

— RIPv6 (RFC 2080) — tapopolo pe RIPv2
— BGP4+ - Multi-Protocols Extensions (RFC 2283, 2545)

— Integrated IS-IS - Ot duvatotnta yia StevBovoerg NSAP peyaiov
ueyeboug emtrpenet drevbivoerg IPv6 (Draft-iett-isis-ipv6-01)

— OSPEv3 (REFC 2740) Nea vhomoinon y IPv6
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TMHMA EIIXTHMHYE KAI TEXNOAOI'TAY THAETTIKOINQNIQN



34

IPv6 Apoporodynon Multicast

PIM pe enextaoetg IPv6

MOSPF pe enextacelg IPv6
MBGP pe enextacerg IPv6

IPv6 Multicast pe meptocotepeg dtevbvvoelg e onpavtina
uxE0TeEQO TEORA M Yo emnaiudn dtevbBovoewy IP

ITANEITIXTHMIO ITEAOTTONNHXOY
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IPv6 tunnels

IPv4-compatible IPv6 dtevfidvoerg
IPv4-mapped IPv6 dtevbidvoerg
Configured Tunnels

Automatic Tunnels

Eid7 tunnels
— Router-to-router tunneling
— Host-to-router tunneling
— Host-to-host tunneling

— Router-to-host

6to4

6overd

ITANEITIXTHMIO ITEAOITONNHXEOY
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[Pv4/1Pv6 dual stack

E@appuoyn

TCP UubDP

P v 4 IP v 6

0x086dd

0x0800
fram e

Data Link €mimedo

ITANEITIXTHMIO ITEAOITONNHXEOY
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Interoperability petacp 1Pv4 kot IPv6
ex006emV 6€ dual stack unyavnuoto

IPv4 server

IPv6 server

IPv4 client

Emkowvaovoiv pe [Pv4

Enwowvavoiv pe IPv4, o
server BAénel v [Pv4-
mapped IPv6 dievbuvon

IPv6 client

Mmopovv va,
EMIKOV®OVI|GOLV EQV O
[Pv6 client
YPNOUOTOGEL i
[Pv4-mapped IPv6
dtevbuvon

Emikowvovoiv pe IPv6

ITANEITIXTHMIO ITEAOITONNHXEOY

TMHMA EINIXTHMHY KAI TEXNOAOI'TAY THAEITIKOINQNIQN
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