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Gnutella -~ Napster #4 25 ¥} 25 (Peer to Peer, P2P) &A% F A %2 M IEA 10 £ %09
PEZTHETETREGRE  RRBF LT A ELHAMOPAE - £ RHIPH
Z 5T F AR B E (free rider) | 3% A8 o W& 35 2L ¥ 2k o2 42 [V & 49 3% ( P2P wireless ad-hoc
network, WP2P) 7R & B & 5 BB N 09 AR 0 R X H it i BE 3 2k B 4 I8 3R 3%
T%arf’aﬁﬁj%ﬁﬁ’M%&Eﬁ%%%%?ﬂA“%%¢fﬂ&$%%ﬁ

AL EEH B R KRR — L RAF A E R F AR - A 2 4T
%4AmaﬁﬁﬁﬂJ@EM%E%%¥ﬁﬂ RO E Lk ﬁ%ﬁﬁﬂﬂmg
AR BFtE s > FR% - BREEF @RALARLOARFRA T EHAH
LA F o 0k P-Grid & XA G 2L Kat SR B HA LT A ZEBG TR
RARAATHEAREEMEE TN F T ARAA R R - R B R FE RN
FRA G ER T REE S FHBYEA A>T AABRBABUIH ARG F
AL AEIB IR K o

R
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A Study on Free-Rider Distributed Impermeability
for WP2P Content Sharing

Soe-Tsyr Yuan
MIS Department, National Chengchi University

Tzu-Heng Huang
IM Department, Fu-Jen University

Abstract

Gnutella and Napster, once most popular P2P file sharing systems, have encountered a
serious problem for their significantly unbalanced content sharing between peers. Most
peers in the sharing networks benefit from the sharing of others without contributing. This
problem is so-called the free-rider problem. It is a very important issue to avoid the
free-rider problem so that all of the peers in the networks can benefit substantially from
collective actions so as to sustain the operations of the sharing networks. For the
foresecable wireless P2P contents sharing, this paper presents a correspondent solution
model (utilizing the P-Grid storage model) named as “Contextualized Information
Contribution Model, CICM”. This model enables peers in the network to share content
fairly and efficiently by considering information contribution of peers and instituting peers

the incentives to account for the global benefits of a private act.

Keyword: P2P, distributed computing, content sharing, information contribution, free
rider, ad-hoc network
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R T BRI SRR %Jﬁmm%éﬂikﬁﬁilﬁ%J‘NM]m
Oram, 2001] - £ #Q ¥ 493%% (Internet) L a9 B £ 3F % ¥ 2 AR 5 F 5 £ » 4» Gnutella -
Napster Z FM A F o KL P 90%1h Loy a5 (peer) B FE AR ENZARNGFRETF
FA A [E. Adar et al., 2000] » B4 E A5 F 1 HA 6 AR EHE A RRFOHFA
P o LRI BE A L T AAMEH (freerider) | o

A FEEARI AR RIEE  EFRRGTARMLE S A FR
NHERFOFRK > BEGRAKETHABEALE  EE2REGLAEAT Ny &K
J& A BB A o 64 — Ak - 18 3% 7 #(ubiquitous commerce ) 18 18148 &M AT 4% 47 B 7 #( mobile
commerce ) # & 5 —MEAFHeYER - A E# KX (client/server) #5424 [S. Schapp et
al., 2002] - ARBEHARS T AR LHERRAE L E > HeuaBALLGETRER &
H de gL ¥ L s 47 4 0k é’] 4} iéPs)v ey # 8 0 flde ¢ B & 44 (self-organization) ~ $
#& (dynamic) ¥ & - 532 K% (context awareness ) Z 45 [N. Daswani et al., 2002] -
AW SR G EE R 4 B 6 ZE M LIS O AR TR AL B BT 00 A SR A IR 0 A BRI K5

By ZE MR B AU T A T e BB ww.a&@&%%ﬁ%&m%ﬁ&m%a&%%%ﬁ
TR GG (scalablhty) BRRCORAELAEFIPHILASTE  BRELHR
T BIRE T RESE T YIRS RIER ORI -

W AR EEH B R 0 aﬂ.%z’[ﬁ%‘é’)ffl @éﬁﬁﬁﬂ’t ----- R R RN L
FETEMRAFIRERERAG A ECEE T FEN  TRREE BN F YA &L
AL JEE R TR HE R P e A1 %ﬁ%%%ﬁﬁj_ﬂtﬁfiﬁt‘ﬂﬁ%%ékfim IRF » B
e R EIRIRG > EETRERBAL R —BEEHETE - LHEAEH AR
RFELETHEERS  FIABHEE A TR EREACEFT I AR - TSN T
VAR BAL A0 SR s 1 % UL B ARRES -

R e Bl MR BRI R AN F 0 ARSI HBEBIRE Y (el f
3PS A BE T EE B AR MIEIR YY) — AR @B A A FAEMOE I - B (1) TR
FREYAFCEAR > »FELHMER o Q) B A RE S G AL EH RILA MM
R EGHEA A% BRIEAZGREHEE - Q) o FHEB AR -

R e dm b Z iR 8 By oy BE ST 2L R R MR IR BT 0 AEARE A X M B AR o F HH A Y
#ﬁé%li&ﬁ%éﬁ H&ERETR> BT ARG ABAELIEHIL T RS FHEIB oy A

C ALV REAR B EE A M F I T AR AR A SR (peer) 95 F X 0 F
nbﬁw’:éﬁ B EBHETARASZNTFE - ROA A FHHOERMNLTTE—ELMG &
WaE ) AR TAFER ) XA ERREAER G -

AXHEIE THEBIACERTRERA (Contextualized Information Contribution
Model, CICM) ;» A EABHEE RS FTHBRZ Y » FRINTALY - TREM - B
MM~ 5 FE Rwk o~ 3 B & (context factor) ~ #¥ 48 K A 3K AL (device) 893 AE
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A
onn

(performance ) % [ -F » VA 3£ 3] B 42 20 % RAF B4 X A A0 EHAE A -

AXARE gEM + 5 (shopping mall) & FEathst (@ 1 Aiw ) ABHEBETS
CFRGEBZIT O HEERARTA> ZHGBM AR flde : HRER - KE
AR R EHRITEAST > BB EIMFTRITRGH R SEEE (Flde @ 357
RORBEF - WL H FoIrde) o RFRME—EH & H LR L@ (peer) - (B PT
BEOACEE ARG HF LT AARTRA > B A AREBE XM provision servers
B BUSEAAMERE B ATHY PN E A AR (R REEFEITE
ARk o AFRGERFERMBREXLEH I BGEHEEL -

EBEH P CHBREY  HEA RS FZIRA—MLMENTE  LHEE RS FLIA
R ARARGERY Ry FEBRET,EFY > mE P AELHEA - Bk
BABIARA R GAREFBETMRERAGET L LB aZa RO THAH
RATRME I K0 5 KRR & B F IR BTy A s - 35 & Bk (contribution) 34
ERE - AR AEBHLEBEITER T A FFAAMEELGMA - NE I EFRER
AR A6 T HERACE SR AR o B BRI AR AR Y RS E  RHEHME
SF O RAERMEEZIM AR, FRALEFORK > RS T HES P ORMENZ M

N

BRI  AEKEIAHEARLEERORAL LR ENHEELER LT HE
il ALY BP R B AR o

1R RSN EIE S - B OAIRER D Z

AXERy LB =ZFH o F—HRMNAB AT AL BATRREENK H F
AR R o B oA 2R CICM X R F M EHR - F=ZFMFEH T A
MR CICM A4 F & B ER TRz £H 0 TR ¥R CICM 21§
- RBEAERAXEH ETRBEBETFRHER -
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R~ XBRIE

B R P RS BHEBRT AL FRERRNAE LA @AW AR
BATHR 2B I RALR IR I BIHART LR

Websense Inc. (NASDAQ: WBSN) Fi 4k 69 28 & 3R & 4% & - g Napster #¢ 42 o4 25 ¥ 25
WES T TR ECE Y MP3 SRR ZHA] - ATERBKRT  OF %
Ao BALERYRBAE  FRELH PP EAAX AW R EAGRA 55
HEERLERRTEAMAEL A EA KA TE L P2P HEH» FMWMstk
Ak 12 18 A P93 K 300% - % 89,000 B % - 4 § T L4 & (EIM)F £ 2%
ARt e Websense 354 - B A B4 LA A® 130 B AR 6y P2P R A XA £
1 > @3 KaZaa » Grokster % - #F % #%# Yankee Group /&3t -5 F A P2P 494 T # 4y
Z gk E O 50 1818 0 i B Trymedia /&3 K00 SRR T REB FA42B
500 ¥ o pboh - AR #AE Viant FEFHF B EFHETRETE 40 % £ 60 B 1@ ;
4 B #4 300 % 4% A P 7 KaZaa F 3, Buffy the Vampire Slayer” % % # ¢ 84 & 71 ik 4%
J| o

# [G. Kortuem, 2001] [N. Daswani et al., 2003] ¢4 #7245 & > BEH ZL A A A 42 —
BAGGIRX A% FEEMALE e A 8wk LA #RKw
BHETAN MG — B AR MBHBRROE CRA»RXGEI  BAF
S % 7 (centralized control ) » Z @ T AR EF » 2L ER T EALHABRTIELS &
MM FRARA G20 AP AT AN TR A RN HEE T ¢

— {8 E %] ( search mechanism )

— BTy FAMEA  ABHBOER T ETEANAEL  BAHH T R
FE BT A MEEE XA AFGRIERPTERGE N - m— B FEHIAFERT
FEH BRI R M AR A RBRAT B X RV T ' =B 4 Lt

® iz (topology)  MERYEIE T X @ WEMIRAEBEARGEME 0L
ENDEOE S i OO &

® 4t &% (datareplacement) ’ 7 o3& X 445& b - (BB H50 F K4 G S5 IR 8
A e

® A &% Wy (message routing) * {ABY X MMR I LR G T > TR TEREY
i1 0 Rbwdety B3 W ERAGRALGHRE -

IR ELMEEeNFRaFMNER AL HEEL  EFEHLETRA>FZTRERS
AUy FEBRAE—BANDGRIER -
2EMER > R — i E - BARX - STERSD A EH  RhdGFFawls -
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— &% (Security)

$#7hB & E%8 (malicious peer) 8RN RHIE » THRBER 54X A HoyfefE

B BTARRWNRATELER - AR 2R THRGE T T ¢

7T {34 (availability ) » A8 25 #f 25 49 5% F 04 @ 8% - 2 A4 2 L @R E

ETHYXFHEBRXATHEAR 2 THKLTMEEER - do 5 m e X %
( denial-of-service, DoS) °

# £ (file authenticity ) » HNMARE T A egrs T H » E FaeEa Ak

BB RN G EA BRI A Ay FHEBZT -

E % (anonymity) > #HAE RS> FHRAFRKFLAREIIREMEMAAL R

AR i

7 H 4] (access control) » #A R KA R AMMRGY E I - AR L A
B AR o

Bl AT 25 ¥ 25 K o F A il i B 8k K oy M A& A AR & ¥ (free rider ) #1242 4% (trust)

G9hAE o L EMAR B F ey 4 Eytan Adar % A6y#F %2 [E. Adar et al., 2000] 1%
Gnutella & %45 & + £ Gnutella B3RS F2&%F - HEar Lt THEAZLEL S F
BAHe mEfEEsX AT RALEARAB I —WEAE  LRHIRE T
REJE FH S A RMEBTRA TR c CBEAPBEABRERT AN THRNGE
RARMB  REBWEBHBARA> TEBE TR N RAZ — - A0 H S > Karl
Aberer [K. Aberer et al., 2001] F§ B EE R BH B A A FE R —R(wE 2 )

B & BE ¥ 25 A F MR —fx i 5 0 AR R F BT E AR 3] ey B R AR R R ARk e 1B BY
BivA » BBE MIZAL 0 B BLAS 2 B BL H1 8L A ool R Bk 0 T B BEAS AT 6 5 ik T A B B
#9412 % (reputation) RFBASAEE -

————

Uses QoS

P2P Trust
Management

_ A
exploits QoS
|

P2P Data
Management

exploits

R I
y P2P Network |

Management |

B 2.BLH B AR E S TE [K. Aberer et al., 2001]
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B AT B AR R OME ) BB AR AL R AR R R SR 3 6y 7 ik 3t & Sepandar D. Kamvar %
AR 15 (reputation) & K s ey 5 4£ % %1 [S. D. Kamvar et al.,, 2003] 32 C
Courcoubetis $% # &9 77 35 %, A 8E X & L #0932 A& 4 [C. Courcoubetis et al., 2002] -
BRI ROHERNRAR L AT EE S B BA — AR st Ak
RBBENY  HFLEAREALBEHEAT A FTHEBRGERAS IS L ALK TS L
R Y AAEEEANAE —EE R EE  ARXKCERANZ LRI SHHRE A
TRBOBMS  BRLERXGHA — @4 EFOBSL - #4157 (reputation ) » 2 &
(utility )+ & A (cost) HA » 3EA —ARLHF T I F 0 2B X T 3 &5 T4
G HER R T g R Raga s c Ak TIHREATELEHEET R ,»F B EEY
RARRE - FH LMD FRAMRER TDRF NIRRT ARE IF A M 3 AR R 30
2 H R A F A HA g RA -

BB AREREANERE I A IR ANERZIT  BRHAREEN TR
RAMTERBFEARETEEBP RN FARB R FEEZ BT AREITE A EE
o B EEE E A Awk T 3B M (contextualized attribute ) A K T o H b o
BRI A BT A TALATHREE LKL XA (group) Al B 5 kTR
CHMYF ekt AR A BERBME - A Z2 % (user profile) AT &)
AR FRA S ABRAA S HATE & RHGEI TN BREAFmMARE -

W ARHF Rt oy CICM A B R B 3 X 5 KAt 2 4% - B2 Ml ey F ik
MARENT AR R LA RYRFEZITHASTR - mTRAEEERRNEZRLE
A
O SRANEREIAEFXELRRTRERIZROGMA -

O HHATIAEEE LM AR GBI R Ty FHERE KR8 R T S (slice

of moment) % 487 °
0 S BATAFHEAREMARMMBAET BEEPA TR mFER2RAEH

ROR TR K oyt AR e R AR -

R S RALGERSERARAFNFRRRGOLRZRE » 2 AT RGBT
Fi e — ARy — B H o F 4554 -
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By e GBI AR IE P B FEHBMY AT AL F &ILE&@ k-
FRALEBAOBEKR  AHXRE AT BERACERTRREREE | (CICM)  f£ 8 H 2
FRy FHH@BAZ P > FEINEASH  AAEM - 2K > FR% > BRBE &
WMBALARLGARFR T LHAH EHEF > A& X HE 45 %48 &M@
HAWLBT Ny FEBGERE > LA AT RERRE AR ESHBEEIRBE AT F

bOE AR PG A E R SRR RN TR A -

Ao AR ER e AN - &k CICM #24teg it 3F 2 — 8 B 55l ay TRLE
(global contribution ) 4% » W & — @ E & F & (slice of moment) R, 49 3 4F £ A R 4
FEAY FHEBE T E AL EH (free rider) 49 - st - CICM Ry FF &5k

HRRSMMERNO R FER  THPFHERITARARGES  ARFE AT FRHEW
18 AACAZ B

LR AV AR L CICM B2 FFEXRMAR T EIN AN AAR - 3

H AP N E P F ey A48 CICM W& Ty e R BRI 0y T R BRI ik -

— +CICM BAZEFEEZRIE

ACICM AR ZEFE4HE GRE3I )P BHEBA A 6L T TEEZ
> ZA%{4 (sharing value) B X EB 2R MPZ RIERE =BaEAFEEENE
ik = (information contribution ) it H 3 & TR AR E 693+ H & i % 42 BE ¥ 2L 4 3
SFEREBFTERREFOR M - AFEEARTREARIN > SEERAEHRABCHE
Ay FRwE o W B AN FE R K B & % % CICM F & ¢ Strategy Evaluator 84 7044
& 4 - Strategy Evaluator € R ¥ 4% 1 % Profile ¥ &9 B M4 s & 45 M % AR o9 2 3%
> E 4wk oA % Context Agent i8R 3| 093 B A F > /@R IERT AT BER &
SmRMRILA T > TR B RSN H G TR FRE - Bt mkﬁﬁmAa
B iFiE - CICM F &84 2% TAB YRR E  ARREAREAHXH TR E
BEH ey 5 FHK -

o AE Ay FHBAEZF > CICM F @ FHFREA> FRXHNERST
RER>FEEHF L ARFEEAZF R 5 EH » CICM i i Preference Learning Agent
(PLA) kA% %&%48 %] Ontology [N. Guarino, 1997] [R. Jasper et al., 1999] &4 %8 5] 4
TR REEEAENR LR ZEEALAEFRT MR ORAN BTN E > T
ETRERYSFEEGHEAR  MAERFEEAZHFRENS F X5 HAZ ARG EFE
REHETRFRFL T AL AL Gl F E 5005 AP b R E EHN
HRATY AW RERPFHBERISERGBY -
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CICM PLATFORM
P-GRID PREFERENCE DOWNLOADING
Iis{ LEARNING | —i»
MANIPULATOR i AGENT
JED ENVIRONMENT
FEEDBACK
— (eonmxr A
PROFILE (Ad-Hoc Network)
STRATEGY | i | CONTRIBUTION | i, |  SHARING
EVALUATOR EVALUATOR AGENT !
g e

3.CICM B A ZF A RIEHE

i
%
Q
Ll
Q
<
\mﬁ.

FMyZEF 42N E5 o (component) 44 3h A+ i $LigE A dw

Profile : %28k 1t K 9 EA TR - BRILMBALH ~ R4F ~ AR E Ontology
AN FER - THFER > FREFEAMELLF &H%TMEJS&%
Profile + 3t H T /A th /2 A8 B B KT 386 - MG R BAMN T ALY FH & A
HALAAREER - Profile 693+ 7T AZEAE A H 7T AT 3] L AL WT B A0 B AR - B
éﬁ%%%*ﬁl%ﬁﬂx anﬂﬁ%%ﬂ% » T % i Profile £ 4 M MA AR E A > 4o BH¥F >
BH - g 8%&%E & AP S FERE  EAMRBFREH T ARME
AL VT AR B =y ’T’Rﬂfif’% 1% F 2 B A 3% 4] Profile A2 B A A #H0HE S > m AL
BAFEGEAETHRERAEMBAGER MY £ -
Context Agent (CA) : CICM “F & ¥ 44 Context Agent (CA) 218 ERE» F3R
¥ ¥ F 5 E 48 B 69 15 35 A F (context factor ) » 5]k @ BT & 69 B ~ BT A ML EE
Hek s WAL > RAZHE - TRELHFAET K\JL““‘dJ o FHEE L
TAF b4 38 3% 48 BT VA4E & Preference Learning Agent (PLA) # % #2 Contribution
Evaluator (CE) #0958l > B2 Y ot B Rt RE > TER FIRER F
SRR > BET Y %H@frﬁi@ﬁf’i B A 0 B354k (contextualized ) 4 & 3R
HRETEZSHRBEEN HFERY E:2 JS@E%M% 5 ARAS 0 BAZ 0 AR R A
$ TREE TR &0y F KL R BTIRIT 0y 4
P-Grid Manipulator (PGM) : g # K #F ﬂ,ﬁ;ﬁ] T P-Grid B ¥ 2 % X oy B HHE A
Rk FHMELMEMGATHE  FREBEFLMEM CICM F 4 Loy P-Grid
Manipulator (PGM) k3% F & A BAZ ey F 4t - 3 B PGM € #¢ Profile J B 4F4¢ | &
& o35 Ontology w4 & » RIF B LM F A HE RSB A AT RLMLM LR
1% o £ P-Grid 694 AR MET > S ER G A 3 o004 S48 (p-tree) » 4 F 4 ¥ 8y
Bp BLIt 4k T B A5 AR B a4 3% %) #5 (identifier ) VA B B3 A 69 &4 B » % P-Grid
Manipulator (PGM ) B8 K % e3¢ F 8 L3R T 2420940 85 > PGM #4308 3 %
(forward) # % # 3 #8918 52 64 P-Grid Manipulator (PGM) #8534 F4Z644% » &
B R B RAR G Y R BRI F R AT 0 M E e H AT RIE E AR
¥ & (routing table) F PPtk Ao B A H £ AL EEOKEERTE V€
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B —BEAE R — R SR B IRAE 0 AR — A F AL T A B BB AR o R
AR P-Grid o9 o # X6k 7 224 0 A 2 I K 00 B T 2Ly S F R H BE 00 B SR
F o BBy A b BB 0 4R R TR AR ) R B A AR ey BRE > PTA
i %) 7 Grid Computing 8935 5% » Bp B K B H 2 @R P A M X A 5 R
E R -
Preference Learning Agent (PLA ) : CICM J- 4  #y Preference Learning Agent € &
PR HFRAAEFENR G LR RA% Profile W 7& $1 48 %] Ontology #4 38 7| 4
F o EMAELE T B R BT Profile 2 ¥ » RS HEA FGERASER
%~ #14¢ B H 1§ o 5% Preference Learning Agent & g5 s 58 488 » s A T X
FRTROMFERFREFT FBOCHFANAT RS FTER  REAFTEFREFSE
18R % E MR BT FEE - flde 0 & F 5] 4 Ontology 5 & & > R 42 47>
FoRBEME  FEAFERNMA T ERET T g AR AITRE
#% Preference Learning Agent 64 5= H A5 T of vy | AR 942G L H AT X
FRAMTRELGE AR A "o ) AR AR TR GEN M
HRERERR AR L EFE > R FHIHERNB Y - Ak CICM F&
CERERNFN A A & - ERBEMBAAL T RS ZIRFAEL A FHEA -
Downloading Agent ( DA ) : & 4 F % #¢ Preference Learning Agent £ % £ 1% #1% 4
BARE R b EF s ZA1R 09 - Downloading Agent @ & F A %F Ko Foy &
SEABEE - 3 H A FA A AR o) Sharing Agent (SA) EA AT ey 3k A
# i@ > 3x 7% Downloading Agent € =] & #045 Fl % B AT A AR HAE T oo T HoK & -
VAR FEAR T 0 F ik g o
Strategy Evaluator (SE) : #& 4% 1% | &% Profile N 69 B A KRR AFAX G FHEKX -
i% 1% Strategy Evaluator #% i & F] H B A 69 F R0 F R > Flde @ 5 F Rug 7T & o
AR MR A FE  HHRESFT REBEREFEX  AMEAR
o E RN E E Profile T MR M HEERXRA > ZH LR EMELE LAY E
KRB FEGHEREN BT rFA%E Bl R\ %hEs
Contribution Evaluator (CE) #» Sharing Agent (SA) 7E 2 4% E BF 644542 o 4w b »
A ZEMNET > PTREBEBEATEREBS ZEHEER -
Contribution Evaluator (CE) : A3k FF L Z B K> FTHREMERL TEA AN F
# k1% » CICM “F 4 &4 Contribution Evaluator #§ B 4&3piE 35 L 209K » Mk
RAGENFHERERELFLE - AP BARS FTURENIREFLEH > TH
P KA R M kT 0 M R ROZH ST BRAR AR R A S 0y R Ty R R A
PAMEEYR FERRFEFRE hABHBLRREBL G BN - PTAER
F o4k B 3t IE B R ey A RY BLIR A Bl R e MR 0 R AL RS RT
VAR & — B BE B 4 (sliceof moment) W3- R o« XA L& FRALGEKRYH
R ERAE R G 0 PT A RIKSRAE AR 09 B8 Bk Z (global contribution ) » {2
FHELE TS IME  TAFBRAEKRENE  FEETHRUIELER -

)
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® Sharing Agent (SA) : & AL F ¢4 Sharing Agent I B ARF L E B K F
B3R 8. 1% » 3 g Contribution Evaluator 3:f&3# K F e @B ERBREE » 32 d b d
E R E 0G4 R A0 F G K & 09 Downloading Agent /F & T ey FE@E » %
#% Sharing Agent € @I H A A HF A M A RFRKEOTHRKE  AAFE - »EH
SEMARRLAY T RaE& -

— -~ P-Grid f#F 4518

£ E# A (data access) 93 4 » AT RKA BRI B A AT HEH

(P-Gr1d) P-Grid mA & # ey 5 X 8y B8 2& 544 F 4t (P-Grid Tree) » &f@]ﬁ]‘fi‘j‘é‘iﬁﬁ,\ﬁﬁ
Moy eh g F 4 Bk HEMER % & (Routing table) ¥ £V 4 — 4 5] 5 —
84 éﬁﬁ% (node) > FEABE &M F X E -2y THIF > A EH (query) w95 KIFH
# ﬂ**%%i%(m)x%%%ﬁﬂ&% PEL B 0 JC B A8 64 B BE & 7L 4 %
(forward)&% AR BARM BB S B R B HAT A BB BAR B A0 -
Rk B "‘H%fm)\ﬁbﬂzﬂ B R GTE BCA R 0 Bl 5 5 A H7 38 (insert) Fo s 2L

(modlfy) HE TR B 4BES B LB AR - REIRA - AAMER 6 FH R
51 00 W9 AAER » B P Ly A RAMEE (o FAMEE 2) B2 F L5200
BERER > WEHARAMEE 2 A EAAR G EAR BN A AEARTRTABGE LIS
00 WA MMERE > AB SKRA > AAMEE2 Py IR FTA ARM@EE 46 L P F @
B 6 & &3] 00 6091EEE » THAAMEE 2 TAERI L5 0089EFR - 5 —EeF
ERAMARE 2 AAHey L5 A 1] MAGTNELD > XATRMEEE 2 ZHDHEL5]
11 69 1E 52 - JLBFF AR 2 @45 B 0124 T AT Ak 5L %%Eﬁb>?éﬂ4@%§%€7ﬂ“
REET] 1wk B ADA I B PREZEAAMEE 2 A GE BT AELE 4 EH 3|
HAEBE SeyER -

#HMmEZ A T P-Grid BRI MR BT REBFA A AEE S Loyssd & &R
1% 3% B3040 8 0 & P-Grid 34 F 8 b ey 4247 — (B & B AR T A th B3 BB EH
AOHRARGEAEE - 4wE 4 PEMZMREREPL > AABR —FE>HA  £FH
é’J’?’fLﬁr’]E& P-Grid Z BA— A7 28 #2 (pureP2P) B9 A % EH » 7 EREF X

#ﬁ-ﬁi\}ﬁiiﬂkaﬂ‘

# A P-Grid £ &R H A A% T # %1% Gnutella 542 5 X 5 F-F 6 H s & m it
#% (flooding) vA B 1% &% $H1E 52 é’Ji#F}%ﬁE%’FE LE RIS S A4 Wﬁmé&ﬁhaﬁ
BE P54 B P-Grid HAAME R o) M TR EHEYFRIET A FHBEFRE ST
[K. Aberer et al., 2003] -
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Legend:
B poarx
Routing labla,
frauks hays with prefix P 1o paar X}

I

“wirlual binery ssarch raa”

(B, 100)
query(s, 100}

queryid, 100} fourd!

' ] © (© 6| v |

1:3 1:5 1 :4 0:2 0B D8
m:z o2 a0 :6 11:5 11:6 10:4

storas data storas dats shares data shares data stores data stores data
wih kay with key with kay with kay with kay withkay
prafix 00 prafix 00 prafin 01 prafis 10 prafix 10 prafix 11

4.P-Grid #5#E 7B E [K. Aberer et al., 2003]

Legend:
o Peer X

_P-.Rcuung of prefix P

Data
B D troms P) @

5.%1fEE 4 = P-Grid Routing Table Exchange [K. Aberer et al., 2003]

P-Grid 5% X 09 B H4  A B H B0 IR B P & R 2k A L+ P-Grid

ERHRKETHMN T ¢

TANHRAYRELEME > AR E TGRSR I 5 FBAE P AT E B 60 A HER
a o

FAAAL M B % BT EREME AT ESH £ (peerset)
T FETARGEHEFHREAARTHEFOF P E - EATARA ZHAEL
M (robust) » B &% AR oy L F AE Y K B (failure) %% B &k 52
BEIRFFA M SR LA eRE LA LR T MEMEZ L -

WA E—BhegdFdE o AR s K ey A EHR £ ) (scalability) 7% » a8 4 )
& F AR R -

= -~ Contribution Evaluator

RHFRAFE M F43% B8 (peer) &R 69 H AN F LKA M % Instance-Based

Learning (IBL) [T. Mitchell, 1997] % #4 — {84k & (sample instance ) * 3t H &% & & & 3]

R Rz HE L FRNAAFRKEEEZ L FWUAREL AT ARBEEES
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Contribution Evaluator (CE) F & A RF L EFWERTEE > »#H LU > ZWER AR
ik By BB S R0 KRR B (freerider) o & AT AR ARRL M > TR
i# P-Grid Manipulator (PGM ) & 3% 5 P-tree » 218 P-Grid 2 £ @ M X EH LMW &
MEH BT L WERR TR FREGTER LB AR FTER > THRHHR
Instance-Based Learning (IBL) #92 F# X F » £ P-Grid R AWML A » BITEAE
FRE B R4 - iR - 7R B RO T A AR EH] A K TAX AR EE (threshold) A
BEFRFETERAY>FT LXK THREA>FTER  RIAELFLEHRER
A skiE B ZERE R G -

BREEEECRAGE 6 FTT) R EEE A £ EER C o35 KA
Ywf % i# P-Grid Manipulator (PGM) 5 # X% &4 (P-Grid) » H#IR A te(ERE 64 &
Ao F &5 (sharing experience ) » 3 A FEERE C o B R ARREHE - T X L HAR
CEIAEA>FRY - &k B8 CHEF L@ A REE (information list) -
HERFR T Lk ZHAMBCHEAMNEENERLE AR CELT A Foy—
B ZE5E% » A5 C %I T A L& ME52 C o Downloading Agent (DA) & #
HE M FagF KA AMERE A oy Sharing Agent (SA)» AR A x| ERE C o43%
KB - EEE A € % E#) Context Agent (CA) EEAMIEHEE T AR Hlde ¢
PR 6y B M) ~ PR E: ~ 2R BT s MBRET » KA TREGHFAT -
Rt RIEBATRBPIKEBIAME A H 699 FEFFIE > & Strategy Evaluator (SE) #t
AT THASERAHFGE RS FERGE e 3 FZRRTE S RTDHK ~ 5
A FA>=F  HnBESF  RERZFHEX -

Storage
Sharing Experience D
Sharing Experience B
Sharing Experience C
( with key prefix 00 )

Storage
Sharing Experience C
Sharing Experience D
Sharing Experience C1
( with key prefix 10)

6. B BEMEFNLRIEREE

EAREDR S FRAE AR A REATFEARCAATHRENRE  BARAE
ZHAy FHEBR P HLEEAREEAR CHETAY) ZLE ARG HMEN C TRA B



o ERE o PP 0 B8 A €% P-Grid Manipulator (PGM) 4 # X 5%
#eEH (P-Grid) » I 148 52 é’] FH 4 F 428 (sharing experience ) » fn A B89 77 KX,
Al 3 b A EERE S Eey s d & (routing table) - &%%W%%T%ﬁﬂﬁ%@ 4y
A Z I R BT TR R R FER (wE 4018 5SZRHA ) o
S 3% 3t A Bh A A 45 1 B2 AL i% 4@ P-Grid Manipulator (PGM ) & 4% 4% € 18 42 2 M &9 & 3R
SFEE o EmAES B FIE LB AR AR éﬁf&?g AT HEERGE RS F
& B 1% {BEE A Bp 9T B Contribution Evaluator (CE) 473 & 1852 C o B T ELEE
RARZHEMEE CrFAARRELIZXHWFL -

WA EHEE > FEBRGBAZFRA NS FHEBE T A EGER  EHLAY
A RBATR Y TR T AFFRAET 2] 09 KA BT — B8 &R 4 (slice
of moment) 893 E 4L R FRABR T KWK LM REER  »H X% #%ﬁ%%%%
BERPBERE MGG 3RAE > PR BR T F R BN R M ARARELIFIFLER RETEA
RE M B4 M 04 AR o 7 Contribution Evaluator( CE )t # & % #1 Contribution Evaluator

(CE) i HA M 7 R FH A A F

Z< 1. Contribution Evaluator Algorithm #2345 BH

Requester X : a peer who requests content sharing in the p2p ad-hoc network.
Peer# peers who currently are alive in the p2p ad-hoc network.
Definition :
Ic (Requester X, Peeri): the information contribution of Requester X evaluated by Peeri.
Fwi: the weights of features that constitute the information contribution construct, e.g. value of
sharing, rate of rejection and rate of refusal.
Contextual attributes
En ( Requester X) : detected location, device and time from the environment.
Nt (Requester X ) : detected bandwidth, connection and speed from the network.
St (Peeri) : the selected sharing strategy from the strategy pool by Strategy Evaluator.
Vs ( Requester X ) : Value of sharing delivered by X who triggers the computation of En(), Nt(),and
St().

o (y) : Sigmoid function, the output is a continuous function of its input which is between 0 and 1.

ie, 0<o(y)= 1+lej, <1

Rrj ( Requester X, Peeri) : rate of rejection representing the ratio of content-sharing requests (from
other peers) rejected by X (the records of these rejections are retained at the side of the requestors —
Peeri).

Rrf ( Requester X, Peeri) : rate of refusal denoting the ratio of peer X’s requests of content sharing
refused by other peers — Peeri ( the records of these refusals are retained at the side of the providers —

Peeri).
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Contribution Evaluator Algorithm:

Function /c (Request X, Peeri ) returns the information contribution of peer X evaluated by
Peeri in a slice of moment.
Input : X, a peer who is requesting for information
sub function Vs (‘Requester X ) returns the value of sharing delivered by X
1. Start the Context Agent to detect the contextual values between Requester X and
Peeri in the p2p ad-hoc network.
2. Start the Strategy Evaluator to choose a strategy of content sharing based on the
contextual values.
3. Choosing a model of content sharing based on the strategy.
4. Return 6 ( En(Requester X)+Nt(Requester X))
sub function Rrj (Requester X, Peeri ) returns the ratio of content-sharing requests (from
other peers- Peeri ) rejected by X
1. Start the P-Grid Manipulator to search the transaction experience about X in the
p2p network
2. Return |f| 7Trj (X, Peer.i)
- Tt(X, Peeri)
sub function Rrf( Requester X, Peeri eturns ratio of peer X’s requests of content sharing
refused by other peers — Peeri.
1. Start the P-Grid Manipulator to search the transaction experience about X in the
p2p network
2. Return ﬁ —Trf (X, Peer. i)
= Tt(X,Peeri)
While receiving the request MSG. from Requester X
1. Vs = Call function Vs (Requester X )
2. Rrj = Call function Rrj (Requester X )
3. Rrf'= Call function Rrf (Requester X )

& Contribution Evaluator (CE) 3t &R F Bk & (information contribution) &4 /%
Hikd:

n

[] m (Formula 1) Pt % 452 454 % (Rate of Rejection) 4% % 18452 i 4
. eeri

HER>FOFLRE - ARER (target peer) X R F AL E - AT

ﬁ M(Formula 2) B3t A eyt 4 4E 4 % (Rate of Refusal ) » B % 35 &k 1A 5%
= Tt(X,Peeri)
XHEEERA>FNFHL%E > B2 @R ER 2> F0 kR o L3k » Formula 1 52 A %&

BrEirey @ X X /%’Eé’]«*‘ra#& R HAZ @ X TREZ > FEFLE > Bk
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ARG ATRGER X TR FHARELE - AH T » Formula 2 8] % — @4
A X ARIEHYIEAZ ALFEMEE X FEr R 2ELYLE ELELAS
kT X BRSSP FHRE sk RE  SRARRERYE  FIAEHETERL - Hd
Formula 1&2 » AT RTAIEHZ —HFE > P& L —1E52 a3 48 £ (Rate of Rejection)
Mk 64 % (Rate of Refusal ) #7428 2 46y FA% {4 (threshold) BF4% - Al & 7 sLfE ¥
BB W — 4 F AR £ H (freerider) o dwib » F AL B A 2 F Ik B HE R
N EWEIEEAR BT R B L BAHBEERY TR FE o FRRHHG M
78 o gbyb o Adkie o FAEME ( Vs, value of sharing) B - K&FRE R s B FH# (sigmoid

(Formula 3)#% 3 ¢ 32 32 ¥ AR 2] 04 5L B T R 483 4 8 > B3

function ) 5=
I+e”

HREBRPINAEI —Z M T - R BeN EEM EBERBIELE A
AN ERLE » 3 BARIFEHILE T8 User Profile £ 4 o F R vk > flde : FE A F AR T
MARHREEH LB TUAXEEA A ZRMANEHKARE > E > LEFRE T &
1830 B AT 04 3R 35 M BE - 45 A4l % i% 1B Strategy Evaluator Fff44 Profile #493% & (i.e.
WA»FRX ) ATAREABMERAZOE RS FERBEX - BAITF LR E Stw L
G E Rl RZ 0 FEIF AR Stw L % E RO -

» Strategy Evaluator

AR IEAE A F Profile M &9 18 A B kA A% 5 F4 K 0 18 Strategy Evaluator
(SE) i AZEMBANE RS FRS > fldo ! 5 FRBT I R T SHK ~ 3o H
MR FE S FHRGESF  RBREFHRX - A BN F R%EAHHEF Profile %
RUABRBHBERAE S ZH LAY RFECE ARG > ERBEREGEHRMEA - §8
BTy FEH) R4 0 Ao R X %% 4 Contribution Evaluator (CE ) v Sharing Agent
(SA) MR EFNIER  FAEEET RS ZTOHEANKRIE -k TERLSEE
WA T RBEABEFER,»FEMNEE o FRBEXGH ERLT !

>
N

3 dedb s AR TR AT RN Mk 0B 1 X Mg FH -
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R2DEXRMEXHER

2 ERGEHK HEM
%2 B A 1
Lk 0.8
FRKSE 0
WAYE {Yes: 1,No: 0}
(=37 $1A 1P 3 {Yes : 1,No : 0}
MRk R & 1, RaIAEE KD
HESE {Yes: 1,No: 0}

% 3t A A E K ¥ Contribution Evaluator( CE ) BF T 4k 4% 1k 4% Strategy Evaluator
(SE) ZAWMAR> ERs > BIF LR THTM  MRBARTRZGRE > &
2 Py EBP K F Swx ( Fwv*Vs+Fwj*Rrj+ Fwf *Ref ) (Formula4) &4 Stw -

$ -~ Preference Learning Agent

Preference Learning Agent (PLA) AHXE R HF T m A REEN R F 2 4R
¥ 7% By #2%] Ontology #9525 45 Rig ik h R ey AR @ B4 LR AARFE LA T4
* AT & L Profile ¥ # 34 & (category weight) » 4% J & 1 4F 8 FA 5| HE F 05 & b7 b
Wi A BBAEXTAZFTIMEA X AR FLT R FTRHAMEFGRIT M
£ BIE o ¥ » A# %A A Preference Learning Agent (PLA) %% & K3t i3 ik &R
AENRHER B AT RREEAZFRTROLFERF RN - R &
EANEE  HrFTHTRER _RGE  ERFBENCHAENTRA> I HER
49 B 84 > 95 PP AR IE 75 By 287 Ontology Ff st b R a9 A5 4 & » BALF 610 A H B M A
EFHNERSFTHFLERERE -

4% 0 Preference Learning Agent ( PLA) %<7 %8 B P-Grid Manipulator (PGM )
LUK Context Agent (CA) Wi{E o4 ARIZ2E(H - £F P-Grid Manipulator (PGM ) HY
EB57 o R R 5 B B B S B HAE B AG IR » /F Context Agent (CA) §f45 »
RIS I A % B 7 S PR - 22880 > AN 9 R 60 FH 38 0 SR 5 T SR DR BR B B B {1
SRAARESEAREER > T A EE R 7 QR RS e 22 B e R e ) 38 88 o o B v e
fiii ( category vector matrix, CVM ) » 375 1 PR JE 51 ) 8 A o & 1+ s 0 A B I R B S A
o R PR B 0 FH#H Profile (2 i o TR S88 438 1 2 1) Jo e B e S AL P
FAF 3
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RIMEHEEZRAEBMER

L) 1.3 L 1.2 4
Eogedl B A E S R EH R BR
& H UK LR 4

EEIAB EEIEB EBHIAE EEIAB
L F R HRE 33 BT LW
AT LY 2. POLOE 45 Rk 3 PR
s BEBE : 5 B s HER
Ko

BRIk 2 W;mﬁ EVIER 7 40

1.(0.1,0.1,0.1,0.1,0.1...) 1.(0.1,0.1,0.1,0.1, 0.1..) 1.(0.1,0.1,0.1,0.1,0.1...)
2.(0.1,0.1,0.1,0.1,0.1..) 2.(0.1,0.1,0.1,0.1,0.1...) 2.(0.1,0.1,0.1,0.1,0.1..)
3.(0.1,0.1,0.1,0.1,0.1...) : 3.(0.1,0.1,0.1,0.1,0.1..)

-

758385 Ontology

AU R F ey BRI E & — B8 EMAag &R 0 Profile &k A # R A 64 85 4
FToOANERAEAAT A FREBTRAAKRERT NS ZNRS EEHF > BIA T AR 0.1
b HEEAL > TR A BN ESHRNALEEFER  wE 7 @tk HIHG
SEXHEHALAN  BhdikRANEFEG TR AN G EERE 0 B HRBFERITES
SHEHHERNEE  REBRRAMANEEETEYER > B0 FHIEERTZG
R AL AR RNEE > FREHRAZRGBGZARTFERSFHRIEFR
PIf ¥ ok 69 AR 5% 1 2 %5 % o BT - RFFRBLA P ey #a 5| HE £ (category weight) & — Bk
B RELER > AP o nksmilEEMe 7y XA Rt A HEE LR RITEEE
EOY -

A E Tk M EEF R 6 Ontology 2 &R ~ R~ RE=AEE - FHEMH LR
R ERABE P RE SR T ok ey 4 o JLaF ] 7T A % 1 Preference Learning
Agent (PLA) a9 2 H M Toixdh | HAiEERS L HATREELET HE

R AR - A% TaEh ) A AR ERSAN WAAM Y TG Z R R A
R A BB PLAPHBLERNEARAD LG HERGB A - Bk
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CICM “F& @ ZMERA H ) Ay FE85R » BREMEAIN E R TR LA F 1%

Ei
J o 7 Preference Learning Agent (PLA) &L T AR FH B BT ELEE
Hikdm T

#< 4.Preference Learning Agent Algorithm % 2§z BF

CVL (Srt, Cf) : Category vector learning machine that calculates

the category weights based on the behavior of peerX.

Srt is a set of selections (rendered by peeri) from the option menu.

Cf'is the contextualized factor created by Context Agent.

CVM (): Category Vector Matrix storing the category vector for peerX.

CVM (Srt, Cf) =def An,m,k is (CITI1I, CITII2, ....,CITIlk,

CIT211, CIT212, ...., CITmlk, C2T111, C2TI12, ...., CnTmlk) ,nmk € N .

CnTmlk =def is x1,x2,x3,...,or x14e CVM (), x1,x2,x3,...,x14€ {0,1}.

Itv (s): Item to vector (transforming the selected options and the contextualized factors

into a category vector matrix). i.e., basing on the file feature set match with the feature of

category selected vector.

CWold : An old category weight stored in the user profile.

CWhnew : An new category weight calculated with user’s file sharing behavior.

« : Learning rate, @€ [0,1], aeR.

BHEFHE

(
0,1,0,1,0,0,0,1,0,0,0,0,0,0
)

HERE

FHE S T R B
B RN Bk B

8.;&EN#E A Ontology & flZ% A3
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R4 RRTHANGFERGARAE > L PRAANERGE CiTulk TR TAEF n
AT FE mEERAGEKBEARA>FAIIAEM - -ERENZEFETERSF
ARG MRIBEALEA BB SRAANEES T XX S8 RAGEZIMY B
M RAR A - BRI R 4T AN QTR BME RS £ - HhBBRBITFE 6
Bl e EAERE o B AT AT A R BTG E - B 8 FEEFA] Ontology B #]30 ¥ :
EREEFTREEEFEVNTA A ARLEHHEL > A LR FRARTAEA
B R I B A G TR A e B R — A o 4t
Fr ok sty 0 BB Itv 95 AT if b E A S X MR ANEFERE
7% %1(0,1,0,1,0,0,0,1,0,0,0,0,0,0) ° » sk ey 7 X Bl RARIE & 4 FAREFE B HEER
Itv AMRIE 0 TR ARG 09 B M3 BAF R X 5 H R B PT B e 385 & & B e - 15 21 487
BEQTR  EeHF - FREIHWANERGE CnTnlk > BPTF 2R @ ZHR -
5 #% Preference Learning Agent (PLA) RIEF YA G T4 Z A F AN E » B
A S FT ey FA R A AR R R A YRR TR R - desk 0 BP T R
SERFEAFR G EBRIARMEE - T E G R AR AP R B E 0 e Preference
Learning Agent Algorithm Ff % o

Preference Learning Agent (PLA ) 3+ #8514 & (category weight) #98 % - &

O00¢560

g, 2=l m:Zle:*l Y (Formula 5) BpZsi$#8 %] & & 4 (category vector matrix,

CVM) %5 & & 8 # ka5 # & (category weight) » g B 85T X3t A 4o
BB AR E R R R BR A IT M 0 ERRERLBEA B E RN - B4R Fah E4F
AZHE o BlhefE B EEG FET A EEA PRGBS T SME o & Ity A+
B F R B ik g FAEFE S 2 B & Compute CVM - AF 518 dy itv ik b R Ay AE R
ShtR RPTIF RIS E4ETE 0 AR AR S E4EE P RIS AR B ey AR EE
% 0.6 (6/10) XGHERS,FHABTHSSEHMNBME > RERFERGGERT
REMERZGERBEARB AR > & Ll @R EFE > FTHHEAFEA
Reteyfan i ETATRREARFRYFE  EBRNEEFEAIHNFE > &
B R R E A AREFLRG B -

4 A sE R — B & e3E &4 (ontology) » b ontology & &k £ 45 45 #k 04 Bl 42 F M R HEAS £ 48
BR O H A WA R R RS EFEQENRE

SRR ANBBEARG - B BFE S — K B R BEREEFEAXIFES R0y 55 ERG
AR A ¥ Itv by 45 8L ontology T ey s & A B4t (W 7) Moy A EFEa € - L i ®
FRBRAZLEHEEBEFIT] > XFEHBERF > L REFEGRMN - 17 14 BAGARNEFES

=3

T ©
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Preference Learning Agent Algorithm

Function CVL (Srt,Cf) returns the category weights of peer X learned evolved by
Preference Learning Agent.
Input : Srt, Cf
1. Attain CWold from the profile of the peerX.
2. Compute CVM = Itv (Srt) Ultv (Cf) .

N M K
|:| |:| D CnTmIk ('xl)
3. Calculate CWnew = 2=Lm=Lk=l

Nx=M#*K
4. Return a*CW_, +(1-a)*CW,

new *

5.Replace Cwold with a*CW ,+(1-a)*CW,

new

in the user profile.

H-HRTEERER

CICM F#5 F-F & 75 &% JXTA [L. Gong, 2001] #2 P-Grid 4-#& X 69 & #H4 &
BAMERR B 2B AS— 18 Peer 2 /THEE L - IXTA &£ — B BRI IR
ARy BB R 0 TR —#3s EYEMTEE (Jo 0 F4 0 PDAPC RIIREF) %
AR ey LB o (e —AF w3 CICM 2 & ¥ Z g Bl ik - )

L5 CICM & 2B - RMEITT7T — R $eh T - SLETROB A RME S
GRS
(1) 5% CICM AR BBV HA T A ZWHB P T REEHZGHRED -

(2) Bz 3 Preference Learning Agent (PLA) 25 & Fl £ A M EFE BT R BRELTAELDH
FEHERGEN -
A EEEGHERE TG
(1) # CICM &3R8 & 20974 th st /1 B 8 F » 45 1A acceptance rate 4F & 37 4& CICM #4935
#Z (metric) » 2 % - acceptance rate I 2k T M BB T A ZHEKR Y HHRZE > £ B
% 18 A AR B £ By acceptance rate R Er A L CICM #8435 5] h M F 4K F 4
BB A AAE R

(2) &£ PLA R &% af(‘kﬁ%ﬁ?f Bx ¥ > A ranking difference 1F 2% 3%{& Preference
Learning Agent ¢4 R /& ( metric )» H ranking difference 5 i 2k #7 & Preference Learning
Agent FT 2 F R0y E A M EFE T H LS H LA ENEHE

KRB BT EE R R FiBE I R AT %3 69344 % % (EBvaluative Function) R 5k
% CICM AR A2 BE 2L F A 0 F 091842 2 P & T AL 34t — 18 B 3R 20 5 1@ M L P 4 bk
P 7

89 & FE 3% 3 - 7 EBvaluative Function 89 2 X 2% 318 A3 A 4o F 7]
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Evaluative Function 1 = (1 - acceptance rate) ,~~ malicious peer rate

Evaluative Function | ¥ 30 Z R T U THREBET A > ZHEBRY I ZRERLTE
%o%%’u%%%ﬁ%$JMMMBWME%%¢\%%%$ FEd e ER A%
T AT G A R EMO T MARE AL o B4 KU R IR S HE R 69 F R
FE R IR A G CICM A 6y 5 FHEB Y SHIEL Y F > B2 b R R MRR
18 & JE R AR CICM A A o 282 44 malicious peer rate b % & 8 » & Evaluative Function
1 &3 1 (JFBP4E4R % » malicious peer rate $: 08 — b — ) » AL F 3 - mE b4
HRTHBBRNE S R BEA R TR GMER - R - 731 %5 49 malicious peer rate tb %
1& i » Evaluative Function 1 &334t 0 » & 3 » % Evaluative Function | HaE & 5 H B
AREROGEREAT - AR TAE—F i £ CICMERG TR FZTF @ AR

HHFHARSTF

Evaluative Function 2 = [ |(peerltemRanki — PLAItemRanki)

i=1
peerltemRank i, the information item rank provided by the peer.
PLAItemRank i, the information item rank provided by PLA.

Evaluative Function 2 35 dy4¢ fl %o ¥ {413 % % (ranking) )&+ > $L preference
1wm%a@m%ﬁ%%%&v%%mnﬁéﬁm%”ﬂk%%ﬁm”ho%rmmg
difference R_JE #4435 64 3% 4& 4e Evaluative Function 3 {RIE TR TR E F L4kl
R EK O & > ¥ % 1% Preference Learning Agent FriF 2| o9 3 - & R oy s & > £
# > % Evaluative Function 3°#4 £ R 4 % ¥ % -~ preference learning agent % ¥ ¢ & R A
£

Evaluative Function 3 = real case of difference .~ worst case of

B # Evaluative Function 2 ~ 3 3|3t B4 T - preference learning agent 3 & 4%
f%ﬁ%””%A>B>C’ﬁ&m%%@%%Am%%AB>A>C’%m
Evaluative Function 2 MM T A fmid % 5 £ 4 2 L3t H @42 4 B:(3-2) - A:(2-3) +
C:(1-1)e b KA IAZ M FLERAERR T RS ENROMEEA R LT
B bg % % £ KB B & = Preference Learning Agent #4434 & R v B & B By E
#EEE ik oM B K 0 KR £ IRSL 40 #RIE Evaluative Function 3 7T & #4432
F 5 50% (2/4) -

2 X F 84 real case of difference & o £ I 3K F 5 4 /3 2| 04 5 48 £ > worst case of difference & TR F
BRASTH A AR EYGHE R R EZRRNT O FRE AP REAGRN LML F TR PLA L H o9&
RARIA -
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— ~ CICM HEMEHEENHIRENZESS

EEREBYZLT B BTHATHRYETRALEEE - ATHRER
WIE P R A AER M ETET RS FZNES *Q%iAﬂEQX@,,Qé
WAR S F EAEY %%kﬁ(¢éﬁﬂ5%dku%HWNWNWW%%WWW
ERAREBEBBEITERG SV RBEAL 600 R ERAEANTHERIAEEZH CICM
T 6085 R < S 500 KR TR NS TR0 £ B R 02 60
T ERGEMBEET A RS FOER AR TROAREISL 12K R
BEERBFM #9w8 2 2.5 NBF © B 4 & T B CICM #83E F & &4F B AR £ 518 52 o5 1 Y
Bz b AHARBMTAREEGAAFTRES 0.6 £ HF Ll BRBEILETE
B A& FRBAlTRERAT -

‘E;r '-N

I
5
" A

BT AN R RE GRS J&EE TR
HELR > 7 o AR S Al > I
E%gﬂ{gﬂgi H&EIGHK fHENERRE %g% i

9.CICM %“ﬂ/}lb*ﬁnlg

AAMMEEE GRS L A LERFREL T RMEEPTER G EBIRES B (HE%
BEREREFRA) HAERSE (0 FREEKX) LARAFERBABRAVGARES
o dek 5% RFRATARBANBEEE  AEEALEOFTRXELFRETR
b A AR profile P oY 4R IBIZEMIFIE L o b @ T ALE R R BRI AT A
B ABERMER > HHAR AR (FAAB LN TARAEE>F) RERLHI
KR FHEBH L -

T LEBAATROBE  MIEELATEZMERAR > AT E N, FTHER MR
HEEM TARBUEZRRBAZBERLERRIARA T LT NEE LY ER LT
#% CICM AR 4 o
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xS.EMERSHEMER

#5) e L
{"All"~»"Part"» "Deny" » "Friend" » "Equal" » "LocationYes" »

> R RS
"LocationNo" » "SpeedFast" » "SpeedNormal" » "SpeedSlow"}

k4% : {64~ 128 ~ 256 ~ 512~ 1500}

T : {512 1500 + 2000}

ROLZAGTRFENFFEME  MRARTFTERBRSFHOLAERT -

*6.RMEREH

L & 8 3% LR AR
Contributive Score natural number HELE 5 ¥ ,CICM 8y & & £ 0
Alpha 0..1 TR E CICM 4 3 A %ayi & 0.5
Threshold natural number FTHRM, AR AT EE > FRE 15
Acceptance Rate 0..1 SFEEARRAGEE 0
Rate of Malicious Peers 0..1 T FHERGMEEA > FHEK T L 0.2

4 % % — 18 F B (Free Rider Rate = 0.2° ¥ &£#H % 630 }\)Q'J 4 R 7 VA acceptance
rate R ZREMAAEARYERSZFE > FTHRELEBE A, THRRAEGESL - X F
B B IE 5 AT de B 10 -

Average Acceptance/Rejection Rates

0.8
0.7
0.6
0.5
04 ¢
0.3

Ratio

1 2 3 4 5 6 7 8 9 10 11 12

E== Acceptance Rate .
Experiment

Rejection Rate
Free Rider (Preset)

10. BN ZRTITH

8 2 FRUEHMXAM All: RRZAEFMBERAR GRS HEH F > Part: 2 RAEH F - Deny: 72 F > Friend :
I =
a7

o
4 A& 5% » Equal : #% %3 %4 % » LocationYes/No : 4k 4% SpeedFast/Normal/Slo 3% & % B ik & 5 F
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WE 10 ¥ X s RAETRAAEHF - RERFHY S FROHEDLRAL  HR
FHE B AMB T AR EST 0 EKRE S T CICM 83145 £ 4 m 308 % 7 RK L7
T AEEIMEES>ZTEATRNAL  IKFRERNINE TR A8
22 CICM #R 4 A 2L 09374 A B BE o M HLA RS oY 36 @ F 40 S50 B R 3%t e A (e
B 02 AEMYBBRE  BXREAZ RS LHWEY T FH>E
REIE T EIELE IS%AEEWMILE  BERERZI T RBEMGEL - 28 A5
Y IHEB CICM 89304 > BRA D FEHAMEIE TR TIRA  ELYiET > A
ERE T R H AW P EITE RS FM8A o bi - KB £ & Evaluative Function
L3t B AT AR FRMEAME B H bR M ey 1% - & Evaluative Function 1 #
A L2 R TR ey E R (0.734003724) fLf st ey AR H LR (0.2) 73
Wy RAE % 1.329981 ((1-0.734003724)/0.2) » % da = » CICM Ff 48 4 o % A AE A & &
AR AR FF L F o ARG A RA CICM 89 F A0 5 H - AR FH LT
# CICM g4 ay o

BT R 0 KB R F 4548 A acceptance rate )b R E KM% > B BB AE &
BHERREHFOE A ZHEH R E—FBRECICM T EAURALT ARy @B T
BEMEEE > AEREIEE BB 11 pTw

SN

Free Rider Rejection Ratio

140 1
120
100
80
60
40
20
0

Free Rider Size
Rejection Ratio

425702 w3084 e Bl 6 T 8 00 F 0T 112

E== Free Rider Size :
Experiment

I Times of Rejection

Rejection Rate

N B EEEFIHRIERE

WE 16 X R ETAERF—RERPFHBIELRYHEIN LR AL > B P
Yo ARABRERAAREFUHBEHBRABRETROKMGEE M Y A2 E845K
ERAMAPEEHIELOLEH R AR RERMITHE - X > TA>FZWEHRT

FE WP RER EAT 0 T HHA TR T AT R0 20%8Y F AR B F AR AL 2 ey Ak &
M 12 R ERTFHIEBLERE 77.6% - fy L AR EEHIERBOILELEZREHFHE D
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BOMBYT > AAREZNRIELER ZWHEIE 0% L LY BHERETHRZF
BARSHL O AL o R THRERE R BRI R A - R RA LI R E®B CICM
s AR FEO AW T TIRR  Feeyiir > m LA KM ELEE
MR R EAWMBFEITE AT EEDY -

& T HE CICM 8 A E BT AEEZ M > H T RS FHEBREZ L
KRB EAEEENEAFRTS 0.6 EHERANX > EEREEwr>HE 12
Frwe B 128 XRETUAEIN AR EEZMERRE  BP Y s FM@EEL
HMERARA>ZRHEMIELE S WRERERT B0 RGEAY>F > — %A 35246
TAEEE R AR LA AR EE R AT REAREL I E TUHELETAE LY
CHEERE A 74.7% ((352-89)/352) ey fARE+kie @ » XA R REL S FTREBAEF
T3 ugiE B F & 83.5% o L 0 A bty 0T B %3t (free rider rate = 0.2, 0.6 ) 1 F
REIEERRA - AFFRRREE® CICM BT XM FRA R ELIR Y FHEE T
SRS E AR E L EEBR T EITE RS FEE -

i Free Rider Acceptance/Rejection Ratio
e
0'8 L ¥ vA.
2 06k Average Rejection Rate =
&
04
0.2 ’M«/\/M/\N\f\/
0.0
1 26 51 76101 126 151 176 201 226 251 276301 326 351
‘ — Accumulated Acceptance Rate === Accumulated Rejection Rate ‘

12. 85 EEERBHERR/ARIERER

—PLA SRS EREEMESEERZIES

o 2 IR 2 5
?%&E%gzz_:; _ | Il #k Preference MES-HEER
TUQ H R Learning Agent K& Preference

Learning Agent

13.Preference Learning Agent B & AfR4E
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13 % Preference Learning Agent BER ) TR AEMA > B AN TRER TR
o FE Y A AEEE £ E4E P-Grid 4% F F A8 A 09 4 R BF > Preference Learning
Agent % 48 Fl HEIFRITRFEAAE R &R ED o £ ARy Preference Learning
Agent # 3 B B~ 5] 47 7 £ 1000/5000/10000 &k 64 & #3758 » A 43 4k Preference
Learning Agent & 78 s£ 31 4k Preference Learning Agent 38 % Category Ontology < ¥ 44 4F
OB M E 18 (feature weight ) B4 % 64 B35 B3k £ & 0.5 K45 AT 4314k 10000
k84 Preference Learning Agent R EHE/TER 2L R » 3 HARFE I sk 4E R BT
1000 R g FBRAR  REZHNERZEFEFTWBRBERNF A REFNWEAAD S
Be o SRR 69 F B 2 RX 10000 ok o 7% B 0] 3K AE & A A A 09 BE o

A BAINRETH X THAETREAN R - F—HAANGER LT RED &
Bz oA v 18 & 4% 24 (fashion » technology) & £ B4 8k o« % —#A ey EH L 5 B 2@
H A #L (classic ~ general  sport ~ health ~ home ) % ¥ 2438k - BB TR A KL L
12 &k > Preference Learning Agent &4 31 &k ¥ 85 R 640 XAk £ 4 10 {8 A28 B LB
RO B BRI M 4995 5 1.5 N BF o

Gk BERGY F — 34y o4 48 s i 4T Preference Learning Agent E 45 £2 & 69 31 4k - 3|
oy FHARERY > 2R LEARME (A ) 2@ (AR =) AAAAHFHLE LY
F A B o B A 4 A A B R34k Preference Learning Agent 2R 38 % category ontology
oy E A E (feature weight) @ 3t H 4T 12 R F B - RIFE T W HIE AT R
FEH AR B 3 % Preference Learning Agent & ¥ 1 B a9 43 8L ST 0F A6 A 2009 274 &4 A
HOBBEFRET LA TROME KB 1415 FiF -

Preference Learning (1)

Feature Weight

14.5£15 category ontology 45 EHT#RE (EE—)

9 MR TFHIEE K PLA EREMEER LT BITLBZ Moy FE > T &7 PLA £ Y ehik % -
A ERBEHENEHI M EEMRRE  RAELZER 0SS IRMEE AT RO TR LML TRITA
o BB E T SRR L TORIEBERGART T RA AR -
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Feature Weight

15.515 category ontology $#3H# EHTIZE (FEE )

WE 140E 1S XMAETAEINE - RERPFH TR EAAHUHEE B Y
WEFRERAMADHFBMEEMH R AR RTROITEEZ LB 14 A —FH
H 45 R 5 A7 # & fashion » technology W {A4F LML » B 15 A A — &4t LERH A A
1 Classic » general » sport  health ~ home ZABA4F#AEL > £ B Lehdr T A F # 09 F &
BHARYN —RABAYN R E KR EN AL ERBGEH AR AT B
REBZ T AR 0y & A B b B8 R HIF R A A5 RIRE T %18 Preference
Learning Agent ¢ AR EE R T LT AR R TR AR -

3rd degree polynomial regression(rankingDifference)

16.Preference learning 195 = (388 —)
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6 7 8 9 10 11 12

3rd degree polynomial regression(rankingDifference)

17.Preference learning SE19& = (R )

#x 1% » 3% Evaluative Function 2 - 3 &4 ranking difference R & - Bx#% Preference
Learning Agent & & #t1E#E 64 3k 5 (sorting) wAZ A A A ey HREFER KX - & E 16
ME 1T XRETAFRE-—RERFHFLEEZ BT Y RAEERTRFFES
FHBERREROITIEZE - B 1658 —&H - B 17 588 84 LEH
HEHBAAGERAZRDFEE SR HH  BFFERFRET > A% E 18~2]1 £
LE#HA BERERZ T G5 EL -

%  AR4% Evaluative Function 3 2 —3F R EAFEFF L& R T TR E
PLA B2 F AR - AP A HERERAMAELGERAARETS 10 AR > A
AR R EZRRGEF EME 50 Xd 12 ROGTHRFTAFRTAIFIFE ZFHAEY
wk % 19.77366667 » 5% #% Evaluative Function 3 % 0.3954733334 (19.77366667/50) *» 7R
PP PLA & 61.5%%4 EE#E F - ¥ A BF % 5 2% Preference Learning Agent Ff 2 % & F % 49
AMEFRT LA 6 I LAY SRT ST Ry RIFEE -
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15~ %

EFRERZNBABHBERSZRZZT  AdAARRE "HRACETRARE
# A (Contextualized Information Contribution Model, CICM ) | » #| B P-Grid % # X £
BEBBERHER  UH AR REREE R TERTHERERE  EXBAE
Wy F P F MR EL (free rider) #93%A - R > £ " HRACETRATREHLA
( Contextualized Information Contribution Model, CICM ) | ¥) S ¥ 85 B3 F 8B E 2
o EEINEMSY - THABMAE - BFM - X F9k - FEHE % (context factor) ~ 48
AR LA E (device) #yzhe (performance) ¥ B F > T HAA LWEEF - oy
K 3t & (distributed computing) 2 & a & A BN LT RS, ZTHEK WY BN BRRE
(information contribution ) - it H i% i#® Preference Learning Agent (PLA ) £ 8 {8 8 & 3R
BEOTELARY  BAEO TR HEZLROES > REEBME ALY FNEE -

% CICM 89 B RERBT > AW XM RIART L HF LR, TEBYE R
HETE > LHAEAAEHHERLENEELENALTLAL@E T - B ENAZEE
AEENEFERTRBEETNBAANFLEROEN -T2 KRHXRBT —MEE
BEERRIF My FTHES - EAERZEE R, FHMBOMRS > mA R E»
oy ERK -

ARARBEBELEPLAZ B T E URZERE - THRIFOERAELER
R HENENRLERRBRANSZELE RS - XERBRNHRETEEHRIFIE
BB ER RAMEF BN TR - BAIFEXAGHENTE - RBEF OB
RANA B BEATN R AN AFR T (terms) AR FREE -
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FHRIBAE LBEZM R TRITREH RO EEEFS (Pl BHRURBEF -
WA Fedrde) o RBHXMNEF—EEEHYRLEMEEE (peer)  BERPTHEGA ELT
AR F LT AN TR > £58 P-Grid AR E K I B ATHBH ¥ O NG LG AR
(RAF) tedt - AXATRAXE Al (CICM ALK AAERE ) RZMEH X BH RS> F
0 ABRY &R KK ARAEHRAR

Constants Initializing Constants Initializing

©
\’-Grid Network ¥

(Ad-Hoc I:%\‘
I

Category
Ontology

)

(

Contribution
Calculating

# Q]2

Cam)
e,

Preference Learning

Peer X Peer Y

B Al. CICM % % 742 B
CICM F &2 #5724k CICM A4 AAZBMIE - A ML A% T H
B ALBRAAR AT ¢
TER YR FEAREALGMEE X ERT NS FNHFK > ARRALT
. EEEX(>FEZE)-Y (FEF) B CICM B » & 4 %% B i1t o o profile
b A A WIS E 8B ¥ &8 - category ontology Y 44 %8 B M & % % AL o
2. EE Y ARAAMERE T R R R T R R BREEN Y BAE

10 &G MOFRE TR FHEAED - B OFREE TIROZL T HFREE TOTALT R ok FH A
W% F - WRCABHBE (feature) SR FRT > ARAS FHBB YT ZAIWREFRE G THRERLL -
11 A& M@ BT Hhde THAR R EBE THOL T RA RN TR FHLEBAT (L TH)
0l KN R AF R R
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R BERBERERENGAHAR -

3. A8 YIRBMEAE K £#@P-Grid ¥y TEBEBFTERBI Y ERFLX -

4. (a)P-Grid FERFEFARF W EH B F A RS FTHERTFEFLFERYEAE
B -
(b) P-Grid F & RFHRKF W B DR AN KA FEB Y HFEFKEOHAR
Ay FEHYABFEE -

5. (a) 1882 Y IR categoryOntology.xml P 449 #8 5] 4 & - 3£ AR4E se 48 51 HE & & #735F 7
F A B WIER
(b) B8 Y FRGAANEEHREOTABDFEL  REIHWENER > iEw
B8 X AR T RaGFE -
(c) RIEMEE Y ay35 K » P-Grid -F &A4F TR A LB EFERR X L HMEE X
093 B R B B MG A

6. IRIFMERL Y ZIF ) TAFIER 0 & W Preference Agent 42 7H 48 F 64 F EIF ST -
it & AN categoryOntology.xml & 2 -8 7| 4 & -

7. (a) AR X 09 EBRBMEE Y KB REAEB RIFAGRBAZEF 2GS ]
(b) ELEyHEHARIZA > EEHEA T sl FOF S5
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