1LIXTA 7 i enle FgEss € 2 F A2 &k T 5

JXTA Implementation of a Peer-to-Peer SIP Platform

Bopo4 o gnE s

dp B VR

ﬂ*@}i’\@]{—L;f&,\H



vUIXTA B FE i e B R B 6 HOF AT B R & B

JXTA Implementation of a Peer-to-Peer SIP Platform

SR L Student : Fang-Po Kuo
dp PR R FR Advisor : Dr. John Kar-Kin Zao

A Thesis
Submitted to Institute of Computer Science and Engineering
College of Computer Science
National Chiao Tung University
in partial Fulfillment of the Requirements

for the Degree of Master in Computer Science

August 2008
Hsinchu, Taiwan, Republic of China



JYJXTﬁvﬁlfnﬂkﬁ%&; gﬁa@?i\p;ij;ﬂ

g4 ¥ fo IR IR RE Foge

g

MEFAR AR S e R ROR Y B 4odk B S SRR A 0 daE > 4R id 4240 SIP (Session
Initiation Protocol » § 354 A= 43R ) e R ERE RS £ > » Flt A S mF & o A
#3572 120 % % i (general-purpose) - FiEgs LS L 3 P2P SIP (Peer-to-Peer Session
Initiation Protocol » Fe F4e i € 3 A 1 3R ) R we (28 F IR 2 o

NpEY IXTA G RE DS g FpRT o vz PR P2P Y B L4 SIP
JRA% o P2P @ B R ek 3- @ 4% 0 JI% P2P 7F ik b eha 475 P S(distributed directory) %
F 3k SIP ez = pRix(location service) » 14 2 & = 7 &° BL(peer node) it 47 #& & SIP # PR B
JRAZeNF fe > TP i B e B SIP A -

AP RFIRT PR KEF RO RRELS 2 mEY RTINS R B
W5 * ik e B2 HEdk B SIP RUREIRTS o i R F A K¢ e r IXTA ARF

% 0 &t GNU GPL g f ™ A 3 2 i chdi 4 -



JXTA Implementation of a Peer-to-Peer SIP Platform

Student: Fang-Po Kuo Advisor: Dr. John Kar-Kin Zao

Institute of Computer Science and Engineering

National Chiao Tung University

ABSTRACT

There are more and more Peer-to=Peer. (P2P) applications providing multimedia services.
Therefore, integrating Session Initiation Protocol(SIP) with P2P infrastructure has become an
urgent need. We explore the possibility and realize approach of using a general-purpose P2P
platform to support P2P SIP service.

We choose JXTA as the general-purpose P2P platform in the lower layer. Above it, we design
a P2P middleware to support SIP service. The functions of the P2P middleware include, using
the Distributed Directory provided by P2P infrastructure to realize SIP location service, and
making SIP server functionalities on the peers.

We have developed JXTA SIP to implement P2P SIP service upon a general-purpose P2P
infrastructure and it really works on a real environment. We also have applied to become a
JXTA Community Project and release our software under GNU General Public License (GPL)

allowing everyone to download our implementation for future development.
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Chapter 1 Introduction

1.1 Problem Statement

NEEAR RAR § o § LR PRI L ehclient/server 2 £ 14 # 3| Peer-to-Peer(P2P) 3¢ 1
1% > #3075 SIP(Session Initiation Protocol » € 354 A= 53R )[1,2]2 4 & P2P 28 2 1
Peer-to-Peer SIP[3,4,5]« 247§ R = 58 2 3 & PRI o

*FT 3 4F % 14 general-purpose =71 Peer-to-Peer(P2P)-L 5 % 4% Peer-to-Peer SIP PRF%2_ ¥ it
EE E R BE

IEFT" 2 P2PSIP Working Group # 1 & 7 I ehg ik T : - 2 % SIP J5 2 & | F i
i (Peer-to-Peer overlay network) s 32 2_» &[4 dSIP[6] 5 ¥ — f& R & f]*
general-purpose 72 P2P Z¢ 4§ » <= T P2P * [ k& (middleware) » 3% SIP i& i = P2P ¢
A + o 54 RELOAD(REsource LOcation And Discovery)[?])’j&{ﬂ LR &R B
TREE2FELHDSIP AT B S SIPpy b 3 A SIP e g 2
€ BT e R & * hd L (naming) £ doF (search) 841 ke F e FppE AT ¥
b LS AEE IR 7€ 2 BB SIP L SIP K £ P2P K g iF N2 € T AR

(o B R R OGS AR R H Y i

1.2 Research Approach

AHZ A B RS EFHFHIER DT 200041 * general-purpose P2P % 5 3 P2P
SIP -

FA RGBT AF AR ® PP SR Rk AR e RS ¢ SIP PIRE L & 1 iR
#F €_i+ PR 4% (Location Service)eHE 14 -2 _SIP 3 L ehi@if > w0 2 i PRzzﬁ* L { & 3R

47 2 DNS(Domain Name System) efR 75 » ¥4 % = JRix— B & * H <H AoR(Address of

! The Internet Engineering Task Force > http://www.ietf.org/
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Record) - Rlv ¢ & w % $|# B URI(Uniform Resource Identifier) > 2 3% SIP @R % { #&
Wiz ¥ Hehizl > N FFRIRY P W NEE o Fl LRIRIES FOUARG - P
& PR Fx-(directory service) » *# 3 ﬁ}i V% P2P ZF 453k Bena 4Tst B gk(distributed
directory) & & ¥ T = JRFFeF B E o

Y- 3R e )J-*é'jﬂ 3 4oife * e & 2h(peer node) k7 I SIP PR E > 11 2 & F LR SIP
PPRE chrt fy o SIP ek A RPPR T & 353 B PR F (registrar server) ~ % IZ & PR E (proxy
server)) 2 i& v PR % (redirect server) @ iz = A PR E BTk 3 7 SIP RIRE ity #
foo R ME AN P REERY FTEZ BPIRBIK 2 b SRRtk 2 F
i3 ;\l o

~F7 3 -t general-purpose 7 P2P L 5 JXTA | (54 & & 3 a7k 3+ o

1.3 Thesis Outline
BEThkar g RLXT BRELIS D R AR AATF P o ¢ 32 SIPLP2PSIP ~ IXTA
2 MjSip % - % = R AT o A IXTA T oF %8 v B P2PSIP PRF% - &

FEFmE B (Tahmie ¥ F A AFEF K IXTASIP ehid f’f@ﬁi"‘,ﬁz 1 IXTA
SIP & ¥ enfl A3 (7> & g 7 ¥ conventional SIP 3 #» i@ 172 38 e & 7 § £.41* IXTA
SIP i& {7 32 (registration) ~ ¢ 352E * (session setup) ~ ¢ 3% .% & (session termination) & &

SIP # ki (el sk R RRE S © B2 RRE AP L AT RE A KT Fent o



Chapter 2 Background

2.1SIP

SIP(Session Initiation Protocol)-#_r2 HTTP(Hypertext Transport Protocol) & 2 # s~ F 475
B0 A& # gy B B3 3 (peer-to-peer communication) s ¢ 355 A2 (session

initiation) - SIP @ * % iz HTTP 1 j&5¢ 78 f(client-server transaction model) - SIP % =
=% (user agent client-UAC) ¢ 2 # SIP & F(request)¥ SIP i PR =4 (user agent server> UAS)»
SIP @R8¢ ¥ SIP & K2 4 v i » 3453 @ %4> HSDP p % (Session Description
Protocol » ¢ 354w i # ®) ik AP 5 A PF R ¥ DB o

SIP fe it enghdff ~ i & 42 *  IL A (user agent) ~  JZ iw' PR F (proxy server) ~ i & ' /R
% (redirect server):L PR % (registrar server)£ z_i> PR3 (location service) o

SIP © &g ézéifu{%zr = 35 11 AoR(Address of Record) 2 ¥t & < contact address » — # AoR
ﬁ,ﬂ@:%\»%— Big* ¥ L B3R FFEDCE IV L § A ik A% K AR
S Hor il OB TN g S R E FIREAR . UA ijhg z %‘gv) RIZ R RE

B PIRE - U E RIS A R FIE S o 2a 518 SIP 2 2 448 ¢ 35 (media

@ Prox Prox Q ‘
alpha.c{)m beta.cgm

session) °

UA UA
alice@alpha.com bob@beta.com
1. INVITE
2. INVITE
__3.100 Trying 4. INVITE

_5.100 Trying

6. 180 Ringing

_7.180 Ringing
__8.180 Ringing [ _9.200 0K
B _10.200 OK

_11.200 OK

-+

12. ACK

Y

Media Session

€ g
1 1:SIP ok A2l % 1

3



2.2 Peer-to-Peer SIP

P2P SIP(Peer-to-Peer Session Initiation Protocol » Fe 4 i ¢ 7543 A= $538) 4.4 IETF P2P
SIP Working Group #t+#| @_¢— B {2 > U 0P 8 & 3K SIP it 43 %ﬁ“r} peer-to-peer
ey 41 SIP & fenp ke s 3% SIP 4 ﬁm’@ﬁﬁju % H s SIP Ap B enrt 5¢ o

P2P SIP %232 en& 8L 4 5 P2P SIP Peer ¥2 P2P SIP Client - P2P SIP Peer £_%_ P2P SIP
R 3k B H W peer B2 o @ﬁﬁl_&i’_ﬁ%ﬁ JRF% i peer o m P2P SIP client §_% P2P SIP 4§
PR RN d B 2§ g # R enas gk o P2P SIP Peer Protocol # % 7 P2P SIP Peer 2. [
e il > ;3% P2P SIP Client Protocol #_s P2P SIP Peer £2 P2P SIP Client &1:d 3 % %_o P2P
SIP Peer Protocol #& & 7 Mz & B e fiels ~ B @ RPFT ML 2 RiE M L g o

2 % P2PSIP fe i ptcn g 7] o

7

I / UA Peer F

UA Peer E,

Gateway
Peer G
P2PSIP Overlay
P2PSIP Peer Protocol Peer Q

P2PSIP
Client
Protocol UA Client C

-
VAR o
N /
. UAPeerD _ ~Proxy Redirector

~_ _ - /%\Q/ " PeerP Peer R
7

SIP UA A

B2 : P2PSIP I it % 07

P2PSIP 8- g A& ch2e4h > 4o® 3 %777 » & SIP K T & 4 + P2PSIP % f &5 7o -
% SIPUAC & {rSIPUAS 2= = ¢ 3£ s ps>SIPUAC ¢ L a ™ = e2P2P SIP & 17 P2P SIP
client 39 i* SIP UAS < contact » 4% % P2P SIP client ¢ £ 39 * P2PSIP peer - P2P SIP peer
¢ * DHT sngLjted 1145 5 SIP UAS contact 7 P2P SIP peer » j3 v & R3% & Ff{s @ w

% SIPUAC 57 P2PSIP client> #X 15 j1 + £ @ % SIPUAC- =3 i UA )i*u'v“ e d&* SIP



MELTApEE T ke rﬂ?)’j‘%ﬁ’ B % SIP - 4k -

200 OK (8)
| INVITE (7) J/

SIP SIP SIP
Layer Layer Layer
[T

(1) (6)

J |

P2PSIP P2PSIP P2PSIP P2PSIP
Client 25 Peer ) Peer Peer
Node 1 Node 2 Node 3 Node 4

L (s) | @

B13:P2PUA 2 [ = ¢ 3. ety 2

T & 4 % dSIP 22 RELOAD » & 487 e 12 P2P SIP Peer Protocol §F i i< -

2.2.1 dSIP

dSIP Z_P2P SIP Peer Protocol == 487 s34 » ¢ 1 * DHT(distributed hash table)[8,9]
% ¢ I A F P2P SIP it 0 3% & 7RI (resource registration) £ 3 /R 1EF (resource

discovery)sizs g > 0 ® i@ * SIP 214 0% 5 P2P SIP Peer Protocol e sL# - 5 7 it 49
if ¥ & 5 7 P2P SIP Protocol » dSIP #=SIP# "L » 4c » — & 27 ¢ K chrheader- ¥ 5 ¥ 1 B

FEA LA HSIP - dSIP # Z & %5 ¢t ¥ 2% 3+ P2P SIP Client Protocol » #712 dSIP ?El_i!‘u;‘;

3 P2P SIP Client Protocol 75 % o

P2PSIP Overlay

SIP
Extension

SIP U

Bl 4 :dSIP 7 % ®

dSIP ek 2+ ¥ 10 w35 @ % % e DHT » ¥ 7 ﬂf;uﬁ{— i A &~ DHT ;&% & ;2 Chord » 12



TIEARF L

2.2.2 RELOAD

RELOAD(REsource LOcation And Discovery) & ¢ dSIP j# % @ % 1% — 48 P2P SIP Peer
Protocol F 32/ o v — &1 * DHT K& 3| F iR HFREF x> T/ 17 3
P2P 3t & gk 45 » » ¥ dhdk DHT s B2 » e £.3 5 & it 2 4% Chord -

RELOAD £ dSIP s« e %] 4.3t > RELOAD % 7 i#F & SIP &% » - SIP j&_P2P SIP
Peer Protocol # % >4 ! » & P2P SIP Peer Protocol £ SIP 4p 5 b~ -

RELOAD p # ¢ § &1 &1t gt i¥' -

2.3 IXTA

IXTA[10,11] 8- B2 % b R af it B T 2 A p RIHERA AL LR
ix(services) % % z_(protocols) - . B4 B 3 M Je e BL3E e (peer group) & 4 e * 4750 o
“IXTA” & E_k p juxtapose ' wia - 2l(side by side) - &1 & F g & &3t > i %
WIS B TN E R 0 Ao B 2 s - IR 7 HE(client-server) & E_r e g 5 A #
3+ & 7 ti(web-based computing) - JXTA 4*$F 1 peer-to-peer & - B I {7 % § chpt g o v

#iET - kP A e 25N g 2 (open protocol)fo— B E e FR e R AR50 a5 oo

! SIPeerior Technologies P2PSIP Core and Endpoint Development Kits » http://www.sipeerior.com/products.php
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Sun JXTA
Applications
.

Third Party

I

Applications

] [JXTA Shell

~

7

r

Core
Services

[

Sun Services

==l

3rd Party
Services

)

[ Peer Pipes ] [ Peer Monitoring ]

[

Security

~

| PeerGroup

//<;7§§>\\
-~ P

W5 IXTA % 1
TH AR IXTAY S BAAE A

(&l

2.3.1 Advertisement
o 4 (advertisement) £_#* sk 4y it JXTA feefm 285 i 5 R XML 2 % > #7dy i e it

FiRE HEF BEE S b RSB F Aipe) £ IR o b B ELE A HF 5T

AN

FiRehad o fjpd o2 AT F T R AL TR

2.3.2 Peer Group

N

o & 813 e (peer group) - ¥4k} £ A BE B £ o R R A FR il AP
fe e vg (policies) ~ #& i 2% & 87 02 cPPRAR ~ fF AR I en@AR M B £ o B i

=

f

BE e o Bl BEREREBA D KA T B kB A o IXTAR Y §

d b HEBLA FRMA X R K R E R E LR T

BRhe @ B G F S b 2 2 DA REBEE 2 g4 e REREEE S

FELZ R T R EBEEET uE 2 p L i B 2 K v (membership policy) » i€ % 2

SEIFEREDOR AL 2ME FELFT XL F - B FESIT LR 2 SR

fo FarBh3 e > &8 0 3F 5 M o



2.3.3 Rendezvous Super-Peers
BRand - B oAk ek U ¢ EB(cache)- & Fa BN 2 ek 5]
(index) » i ¥ WL 3 & &, (discovery request) » §I+ H s fp FEBFH TR o § -
Bl Faghie o FEBFERF > T EIRFNEEETR TP AL LHLIHT

#

HEBIEPELEE v BN S LR RERE RN G E - B

it
;i}:t
o
mv

M- P HE RGeS F T P B RS E R R T TR R
Lo R a gz B ¢ % 2R e o9 DHT(loosely-consistent distributed hash tables)[12]
K F R P aTihe PRS- THFRE &) BESE 8, G2 ¢ F1 @

RERRREE L PR ERIP RSB T I G FHREBLYRERE A F LR

VR G

IS
=
-
Ji

LR L F 48 g (physical network) > F X3R5 IXTA i % 4 g (virtual
network) - F &2k Peer A 2 1= B [ B g (query) s £ 2 &2 Rdvl  Rdvl £ #-v @
CHu Mg A7 L ogaRAv2 Hala g e ® TR Gk e T

¥4 a8 Peer B o £ s Peer B e 3l 2IRA G (hF I 0 B 42 Wk PeerA o

Firewall

Bl 6 IXTA § 3 & 8038 (v ]

2.3.4 Pipe

A (pipe) APRFFE e h AR5 2 B ok B3 2 53 4 (message) s # AL 3 (virtual



communication channel) » © #2 L P R @i N ERA R T P B EN & 4 6

(abstraction) » & FRA% % ™ A25% 04 ] B oy g~ S SR T FalE 2 LR G -
i 45y ~ # & (input pipe)fe— B 11} iy ) # 4% (output pipe) - i ~ BROFTAEFED F AR
=4 (pipe advertisement) 3] 8 12 R B RS ESI > T g AN DT AR
fede 24 - B RAAE FAREE A AL R REEE S g

BT Ol F S A2 T~ B RIRIE A Y AR A TR

2.4 MjSip

MjSip[13,14] ¥_¢ Parma + % '# Roma Tor Vergata + #2% |3 B ¢h— B £ 2 - MjSip *

Java § 37 % # RFC 3261 SIP 4= 7 SIP stack -+ p¥ 3% i SIP stack 7 APl &2 i% »

TR SIP ks @RI A I RURE S NI RIRE N E LR S B A A
2

i e p AT kAL E % MJSip it 5 SIPstack ea3nix o & F % v e Server 4p

B AT > %% 2 IXTASIP < SIP Server

SipProvider

<<abstract>>
ServerEngine

%% <<interface>>
2 LocationService

‘ Proxy ‘ ‘ Redirector ‘

B 7 : MjSip Server #p i #f %] B

! University of Parma (Universita degli Studi di Parma) > http://www.unipr.it/ -

2 University of Roma Tor Vergata(Universita degli Studi di Roma Tor Vergata) - http://web.uniroma2.it/ -
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Chapter 3 Design and Realization

3.1 Rationale

&%+ Research Approach #74% J) ek 3+ > /& » T o g B P eg@d o

3.1.1 Peer-to-Peer (P2P) Middleware Layer for SIP

A2 g B P2P P A KLILSIPIRGE > 33 B &R Flo Phrz mfkiFe TR
#*(location service) &_SIP ¥ 2L B 4Eenst it > f P2PSIP A2 ch— B & 8 § Akt aix
PRA% o 21 B PR F(registrar server) § & Tz JRIFE e * iﬁ 17 AOR(Address of Record)
¢ # contact address » @ % J2 {7 PR % (proxy server)£: # w # PR % (redirect server) ¢ £ i¢ *
iﬂz e AOR v T_mPRAF3G R i —‘g erncontact address - i H kiR ﬁ;f:FRz?ZﬁMrPE - B P&
PRF3(directory service) » @ P2P:ZE ﬁf‘_m% diz = r‘]f‘u{/ib";#f FEFIHAAGND &
(distributed directory) » % DHT(distributed hash table) & - F]p* » & * P2P 7 4% & ch
AR PR A BT EEBREES T A L N
¥ - BRFAEN I FE iR F o0 Kidf e MR G nSIPA % > B2~ 3 SIP %
B2t > FRIFF 5B anSIP BURE RRTS S {5 o0 SIP UA(user agent) - 2@ >
L PR EauE B ks 2% 3% > e UA - 2.8 1516 DNS PPREX SIP @
PRE A we 49 3 3 A o

BP2P e G R PIRE A - B FE BT 2L - B SIP RIRE

F 7 A_SIP@IRE > PR FSES P EFHH 6 5 k& SIP FIREFH i ke Fa

o kFUA T & - FlYt > F P2PSIP EHE Sl § # % F "UAR RS iEiw-

fﬁk’ff?éﬁfg\?"iﬁ? Mg H s UARFER - aPaizb? > - BUAS ¥ kAR
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ol B ' P2P i BAE o e RGP BE G el I R L - 0t g client-server 7 142 55 SIP
PIRERL B NS oa Y KRR B - B P2P JE i Rk ik SIP PRAR > 0 Bt G
FEEFRRIRERELF L ES > AT RS- B2y LB HT 7o

Fpt A g+ general-purpose P2P ZF H k L 3% SIP B - B b eniE R o

3.1.2 Choice of IXTA

A E* IXTA T 5 AR PP 4 > 2L & L 75 IXTA 5 - BI¥ ¥ 2220 2§ en
PP E T 5 o FHF 57 BALZP2PSIP A EH- B P2P % ﬁ P IXTA A % ¢ 2

£eh® o o 70 RELOAD 5 &) v @ g2k T - BA4EP2PSIP #7% & chd AL & 7 4
A0 ¥ P eniag: > RELOAD & Az 4 (lightweight) e 4 - i B {4 B & § 3 SIP 1
thend W] o Gl4c S B S SR8k sL o s i RELOAD fﬁﬁrﬂ]#fﬁ&g P B o
HoFRMEER e 2 - BATH AR SP2P S AT oo RAgens 2 i ALY - B
general-purpose 1 P2P Z £ k LF ¥ iwm Fap il L R A F B A Y oh o RN
T L BRZE T IXTA FI5T0 2 4050 B 2o ¢ = B e general-purpose P2P 78 4
IXTA = H 48 B § &R prAB I 23U 2 & Sad® % 4 3F 5 % 1+ enT 5 o IXTA 7 ih
BT LA etk X2 pm IXTA L S A §%7 7enSIP R -
ARm IXTA & £ 5 72 % LAk 8L > 4e Rendezvous Network ¢ 3 7 % Ik 9 (Data
Inconsistency) £ 7 L & ;2 B~ 17 (Unavailability) % F* 38 - 7 g izt R 32 # Y ;ﬁd i e BV
@ it * ¢hscalable consistent DHT (e.g. Chord) s » % f2i4 > & DHT 9@ T2 42 A=

Tl w b -

3.2 System Architecture
A~ B IXTASIP & 2+ = — B JXTA Service @ £ F & & BLEC4 3% B JXTA Service {s )’j%

fo $9 #& & SIP ®PR E R 5% - IXTASIP #_ - ¢ & & (middleware) » & 7z P2P Location

! METEOR Distributed Hash Table » https://jxta-meteor.dev.java.net/ -
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Service £2 P2P Transport = i 4/ & »P2P Location Service # 4% URI £ contact s7binding
e iy 0 @ P2P Transport B # % i& {7 SIP 3 4 rm?;ﬁ%] o IJXTASIP 1 #* = k& JXTA e

Discovery Service § i% ) - & P2P Location Service » » ¢ i% 18 JXTA 7 Pipe Service § i®
P2P Transport 12 4k i e be b @ enic 4 - X 7 @ % b R e MjSip AJZ 22 i@ 5 SIP 3

Ao ied %A SIP PIREDL IF e

SipProvider (MjSip) )

SIP

ServerEngine (MjSip) )

SIP
Service

P2P

) [ P2PLocationService ]
Transport

PipeService

izi (JXTA)

(
(
( Proxy ) (Registrar) (Redirector)
[
[

][ DiscoveryService (JXTA) ]

# 8 : IXTASIP 7 H Rl

3.3 Implementation
H & € 45 i IXTASIP eh= Bt i = B F 44 A 77 5 0 B SIP Service » A w4834
v 11 SIP K - Peer-to-Peer & ek 3488 (€ o ghets 4 5 SIP Service Finder shpe & o { 3%

wmeng Y& o F 5B IXTASIP 1 APl -

3.3.1 Modes of Instantiation

Main H x4 5 B IXTASIP A= 8L » v ¢ 4= 451 — 3 JXTAPeer » 4 » JXTA Net Peer

Group - EFFRIH LB R 0§ AT = ol (TR

® -[E 9a - 34 {7 SIP Service = 5 — i JXTASIP Peer » # & SIP Registrar ~ Proxy &
Redirect Server =74 5 » ¥ 227 o it o

® B 9bfrwr — BHGF 2 a0 & SIP Service frds = = {5 0 € #F Fa4e MjSip e
Command Line UA - & #- SIP Service 2} = 7 JXTA SIP Peer 4% % outbound proxy - =

pEiE 7 SIP Server ¥2 UA o
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® [B 9c 77 hH- * ¢ 34 {7 SIP Service - @ 3% i SIP Service Finder 3% JXTASIP
Peer > 35 ¥l {s 4ol o — B 5% > 34 17 MjSip 5 Command Line UA » T 35 7| &0 Peer

* #_5 3% UA &0 outbound proxy -

CommandLineUA

7 CommandLineUA
a)| Main SipService | b)| Main c)| Main
™ SipService SipServiceFinder

/N

Bl 9 : IXTASIP i& iT ;¢

3.3.2 SIP Layer

SIP Service e SIP & i & §_ % %k jd? &2 fé?ﬁig?l SIP 2 & - 4@ 10 #751 » ~#% < f1* MjSip

# &1 SIP Provider i % SIP @ﬁﬁj)%; (transport layer) - MjSip 7 Server Engine #% &7 SIP
PR BB B Ak A 038 1T 0 K35 2 K 3t a0 Server Engine Implementation #-ik 7 Server

Engine » v ¢ i&4x SIP 3 4 eph 7 .48 SIP 3w 4, @ 1E % Proxy ~ Registrar ¢ Redirector £

¥ 2 - o Registrar ¢ 1345 REGISTER & - P2P Location Service i& {7 { #7 o Proxy fr

Redirector ¢ = P2P Location Service & 343t & % i# 3% I w842 - Proxy ¢ i% i P2P Transport
B A d P2P R B iE 0 20 R i P2P & e 3 e A - Redirector B ¢ 1 #

SIP Provider #- contact address = @ & UA > E UA s L e H s =8 o

. . <<abstract>>
SipProvider ServerEngine
ServerEnginelmpl
Proxy Registrar Redirector
WJ | | 7 |
<<interface>> <<interface>>
P2PTransport P2PLocationService

B 10 : ServerEnginelmpl #f =] ]
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3.3.2.1 SIP Message Dispatcher: Server Engine Implementation

Server Engine Implementation § + #-{2 3|3 SIP 3 4 & & 3§ § < SIP Server &k a2 v F

T3 Server Engine e B3 % > i (4o @) 11) :

1. processRequestToLocalServer #k v v+ pF (77 4z 3] Request ¥_& & % Local Server)» ifag
F Request % % Registrar :& {7 :x# (Registration) -

2. processRequestToRemoteUA #g #¥ ¢ pF (7 {2 31 c7 Request 2 & & g4« UA)» v €
#-Request 2 & Proxy i {7 Request Forwarding # i Redirector v & Redirection #t
"302 Moved Temporarily ; - % Proxy {= Redirector & % ¥ i pF » 3  chif & > 54 7
AR antme RN 0 P ow R (TR L @ % Proxy aJE

3. processRequestToLocalUser 4 ## - o (r Request ¥_& & % A & 357 UA) » )'j%i d
Proxy fJ2 -

4. processResponse # r¥ r pF (T T Response)s, — =@ iE S Proxy {7 T 4 o

Server Engine Implementation & #% & & #ic 2 kx4 Registrar ~ Proxy f- Redirector o

<<abstract>> ServerEngine ServerEnginelmpl Registrar
+ processRequestTolLocalServer(Message) “| + startRegistar Proxy
+ processRequestToRemoteUA(Message) + startProxy
+ processRequestToLocalUser(Message) + startRedirector \ :
+ processResponse(Message) Redirector

] 11 : ServerEngine £2 ServerEnginelmpl 4 B % %5 %] B

3.3.2.2 Registrar

Registrar * % #& i SIP ;1 HR3%-MjSip ¢ Registrar =2 1£p% ¢ A4 2 Location Service-
A2 K3t hRegistrar 7 ¢ p 7 A 24 Location Service » @ H_E $&% i * AwmiiE 2 4 ih
P2P Location Service~ # i ‘w & 78 %> ] 4e ik J5 Registration { #7 P2P Location Service

* ¥7 MjSip  Registrar #g i -
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3.3.2.3 Proxy

Proxy ¢ i i Ir F g3k it UA 2 /F ,‘rﬁiéﬂis?]ﬂmz- o Proxy Je 3| et & % 5 & 88 A d
UA > v ¢ = P2P Location Service % 34 3% UA < contact address >  i% i MjSip 7 SIP
Provider 3= 3 4 1% % UA -

FW A enp he Lk UA - B Proxy ¢ = = P2P Location Service 9 get Remote User
Binding » 1B~ =4 UA sbinding 73 o £ #3 4 £ binding 3 3t i@ % P2P Transport
ie {7 forwardinge % 7 &t 9 ¥4 igd P2P Transport @ v£:6 k &2 & > Proxy B¢ i¥7 P2P

Transport Listener - (48] 12 #777)

Message UserBinding
o0—=

» <<interface>>

- P2PTransport

P2PTransportListener Message

Proxy

B 12 : Proxy ez P2P Transport szt & @ vf = ;¢

3.3.2.4 Redirector

Redirector ¢ 4 i SIP #& = JRi% v 42 UA & REd7e $ 8 & 3 2 o Redirector {z 3|31 4

{5 ¢ = P2P Location Service % 33 P <= UA icontact address> & = & - i# Response Code

v

% 302 Moved Temporarily ; st & 4 i % o

3.3.3 Peer-to-Peer Layer

SIP Service s P2P k& ¢ 51 e e itie (7 FhIEF 2 L ®3E > 4k & Location
Service & & g #0 ic o ] 13 % SIP Service #p B <04 %] ] SIP Service ¢ & 4: » IXTASIP
Peer Group > #X {s & %] §a42 P2P Transport 1/ i% i e #4512 @ §i5 20 4, ~ P2P Location Service
# i Location Service 37 5c ~ Server Engine Implementation 12 gz 4% % SIP & o

M2 K3 A A P2P Transport <7 1% » Pipe Transport £2 BiDi Pipe Transport » = = 3%

AP
1% JXTA =1 Pipe Service 2 4 JXTAPipe 12 Jc4 2 4 ° Pipe Transport & * JXTA 1
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Input Pipe #4z3t &, » * Output Pipe i# 4121 4, - @ BiDi Pipe Transport p] £_* JXTA
Bidirectional Pipe(JxtaBiDiPipe)jci% 3t i -
P2P Location Service 35 i JXTA Location Service ¢ i * JXTA ¢ Discovery Service 3

% ¢ % %4 binding -

SipService
<<interface>> <<interface>> ServerEngine
P2PTransport P2PLocationService Impl

BiDiPipe Pi‘pe

Transport Transport JxtalLocationService
PipeService DiscoveryService

] 13 : SIP Service %7 %] B

3.3.3.1 SIP Service

1. SIP Service ¢ - % 43 JXTA SIP Peer Group <1 Advertisement » § * 3% Advertisement
der BP0 5 45 3] IXTASIP Peer Group £ Advertisement> B v ¢ g {7:& = JXTA

SIP Peer Group » A2 4 JXTA SIP Peer Group 7 Advertisement » T #- Advertisement

5

T

i
1

=

2. X5 A2 - B P2P Location Service » ip%k . * A%~ F (741 IXTAP2P Location
Service % # & P2P Location Service °

3. F &% & Proxy g g o ifu ¢ 1= > P2P Transport % i% if fe B i jcd i 4 o S pF ¢
195 S BE & @ * Pipe Transport ¢ BiDi Pipe Transport > = dﬁ 7 WH-¢ & 3.3.3.4
AL o

4. A& 2 Server Engine Implementation 14 $% & SIP & i 3¢ > I #-P2P Location Service
22 P2P Transport i# 4T i * o

5. & {973 e SIP Server = i 12 Advertisement 335 35 3 i 3] IXTA Net Peer
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Group ® - :E SIP Service Finder st 43 iz ® JXTA SIP Peer -

rrrrrrrrrrrrr > :SipService
I
joindxtaSipPeerGroup
locationService :Jxtal ocationService
[is a Proxy]

[unidirectional]
\ transport :PipeTransport
|

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr > transport :BiDiPipeTransport
" [bidirectional]

sipProvider :SipProvider

:ServerEnginelmpl

o—= T
sipProvider
locationService

[is a Registrar]

|
|
|
|
|
i
> :Reqistrar
[is a Proxy] i
> :Proxy
P :
transport i
[is a Redirector] | :
> :Redirector
|
|

:DiscoveryService
I

publish

[y
|
o—=

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
! sipServiceAdv
|

®] 14 : SIP Service fx4e# 1% 45 B ]

3.3.3.2 User Binding

* 3 % E 37 User Binding #f %] % 354 AoR(Address of Record) URI £ contact address =
HRM ko= B User Binding #2¢ z - i % AoR = URI 12 2 - i Contact Header List>
je4F - 1 % i <hcontact address F 3t e

P2P Location Service & ¥ 2 { #722 % 39 User Binding > » P2P Transport & ;gc} User

Binding h 3 A it 516 e AR @R 4 o F1p 4345 % I o0 P2P Transport £2 P2P
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Location Service § i ;% » ¥ r2#- User Binding 4 v = #7 % & ek 3+ » T & 12 %k User
Binding s s 4= + & SIP Layer i iT3n 73 ¢ X 3[R 5

*# ~ #rF 1% Pipe Transport ¥ BiDi Pipe Transportfiﬁg Z & Pipe Advertisement % & >
Pipe @ vfzn 4 o F]pt » A k3t 1 IXTA User Binding i& B 28 %] » v %K 7 R 3 7 User
Binding » £ 4r + Pipe Advertisement % 3t - & & JXTA User Binding ¢ 7 #/& < User
Binding Advertisement- @ JXTA User Binding :& & 3244 & <7 User Binding Advertisement

1D % ik g £ 3333 A o Bod TR Ak T AL Hdo ] 15 S

UserBinding JxtaUserBinding

# uri : String < #id:ID
# contactHeaderList : HashMap<String, ContactHeader> # pipeAdvertisement : PipeAdvertisement

B 15 : User Binding & JXTA User Binding #-& Bf 7% 48 %] ]

3.3.3.3  Peer-to-Peer Location Service

P2P Location Service /i w i & 7 ¢ )*I*u—fu&ﬁ'— Z #7 User Binding ¥ % 33 User Binding
S fich Al e A3k < 1 IXTA caDiscovery Service -t 7 P2P Location Service: £ & JXTA
Location Service > s @ ri*»%'\ﬁ W T m g o

JXTA Location Service &1 & & » Pipe Advertisement 2 JXTA SIP Peer Group & %
#c o 73 HiFie B Location Service A 2 ¢ User Binding 4% ¢ ¢ 7 i Pipe
Advertisement » % # i 5 JXTA SIP Peer B~ 3% User Binding 5 > ijﬁﬁé ;g:} H ¢ #1Pipe
Advertisement £ ¥} & - P2P Transport 2 = & 5 - JXTA Location Service ¢ | * JXTASIP
Peer Group £ 7| Discovery Service £ Peer Group ID - Peer Group ID #t * % # 4 User
Binding Advertisement 7 ID » @ Discovery Service | Z_% % i# 22 & User Binding
Advertisement -

JXTA User Binding ¢ g & #& = Advertisement 3| it » 4 # 12 1% 1§ Discovery Service #-
BB FRE D IXTA b e b & Jﬁﬁj & o Fpt Azt 5 User Binding

Advertisement> v # % # 7z 7 - % JXTA User Binding I #-i 7 JXTA 71 Advertisement >
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B URI 827 M deF gl o

Advertisement

UserBindingAdvertisement

- userBinding : JxtaUserBinding

+ setUserBinding(JxtaUserBinding) : void

+ getUserBinding() : JxtaUserBinding
+ setlD(id : ID) : void

JxtaUserBinding

+ getiD() : ID —= #id : String

+ setURI(uri : String) : void # pipeAdvertisement : PipeAdvertisement

+ getURI() : String

+ setContactHeaders(Collection<ContactHeader>) : void
+ getContactHeaders() : Collection<ContactHeader>

+ setPipeAdvertisement(PipeAdvertisement) : void

+ getPipeAdvertisement() : PipeAdvertisement

B 16 : User Binding Advertisement #g %| &)

JXTA Location Service § #7 4 ¥ =3 UA & contact address 4 Fr4c R 17

1.

1= = — i JXTA User Binding,¢

E > Pl expires 5 U3 §UUAT

4 ke ID % 5 ¢ Advertisement 7 ID -

i% i Discovery Service 3 User Binding Advertisement % i

JXTA Location Service € L4 A_F © 7 & UA ¢ User Binding T » Fi2 5 A

4= Contact header +r 3| User Binding 42 ». % = 5 4p fe <7 contact address =+ % » )’j‘-*‘ug

#£ > User Binding Advertisement.> 41 * JXTA SIP Peer Group =~ Peer Group ID ;& &

#-§ #7118 1 User Binding 4c ¥] User Binding Advertisement # o

d e

&4 JXTA User Binding 71D > &7 % null» % 57 3 ¥ 7 User Binding Advertisement
7 7% A& 3 f-P~(local cache)# - 4] * Discovery Service 3 iz i 1D 7 Advertisement
JE 3 PP B T e

E f4 » #- User Binding #2:1 ID » 3% %_= L0 3 & 112 ¢ User Binding Advertisement

1Dy T S RTRE T U R Ppie B ID ;ﬁ—ﬂ% i P e User Binding Advertisement o
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:Jxtal ocationService :DiscoveryService

P2PLocationService

I I
| |
addUserContact | ! 1
‘ URI |
o—= I } o—= }
URI 1 : 1
contact i ! getUserBinding ub: 1
expire | : JxtaUserBinding i
I | f I
\ | ‘ [
i ! addContact i !
[ > ‘
; | contact | !
; | expire } !
| | | |
\ | ‘ [
! | uba: ! !
I T —_— |
o | userBindingAdv | | i
[ | ‘ [
| | setlD | | |
I \
o — 3 |
‘ } new_id ! \ }
\ | ‘ \
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] 17 : JXTA Location Service { #7 contact address = /- ]
i% i JXTA Location Service % 34 User Binding p¥ » L& % £t & 34 < User Binding £_F 3
s UA > 282 & 28 UA P E 427F ¢ getUserContactURLs » 2 P~ 18 K i #p &9 Contact
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advertisement > % 7 SoPRiz B R AE o APk 35 Query Listener o v F T3 IXTA &9
Discovery Listener> ¥ 12 & F, Discovery Service v & &2t 4, > v iR 3% & 7 get User Binding
BB xR Y A ¥ B~ {8 Query Listener 4z 31| e7 advertisement 42 7 User Binding - % i
7wl P k3 synchronization P44 > get User Binding = i ¢ ¥ £ Query Listener 1z
Tw g L] ¢ MR ET 4 > $ UserBinding v & > % E'JI‘I.*L— PEFTL P
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advertisement &_F & & A ¥ R-BAZ g o H_cf3iE s Discovery Service ¢ w i@ User Binding
Advertisement - JXTA Location Service { #- advertisement #2 =7 User Binding # @ijﬁ
Z G oo

2. % advertisement I A & & B~ @ > ] JXTA Location Service ¢ i > — i Query
Listener » % 3 =¥ v Discovery.Service =7 gét Remote Advertisements » I 3= Query
Listener § = %#ci# » » K45 £ =X =t Query Listener < get User Binding -

3. %% 3 synchronization s#$4 » Query Listener - get User Binding ¢ :& p = ¢34 {7
ima(wait) o A I E e w @ 4 BB E ﬁF,’m gHFTI o

4. % 3] Query Listener 43| 7 k|4 &g sk {8 > € W fo(notify) B i el (7 45 >

% = get User Binding =& i* » B~{¥ zr 35 ¢ User Binding ¥ w & -
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B 18 : JXTA Location Service ## i =4 User Binding 195 & Bl

3.3.3.4 Peer-to-Peer Transport

P2P Transport #_i% i fe -4 e @ %J 4 - B4 &0 o e send Message 2 yj&? S
A d o &g d P2P Transport fc 3] &3 4, o ﬁfuﬁ 4 1% P2P Transport Listener /i & -
2k = P2P Transport 7 listener > % P2P Transport 4z 33t & p# » ¢ vf e listener 5
message Received = ;2 >3 21 4 @ % + k& -Proxy & @ i¥ P2P Transport Listener ¥ i# * P2P

Transport % £ 3| message forwarding 1 i -
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<<interface>> P2PTransport

~| <<interface>> P2PTransportListener

+ sendMessage(Message, UserBinding)

+ messageReceived(Message)

+ setP2PTransportListener(P2PTransportListener) j

BiDiPipeTransport

PipeTransport

Proxy

B 19 : P2P Transport ¥2 P2P Transport Listener 4p i 23 | B)

AT EET S AR e ensg s kR ¥ P2P Transporte i L /7 % Pipe Transport sfuE = £ i@

B3 4 i A7 ¢

1. Pipe Transport s#& 4+ € 5 Pipe Advertisement £ Pipe Service & i %-#c » v 1 *

Pipe Advertisement £ Pipe Service i£ = — i Input Pipe % & & 4 g » o
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User Binding Advertisement I 2 i 113 -

3. H i 7 IXTASIP Peer 2~ pt User Binding Advertisement & » ¢ 4= 42 & < User

Binding fv & & % i s 4353 P2P Transport €0 send Message — 4= % % Pipe

Transport jzJZ °

4. it 1® Pipe Transport £ :! JXTA User Binding 42 = Pipe Advertisement » £ 4] * Pipe

Service 2 = ¥t J& <5 Output Pipe -

5. #& % * Message Converter = SIP 3t £ &4 = JXTA 3 £ j&_Output Pipe i% 1 o

6. R|& = 0 Input Pipe & € qx¥lie B IXTA 3 4 > ¥ 3% % Pipe Msg Listener » » ik{
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7. 1 > 3% Pipe Transport ¢ * Message Converter = JXTA 2t & # 4w f %k e0 SIP 2

4, » £ ¥ r1 message Received 3= SIP . 4, i# % P2P Transport Listener -

PipeMsgListener

—0

PipeTransport
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OutputPipe

B 20 : Pipe Transport #§ | &)
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|
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] 22 : Pipe Transport i# i 3t 4, 295 7 ]
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| ! : ! | }:B|D|P|peServerL|stener | pipeAdv !
| | |
[ I ! I ! ! !
| | | | !
i | i 1 i 1 1 accept i
o 1 o : 1
| | |
o | | | | | biDiPipe: | _ |
L | | | | || JxtaBiDiPipe |~ |
o | . i : ronincomingBiDiPipe | ‘ !
| | 4—’4—7 |
L HLQ ! . j | Thread.rur:1()
Lo L = | i biDiPipe | ; |
Lo ! D | ; | ! |
| | biDiPipe | } | | 1
o ! ! | ; pipeMsgEvent | !
| 4 | |
| | messageReceived | | } < o 1 !
e : PipeMsgEvent | !
b = 1 ! 1 | !
o Message | ! | 1 |

] 24 : BiDi Pipe Transport e = £ & 4c3t & 1{f A B
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[not found]

. pipeTrans pipes
:Proxy :BiDiPipeTransport :HashMap
P2PTransp$rt i <L PipeMsgListener i
| |
sendMessage | | |
- t :
o—= e
Message 1 9 >
UserBinding 3 o
! ID
L
} =—0
‘ . . .
i biDiPipe
|
|
|

-
|
|
|
|
|
]
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|

|

|

|

|

|

|

|

|

|

|

3

|

|

|

| \ biDiPipe:

i i i = JxtaBiDiPipe

; | | PipeAdvertisement | ;

| | piqurans :PipeMsgListe;ner |

! | I | I

i i } put 1 i
—

‘ | | | |

\ | o—= | [

o ID | i

. biDiPipe |

I | I

i } sendMessage i

3 | o= 'i

! 1 JXTA-Message ! »

¥ 25 “BiDi Pipe-Transport &3z 31 & 195 5 B

3.3.3.5 Message Conversion

SIP 2t 4 & JF 4 & IXTA U, » 4 it %16 JXTA 1 Pipe W if o 34 1 348 B SIP 21 4L 4R
2H-F¢ BRI E § TLEY kA4 IXTAString Message Element > £ = Message
Element 2z » — i 3722 0 IXTAZL 4 @ > )’jﬁé‘i i’%’a%ﬁ“v} Pipe @£ -

A e IXTAZ & eh7i— = > 2 & % F 4 ¥ & 4F «hhrname space ¥ name += 5 7 SIP 3
4, 71 JXTA String Message Element € JIXTA L 4, ¢ B~ » & % @G chx ¢ 24 SIP 24

FeiL R S R A SIP L -

3.3.4 SIP Service Finder
SIP Service Finder gx# {5 > ¢ % JXTA Net Peer Group 4% JXTA SIP Service
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Advertisement » — ® 45 3| (s » v 121 B-18 JXTASIP Peer enF it » £ (8 1345358 T K
Z_t & UA & outbound proxy: B 3% UA r‘ri‘u? "% iE H s e JXTA SIP Peer 2~ {8 SIP Server

PRI ©
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Chapter 4 Operation

AT R o F R zie L3 RFC3261 -1 UA £ 2% i 53 JXTA SIP Peer &34 >
7w 4% IXTASIP Peer p #: 4 2 7 MjSip UA » 1% 8 IXTA SIP Peer i i = 54 4R g

Ak e m ¥ oa s UA 22 IXTASIP Peer B _tetp e i 48 F iR 8 2 B38 (7 47 b 4 842

BT om TR EER UA @ 38-IXTASIP Peer 3% z_% outbound proxy» # &_i¢ * JXTA SIP

p 722 = &7 UA > B outbound proxy € A #3% %% = o

4.1 Registration

UA % JXTASIP Peer it {7 31 s 14T (2L §)26)

1. UA % T ¢ outbound proxy T JXTA SIP Peer-z 11:ip & £ o

2. IXTASIP Peer 13 SIP K {3 to 32 & Rt > & {2 J5 contact address % F 3t 2 2 JXTA
User Binding - ?X {5 d P2P % 4 User Binding Advertisement &% 15 # & 3= P32 >
I ds o2z 514 % I Rendezvous e+ oo

3. B {sL d IXTASIP Peer s SIP & » i# 200 OK 3 4 % UA’,TAL;{ <P hds iEo

(JXTA SIP Peer )
A 1. REGISTEB
S
' 3.2000K |»
% ) S
User Agent Registrar Rendezvous Network
2. Publish Index ‘ ‘
JXTA Peer
. J

] 26 : Registration & T3 ;%
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4.2 Proxy: Message Forwarding

UA {1 * JXTASIP Peer 1 Proxy 428 3 & i A2 40T

1. UAAZ I & F 4 % IXTASIP PeerA -

2. JXTASIP Peer A 293 Request-URI 42 SIP URI 2 4% # & 5 User Binding
Advertisement > £ 4& & A3 B~ 5 £2 5 B w Rendezvous Super-Peer 3¢ 1 #8F & R

(discovery request) -

(JXTA SIP Peer B]

JXTA SIP Peer A
6. Request

@ 1. Request
§ 2
S 10. Response )
— g

User Agent A Proxy A

7. Response

i

Proxy B User Agent B

——= 4. Pipe Establishment=—

—>>
5. Send Request —>

L1 R
%
2
X

i
>
—
>
<
(¢}
[¢]
=
(@)

— 8. Pipe Establishmen te—t——

JXTA Peer A <
4;— 9. Send Response

.

JXTA Peer B
y,

Bl 27 "Proxy:"Message Forwarding
3. #&7 % User Binding Advertisement &3 IXTA Peer C ¢ 4= = & & w % JXTASIP Peer Ae

4.  FF IXTASIP Peer A 41 #* JXTA User Binding 42 =1 Pipe Advertisement > £ UAB 1
outbound proxy JXTA SIP Peer B 2= = pipe & % - JXTA SIP Peer B ¥ 5t &2 JXTA Peer C
& IF— i Peer -

5. #iFE > Fehpipe £ & & 4 % % IXTASIP Peer B -

6. JXTASIPPeer B ¢ %34 ~ ¥ 9 P2P Location Server » (75 UAB iz § {5 » #-& &
WA BIELT o

7. UAB #-w 2 4 @ 3% % T &0 outbound proxy ¥ JXTA SIP Peer B -

8. ArkH 7 4> IXTA SIP Peer B ¢ 1 * JXTA User Binding 2= = — i pipe ig ¥ JXTA SIP
Peer A -

9. £ ¥ IXTASIPPeer B 4] * pipe #w j& 3 & @ i% % JXTASIP Peer A -
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10. .18 - IXTASIPPeer A :£i3%w i L B & T\%}:ﬁ?{ UAA -

4.3 Redirection

JXTASIP Peer i& {7 redirection ervd (40T

1. UA &% & £ 4 % IXTASIP Peer -

2. JXTASIP Peer 4o 3] {s » 295 Request-URI 4212 SIP URI 2 #& # & 7 User Binding
Advertisement > £ & *# BB~ > F 25 B w Rendezvous Super-Peer 3 11 #0&F & &
(discovery request) -

3. #&7F 3% User Binding Advertisement 77 JXTA Peer ¢ 4= =2 & v % JXTA SIP Peer o

4. JXTASIP Peer ¢ j€_JXTA User Binding 2~ ! contact address » * & & # 302 Moved

Temporarily s 3t 4w % % UA > 2 3% UA Bi%4 & f 4 By v o

(JXTA SIP Peer )
1. Request
44' 302 MOI ved Rendezvous
%\ T il & Network
emporarily A
User Agent Redirector Query
-
3. Respond Adv
< p
JXTA Peer A JXTA Peer B
N\ J

] 28 : Redirection & it > 3%

4.4 Multiple Domain

IXTASIPPeer + ch2 48 SIP FIRE » 2 § '] UA e £ 3 8 - R 7 1 UA i #
R chield LR EP o R Ay 1518 IXTASIP Peer ;1 (h UA » ¢ hbinding Jri
a4k ix e IXTASIP Peer 239 3] o F|t &  ix @ ei3 sc 22 23k > 24 {7 e JXTA SIP Peer

FIIR A R AL UA Y
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4.5 Interoperability

4.5.1 Interoperation with Conventional SIP Domain

& IXTASIP Peer 25 enP2P SIP 3@ cnUA 2 H & SIP et cnUA T3 > 3 & 407
93 T_o JXTASIP Domain 4273 UA e is wfﬁjmﬁ w DNS % 4% > ¥ * 57 DNS % Z_
% 2 1 IXTASIP Peer ¢ #% izt 3 e SIP PRI% > iz & Peer f£ 5 JXTASIP Proxy Peer -
iZR o2 A2 3L IXTASIP Domain @ #1ic 310 eieds LfE > - Fgliap cn8 B
B LA RE R en kg0 d 2 IXTASIP Peer 7 14 A FRoRiat ek 3 fv ehg I
FFIP o F 0 ERan T 0§ — 4 SIP Domain (7 UAX & #3114 % JXTA SIP Domain
UAY - UAX inProxy €+ DNS 833 f ff UAY “F s nSIP RIRE » 30 ¢ 4
3|7 JXTASIP Proxy Peer - JXTA SIP Proxy Peer { i% i P2P Location Service & | § #
UAY 3 JXTA SIP Peer » &fw]k? e g B UAY o qpk ano § UAY & @30 4, %
UAX B » JXTASIP Peer ¢ 7 1L UA X eniedd & 7 1 JXTASIP Domain 426 > Flpgt 7 ¢
w P2P Location Service # 34 > & s & = 4L SIPen= ;4> 4% DNS 35 114> 7 Proxy»
Riglyga g, o 4opt — % JXTA SIP Domain = UA Ei‘%‘uﬁ‘é e d e SIP e UA 3 @

Loitndz 3R

Conventional JXTA SIP Domain
SIP Domain

Bl 29 : Interoperation with Conventional SIP Domain
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4.5.2 Interoperation with other P2PSIP Domain
v & H 5 P2P SIP Domain it 3 £ 327 — 40 SIP Domain 7 i shss 4 0 B3E* 30 — & 4%
i e % A e JXTA SIP Domain T % iE4p e 0 3% 2 2% P2P SIP Domain I 4p &

-

2 s B T o
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Chapter 5 Experiment

5.1 Environment Setup

AP AT 5Tt 4 Wireshark » * kiehz AP %Y 41F B F RS LE
BEFAHEY = 55 pade IXTASIP Peer » 3% i Registrar £2 Proxy s 5 » 3 9 ‘o2
— 1# JXTASIP Peer Groupe {6 2.5 *b a5 & 51 34 7 MjSip (7 UA > — = - Address of
Record % ¥_% alice@alpha.net(r = & £ = Alice) » 4= outbound proxy % €_= JXTASIP
Peer A» ¥ - = #- AoR X = bob@beta.net(:2 ™ ¥ # 5 Bob)-outbound proxy P|z% T JXTA

SIPPeerB - & ® 3= & i UA Rk T+ f #42¥ o

UXTA SIPiRPeer Group

JXTA SIPT UXTASIP: .© JXTA SIP
Peer A Peer C Peer B

UA Alice
alice@alpha.net bob@beta.net

B 30 :  Sfe kW
FoE R 2N ¢ * IXTA 7 DumpCm #2~ IXTA SIP Peer 4 3+ £-B~42 53 User Binding

Advertisement 12 2 22 2 51 % T o

5.2 Results
AR Z 383 B SIP # oy o A WGP~ ¢ 35aE 2 (session setup) 4 £ € B¢k
(session termination) = § * Wireshark =453 55 SIP &2 JXTA 3t 4 2% € J24 = Appendix B

B BT KRN R g A AR

! Wireshark #_— & network protocol analyzer ii 43 2c45% A 459 % éhie B 4+ & » http://www.wireshark.org/ »
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5.2.1 Registration

Alice &2 Bob 3% ¢ v i i < outbound proxy  H 31 & > @ IXTASIP Peer & i § #-
User Binding Advertisement % 31| & 3+ -B~¥ » ¥ ¥ fs o> 2 2 512 % $] Rendezvous
Super-Peer + > = & 5 JXTASIP Peer A 2 Alice erviif pFiE T fo b 3 f-B e User

Binding Advertisement » i24Z X & 47 1 & 300 0 RN F L Appendix A -

1030
Adv/uuid-5EB1105307B9454A8DAEA5C7CF2AD75CF56D4F7C608E4EA2BAOBEAS9F2B6D4
5401
<?xml version="1.0" encoding="UTF-8"7>
<!DOCTYPE jxtasip:UserBindingAdvertisement>
<jxtasip:UserBindingAdvertisement xmlns:jxta="http://jxta.org">
<id>
urn:jxta:uuid-5EB1105307B9454A8DAEASC7CF2AD75CF56D4F7C608E4EA2B
AGBEA59F2B6D45401
</id>
<name>
alice@alpha.net
</name>
<contact>
Contact: <sip:alice@l140.113.216.104>;expires="Wed, 16 Jul 2008
23:04:03 GMT"
</contact>
[truncated]
</jxtasip:UserBindingAdvertisement>

£ ¥ ¥_Rendezvous Super-Peer #5z3s =222 515 T 5 4 Alice 1 User Binding

Advertisement 2> 2, % 31 ¢

1028 Advnamealice@alpha.net

Advnamealice@alpha.net
Purn:jxta:uuid-59616261646162614E5047205032503352646D2D77D649D5ACOBE4B3
C8F83FE103,
Purn:jxta:uuid-59616261646162614E50472050325033D2F8AC3A00BA4CE4BEO5A898
0C12251003

I ¢ Alice g # vk A 7 o

5.2.2 Session Setup

Alice ¥ Bob PP = Zis-20 9 * Bob e UA v Alice 3 ! #35--Bob 5 outbound proxy
JXTASIP Peer B i% i Rendezvous Super-Peer Mg 445 31| Alice = User Binding
Advertisement » * H ¢ 7 Pipe Advertisement #2 JXTA SIP Peer A & = 42 Pipe » & 7 #-3%
T RSIP L R e & IXTA 3 L G Pipe @%VAHCG s UA J2 3|3t @ » 100 Trying»
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180 Ringing % 2 & % Bob> #X {8 #]1 5 4_p ﬁé«}‘i‘:%‘iiﬁg £ F B w 200 OK-Bob & _JXTASIP
Peer B 43| 200 OK &3t 4 {5 » ¢ £ % 11 ACK 3t & % Alice - 5 {5 Alice fz3|z% 4 >

Bob £ Alice inSDP 2 4= = » & B UA ch¢ itz 24 kT o

5.2.3 Session Termination
Alice £2 Bob s ¢ 352E = = = 150 24 i3k Alice sh UA % & € 3502 1 BYE 3t 4 % Bobe
& d IXTASIP Peer A 22 JXTA SIP Peer B i % > Bob e F|2%20 4 & v & 200 OK o $ 14

Alice 4231 2000K » = chUA B | g 358 3 -
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Chapter 6 Conclusion

6.1 Accomplishment

Y SR S EE R ﬁ;’%’ﬁ TG gk

® U S r g - P2P SIP PRF%F I B~ i general-purpose 7 P2P T 5 JXTA + > %
Rendezvous Super-Peer 4§ % i ¥| Location Service s i¢ » 3 28 JXTA 0 peer it 43
i * iz Location Service 14 #% & SIP Registrar ~ Proxy ~ Redirector % PRF% » 12 % 2%
391 P2P SIP Fe i &0 Bhehi® (T30 o

® AU M (T kchd % ¢ e ~ IXTA™ Community Projects™ » {5 4 it

WE* Abr a2 %> B FETEFE -

6.2 Future Work
AFEE P RS BT AR F R A e AR
® SIPService Finder & A 7 » AT IRA K > L v R ME e AF P A

PRV - IR A R

a8
~=

by R - BEART FAET e R AT LARRE > AT

® i:

£
<
|4

> ¥ 23 F 3 AAA(Authentication, Authorization, and Accounting) s 41 » * %
¥ 18- Halo[15] sk 2 I AN i ek ALY o

® By - & SIPRpE A Gt #Hm> ¢ 7R > 4o Presence Server 14 2 PSTN i g
(public switched telephone network gateway) % - 387 1/ 8 ie 17 5 1% -

Bofs o AT Y Gt » IXTA™ Community Projects ¢ » 12 ¢ ##58 L A7 8 iv & 5

Bk o

! jxta: IXTA™ Community Projects, https://jxta.dev.java.net/.
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Appendix A

JXTASIP Peer @ zxp & FpF » 55 & 3 B¢ &1 User Binding Advertisement :

1030
Adv/uuid-5EB1105307B9454A8DAEA5C7CF2AD75CF56D4F7C608E4EA2BAOBEAS9F2B6D4
5401
<?xml version="1.0" encoding="UTF-8"7>
<!DOCTYPE jxtasip:UserBindingAdvertisement>
<jxtasip:UserBindingAdvertisement xmlns:jxta="http://jxta.org">

<id>

urn:jxta:uuid-5EB1105307B9454A8DAEASC7CF2AD75CF56D4F7C608E4EA2BAOBE
A59F2B6D45401
</id>
<name>
alice@alpha.net
</name>
<contact>
Contact: &lt;sip:alice@l40.113.216.104>;expires="Wed, 16 Jul 2008
23:04:03 GMT"
</contact>
<bidipipeadv>
&Lt; ?xml version="1.0" encoding="UTF-8"?7>
&Lt; 'DOCTYPE jxta:PipeAdvertisement>
&lt; jxta:PipeAdvertisenient| xmlispace="preserve"
xmlns:jxta="http://jxta.org">
&lt;Id>urn:jxta:uuid-5EB1105307B9454A8DAEASC7CF2AD75CD5A6AD46BF7C4DEABL
90B01C5A50484404&1t; /1d>&1t; Type>IxtaUnicast&lt; /Type>&1lt;Name>IXTA SIP
BiDiPipe&lt; /Name>&lt; /jxta:PipeAdvertisement>
</bidipipeadv>
<inputpipeadv>
&lt; ?xml version="1.0" encoding="UTF-8"?7>
&1t; 'DOCTYPE jxta:PipeAdvertisement>
&lt; jxta:PipeAdvertisement xml:space="preserve"
xmlns:jxta="http://jxta.org">
&lt; Id>urn:jxta:uuid-5EB1105307B9454A8DAEASC7CF2AD75C4BFECDD15E854684B9
ACBB19F134ACE904&1t; /Id>&1t; Type>IxtaUnicast&lt; /Type>&1lt;Name>IXTA SIP
UniPipeé&lt; /Name>&lt;/jxta:PipeAdvertisement>
</inputpipeadv>
</jxtasip:UserBindingAdvertisement>
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Appendix B

-

BT %Y

BN L F AP T A g g SIP L ehbody ¥ ¥ h
Content-Length ~ Content-Type header § i -

Registration

Alice % User Agent g p¥ e Proxy A 3 -

REGISTER sip:alpha.net SIP/2.0

Via: SIP/2.0/UDP 140.113.216.104:5060; rport;branch=z9nhG4bK91295
Max-Forwards: 70

To: "Alice" <sip:alice@alpha.net>

From: "Alice" <sip:alice@alpha.net>;tag=z9hG4bK42295646
Call-ID: 121784906138@140.113.216.104

CSeq: 1 REGISTER

Contact: <sip:alice@l40.113.216.104>

Expires: 3600

User-Agent: mjsip stack 1.6

Content-Length: 0

JXTA SIP Peer A 4z 3] w J& 200 OK & Alice'»

SIP/2.0 200 OK

Via: SIP/2.0/UDP 140.113.216.104:5060;branch=z9hG4bK91295; rport=5060
To: "Alice" <sip:alice@alpha.net>

From: "Alice" <sip:alice@alpha.net>;tag=z9hG4bK42295646

Call-ID: 121784906138@140.113w2167104

CSeq: 1 REGISTER

Server: JXTA SIP

Contact: <sip:alice@l40.113.216.704>;expires=3600

Content-Length: 0

H ¥ JXTASIP Peer A ¢ # * User Binding Advertisement » ¥ 3 i 1 2 o

Session Setup

Bob + alice@alpha.net % ) 35 -

INVITE sip:alice@alpha.net SIP/2.0

Via: SIP/2.0/UDP 140.113.216.114:5060; rport;branch=z9hG4bK18756
Max-Forwards: 70

To: <sip:alice@alpha.net>

From: "Bob" <sip:bob@beta.net>;tag=z9hG4bK20581794
Call-ID: 440069755637@140.113.216.114

CSeq: 1 INVITE

Contact: <sip:bob@140.113.216.114>

Expires: 3600

User-Agent: mjsip stack 1.6

Content-Length: 159

Content-Type: application/sdp

v=0
0="Bob" <sip:bob@beta.net> 0 0 IN IP4 140.113.216.114
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s=Session SIP/SDP

c=IN IP4 140.113.216.114
t=0 0

m=audio 21000 RTP/AVP 0
a=rtpmap:0 PCMU/8000

JXTASIP Peer B 123 Bob & & » i% 1% Pipe &% ¥ JXTASIPPeerA» v ¢ 23| T

4 0 & diE s Alice o

INVITE sip:alice@l40.113.216.104 SIP/2.0

Via: SIP/2.0/UDP 140.113.216.114:5060;branch=z9hG4bK18756; rport=5060
Max-Forwards: 70

To: <sip:alice@alpha.net>

From: "Bob" <sip:bob@beta.net>;tag=z9hG4bK20581794
Call-ID: 440069755637@140.113.216.114

CSeq: 1 INVITE

Contact: <sip:bob@140.113.216.114>

Expires: 3600

User-Agent: mjsip stack 1.6

Loop-Tag: d629edbel477dc

Content-Length: 159

Content-Type: application/sdp

v=0

0="Bob" <sip:bob@beta.net> 0 0 IN IP4 140.113.216.114
s=Session SIP/SDP

c=IN IP4 140.113.216.114

t=0 0

m=audio 21000 RTP/AVP ©

a=rtpmap:0 PCMU/8000

Alice e UA 4z 3] {s » 2 1) 100 Trying ernric# JXTA SIP Peer A

SIP/2.0 100 Trying

Via: SIP/2.0/UDP 140.113.2161114:5060;branch=z9nhG4bK18756;
received=140.113.216.119; rport=5060

To: <sip:alice@alpha.net>

From: "Bob" <sip:bob@beta.net>;tag=z9hG4bK20581794
Call-ID: 440069755637@140.113.216.114

CSeq: 1 INVITE

Server: mjsip stack 1.6

Content-Length: 0

JXTA SIP Peer A 4z 7] Alice e & {4 » i% i Pipe @ v JXTA SIP Peer B » JXTA SIP Peer B
JoF| 2 # % v % Bob - # ¥ Alice cnUA ¢ 3 1! 180 Ringing =73t & % Proxy A» # * &

SIP/2.0 180 Ringing

Via: SIP/2.0/UDP 140.113.216.114:5060;branch=z9hG4bK18756;
received=140.113.216.119; rport=5060

To: <sip:alice@alpha.net>

From: "Bob" <sip:bob@beta.net>;tag=z9hG4bK20581794
Call-ID: 440069755637@140.113.216.114

CSeq: 1 INVITE

Server: mjsip stack 1.6

Content-Length: 0
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e 4% » IXTASIP Peer A fx 3] {s %5 d Pipe &% JXTASIP Peer B> @ JXTASIP PeerB £
B % Bob ot Bob s UA » ¢ i » BB enfitst X128 Alice 281 » Alice (7 UA ,Thg

3% 200 OK &2 4, 4 JXTASIP Peer A -

SIP/2.0 200 OK

Via: SIP/2.0/UDP 140.113.216.114:5060;branch=z9nhG4bK18756;
received=140.113.216.119; rport=5060

To: <sip:alice@alpha.net>;tag=afee2211bc7a4b3b
From: "Bob" <sip:bob@beta.net>;tag=z9hG4bK20581794
Call-ID: 440069755637@140.113.216.114

CSeq: 1 INVITE

Contact: <sip:alice@140.113.216.104>

Server: mjsip stack 1.6

Content-Length: 159

Content-Type: application/sdp

v=0

0="Bob" <sip:bob@beta.net> 0 0 IN IP4 140.113.216.114
s=Session SIP/SDP

c=IN IP4 140.113.216.104

t=0 0

m=audio 21000 RTP/AVP 0

a=rtpmap:0 PCMU/8000

JXTASIP Peer A F= # 1% i Pipe 42930 1, @ % & JXTA SIP Peer B » JXTA SIP Peer B £ & %

Bob - Bob 7 UA 4z 3 s fi‘ug # BACK % IXTASIP Peer B -

ACK sip:alice@l40.113.216.104°SIP/2.0

Via: SIP/2.0/UDP 140.113.216.114:5060; rport;branch=z9hG4bK71609
Max-Forwards: 70

To: <sip:alice@alpha.net>;tag=afee2211bc7a4b3b
From: "Bob" <sip:bob@beta.net>;tag=z9hG4bK20581794
Call-ID: 440069755637@140.113.216.114

CSeq: 1 ACK

Contact: <sip:bob@140.113.216.114>

Expires: 3600

User-Agent: mjsip stack 1.6

Content-Length: 0

JXTASIP Peer B ,‘f’%’d Pipe @ % JXTASIP Peer A» & {¢ Alice e UA 4 3] {s - Bob ¥ Alice
Z_ & e media session iﬁé FRAT e

Session Termination

1 w4 Alice £2 Bob «g 4 >yt p¥ Alice # %7 Alice ¢h UA ¢ % ! BYE % Bob - JXTA

SIPPeer A Lz 3|z @3 4 » & d IJXTASIPPeer B {4 @ %7 Bob o

BYE sip:bob@140.113.216.114 SIP/2.0

Via: SIP/2.0/UDP 140.113.216.104:5060;branch=z9hG4bK84558; rport=5060
Max-Forwards: 70

To: "Bob" <sip:bob@beta.net>;tag=z9hG4bK20581794

From: <sip:alice@alpha.net>;tag=afee2211bc7a4b3b
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Bob

Call-ID: 440069755637@140.113.216.114
CSeq: 1 BYE

User-Agent: mjsip stack 1.6

Loop-Tag: 3242267e52e0f1
Content-Length: 0

#UA Jc 515 & w i 200 OK 73 4, o

SIP/2.0 200 OK

Via: SIP/2.0/UDP 140.113.216.104:5060;branch=z9hG4bK84558;
received=140.113.216.104; rport=5060

To: "Bob" <sip:bob@beta.net>;tag=z9hG4bK20581794

From: <sip:alice@alpha.net>;tag=afee2211bc7a4b3b

Call-ID: 440069755637@140.113.216.114

CSeq: 1 BYE

Server: mjsip stack 1.6

Content-Length: 0

gN@aum&ﬂé%ai@’ﬁﬁ&i%ﬁﬁﬁﬁiﬂo
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