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Abstract

In the early stage of P2P, the technology was limited to narrow usage of file sharing, but currently, P2P technology has
become essential to maximize the efficiency between associated technologies without additional deployment of high costly
infrastructure and also the burden of the server. Especially, P2P media streaming service is a highly attractive service to mobile
users. which requires a higher quality in the mobile environment in accordance with the development of technology of wired
network as well as better mobile terminals. However, P2P technology should consider the trade-off between ‘peer selfishness’
and QoE for providing fairness. The P2P system also try to maximize the resource utilization through an incentive mechanism
for service differentiation and encourage peers to contribute continuously for improving the overall system performance. In this
paper, we propose an point-based incentive mechanism based on peer’s contribution level and energy availability for service
differentiation. We also introduce that the proposed mechanism efficiently enhances the system performance as the peer with
incentive using contribution and energy obtains more effective resource distribution.
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" staE e, WA e g, daelFolvista AR EAT e,
(Hankuk University of Foreign Studies)
S P E PR ESE SR P
(Hankuk University of Foreign Studies)
¥ “This work was supported by the EU ITEA-2 project 10028 “Web-of-Objects”(WoO) funded by MKE and
m supervised by KIAT”.
© Corresponding Author(E-mail: zeroplus@hufs.ac kr)
HAedAt 201393419, FH 454 2013159224

(1349)



Hel
ro
[m
~
T
Pl
rio
=
M
N
I
i)
]
am
0x
o
02
o
o

L
off
; 2

i

o x

ot
3

N
I

2o oot e

=l

7)) AFdAE %
Z(contribution) 5ol wel WA ZEl

(reputation),

differentiation

tlo 4

2 |z o K o
e o,
g
=
o

T

oo X M Ho O ot o by o

o

N,
[T o
LS

2
=

i
A
ol
>

2

[‘—_>‘:4
Aul
[z
=
B
[
b
i
1o
N

-

o

o

=
-

=5
b
N
ol

)
o
N

ol
rO

o

o2 e

i)
o m

H

N

>
D
S
>

Om}l_{

)
=
>
N
de oz

o
o >

M o

o 2

=

2 R

o W ofd oo
oot

o o o X

o,
ol

14
>,
)
rir
ol

o>

£
2
M e

rlo
2 o
A

L oo

N

-

)

_
-

o}
ol
!
N

o e o\
O hs

ot
i)
tlo
2
=

UZgo] mulel PP Htie] ~ETY Aulse] T
Holm A2 A WES kolv] 98] Azule) 4

2o & #ANE 7]Eola

o2 Fgataux Eapd o 2 JEYA Ve T3
ool AutAl dAAg HHAE AFs gk tLe] mg
o] 2EZY MuAE MzsdA Mulx AlTAE
ol gAEL FUHAQl et AF F v]go wE Fut
S 243 e Blo] dAolth. o] gk AlHelA P2P 7]
&2 BT 4 e figtez =T

4 d
ol
N

il
>
>
[>
juiit)
o

I
A% BYOR A A5e FYNL & YEE =
Weto] @5= Aol o8 sidstaat QlAlE R 7]
wre] o] Ael vjAYZe] B, A5, TlwE B
EAEERE YA Je]E o]Lo] Wor o]
T W] BETES Ao B3 Mus FES
2~ o] H}lo

=2
R=)
o
o
2
Au
h:
il
Y
of{
1
rlr
i)
o

A

-

A AHHE AT AAUZS AUE DY {5

Avh} Be AUS PAA Bujues
o

frtl ogﬂ i)

>

i)

i)

fol &L
to . 2

) AAEFATE axwte FHE R9S F

2ulst7] YsiA PWF(progressive water filling) &
rEFS Agalen 7ot g2 AAxEs 4Ed
HeZs SIS = Qddon ol wksto] 7|7}
e AAxEE dike LS v ksl AR~
FAE FAA EEgS Btk o] WAYUSFS F4%
oMol Tt Y FHE 3 Aoz mupd $A 4
o2 HiE e 2 qUAE et Far o] F7t
Q1 A7 87ET

Javis et al. @ = Ea Au)a A5 9FA AE
(payment)7]5+e] QlAlE|B wAUZSS A&ttt 1



R
co, o

s} (o

R

2

=

o

)

=

i)
tjo
sk

Jo

Bl

E Pdor b1 L2 o olfy

d 27 W«l

2

ol
~
Ao
&)

-

et 2 o

g
]
[>
{m

o
A

oxl

N
fo

N

e

oo

o
Lo
N

-

e

2 tfo

N

-

%o

-~

=

2
=
2L

oo >

o
N

—_

tjo

o

ol
>
ofo [

N

o oox fr ™

W

201349 68 NMXAtE=3 ==X M 50 A H 6 = 35
Journal of The Institute of Electronics Engineers of Korea Vol. 50, NO. 6, June 2013

2EYY HREJNAE Aekgh wet . A& = 2 24

AEe] s s sk 44 Foj5e) 7]ejel ouAg el JQAEH wAY
S =48, vlolHE HEshA HWA o zo pop wt]o] ~EgW A xee] o] A5S T
HE Fojutal 7A&HR1 §jde] oA S A7 T, oo W AH| A A5E o] Fo] A
UEe 2E89e g8 Az s)A Aol N 2El S §3 7)o 2 o]Zo] W 4 YEE s
ool gte s Adel ArtetA) gk b Bo) ek o)d) Hatel, 1 AxHe 3G A
gom ol W ERIEE FHHOR 8 aufsjep Hr Vvt gl 2719 dojERAE o
P AR QlEA olE AEkE A £3 UES =S 23 davt g

E7FaAE g glem R R B

AU Ase wElskA Za gl 1. A28 3x

P2P vlto}] 2EZT A=l 3] Eo=RolMy, 2ok PP 2EYY Mulsg 9§

= TS UR adled efshs )r pzea W slute) PP EZ2AE 13
I As Aul=g Ales 7IHE AY e gahe 2awsd 278 A9 FPw] 9
AUE B, dolEel FE FEEEE @ QRbid) AAF AReE Azdd s g nE

wAo MR pAe] o] dE openg W 5 JE= Wt oF 98 FiHe
EeE SQElth 1SS B 2 age Agow JldRt EAEPoint) R B9
RO AFE JPACk 3L o8 #9 wege ol o] ElEE Bl A4 Q2 o]
EA7F e ol doldHe] 9l 4 pgHom AAUE W AuFoR s} vE
187E pepdow dahs Sds A F 2719 208 FolE, BF7F YH FJFd 4 9
A dom sAEE At EAE LA AAEH

BoHAUSE AA PP A2" AT aAuze 2449 dates 59 goge] A=

£-219) 7104%_- A&H o= o]Lo] Y Yol EE o]Fo] FOo& 53| P2P ut]e] ~EF]

Ap|=E AsH e ol8d 7 Uk RS I B S e AR R

& WAYSS Alsert AR 2t aY 194 BRo], AARE(N,) R A9

Al e wER ek B A e ganEs)EvE 980r)S B 2

o YA T Aok GAE G, £
geyste] ARl AELYS A

PRV R WIS churningS =32 A

9 J

&
A
N

N fl
=)
o rlo
,IH‘ é
o
Rt 2 g

=)

N \,
7

]

D)
il
N
bl
\\
\
S~
~
N
’
7/

r
’/
1 r

0>

[e]

=
s
N
C‘/
\
\\
\
=
h
N
3<
=
S
PN
y <
e N
N
P
=
=
e
—
3
=,
K —
=
=

= - Rt
AAUZS Agdon Axd 846 ¥ . Competng fodes g
QA2 & = 7|HS AQEstoz A J2 1. Hetste QMEIE HAUZS 91T AlAH> T
=
JAlole] AL =k 61} : . - _ . _
Apelel Has stk Fig. 1. System architecture for the proposed incentive

mechanism.

(1351)



Klo
o0

~O

ol

i

36

o= o] gr=A Al A

E fkpt,) 22la 7HE ol|A

K

w

W weopl Mo M oW W
E N Miﬂ&ﬂmu
4% Mo ®g
va__..,ﬁ_ B THood N
= U gr o Al X
=8 TEi%ag
— A B
oA ) iy o B
do o LI I R
- = ™ )
o W 1|4oi]ﬂq
oy of 3 a T
mn Jq_Alviﬂ
\mwo ,w_r.._ ‘:m_./r aL .HAF\_ ™ ~o _néu
Xe WP, K
ENe g T E
th ﬂﬁoEMﬁﬁoﬁa
do ome & o O W, O
~ = ,Xvi A
N ol — T w0
X = . =
FTE T oW E g 7
T Mo T do W wm F O
ﬂoﬁaq‘ﬂal__/lﬁwﬂﬂ&u
g e g TN g
T = MET WP
N P %L = N B
g 5 e T oo
~wrow N woy
DB o O R ®
WNF oo MR
I o Home 2
Cw B e T Y
SO R I
Hrom A WEOR
3r xzﬁwﬁ%
=T ST g
i o ~
W T ® o
Bl dsew”
G T
T
o T o= ® oy
o w0 J
mﬂﬂﬂa_%w
R AL
it = ok .
T ™ & o ° M
= e W o
T T T m P T W

A

—g;;l_

™R v Prizpmel o

g E
A M
<
o
A VI
< S
—
g

2,
~

=
SOZ 507.
S

Il

T B
7 T
i
i

< ol

do

S N
T o]
T %O
8 o
A~ "
R
o N
wjr o
ol
FU
m™ B
o X
Iy
= oF
o ]
o Al
R
jan a

it
]
o

=

o

T

HAHL S

g

2z

[E|E Z[9F X}

A

2. Metst= el

ETTg A

W7 7kA] AA AlZko] AQE Aol

© FEE AT

o
—_

Ho

71oHpoint starvation)ell A Bloju7]7F 4] ¢k

71 gl

=®=0
=

s AlE . HAY

iy

o g2A Al

g 2ol

ol =

o

S

I 7HE |

0
on

%

%, ghemg T ol

N

SRR BN

o, AlZgolA] dehd 7

[e}

al

S

o
=

Azt wep A

2 HE

N,

~ Mo om
T Wy
~E @V
LGS o
B
= 9o 5 W
T ooy M
_ il o)
R ﬂmo ﬂ
o o7 Mo
=Moo
Mo
ﬂAE ;OL Oﬁ L#O
= e
ol e o
o)) A W.W
ol RO %
) ﬁo ol
BTy
n3 _U‘_ oy N
o e or
7 TR
2 oI
G
Al 3% ="
N
1
+ Wﬁ
< | =
= g
—_—
-
—_ ]~
| s
— | 4] |E
— ,ml

Ay

o]iEL

H

]

fe)
2
R

S

3} e Al A9 A
o}

=
3

o}

o

ol A
I

p=h
.

=
=]

[ eidding Siot
H Data Slot

2. Competing nodes’ bid per each round.

Fig.

(1352)



201349 68 NMXAtE=3 ==X M 50 A H 6 = 37
Journal of The Institute of Electronics Engineers of Korea Vol. 50, NO. 6, June 2013

Contribution(C) 21 (2)% utility functions ©]-&3te] AAwE9 &
exchanges gol Ayt NES AL BT F AL 59 4
Point ( Pz, ) THoR AAwrd dFEE HIZE = AQ)H 2
@ oho oA ol mhe AT LoE YA YA 5
g 7l E 7Nk g ALE v I HER T
Bidding(B) = o = 3 ==
e AQ 2lg goz Aadeln ndslcl @ F 540
Moo AS f F8H i wet 253 & 4
Peer
&election Atk
‘ Utility (U,) ‘ X, =X, +xpl,
N 3)
g 3 QIMEIE hFUES IEH YE HAT S-f-zx,- <W,,x, €[0,b] Vi
Fig. 3. Overall bidding procedures for the proposed i

incentive mechanism.

Lt. RBM—PIU (Resource Bidding Mechanism with
7t. RBM—EPIU (Resource Bidding Mechanism Point based Incentive Utility)

with Energy Proportioned Incentive Utility) RBM-PIU: 7} AAw=9] 74801
RBM-EPIUE 71 olUA] & 133k AANE B9
1€ BAx=ES] 7]oj= e we JAEEE Wx
o vz A B FEZ st A o] wAY

o
~
n 2
!

WO FAE(PL =c,+e)3 Y 01

- 1=
g 23 9B

N

=

AAE HAEsit) olu] ¥QQEE obA A3t ZeF
Z0o AzE Yo 9F qURAE 1A AR S| A . et el . 1 2Re=, ﬁ

Yoz A&AvE B3l 4BY 5 YLoR o EH
AYAZHE Y AMEBE 2w wadFoR 27

z71ell 7=t 42 A=A agd FAAAS
of ZQE slork REFAT A 559 oiNE B L

A A Pbolth, sxwErt FAwsse

7t mte] F4& By il AAx

= SRR e
o AHEUHLE W AuAsl Bel ge gy g on WO AN S perelved ity

functiong ©]&3}H 2

U, (x,)= Pz,.'log£ﬁ+1j
o N zdel M A o] ghe b @
o wherex, €[0,b,]

of @t} wlelq AEA Ao fUEe gy Ui(xi):maxﬁpt;log(mj
IR, = A()e] FoEe] we lHEHst 42 & 5)
o] o] W 71zt QLA B Fow FET) si. Zx <W.x e[o.b]vi

A(B)l A oluR o] T2 TAEE TS| = sA R
v =B () seaclon) (1) AAE = oo

- dyA EQIE= 2 FAwE] dYsiia 7Rget 4

Y ] - oyx] EQIEI] Z} FAwmr=o] e nlel gErfiu

+1
ZHg ek 4

) *

(1353)



38 ZHY p2Pp AEZ|Y MH[AE 2

ol

Ct. RBM—CIU (Resource Bidding Mechanism with
Combined Incentive Utility)

RBM-CIU=  oy#] A4 K< ©]&3% utility
functionl A 719d% @l (¢ 9ke] v &2 SIAE RS
Hojale W7lUZos ¥OER HMeEE dAxe 1
glatA =t [5lelA oln] AlQtd wAY
e+ e MAYUFHY] HuE F
oA FrhA o R uHd Ak deetaat gt o]

e

HAYEE pakol whel, Al 2w A]

N
maxZ(Ki(l—p)JrCip)log(z"+1]

o (6)
s.t.inSWS,xie[O,bi],pe[O,l]
i=1
Abe Al 7 QBB A7 Y S-S FF Lkt
g 9% A9 B WF 2y 3e o @ ¥
4004 1m0l AWt Wol = pt,xe, % %Ol

A

S
~
S

~.

= bucketoZ 7FAE 4 9ttt WF &g
=

%oy S
b o

oL o g
o
AN
X
N
N
o3t
e
rlo

NG
o
o
b
[
4o
i
it}
o
g&
o
b
N
N

a

[o

o A9 AWe 2x o] mE FTY L) F
fe) =
i=3

B

il
oot 19

ot

R

o

b

B
= |n

g 2

2 |5

[N

8 18]

5 |5

G

[N e

pui NN
al T Pe— = P > < > 4
pt 22! Pt pr,

O 4. WF 12|52 o388 AHa 2l
Fig. 4. Resource distribution mechanism using the WF

algorithm.

St

Hel
ro
[m
~
T
Pl
40
=
Hr
N
I
i)
]

Im

x
o
02
o
o

oh sk A9 2P et T buckete] 4
o] H9 7 re} JUYXZHE W FIUE gt
|

g oy, Aol A 5 gU%ol, FAEE

1: E,Z,; //sort in ascending b;/c; order
Ar

2:if (Db, < W,) return x,_b; //no congestion
i=1

30 =0 bw= W, /initiad value

4. while(bw > 0)

5 A;=bi /i 7b/ag

6. if(bw <= 0); stop;//filling end

7 else if (A;=0) //same height

8

9

k=0;

k=k+1;
100 if(A,, .=0)//count peers with same height
11: go to 9

12 else //calculate x;

13: temp(l):( AHk)*(ai—FaHl ai+k)

14: wftemp(l)*(m)

it
a; +a; 4

)

15: Ty 1temp(i)*(

i=k
16: z . mtemp(D*a; , o/ Y a;

17: bw = bw-temp(i);//bw remained
18: go to 4,

190 else if(A; > b,/a;)

20: x;=min{b;,bw}, bw=bw-z ;i=i+1;
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22 else
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24: z,=min{temp(;), bw};
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26 if(bw>0) //available bw
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