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I. Infrastructures
1. IXTA
IXTA 8- B % 5 # b (P2P) g & 2 ;L ERFE A e
T hoeod pER B AN R IRy §T et g B 123 e (Peer Group)
LA m)‘@w °
“IXTA” & B E_% p juxtapose > R 5 side byside - &1 %

FHL A& B RIS @A BN EE R 4o IR E-
k- f#(cllent server) & 1 e oG A A2 - (web-based
computing) > P2P ¥ - i I (7 efE & c IXTA & =7 — % 5| 2 & open

protocols fr— %% & ¢ i g * oL 5 o JXTA i protocols & -
i peer #1714 ek

o  Discover each other

o  Self-organize into peer groups

o Advertise and discover network services

o  Communicate with each other

o  Monitor each other
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Multicast tree atop the administrative organization
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Illustration of Subordinate

»  Foreign Head
% Layerj ¢ 2t Head sonode 5 Layerj-1 ¢ fvp & & B <5 cluster ¢
2_ 2t Head £ node =’Foreign Head” - 4= B] > node 1l % node 2 -

~ 7
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Illustration of Foreign Head

»  Foreign Subordinate
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Illustration of Foreign Subordinate

»  Foreign Cluster
A Layerj ¥ » 4-% H Head % Layer j+1 >t — i cluster » piz
# cluster = % {2t e Foreign Cluster » 4™ Bl #71 » 112 d Aig4p
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Ilustration of Foreign Cluster
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Ilustration of Super Cluster
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v’ Layer0 ¢ 7 7 #77F cf1peers

v’ — i cluster d [k,3K] 1 peers #7i = o izt peer ¥ > £ PeFEFH ¢
e i peer = Head 4= Associate Head -

v #RPE & L Head shpeer #-¢ = L T — Layer 52 member o
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ATl o
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Illustration of Rule 1
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Illustration of Rule 2
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Illustration of Rule 3
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v Structured P2P Overlay : Tapestry & Chord
% TRk IR R b Rt gz vh > Ay g Structured P2P Overlay
® $¢ 17 Tapestry 4= Chord i P2P Infrastructure # fatt i :

gk i gk
* B Ak SR * F R e
Wl EOYER: * 4% E 3 B (neighbor map)
Tapestry | * = &8 L4 R AP DEH =R 2L
(Warp)
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*1iERp T * g ghenfde i 4 (mobility) £
*oRed iR * g AL
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* ¢ 5 SIP ¥ & F @ Chord e
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FLARETLGR *Content ¥ i 73 fx A&t RET
RER v
JXTA ,
* 4 RPEG LR E R * 73 f rendezvous server » ¥ #£ pure
P2P

v KRR T#m:fﬁ
- B 4o 3% Ak Structure 50 DHT 2 f]»&ﬂrsb B EhiEE SR
e £ B KT 5 EE i An g I Tapestry hi HiE 47 e K
HorBagd kR R EHES a5 0 2 AL Bug s Apg h
5 o faten IXTA & £ e o 5 @ g (¥ ﬁ#*iﬂﬂé’@*JﬂA
FOUEA P L2t K Application shmE S > @ R % A R R 2E
HeeR AL o
B APES IXTA £3 BAHRE HH# -
Il. § i ALM— % 3kt
1. SRS
> R IR
V' Peer ¥ # i video streaming service
®  Accept peer request
® Reject peer request
v’ Peer ¥ $:4z video streaming service
v 4e&F H s Peer
Voo REde oRER T R
® Provide service button
T {s if B4~ & video streaming service

<

® Source Peer List
p a3 PR Peer & i service

@ Service button: Indicating buddy is providing service
T 18 ¥ ) request % source peer » & f T video
streaming service

® \Watching icon: Which peer is watching my service
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2. SDS

¢ Application Initialization

Message

Peer v peer 2_ ¥ éz 4 3L

Presence

AT Sk R R
Kick out watching peer

% ¥ 5 service provider p¥ > 3% peer § fE % ik 5 A ﬁvﬁ A

S el

JIXTA P2P Multicast Comp.

Add to the already existed SS

PeerGroup or create one

Cache Service

Video Application
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1. #HWIXTAT
o & SS
PeerGroup 4t
o FH DR
2 - BATEHISS
PeerGroup °

2. #¥&SS
PeerGroupt
H s Buddy ’ &7
I EEST AUTIF o
3. #F&HSS
PeerGroupt
Buddy#1# & n
Service’ #w T

o UL o



4 Periodically Updated

JXTA P2P Multicast Comn. Video Application

[Update Buddy ]

Moadify Ul

¢ Provide Service

IXTA P2P Multicast Comp. Video Application

Start IMF

[Turn-on message

[Create a source ]

egA\dvertisment

Madify Control
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1. Tdrsd
Buddy & F i &
SS PeerGroup
3 Update s %
TEEoT RUIE o
2. THH=HE
Buddy#7# &
Service’ kw T

B BUTF o

1. #¥provide
service button
fs > Fx#s JMF > T 3E
> — Bmulticast
treefisource X
{6 5@ IXTAS I H
EServiced i
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Service
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4 Maintain Service : Accept Request and Kick
1. &7

JXTA P2P Multicast Comn. Video Aponblication
request

Accept Request

serviceil g,

S8 messade

S 7 ]
e HT R
B YRR
Modify Ul .
Ilmulticast

tree¥ » FR{s BiE

> 22 8
B o
FiSac 2 BUF 5
. . L7 2
Reject watching 2 N

2. BUIF BEL
B eBuddy 0 #-

s

Buddys_

Modify Ul

multicast tree

o ie o AL
0 3% A B H
buddy -

Remove from the multicast tree ]

¢ Stop Service : Accept Request and Kick

1. % M P
Servicei i - i v
S AR 3

f¢ » #multicast

JXTA P2P Multicast Comp. Video Application

Turn-off message

[Remove multicast ] treelit  Fow @
Already Turn-off messflge iR L o Rigmak
JMFE (% o

STOP JMF
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¢ Request Service from Others :

IXTA P2P Multicast Comp. Video Application L. )% ﬂ‘ﬁ—?j ot
Servicejk o
A
multicast treesn

parent § @3 L iE
% «ﬁ:—%’é%,é&ﬁ »
multicast tree:
[Connect to parent ] TEEoT UIE o
BIERZ T

i
FAEL O KT AUL

Requeft message

G 1

ParenfiMessage

Fis

Be Accepted Messag

dlfy UI

Show Msg

L

-

o

(oo ety

Rejedll Message

¢ Leave Service provided by Others :

. . o 1. BUI} ZLE&HRE
JIXTA P2P Multicast Comp. Video Application ) o
ip LServiced B i
BRI L LA AR B
fitree node’giw
1 A

2. @“T‘é}ﬁfm“ .E.f&v

service

Modify Ul

Leave m@ssage to all
fle in the Multicast

Leave message

ssage to source

provider &+ * £
B
3. M Pmulticast
tree °

[Leave the multicast tree ]
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3. Low level design
. Data structure UML

K Project \

StreamingJXTA
Video Application

AbstractNode

JMF 7 -

B LrceNod® Inherit AhstractNode

J

|l Iser defined Intarface ~
4 Node Inherit AhstractNode

P2P Multicast J

ALM Zigzag -

v t Node
J
(nser defined) I1XTA API
P2P Infrastructure N
JXTA Platform Node

{//A—bstractNode _\\

identifierPipeAdv //’fgé—tjf{ﬁ”ulﬁ%ﬁ?ﬁlﬁj
streamingPipeAdv //mHFH{EE
clustermateTable //fl#clustermatety;/

childrenTable / /7el#ftchildrene Yy

layers //?I%ﬁﬁq T B ey E)frj FiHead

K subordinates //ii— '#fiYsubordinate® it /

f s

ourceNode f/‘l\Tode B 9 R

HRLH headIdentifierPipeAdv //ﬁ'head['ﬁ?*,i@%iﬁ]
el parentIdentifierPipeAdv //ﬁlparentfﬁv%,ﬁ;lj%iﬁ]
parentStreamingPipeAdv / /Hlparent [ 5 EE

\ Qoolean isAssociate / /B E LA B
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Join Algorithm
Join A_g — B AT peer & 4v > i BEIHALR SHF TR
L fend (T U EROERG P IERFETRY > TRE 4
~ epeer 4e » 3 7R AR $H P cluster ¢ o T eiE B 2 40T o
H ¥ X &£ ¥ join request srrpeer > P 5 £ 4r » s peer :
If X is a layer-0 associate head
Add P to the only cluster of X
Make P a new child of X
Else
If Addable(X)
Select a child Y:
Addable(Y) and D(Y) + d(Y, P) is min
Forward the join request to Y
Else
Select a child Y:
Reachable(Y) and D(Y) + d(, P) is min
Forward the join request to Y

Depart Algorithm
Depart &% — & peer SGF#pabik S @l m > 50 4

FROR SR FATE R g (v e fj H K3 § R AIZE

Fiks

1. v shparent = 22 L ZFE peer 7 link # 4

2. 4% iz B 4EH chpeer § child £35d v P~ iR ianE s B2
= children # J8 43 3| &7 parent

3. 4%k in B AL chpeer i § A B F L RS fr:,ILW
B3 PIRTepeer kB~ BHRR cripeer & K ¢ chk 4 o

@ - 1 peer AL ALK BT 7 A deERT s
% service ehA g R ieIE PRA% 5 #B ¥ e peer gt
R B A IGARE DEIR B4e T G R JE T A AR

¢ TR SRIEPRAY A F A A B nﬂtﬁvmﬁ*ﬂh‘t%% ’
Jed b g B R At B R (& - ) peer k f F RF]

ﬂ:‘_ 1533: 'I%- o TUTF A Fﬂﬁ;i& 5‘_3, 7}@:]‘%’-/%1' E‘,"][;‘@@’% )(\4 .
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B HLRE chpeer P 2 5 % & 5 Layer-i
A.i=0-P % non-associate head node (4=~ B )

Parent of P

Peer P depart

P % Layer-0 non-associate head node

BIEBEAST 0 9T B Ree ¥ R 4 P ehparent £ #-v &2 P
ﬁ@ﬁgw% TE o (TR F R G ATHRDEIE 1)

B.i=0> P % associate head node (4=~ &)

Peer P
Parent of P —» O depart

Layer-0 <

P % Layer-0 associate head node

EPEOTR R GG RIS T T chparent § & - 22 P il B
2. ¢h (%98 1) B AL P & v ehchildren 2 /¥ crg & (¢
$18 2.)od * P A1 cluster ® ;% «H-_associate head -4
doFTRBL S g A # non-head nodes # - iE 4 - B
% B~ % P & % associate head o i #veffn T » i{ 4 P %
Ed oA gk T o i &4 clusterhead kil o - &
A-F e is o &Y P oenchildren i & 4 #7490 associate head
srichildren » d gt 3 ;% kB~ P 22 v chachildren 2 BF crig % o

C.i>0 P % non-associate head node (4=~ &)

O Peer P
Layer-i < %
O Q

depart
| o o

Layer-0 & — — @
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P % Layer-i (i > 0) non-associate head node

Bip AT )]*wi AT ez BE R

1. ii%c%’\parentw“fs’i? P eug &

2. tEJ2 P 22 v cochildren s 2 pF > Bl d £ B child 7/
shrcluster sirhead & f 7 45 3| &7 parent - » 7&,{@ B
associate head #7 /& er cluster srhead ¢ & % layer-i ¥ 5 & -
clustermate kBt P @ & % U ¢ associate head =37 parent » 12
fa3F ALM ek ,fsﬁ# °

3. wad T > Bld P A&v colayer-0cluster » 5 35 41—
® non-associate head v node k2~ P % layer-O~layer -i ¥ &»
& Bl o 4ok FAE NFAT 0 Pl d v ep layer-0 hassociate
head % § # i 412~ P «inode -

D.i>0- P % associate head node (4=~ @)

Peer P
O depart

O 10

@ )

Layer-0 <~ — @

P % Layer-i (i > 0) associate head node

T 11;; Haje & & QDb oo srEanz BEIE

. parent # '% 52 P i
2. tjEJ® P ¥ v ehchildren mjz S P d 3 aachildren 3 5
8o PTIRI2 N N0 A e oo % — & children 3 layer-(i-1) ¢
associate head- ¢+ #& children mﬁ‘ 2% NgwcaseC ¥ 2.4
@ ¥ — #& children B] Z_f >t layer-i <r7non head nodes » i& &
children iz ji- 5 £z case B # Ap iz » 4 LR % F|B- it P i
node J!ILPEF » fi&parent L PRBB~X P eonode s A A3Ten
parent ;2 J1 35 > igdt children if %7 pF #- cluster head i® 5 v
7 & parent o
3. ipiipend (Fif caseC ¥ h3.4p k> £ & 45—~ B node
KRB~ P g ke izl dd o
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o  Split Algorithm

i ALM Tree sfzk & ZE 459 > & i cluster # & 4218 3K
nodes(# 4= head % associate head)~ #]y* » § — B cluster 7size
TR ri%‘wﬁ i §7 split > & & 3 «hcluster ¢ 4 41— & nodes
= & Arehicluster - @ 3 1 cluster frsize 3774 4z 3k > ke P
¥ 12 i A associate head 1§ 4 o

Split eniE Az fe v K & > ¥ 104 = = f@m‘l},% o BT Ken
T B P o Fl &A% & cluster > 4 ¢ [FIB] % % 3% cluster -
head > 2 ¢ [F]B]* £ v ¢hassociate head > v ¢ 1B A& £ ¥ @
errnode( ¥ 24 head » 2t associate head) - Figure 1-1 £_cluster U
i 7 osplit = enze Jf#’ v erhead F_ Xpeaq>associate head #_ Xassoc®

Split &% — # 7‘%«3\# cluster U =1— & nodes # 3| #7:0
cluster V 42 > 4 Figure 1-2 -

| Head Assoc | Head Assoc

Layerj+1 . //’\ Layerj+1 . /,’\\
,‘,,/ o o
Layer j Layer ] _ ]
f U V ".‘
) (6 )
VAN LS
Layerj- 1 \\\\, 7 \ ‘ Layerj-1 !f)‘"‘. .‘\_‘ // j:,'/-:\
000660606 666 o & ©
Figure 1-1 Figure 1-2
Cluster U split = #- cluster U s nodes # % cluster V

% - b ¢ cluster V s nodes #2:% 1 head % associate

head 4 ) ﬁ‘é X’head i X’assoc"al}a TR )—T‘u g % = Figure 1-3
R o
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"4‘|-|ead Assoc 0
Layerj+ 1 . TN Layerj+1
Layerj s"‘f‘ i . Layer
I . TN ar
head.
o
41 f5
\\
Layerj-1 // \ / pd N Layerj-1 y \\ - /// N
) g 666 o 660 6 6 ©
Figure 1-3 Figure 1-4
4p T cluster V erhead % associate head #-X’head *v 31+ — & acluster ¥

B ié o 48 Xheag » 4 F|F — K enrcluster 22 > § (5 i en
node » - Figure 1-4 » i& i@ split e#> it‘%&,}; E A

3% split 35 im eniE A2 R § %“47; cluster #7 fe7layer @ F #1
AR ARV A% Feafin & layer0~ & layer1~
layer H-2 12 %2 # layer H-1- # » H & & % tree 0% &> @ layer
H-1 328 & &3 a7tk o

50 2R R K E T split ercluster 5 U v eh
head &_ Xhead ~ associate head £_Xassoc > A 2 eF7 Cluster i V »
v crrhead % associate head » %] 5 X’head 22 Xassoc > @ S %

% Source(f pF % layer H-1 enhead %2 associate head) -

A. % &7 split e cluster % layer O p% » ﬁ%&r'ﬁ

1. Figure 2-1 42 > Xheaq ¥ IR Cluster = < p#> ¢ #-7 & layer O ﬁvsubordinates(%
# Xassoc) i ¥ v i F| Source shdelay’ v B > £ delay $i < 7%~ L subordinates

it 5 #rencluster - & Figure 2-2 o

Head Assoc Head Assoc

. 7 ! Layer 1
oY @)

Layer 1

Vv U head assoc V\
ea .
Layer O Layer 0 /‘ (‘:?::; == )
e L 5 ~ T
\ l4)(5)(8) ] (4 (3) )
Figure 2-1 Figure 2-2

' Delay fUFfET%E | PO R @
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2

2. Xnead € 4p T_delay & ~ 15 cluster V -2 head - delay % - % 5% cluster V
1 associate head » ~ fI&{X’head v Xassoc © FR{& 4 cluster V ¢ H is clustermates
e parent £ _Xassoc 3 5 X’assoc ° ¥ Figure 2-3 »

3. BF Xhead € 4 3|+ — K ehicluster # > & 5 # ¢ — B subordinate > i ¥
T ihparent » g Az =t - & cluster - associate head - 4 Figure 2-4 -

4 - - ™ 4 - - ™

Head Assoc Head Assoc

Layer 1 _ Layer 1 _ T
./ ./
< My < My )
L) N ; N /
V] Xpead . assoc . Vv V] Xpead . assoc . |
' } ~
Layer O / o Layer O / \\.\
A A AL A T
‘ BIGIONEN ) ‘ ‘ BIGION (3)
- N S A 4 N
Figure 2-3 Figure 2-4

4. Bt o Figure 2-5 ¢ 5 e Xae00 97 parent # = fr Xassoo 7 parent — 4 -+ split
ﬁﬂi@ii,ﬁ‘fc;% = 7 o & Figure 2-6 -
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