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Metapaon (porting) epapuoymv oto IPv6

K. 2TaN0Gg
Mnxavikog H/Y kai ITAnpo@opikng, MNMavemmotiuio MNarpwyv
Mnxavikog ‘Epeuvacg kail Avatrtugng, EMG/EAITY
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Iepreyonevo,

— Ava@opad oTI¢ aAAayEC TTou eTTigepel To IPVv6 otnv
avAaTITUCN OIKTUOKWY EQAPNOYWYV

oehida 2

— AAAayeg oTo socket AP

— AVATITUEN EQAPPOYWYV AVECAPTNTWY TOU TTPWTOKOAAOU
EMMITTEOOU OIKTUOU

— EVEpyelec yia TN HETABaoN TwWV EQappoywy oTo IPV6

— [lapadciypara — case study (OpenH323)
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IPv4 client

IPv6 client

MertaPaon (porting) epappoydv cto [IPvo

U Interoperability petaév IPv4 kot IPv6
£koooemv o€ dual stack unyovnuota

IPv4 server

Emkowvaovoiv pe [Pv4

Mmopovv va
EMIKOLV®OVI|GOLV €AV O
IPv6 client
YPNOUOTOMGEL pio
[Pv4-mapped IPv6
devvvon

IPv6 server

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

Emikowvovoov pe IPv6

oooooooooooooooooooooooooooooooooooooo
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BuolKES oL@ opES 6TIC O1EVOVVGELS

—  |Pv4:
— Mnkog 32 bits
— [paupévec oe dekadIkO ouoTnua
— ATtroteAouvTal atrd 4 apiOPoug uetagu 0 — 255
— Agv guvTtopeUovTal

— H teAeutaia IP tou utrodikTuou gival n broadcast
— Loopback 127.0.0.1

— IPVG:
— Mnkog 128 bits
— [papuévec o dekaegadikd ouoTnUA
— 2uvtopevovrai (1r.x. 3FFE:B00::1)
— Agv uttdpxouv broadcast dicuBuvoelg
— Loopback ::1

— Alakpivovtal avaioya e scope (link-local, site-local,.global)
MertaPaon (porting) epappoydv oto IPv6
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- I Booik1] 01001K0G10 OIKTVOKITG
EMKOLVOVIOG

— Server:

— socket

— bind

— listen

— accept

— read/write/recvfrom/sendto...

— Client

— socket
— connect
— read/write/recvfrom/sendto...

— ’|d1a d1adikagia kal yia Ta 2 |P TTpwTOKoAAQ
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Alhayég oto socket API — 1Pv4

typedef uint32 tin_addr t;

struct in_addr { 3
in_addr_ts_addr; /* IPv4 dwev0vven */ °
3
struct sockaddr _in {
sa_family tsin_ family; /* AF_INET */
in_port _tsin_port; /* Port. */
struct in_addr sin_addr; /* Internet o1ev0vven */

/* Pad ywa 10 péye0og tov “struct sockaddr'. */
unsigned char sin_zero[sizeof (struct sockaddr) -
sizeof (sa_family ¢t) -

sizeof (in_port t) -
sizeof (struct in_addr)];

}5
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Alhayéc oto socket API — IPv6

struct in6_addr {
union §
uint8 tu6_addr8[16];
uintl6 t u6 _addr16[8];
uint32 tu6 _addr32[4];

} in6_u;

#define s6_addr in6_u.u6_addr8

#define s6_addr16 in6 u.u6 _addrl6

#define s6_addr32 in6_u.u6_addr32
$3

struct sockaddr_in6 {
sa_family tsin6 family; /* AF INET6 */
in_port_t sin6_port; /* Transport layer port # */
uint32 _tsin6_flowinfo; /* IPv6 mAnpo@opisg pong */
struct in6_addr sin6_addr; /* IPv6 d1ev0vvon */
uint32_tsin6_scope_id; /* IPv6 scope-id */
Y50 s s
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/* ApkeTa peyain oo Yo vo arodnkKeveL 01010vo1moTe TOTO d1ev0vvonC
(ne v woropikn e€aipeon Tov AF_UNIX). Aeopevovrar 128 bytes */

#if ULONG_MAX > Oxffffffff

# define _ ss_aligntype uint64 t

#else

# define _ ss_aligntype uint32 t

#endif

#define _SS SIZE 128

#define SS PADSIZE (_SS _SIZE - (2 * sizeof (__ss_aligntype)))

struct sockaddr_storage

{
sa_family tss family; /* Owoyévern TpmToKOLLOV */
__ss_aligntype _ss_align; /* Empoiq tng emOovpuntic otoiyiong */
char ss padding| SS PADSIZE];

53
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oeAida 8

({=]
>
o
w
\2
>
o
<
o
>
x
w
s
o3
o
<
<
o
14
O
-
3
Q




= CDMPUTEH‘
s TECHNOLOGY
< INSTITUTE

CTI

ALMLOYES GTOV KOOLKOL

— Anuioupyia socket

socket (PF_INET6, SOCK STREAM, 0); /* TCP socket */
socket(PF INET6, SOCK DGRAM, O0); /* UDP socket */

oeAida 9

— [lépaoua socket otov kernel

struct sockaddr in6é addr;

socklen t addrlen = sizeof (addr);

/* yépiopa tn¢ dopARc addr yxppnoipomoidviag pia IPv6e dLeUdduvon
mIPpLV TNV KAQon tn¢ ouvdaptnong */

bind (sockfd, (struct sockaddr *) &addr, addrlen);

— [l¢paopa socket atro Tov kernel aTnv epappoyn

struct sockaddr in6é addr;

socklen t addrlen = sizeof (addr);

accept (sockfd, (struct sockaddr *)&addr, &addrlen);
/* n dopn addr mepiéxeL pia IPv6e dLevbuvon */
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2OVOPTNGELS LETUTPOTNS 01EVOVVoEMY

IPv4
/* Ané popen KeiLpévou oe duad Lk avanap&otaon tng¢ IPv4 di.evbuvong */ g
int inet aton (const char *cp, struct in_addr *inp); &

in addr t 1net_addr( const char *cp);

/* Ané dvuad LK popen oe Hop¢R Kelpévou tn¢ IPv4d dLevOuvong */
char *inet ntoa(struct in_addr in);

IPv6

/* Andé popen Keilpévou oe duad Lkl avanapdotaon tn¢ IPv4/IPv6e dLevbuvong */
int inet pton(int family, const char *src, void *dst);

/* Ané dvuad LK popen oe pop¢h Kelpévou tn¢ IPv4/IPv6e diLevbuvong */
const char *inet ntop(int family, const void *src, char *dst, size_ t cnt);
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ET! Xpnon vanpeciog DNS

struct addrinfo {
int ai flags; /* AI_PASSIVE, Al CANONNAME */
int ai family; /* AF_UNSPEC, AF_INET, AF INET6 */
int ai_socktype; /* SOCK_STREAM, SOCK DGRAM ... */
int ai_protocol; /* IPPROTO _IP, IPPROTO IPV6 */
size t ai_addrlen; /* pnkog Tov ai_addr */
struct sockaddr ai_addr; /* dopn socket yia tn o1e00vvon */
char ai canonname; /* cannonical name */
struct addrinfo ai_next; /* n emdépevn addrinfo dopn */

}5

osAida 11

int getaddrinfo(const char *node, const char *service,
const struct addrinfo *hints,
struct addrinfo **res);
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void freeaddrinfo(struct addrinfo *res);
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IIpog Ta wic® cvuParotnta pe IPv4

— AUO0 €KOOOEIC TOU TTNYaioU KWOIKA, OUO EKTEAEDIUA
(oupBatd povo ue IPv4 ekteAéoipo kal cupBaTto povo Je
IPVG eKTEAEOIUO)

oeAida 12

— Mia €kdoon Tou TTNyaiou KWOIKA, OUO KTEAETIUA

(ouuPatd povo ue IPv4 ekteAéoiuo Kal oupBaTto Hovo JE
IPVG eKTEAEOIUO)

— Mia €kdoon Tou TTNyaiou KWOIKA, EVA EKTEAEDIUO
(avecapTnNTO ATIO TNV €KOOON TOU TTPWTOKOAAOU OIKTUOU)
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Me0Ooooroyia

MeAETN — €COIKEIWON ME KWOAIKA
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AIGTPECN TOU KWOAIKA UE AUTOUATOTIOINMEVO EPYOAAEIO
EKTEAEON TTPOPAVWYV TPOTTOTTOINCEWYV
EKTEAEON UN TETPIMPEVWV TPOTTOTTOINOEWV

‘EAeyxoc — debugging kwdika Kol QOKIUEC

o0k wbh-=

OAoOKANpwonN METATPOTTNG
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INUOVTIKOTEPES LETUTPOTTES

— AAAayn dopwyv dedouEvwy sockaddr in
— AMNAayn otaBepwyv 6TTwe INADDR_ANY

— AAAayn ouvapTnocwy, T1.X. inet_ntoa

oehida 14

— EtaAsiyn hard-coded dieuBuvoewv

— AvtikataoTtaon N diaypaen IPv4-specific emAoywy, T1.X.
TOS

— RFC 2732 (dicuBuvoeic ota URL pe aykuAec [])
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AVTONOTOTOUNUEVO EPYUALELN

— A10B<oiua yia TTOANEC TTAATPOPUEG:
— Checkv4 for Windows (Microsoft)

— Socket Scrubber for Solaris (Sun)
— IPv6 Porting Assistant for Tru64 Unix (Compaq)

— KatdAAnAa yia kwdika ypaupevo oTic YAwooeg C\C++,
EVW YIa AAANEC YAWOOEC UTTAPXEI AKOMA Hia EAA&IPN
OXETIKWYV EPYAAEIWV

oehida 15

— Xpnolua yia project ye peyaAn Baon source code

— 2TIC TTEPIOCOTEPEC PN TETPINUEVEC TTEPITITWAEIC TTAVTWCE N
XPNon JOVO Tou gpyaAgiou Oev gival ApKETN Kal O
TTPOYPOAUMATIOTAG TIPETTEI VA ETTEUPBE!
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Case Study — OpenH323

— Open-source project ye okotro TNV TTapoxn Miag BIBAIOORKNG yia TNV
uAotroinon H.323 epapuoywyv

oeAida 16

—  OpenH323 library: Tapéxel Tn duvaTtdTnTa Yyia TTOAU ypryyopn
AVATITUEN EQAPUOYWY TTOU XpNoliuoTroiouV 1o H.323 TTpwTOKOAAO,
KaBwc¢ avalauBavel va UAOTTOINOEI TIC XOUNAOU €TTITTEQOU
AETTTOMEPEIEC KAI APNVEI VIO TOUG TTPOYPAMMATIOTEC TWV EQAPHOYWV
TN AOYIKN uYnAouU eTTITTEQOU.

— PWLib: open-source BiBAI0OAKN, aoXOAEgiTAI JE TV TTAPOXA TWV
BacikwyV AEITOUPYIKOTATWY TTOU UTTOOTNPICEl £va AEITOUPYIKO
ouoTtnua (sockets, threads, 1/0O, GUI k.A.11.). YTTO0TNpICE!
TTEPICOOTEPA TOU EVOC AsiToupyika cuoThuarta (Windows kai Unix).
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Aoun OpenH323

- ZUVO)\'K(’] 'ITi-IpI"ITOU 400 (videoconferencing client, MCU, gatekeeper,
’ answering machine,...)
KAGoeic kai ~1/2M S

YPOMMEC KWAIKA O€
OpenH323 library

C++
(H323Endpoint, H323Transport,

— To portlng éYIVE oTa H323Listener, H323Connection,
’ , H323Ch§nnel, .2)
TTAQioIa TOU €pyou
ONET

oehida 17

v

PWLib library
(PSocket, PChannel, PProcess, PThread,
PSound, ...)

MS Windows
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Unix facilities

facilities
(SOthitrse’aIg;GUl’ """" (sockets, 1/0, GUI, Pe-

Metafoon (porting) epoppoydv oto IPv6 threads)
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Kvpuwotepa Hpopquota

— 'Epueocec avagopéc ot IPv4 dieuBuvaoelg (11.x. loops)

oeAida 18

— Mn mAQpn¢ cupBarotnta Linux-Windows IPv6
UAOTTOINOEWYV

— Mn mAnpnc¢ uttoothpicn RFCs ammdé Windows
experimental stack

— M¢éEyeBocg KwoIka
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IIeTtommOINGN OAOKANP®OTS
— High-level testing

— Low-level testing

— Comparative (ZuykpITIKO ) back-to-back) testing

MertaPaon (porting) epappoydv cto [IPvo
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— H eutreipia pag €d¢€i1ce 011 n diadikacia PeTatpoTic oto IPV6 Ba eival
KaBopPIOTIKA yIa TNV TTEPAITEPW ATTOOOXN TOU VEOU TTPWTOKOAAOU. Evw yia
TTOAEC €QappoyEC auTd Ba gival KATI ATTAO, VIO EQAPUOYES OTTWG TO
OpenH323 (peydAn Bdon trnyaiou Kwdika pe TTOAAEC low-level Asitoupyieq)
Ba xpelaoTei au¢nuévn TTpooTTabEla.

oeAida 20

—  H mepaitépw avatrtuén Kar wpigavon autopatwy gpyaieiwyv 1TTou Bonbouv
OTNV €PYOAOCia auTh €ival atTapaiTnTn, Kal meavoTaTa 8a TTPETTEI va EOTIQOTEI:

— OTNV UTTOOTAPIEN TTEPICCOTEPWY YAWOOWV TTEPa aTTo TIg C\C++

— OTNV BeATiLON TOU TPOTTOU AEITOUPYIAC TOUC WOTE VA ITTOPOUV va BonBrioouv
TOV TTPOYPOUMATIOTA KOl O€ TTI0 AETTTA B€uaTta TTou avaKUTITOUV KaTa TN dIApKEIa
TNG METATPOTTNG TOU KWAIKA YIAG EQAPHOYNG.
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Bifoypoagia

CT1l Anunooieveelg (http://ru6.cti.gr/bouras)

— "The deployment of IPv6 in an IPv4 world and Transition Mechanisms®, C.
Bouras, P. Ganos, A. Karaliotas, Internet Research: Electronic Networking,
Applications and Policy, Emerald, Volume 13, Number 2, 2003, pp. 86 — 93

oeAida 21

— "Issues for the Performance Monitoring of an Open Source H.323
Implementation Ported to IPv6 — Enabled Networks with QoS
Characteristics®, C. Bouras, A. Gkamas, A. Karaliotas, D. Primpas, K.
Stamos, The 2003 International Conference in Internet Computing, Las
Vegas, Nevada, USA, June 23 - 26 2003, pp. 765 — 771

—  "From IPv4 to IPv6: The Case of OpenH323 Library" , C. Bouras, A.
Gkamas, K. Stamos, SAINT-2003, The 2003 International Symposium on
Applications and the Internet, Workshop in IPv6 and Applications, Orlando,
Florida, USA, January 27-31 2003, pp. 196-199

— "Transition Strategies from IPv4 to IPv6: The case of GRNET" , C. Bouras,
P. Ganos, A. Karaliotas, 3rd International Network Conference-INC 2002,
Plymouth, UK, July 16-18 2002, pp. 89-96
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Bifoypoagia

Tl g pyoaoieg — Iapovoraoerg

— Amo 10 IPV4 oT10 IPV6, Xprjoto¢ MtToupag, KwoTag ZTauog,
http://ru6.cti.gr/ru6/ipve/IPv6_Transition.doc

oehida 22

—  Meratpot (porting) Tou OpenH323 oT1o IPv6, Xprijoto¢ Mtroupag, KwoTag
2TAMOG, http://ru6.cti.gr/ru6/ipv6/OpenH323 porting.doc

—  MeA£ETn Kal TTPOTACEIS BEATIOTTOINONG ATTOO0O0NG TWV UNXAVIOMWY TTOU
TTpoTteivel To IPV6 yia TV eCAAEIWPN TwV TTEPIOPICUWY Tou IPv4, 21ax0¢
[avvng, AimAwpaTikn Epyacia Metatrtuxiakou AirAwpartog Eidikeuong,
2000, http://ru6.cti.gr/bouras/lessons/ergasies.html

— |IPv6 kai E@apuoyég MNpayuatikou Xpovou, 21auog KwvoTavTivog,
ArrAwpartiki Epyacia Metatrtuxiakou AiTAwpaTog Eidikeuong, 2003,
http://ru6.cti.gr/bouras/lessons/ergasies.html

— Eiocaywyn otnv IPv6 texvoAoyia, Xpnoto¢ MTroupag,
http://ru6.cti.gr/ru6/ipve/Introduction_IPv6.ppt
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— MertaBaon (porting) epapuoywyv oto IPv6, KwoTag 21auog,
http://ru6.cti.gr/ru6/ipve/IPv6_Porting.ppt
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— EpwTtnoelg;
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