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« SIP(Session Initiation Protocol)&ld. 22U LD US4 7 Ml
Tyl a vEMHIT5-0DIETFZED@EETOrIL
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G.711

. SDP
RTCP SIP
RTP
UDP TCP
IP
G.711: ITU-T standard for audio companding. RTP: Realtime Transport Protocol
SDP: Session Descripton Protocol TCP: Transmisson Control Protocol
RTCP: RTP Control Protocol UDP: User Datagram Protocol
SIP: Session Initiation Protocol IP: Internet Protocol
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SIP Server

Register

Register
P = Register
100 Trying 100 Trying g
200 OK E b 4 200 OK . .
IPEFEHLE ' IPESELE

INVITE / SDP
INVITE / SDP

. 100 Tryina
100 Trying 180 Ringinn Basic
o nding SIP Call
180 Ringing
200 OK / Sbp
200 OK / SDP
ACK
RIP stream >
& RIP stream Media
< RTCP stream > (UDP)
BYE XEFIZIE. LR RS, SIP 7REXS,
BYE AT 4 TH—NFITHEFBEIN LA, C
CTIFEIZSIPY—/RELTH S,
200 OK / SDP Ff-. SIP Server TIX RTP Z#imnd 53
DEHBHMN. T TIE, RTP Z#&im L AL
200 OK / SDP LDEFITT B
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« Asterisk @ IPv6 Xt IZDULNT

— N—232 1.8 RKYRIG (F#FhRIE. 11.0.1(2012/11/193R7E))

— IPv6 xt It &R

« FEHIE (SIP/IAX)

SIP (. UDP/TCP/TLS [ZXf 5t
- EIEHEEE(RTEH Web 12427 —X, AMI:Asterisk Management Interface)
o ATAT7L,ZURKR—K(RTP/SRTP)
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FASA IP TEEH# (L REGISTER E{EFICIEEL-7A )L
J73IC m\ (54175 INVITE D).,

 Asterisk (. F A REGISTER E#{EBIZIEELI=FOra/L
J73YIZKY. INVITE ZE51X9 5,

Aster1sk(5060/udp %::/0 Thind)
FANPEEEHE (IPv4)
<_LP

& {BIPEE EEH (IPv6)

]
ged

'F'\:XEE sip:6001@192.168.1.212:5060;... INVITE sip:6001@[2001:db8:cafe:babe::2] SIP/2.0
. From: <sip:6000@[2001:db8:cafe::babe::11>;tag=623328519
<sip:6000@192.168.1.214>;tag=as3350c74c To: <sip:6%01@[g%[01 -db8:cafe:babe::2]> e

To: <sip:6001@192.168.1.212:51784> :
R _ Contact: <sip:6000@[2001:db8:cafe:babe::1]>
Contact: <sip:6000@192.168.1.214:5060> Call-ID: 134945149

Call-ID: 4c9d4cb63@192.168.1.214:5060 CSeq: 20 INVITE

CSeq: 102 INleE. : Content-Type: application/sdp
Content-Type: application/sdp Content-Length: 384

Content-Length: 442

v=0

v=0 _ . . .
<IN |P4. 192.168.1.214 .c—IN IP6 2001:db8:cafe:babe::1
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o FERMFITERSNS IP PRLXIE IPv4/IPv6 DA AR
Al gE (R TE 771 /LI sip.conf)
* |Pv4 example: bindaddr=0.0.0.0:5060
bindaddr=0.0.0.0
* |Pv6 example: bindaddr=[::]:5060
bindaddr=::
* bindaddr=0.0.0.0 &L7=5 5. IPv4 O HZ{S A e
« bindaddr=<4%7E® IPv4/IPv6 7L A>,IEELI-EZE I, £
D7ArIILTFIDHZIETTEE
o TaATILARAYIIZT HF AL, bindaddr=:: &3 5H%, ZF(X
OS IKFTH S

— Linux MIBE. TaT7ILRIVITERT H1=6HIZ(F
/proc/sys/net/ipv6/bindvbonly=0 THd_LEERT DL,

©) NTTYIHOI?

Copyright 2013 NTT Software Corporation. All rights reserved.



O 2J74)L

e AT J7AILTIL,.IPV6 PRLAMNHE hENh B,
— PRLRAXZFEHDERIL getnameinfo() [CEYBLNDETRKLAXEFES
NSNS,
— RFC5952 (A Recommendation for IPv6 Address Text
Representation) [CHED M EIMITZEITIRIETD getnameinfo() NDEZE
[ZIKFT 5o

[Nov 16 22:50:02] VERBOSE[6103] chan sip.c: Peer audio
RTP 1s at port [2001:db8:cafe:babe::2]:7078
[Nov 16 22:50:02] VERBOSE[6103] chan sip.c: Peer video
RTP 1s at port [2001:db8:cafe:babe::2]:9078
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TELURIEHDREF(1)

IPv6 Xt [ Bl Tl struct sockaddr in BMER I TULN =AY, IPv6
Xt 12 (X struct sockaddr storage DMEFHEIN S

[Pv6 XF it Hi] [Pv6 Xt it 2
(asterisk 1.4.40) (asterisk 11.6)
//;;annel/chan sip.c &V ‘\\\ include/asterisk/netsock2.h KXY
struct sip pvt { struct ast sockaddr ({
: - struct sockaddr storage ss;
struct sockaddr in sa; socklen t len;

}i /};

struct sip peer {

: channel/sip/include/sip.h KXV
struct sockaddr in addr; struct sip_pvt {

}; :

struct ast_sockaddr sa;
s

struct sip peer {

—EBDOS (MacOS ) TIXEE

KD ESHABELRT-6O . BBl tuct ast_sockaddr addr; /
ZBRELTEMNMSN TS i
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TRLULRIEEHRD FRFF(2)
TRLADXFIEIRMNTANFERIINDERHZ

INET_ADDRSTRLEN (16) Hhvi
BELTWS

[Pv6 XTIt BiI
(asterisk 1.4.40)

//;hannel/chan_sip.c KU
static void realtime update peer (..)

{

char ipaddr [INET ADDRSTRLEN]

s

~

INET6 ADDRSTRLEN (46) ~NZE

[Pv6 Xt ity 12
(asterisk 11.6)

//;hannel/sip/include/sip.h KU \\\
static void realtime update peer (..

{

char ipaddr [INET6 ADDRSTRLEN]

N /
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[main/netsock2.c]

 int ast_sockaddr_split_hostport(char *str, char **host, char
**port, int flags)
— IP 7RLRER—FERBET S
— ex) [2001:db8:cafe:babe::1]:5060 => 2001:db8:cafe:babe::1 & 5060

I2HEET D
if (*s == '[') {
_—\___ *host = ++s;
for (; *s && *s != "]1"; ++s) |
IPv67 kL X }
[j:a,[‘4&,’]5’-c:7pl/x lf (*S S 11 1) {
XFFIHLENT host_end = s;
L\27=8. EDXF } TS
SIFzv0%iToT LE (%5 == tiv)
L\é(rf03261) *port = g + 1;
}
} else {

IPv4d XFHZEHEEL-NIE (HER)
}
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IPv6 xf i il FAEE 2R (2)
[main/netsock2.c)

 int ast_sockaddr resolve(struct ast _sockaddr **addrs,
const char *str, int flags, int family)
— PRLREERZEITS, 518 family I2T7ORaLT7I)—HAD
— AREBTHEEIEN S getaddrinfo() DFEERAY. 5%k addrs [CRFEND
— ZRIfERDOH THEASINI., getaddrinfo() DIER(XFvoShiiy,

memset (&hints, 0, sizeof (hints)); 1 _ x
hints.ai family = family; getaddrinfo() D& & 5
hints.ai socktype = SOCK DGRAM; T RS
if ((e = getaddrinfo (host, port, &hints, &res))) ¢
(TS, HHR) getaddrinfo() DR &
ies cnt = 0; ﬁf%@%‘&%%’ibs
— - % - —
for (ai = res; ai; al = ai->al next) { res cnt++; } Eﬂgﬂ??glgﬁL_:H:
i = 0; LTWLS,
for (ali = res; ai; al = al->al next) {
(*faddrs) [1].1len = ai->ai addrlen;
memcpy (& (*addrs) [1] .ss, al->al addr, ai->ail addrlen);
++1i;
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[channel/chan_sip.c]
 static int ast_sockaddr_resolve first af(struct ast_sockaddr

*addr, const char® name, int flag, int family)
— {BELETARILI 7Y TRAME DFREITL, £BEED1DFHER

H9I %
— ARIFEIR—2 D ast_sockaddr_resolve() #FEU, FD—DF+%IR
IRELLGHOTLVD,

 static int ast_sockaddr_resolve first(struct ast_sockaddr

*addr, const char® name, int flag)

— BREIT7AITHRESN =T 7AILLOTAOLIIL T72) THRAME D fE
REITLDN, EEBED1DEITRANIT S

— EE2D ast _sockaddr resolve first_af() DsxZE D 5|5k family . %7€
T7AITERBEIN TS —/I\DZETFLRIZH L TERESND,
L[] o TULVRIE. PF_UNSPEC At a3, ZDE AL DNS
RENFEER & getaddrinfo() AY struct addrinfo # & (K IZFERZ R I RE
[CIRFI B,
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IPv6 xit i LA (4)
[main/netsock2.c)

« int ast_sockaddr _is_ipv4 mapped(const struct
ast_sockaddr *addr)

— BlIEDYVT YT RL R EEAND IPv4 mapped address MESIMEFT
09 %o

int ast sockaddr is ipv4 mapped(const struct ast sockaddr *addr)

{

const struct sockaddr in6 *sin6 =
(struct sockaddr in6 *)&addr->ss;
return addr->len && IN6 IS ADDR V4MAPPED (&sin6->sin6 addr) ;

) /\
<netinet/in.h> TEZEINTWL\S. 7
FLADEFEZHIET S50
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[main/netsock2.c)

BE£L(5)

 int ast_sockaddr _ipv4 mapped(const struct ast_sockaddr
*addr, struct ast_sockaddr *ast_mapped)

— |IPv4 mapped address (E{&I[Z struct sockaddr_in6) A& - V4
Y TPRLRAE&ERZE . IPv4 TRLAD IS =R (ER(F struct
sockaddr_in) [ZZE#: 35

1f (!ast sockaddr is ipv4 mapped(addr)) {
return O;

}

struct sockaddr in6 *sin6 = (const struct sockaddr 1in6*)&addr->ss;
struct sockaddr in siné4;

memset (&sind, 0, sizeof(sind));

sind4.sin family = AF INET;

sin4.sin port = sin6->sin6 port;

sind4.sin addr.s addr = ((uint32 t *)&sin6->sin6 addr) [3];

ast sockaddr from sin(ast mapped, &sind);

/\

ast_sockaddr_from_sin() N T. ast_mapped IZ struct sockaddr _in

BEANIE—IND,

) MBEEND

s reserved.
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SIP IPv6 &

— SIP FORUM IPv6 task group
http://www.sipforum.org/content/view/398/286/

Asterisk B85&

— Asterisk wiki
http://wiki.asterisk.org

IPv6 & X - S E b ERES IPv4/IPV6EFEWG

— http://www.v6pc.jp/jp/entry/wg/2012/12/ipv610.phtml

IPv6 BE&E

— Integ]et Week 2011&Y FHIMSFESNIPVORSTILS a—T
A

— http://www.nic.ad.jp/ja/materials/iw/2011/proceedings/t2/t
2-02.pdf
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