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Introduction

BfiZs 1P 45 A R W & B A1 VOIP! ( Voice Over Internet Protocol )
HORMEE 8088 ) 28 380 15 & 2 JF 1 b AL B8 (93 2l 55 76 H i
VOIP £ R H 72 K FH 1 & 215 W1 15 31X ( Session Initiation Protocol ,
SIP) 21 Z R T — A% 4% R AR el AR i — AN TR SR Jy 1]
CL Ak H AT SERIREFH A4 5 . Peer-to-Peer (P2P) 1 [ 45 2 —F A
BT R A B b Y S A0 A R G AN G , B AR
WA B P8 4E 4 IR 55 s 55 AH SC 1) 8, 3 HAT (et 4 2 4
RE 19 RN Jre e v S5

&4z SIP 28R Internet ()% FHIL/ IR 55 a4 LAE D =X, 8615
FH P ARIRAN R 25 IR 55 5 13 28 S A4 STP S — B RS i B, 72
ANFIHE TP 2% b4 235 A ST BB L. &40 SIP (W 2%t Al
B I A — S [E i T R (SIP IR 55 4% ) 1 P2P R&E (B E AT
DNS AR A & M A (B SR 14l P2P HEZE AT LR = 34 SIP j) 45 (1% 7]
SEPE AL, BB B AR IE Y A R IS, G SIP BRifE S
P2P L8 BRM IR, SE 00 R AR E A4S B AL S, S — DB A
[ VOIP 2% 25l SR, %) T~ VOIP AR & Jre HAT LSt i .

KT P2P FOARFN SIP BRSCA Rk & BIWFFE B W4 Jy T : P2P-o-
ver-SIP I SIP-over-P2P. Fij # f& il 1t 9 e {5 4, {fi I SIP {54k 1y
P2P 2% JF HAIH A B SIP 54K 4k P2P 5 s Z (Al 7 B A% 1.
Bian i A SIP {3 AR RN P2P 2%, fi FHH A7 >R[] 1 4 P2P
P2 AT  (H e g SIP PR B 1) 51 B FNIE IR A F T R 40
(4% S LA P2P 2k 2 SIP T B A& 4. 1252 SIP T4 B2
HREAE TCP 53 UDP %ffi ) BL, 1] DNS JR 55 K A7 7 L. 1 i 445
WL Z N EET DHT 1) P2P 2% AT DABR HEAR A 1) 55 U 2 o0 F A A%
RS, L — s 5 i TG WF T BE T SIP-over-P2P FYBEHY. P P Fif
75 XS LA F , P2P-over-SIP 5 2% SIP Ph U 2 9P e, i HAE T
SIP [) P2P REGEFI YR P2P REGEZIAARMERH B AEZ , SEIX R R GE
A RN ; STP-over-P2P HF B4 SIP JH S B AE T A P2P REEHITH
AL i HL T LARIE AT SIP ARG A 4TI, A G ] SIP-
over-P2P SRSZH TP HIGE R 48, JFH PRl P2P-SIP R 4¢.

IXTAP S E X B — AN F K45 -6, Al N iyt P2P 4542
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BEELA Y RS 35T JXTA 523 SIP 5@ {5, 1] 441
DB R, A IR 55 s A T /D I A g R
I, b Skype B 5 5 HoAth 58 #2545 5k & PSTN H.
. H A RIUNE 1 s,

HISTA-LOCATION

SIP-UA
Proxy
i SIP-UA I
nain B
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Fig.1  Network model
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H T RERB ARG S RFAL G SIP I £ v (1 9 28 1%
7, 18 IXTA [ 25 v 2 {1k —Fh B 3= STP {37 8 Ik 55 19
JXTA-LOCATION. 7£ JXTA W% izfrd e, Fm|m b
Foat SIP SR Z (B 1Y 38 5, S5 PR b & JXTA-LOCA-
TION 7E38 15 (& 1, %73k 2.3) . 76 JXTA W25, 3 it
JXTA-LOCATION (1 SIP fQBE A 55 2% BE 9 < B H A5
SIP-UA (SIP-User Agent) , AN B 01 £ 1) SIP W 2% 3%
PR RENS BRI RN S, X FE S AT LAV 25 14 5T
IR L1, ik 1.4).

1 JXTA WEFRE SR INEE

Concepts and function of JXTA

TE IXTA 2% rh, 24 7 A SLE.

1) Peer(Xf4¢AL). Peer J2— N EAURYIETE &L, 5
S A0 285 I 55 TK AR B AR JXTA S H 52,
Peer 1] LU FH 28 42 {1 1) LA il 55, 191 40 Rendezvous
(4E5 Rk 55 ) \Router (% H1 /IR 55 ) | Gateway ( % 5 ik
55 ) A, XSO REA 2 55 SOn] DA HEH R0 15 IR 55

2) PeerGroup ( XF45E4H ) . XF4E4H J&—FP4H2H Peer
I H R AT N B R E A 55 19 07 2 % S5 41T L g
B OMAFLR 76— 20 HLA A] DA H— N 4R 5
AISC AR T — LB, X S5 4 i B0 A b O R EA T
— LB, BN T AR B2 4 B AL AR

3) Endpoint (¥ 5, ). 7£ JXTA B FH A, St 5 2 e
FEA BT, — D0 s S B TR A DML
[ Peer HyHiLtL, —> Peer R LIAT 24 i, iIXAE AT LA
AR R EOR S HA Peer 3 {5. Hii i AA—E 24
B AL, AT DL SRV B b R A AR A, — AT B ]
TR TP HuhE A b — i 1. i A ax Se
ATLATIF AN IF B HAR Peer {5, IXTA 1 1)
el FOORCE T2, FRZ N Pipe (B3 . i@ il

FAZAN IR, Peer AT LASRHE T ARG I 1.

4) Pipe(iH). EiH At Peer Z[A] Y HELMIE , &
IXTA A SRR, B4Rt T — MR iy
2, {0115 Peer 75 R 2 2511 100 T B AT LUEAF , A
FHZE B Kl oA g B, RPN 38 75 4h—A
Peer A & LA SCE Ir (il FH  DMEF(5 S, 8 5 T84S
SR LA Z 3. AR — R R 17 R T
— LRI, CANTE AN IR FE I o] BE2SAT 21> Peer
Z 532 W] DIFHE AL, FeB R Peer.

5) Advertisement (] 45). — T AR L E— 1
XML SCRY, & R4k IXTA (135 B (Peer %5521 5§,
TGS A A RN A bR TN A DA, T
R A4 IXTA 2% F AT LLARAG AT 5 5. Peer
il —Fh 4R & 5 (Rendezvous ) FYR#GK Peer &
UL b At 5 1) . 4R G A Peer W] LI
I H YR,

6) Message (Ji,8,). 76 JXTA 45 Wi Fh 5 Aok
AEFRTE R — Rl XML % =X, Bda AR XML
PR BT G 5 O Ab— P (i A =X
JUAE i BN T A Y JXTA T B AR ] XML 452X, 7]
e TR T R AL %, i XML A% 2 T 2
S BEGICREAR, T H T R R AR Z (A
R, i LAAT DURE RS0 0 97 JEL PN 2 fe ] — 3 il 1)
A, X T A T S AT5 AR SR ] XML A% =X

7) Rendezvous Peer( 545 15). —MES H G 2
—> Peer, ] H&— M REBSALHE H HA Peer 73K 11
Peer. 45 it il DLRFIESR ZFE45 HAD Peer, 24 RJIRLE
Peer W AUREE A L. IR G R — FZ H
JEN T I EEA MM ES Z SME R 4. B aGE w3
AHEZ BT, I HAT AR A B A H Peer (1)

FR G AT DM A R A5, T DL Rk
PR SR B HA R A5 R (U B R0 5 H A Peer 11
]SS EMARE) TR R A AR

J3H0,IXTA |y 6 SRS R, X 2L h SR &
R 1Y oA 2 X A Y ) 4 S Y. 1
XL, Peer A DL EAHGAER A A IRA L BT
BRI AL, T AN 06 %O B ATTHE I 25 o JiT ek 1) 7
B (TEM A% E B K ST ) |, JF AT %
LR R FEHLIG. IXTA ARZ OB

1) XFEEHL & BB ( Peer Discovery Protocol,
PDP). FZHIR LA A S 1) 15 8, JF H A H At
Peer RLRTG )15

2) WFEEHLE B Wi ( Peer Information Protocol ,
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PIP). R34 HoAl Peer RPIRZSAE L, £ 45 S BT )
] RS

3) XF %5 ML AT 195 1L ( Peer Resolver Protocol,
PRP). 72F Peer 1% B — AT K, I Al DL il
AR A IR, 38 7T LK 3 5K 43 4 B N 18— A~ B
HZA LI AL PR

4) S5 4 H WML (Peer Endpoint Protocol , PEP).
I Z PP Peer LRI BB IE sUAAT — 26 1
FRAE.

5) 4 S 11 ( Rendezvous Protocol, RVP). iE
1R Peer 0] LUXS— IR 5517 B 80 # T 1.

2 FRENFRTE

Call process

SIP B i 2R 48 B P L 5d i Invite #007  A
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WEZEZ I8
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Fig.2 Call process
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Design and implementation

Kl 3 &—FETF IXTA f4) P2P-SIP 2y 5 A 2
G RGLA , B 3 ARG, 735l F
FIBiHe (User Interface, UL) (JXTA $2 AHEH I RTC
(Real-Time Communication ) #& B, UT A& B [ 42
P74 U 8 P R E ] RTC Bk B2 A
JXTA P2, RTC St 1 1T & 421 SIP {54 A
AT PUASTE 15 A0 H2 11 PR K. IXTA B2 ABLHL Rt
A IR A A AT E A S 4 1T R B JXTALD
JXTA & FAERARAE T IXTA W1iRAk Gl & AR BEUE
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Fig.3  System structure

AZRGRMT IXTA g PDP P, & T & A
AR BT AR AT P ) 190 28 T 5. A A IR 4% 9 DR b ol
FARFR, GEIR AT LA SRR 0 SR A IE BB
HAUALAT BT, IXTA H DiscoveryService % 1152 BH
TOIXTA e B 55 it e e 66 1 3% 45 1 B9 ge-
tRemoteAdvertisements () JyEE A IXTA P 2% Hr ok
ZAr R S AT

while(true) {
System. out. println(" Sending a Discovery
Message" ) ;
Startnet. discovery. getRemoteAdvertisements (
null, DiscoveryService. ADV,
"Name" ,Uri,1,this) ;
break ;

| // break BkF|ix HL

FLAr 24 Startnet. java 35 S 3 3 JXTA MK,
HE A S BRI F

manager = new NetworkManager(
NetworkManager. ConfigMode. ADHOC,
" DiscoveryServer" ,
new File(new File(". cache" ),

" DiscoveryServer" ). toURI( ) ) ;
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manager. startNetwork () ;
PeerGroup netPeerGroup = manager. getNetPeerGroup( ) ;

discovery = netPeerGroup. getDiscoveryService( ) ;

282 Server. java, 7F H: main pRECH E  Start-
net. java H ] startn () BRI KRS 3 IXTA W45, /01
wre

Startnet. startn( ) ;

MG —4~2& Publish. java, 8 ] T remotePub-
Tish () 757 1) ¢ 30 MR 55 %k 45 2 A 0 608 JH Al 0 45 4 4
BERT AR BE . AU

Startnet. discovery. publish( pipeAdy , lifetime , expiration) ;

Startnet. discovery. remotePublish ( pipeAdv , expiration ) ;

RTC ( Real-Time Communication Client APT) J27ik
BN A B 1 B0 R 38 {7 19— APL RTC {i
THRER NI TR A , a0 SIP RTP 25, Bi@ PE4F.
IEAh, RTC £ T NAT S5 M 28 )= Has h g, A F) T
P RV e 3 5 2 7 i D A R G PR T L B R
P2P-SIP Ji i}, RTC iy REACH 1AL Sy COM, ] T3
{EBXF %4045 Client ,Session £l Participant %f 4. Cli-
ent X RSB IRTCClient #2117, B IR FRVF I 20628
R YU e BRI B A AR SR A, ik T
A7 ) A XF 4. Session %f 423 3+ IRTCCLient :
CreatSession 7 {8 2, H T4 B &06, X g 509
IRTCSession #11, 1% 4% 1 F T J3 3l W & 5L (k2
WSS 5 LA R AT Hop 25 54 JL s Session Xf 52
1, % 3 PC-to-PC, PC-to-Phone , Phone-to-Phone 2 filf
TE4x G 25 A, Participant X 42 3@ i3 IRTCSession ; ; Ad-
dParticipant Jy B, B hA S 2ES H5EA R
75125, W K 2 5 ROAR IR A A1 S AR, i ik
Fer, SIP N ] Ay Sy 230 B s il F 4k
SV, DA R S TR A R S B s T 4 B

4 &5 K6 Jp 552 32 FH P 6 il A 3=
JF L3 SR ST DA Sl ] sz R U B SR ST

Caricel I
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K4 e
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Fig. 4

4 Iheedlik
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iz A7 AR 1 BR B A A R i PC2 5,

CTT 3

R |c:aing2@1 E3.com

KIS ik i sk A m
Fig. 5

Interface of sending request

Adrniniztrator
zip: 39ES4YE242EC4FE
AR — TS E RN Y 15

K6 2 IR S
Fig. 6 Interface of receiving request
TPLink f& i 1 5,8 5 B4 2 ).

BT I A B A 24 B2 . Windows XP, lomboz-e-
clipse-3. 2, JSDK1. 5. 0, jxse-lib-2. 5, Microsoft Visual
C + + 6.0, Microsoft RTC Client API v1.2 SDK.

N T AR, 73Rk 2 & PC Oy PCL L PC2.
EM P caizgdl @ 163. com fif F PC1 E,H IP i
192.168. 1.4 ;851 F F caizgd2 @ 163. com fif T PC2
EL,HIP 5 192.168.1.3. 7Ef5 312 & PC 11y JXTA ¥
28 )5,2 A~ SIP-UA 43 5] % 5g B XJ iz (1) JXTA-Proxy , AJ
PATE PCL J5 67 WA T i -

FAF S caizgd1 @ 163. com 192.168.1. 4

Publishing the following advertisement with lifetime ; 120000
expiration ; 120000

< ? xml version ="1.0" encoding ="UTF-8"? >

<! DOCTYPE jxta:PipeAdvertisement >

< jxta: PipeAdvertisement xml;space =" default" xmlns jx-
ta="http; //jxta. org" >

<Id > urn: jxta:uuid-59616261646162614E50472
050325033B1C1F57821334395A955F8802092755304 < /Id >

< Type > JxtaPropagate

< Name > caizg01@ 163. com
< Desc > caizg01@192.168. 1.4 </Desc >

< /jxta:PipeAdvertisement >

52 A~ SIP-UA 43 514 5% %79 IXTA-Proxy
T P P R R
L TR (I

FAF R caizgd2@ 163. com
2010-1-5 11.11.45

</Type >
</Name >

net. jxta. impl. endpoint. tep. TepMessenger < init >

{& &, : Connection from 192.168.1.3:1318

[ Got a Discovery Response[ 1 elements] from peer:jxta: //
uuid-59616261646162614 504720503250
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332130497D01764F9A838BC4735DA91E3603 ]
<7 xml version =" 1. 0" encoding =" UTF-8" 7 >
<! DOCTYPE jxta:PipeAdvertisement >
< jxta:PipeAdvertisement xml ; space =" default" xmlns : jx-
ta="http: //jxta. org" >
< Id > urn: jxta; uuid-59616261646162614E50472
050325033 A66C00FB56224B7FA6C4BDBABOOBD1FO
04 </Id>
< Type > JxtaPropagate < /Type >
< Name > caizg02@ 163. com
< Desc > caizg02@ 192.168. 1.3 </Desc >
< /jxta:PipeAdvertisement >

</Name >

ECRIEEEN
R R S R ESR B
EDANEIER=R f R NS

2010-1-5 11,1121
net. jxta. impl. endpoint. tcp. TcpMessenger < init >

{5 K. : Creating new TCP Connection to:
tep: //192.168.1.4:9701 / 192.168.1.4:9701

Publishing the following advertisement with lifetime ; 120000
expiration ; 120000

<7 xml version ="1.0" encoding ="UTF-8"? >

<! DOCTYPE jxta:PipeAdvertisement >

< jxta:PipeAdvertisement xml ;space =" default" xmlns: jx-
ta = "http: //jxta. org" >

< Id > urn; jxta; uuid-59616261646162614 50472
0503250331 DFEFC035A634B9884688F849F136C8204 < /1d >

< Type > JxtaPropagate < /Type >
< Name > caizgD2@ 163. com  </Name >
< Desc > caizg02@ 192.168. 1.3 < /Desc >

< /jxta;PipeAdvertisement >

P A R 2 T R LR AT DL AT R
W HE IR T

5 #iF

Summary

ARG T FRvER SIP PR SCH H
() P2P B AR SEEL T JEF JXTA (1) P2P-SIP #5 iff Ji
TR X T RGEHIVE 2 = P T5 T A ZR 450 1) 1
RE AT J | (gOH P (VP o] e 228 A 22 42 1R 55 ) I
HE— 2SI L

S 3k
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Abstract The Session Initiation Protocol (SIP) has become a standard protocol in use. With the maturation of P2P

technology , it has been a trend to transfer peer-to-peer( P2P) concepts to SIP. This paper introduces a JXTA based

P2P-SIP prototype system,mainly describes its basic principle, analyzes the call process and system structure , pres-

ents the main code,and finally verifies its function.
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