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Efficient Resource Sharing in Desktop Grids of

Game Tree Search
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Abstract

A desktop grid federation has enabled the organizations to solve large-scale game tree
search applications via resource sharing. Since such applications can generate/prune tasks
dynamically, the simple credit-based resource broker can easily lead to resource thrashing,
causing a high computing overhead. We develop a credit damping component that is added
between the broker and the credit database. By applying certain equalization function on the
credit data, the broker avoids rapid interact to credit updates, therefore prevents thrashing and
then enhances the system performance.

Keywords: Desktop Grid ~ Credit ~ Resource sharing ~ Game tree search
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class Credit {

private:

int value= 0

int changeUnit=6;
public:

void updateCredit(int A) {
If (value = A) {
value = A;
changeUnit =8;
}else {
value += changeUnit;

}
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< it % OMNeT++ &k #3 F % he k5 > OMNeT+H+A_ B C++ 5 A A~ i ih

ﬁ—a%g\:l 3¢ & (Simulation library) > & pF > v £ 5 4 B (22 =78 (Framework) i i #-%5 3 4
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mﬁ{z %0 BAenT k%o~ (R R % O R 2 f{&_i » B o iz ® OMNeT+H+HiE#1 £ - R

PREWFTE LT AG R R AR 2P RGBT

5.1 OMNeT++5§ 4

THE OPEN SIMULATOR

Academic Edition - not for commercial use.

Bl#% 13 omnet++[E] T

e OMNeT++enfif B g ¢ o 97 it % anit » U] F — 300 R & & 55 248
SRS Al 1?& 2T AER AT R W S e ha F ek X ﬁf‘f#“* A B
RAEFRER D ugaﬁ%ﬁ»wm@ﬁ i Tk m@ﬂ#%*ﬁ%:ﬁﬁﬁ
E: 35 RIS | i T Bﬁ&;ﬁd B L R EERE A KT AL A ey 0 #
B { def & p ndich > Bl FIRBRABITLIFEDEIARE -

Eclipse _OMNeT++#7# * ch@ H# R8> 3 W7 MR e A BGFEHLE > B
EEBUEELANAG 0 AFIE B RES I TRFEFBITE KR >
Microsoft Windows ~ Mac OS X -~ Linux % H i Unix-like % 5t - OMNeT++533] d 3
[ WA S
(1) NED # % 47 # 4 it (NED language topology description » .ned #%) @ * & T & R § 2

Lo e plesfretzgoate > TR FHEFAE o WL TR

(Message definitions > .msg #§) °
(2) /8 H = Rk 4o45(Simple module sources » .cC #f e .h #)) + * Ryt § chi7 i

EEBRIL 0 FAR T M E B AL 2B e
(3) OMNeT++3 & % & 7 A B4 > H P v ¥ * 3 > Problem — 4-% & compile i
27 3¢ Mot iz ®w ¥ o Event Log — * 7\%;'7? PR AT E R IR R o
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5.1.1 OMNet++er cSimpleModule £ & S ¥ 4

5111 & Sk

® void initialize() : fficleatE = 2 (SALer e o
® void handleMessage(cMessage *msQ) @ fefi-ie & Jc I msg 2 {s 4 rd e o
® void finish() : A= 2R 2 B4t e > 3§ * 0 BB EAL Y it e

5112 = f Sk

® send () @ BiEMLLHBLHEo

® scheduleAt () : #FiE i &pe o

® simTime () : p # {3 fe;" ¥ sy o
® setKind () : & E3 A fA4F o

® getKind () :FE2w @ WA AR o

® setName () KT AL LA -

5.2 23 % #

# % OMNet e B2 %6 * & BAEE > & B H.ned #H22 .cC £ > H ¥ ned i T_&
Bl fi E A SRR Sl CCthdn e AT L 2 2l o

5.2.1 ned #4

T
\m
Grmr
\
S
i
=
R
\‘.‘
3
Gl
JFls

- B e 73F 5 e it nedﬁ%f{% g g T
A &Pg_ﬁ,z EE\%;}{_—% '\ # *#_Qr’r_

W4 14 ned h2 425 %

simple Borker // (simple module )

gates: // %_3 submit mﬁ%l a2 ﬁa?] »
simple  Group // (simple module )
gates: // Z_# submit2 SRR TR

simple  Worker // ( simple module )
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gates: // #_s master m@?] a1z ﬁa?] »

network net // Z_& net 2 ik

submodules: // & & 2 i ¥ Ffice 2 2 #iF
broker:

group:

worker:

connections: // T_& 4 Beid & 3 N

5.2.2 cc #%

CCHhi & X AMEEEH L0 ¢ g RAGEINL S EE RS

=
£

IFE A SRR HHERTALBOE S T R RN F o7

B4 15 CCfh24z:t % 4

ﬁl‘
v

%
v

}w&

Y

1% 33 5 fE g

#define MAX_TRIGGER_DELAY 5

I[h T %- BAA B FAPERF RJad L
#define STANDARD_TASK LENGTH 50

I1E 4473 1 ivehE B

#define WORKER_CHECK TASK_PERIOD 30
Ilworker € v e p & kfh f p @ A7 bt B ZirapE @
#define MSG_KIND_NEWWU 0

/lbrokerdc 31 pt 3 4, ¢ & 4 = 5%

#define MSG_KIND_TASKREQ 1

/lworkeri% % broker s 553 .30 4,

#define MSG_KIND_TASKCOMPLETE 2

/lworkeri# 1 brokersns = F 7331 4

#define MSG_KIND_WORKER_CHECKTASK 3
[Iworkers# e f & & & 1 17

#define MSG_KIND_WORKER_TASKCOMPLETE 4
/lworker = = 1 ¥ 4

#define MSG_KIND_WORKER_TASKBEGIN 5
/lworker e e $31 4

#define MSG_KIND_CREDITS _TEMP 6

I[5 % =T33 & 18,3+ & Ecreditid i » credit damping = i 31 4,
#define Credit_Damping 0
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/ICD~ i 8 % B fx
#define Credit_Damping_value 15

/ICD =~ it en¥ firiE

53 AN H G

DG A DMAO A S N EODE S T
et

ictocd #0: Tictocl (tebs. 102 102 existing / 102 created.
Next senver: NEW WU id=0) in 410} Broker, id=2) Jae
wodar Sl
e NEW WY e ded Tk
Bl B i -m n
[ Tictocl (Tictoct) (id=1) [ Crrinna@i e q

® scheduled-events (cMessageHeap)

B9 (Tictoct) Tictocd

] Coens |

i

He as3Ee

T

gt




Event# | Time | Sre/Dest Name \Info

o I s e e T T o

#1614 184 worker[93] --> group[0]  104,104,50,93,0 id=684

#1615 worker[91] ——> group[0]  172,172,50,91,0 1d=937

#1619 group[0] --> broker[0]  104,104,50,93,0 id=634

#162 group[0] --> broker[0]  172,172,50,91,0 1d=937

#1623 185 worker[42] ——> group[0]  114,114,50,42,0 id=738

#1624 worker[0] -—> group[0] 168,50,0,0 1d=923

#162 worker[73] --> group[0]  198,198,50,7%,0 id=1114

#1627 group[0] —-> broker[0]  114,114,50,42,0 id=738

#1628 group[0] —-> broker[0] 168,50,0,0 id=923

#162 group[0] --> broker[0]  198,192,50,78,0 id=1114

#1633 186 worker[12] --> group[0]  148,148,50,12,0 id=853

51636 group[0] —-> broker[0] 148,50,12,0 id=859

#1632 187 worker[58] --> group[0]  182,182,50,5%,0 id=1032

#1639 worker[69] --> group[0]  125,125,50,69,1 1d=1058

#1640 worker[27] ——> group[0]  127,127,50,27,1 id=1063

#1641 group[0] --> broker[0]  182,182,50,58,0 id=1032

#1642 group[0] --> broker[0]  125,125,50,68,1 1d=1058

#1643 group[0] -—-> broker[0]  127,127,50,27,1 id=1063

sl650 189 worker[33] ——> group[0]  126,126,50,33,0 id=786

#1651 worker[97] --> group[0]  156,156,50,97,0 id=885

#1652 worker[36] —-> group[0]  192,192,50, 36,0 id=1082

#1653 worker[20] ——> group[0]  196,196,50,20,0 id=1101

#1655 worker[10] --> group[0] worker to server:Task Reg i

#1656 worker[84] --> group[0] worker to server:Task Reg

#1657 group[0] -—-> broker[0]  126,126,50,33,0

#1658 group[0] --> broker[0]  156,156,50,97,0

#1659 group[0] --> broker[0]  192,192,50,3%,0 id=1082

#1660 group[0] -—-> broker[0]  196,196,50,20,0 id=1101

#1661 group[0] --> broker[0] 10 id=1388

#1662 group[0] --> broker[0] 84 1d=1390

#1667 broker[0] -—> group[0]  226,226,50,10,0 id=1388

sL662 broker[0] -—> group[0] 50,84,0 id=1390

#1669 group[0] --> worker[10]  226,226,50,10,0 id=1388

21670 group[0] --> worker[84]  228,228,50,84,0 id=1390

81673 190 worker[§7] ——> group[0]  120,120,50,67,0 id=759 kind=2
#1674 worker[93] --> group[0]  164,164,50,9%,0 1d=893 kind=2
#1677 worker[12] --> group[0] worker to server:Task Reg id=1404 kind=1
#1682 group[0] —-> broker[0]  120,120,50,67,0 id=759 kind=2
#1681 group[0] --> broker[0]  164,164,50,98,0 1d=293

#1682 group[0] --> broker[0] 12 id=1404

sL62 broker[0] -—> group[0]  230,230,50,12,0 id=1404

sL62 group[0] -—-> worker[12]  230,230,50,12,0 id=1404

#lezs 191 worker[44] --> group[0]  154,154,50,44,0 id=883

#1690 worker[93] ——> group[0] worker to server:Task Reg id=1412 kind=1
#1691 group[0] —-> broker[0]  154,154,50,44,0 id=g83

#1692 group[0] --> broker[0] 93 id=1412

21694 broker[0] --> group[0] 232,232,50,93,0 id=1412

#1695 group[0] -—-> worker[93]  232,232,50,93,0 id=1412

#1697 192 worker[70] --> group[0]  144,144,50,70,0 1d=855

#1700 group[0] --> broker[0]  144,144,50,70,0 1d=855

81702 193 worker[30] ——> group[0]  160,160,50,30,0 id=889

#1703 worker[37] --> group[0]  178,178,50,37,0 id=981

#1704 worker[38] --> group[0] 117,117,50,38,1 id=1014

#1705 worker[42] ——> group[0] worker to server:Task Reg 1d=1423 kind=1

W% 17 > F fi o 5 4

)

% 18

w3 i

24

ﬁﬁjﬂiﬁﬁa?}‘




54 MR %RS

5.4.1 Credit Damping = i

M LR B DR RGRP

B& 19 7 % 5k

credit_damping (CD) B g (true) & B B (false) i 2 ~

CD_Value # {7 credit damping pF #1 i * 16
B o

worker_num Worker #ic &

user_num User #icE

user_credit

User =7 credit &

task number —_—
- ERPS

STANDARD_TASK_ LENGTH o
X — AR R

A R HDP DA RRERFRSZHEHRNGT I PR RS IFIEE o dodh
HAIFRIF 7 0 APREZ L TR Rfrr BAFER SEE 1227 5% o

W% 20 7 1 i & R (LI~L3)$ & i R % 8(CL~C4)eny 2 Sl T

L1 L2 L3
STANDARD_TASK STANDARD_TASK STANDARD_TASK
_LENGTH =50 _LENGTH =80 _LENGTH=150
L1C1: CD & B L2C1: CD & L3C1: CD & B

L1C2: CD_value=15

L2C2: CD_value=30

L3C2: CD_value=50

L1C3: CD_value=10

L2C3: CD_value=20

L3C3: CD_value=35

L1C4: CD _value=5

L2C4: CD_value=10

L3C4: CD_value=20

T RSP S FRE AL TR RS FRSE Y L AT
Worker_num=100 ~ User_num=2 -~ User_credit=5000( ¢ % i * Jﬂ" e ocredit E)
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Task_number=5000- 4 + % 3% i csg 3k i 2 0 5 L3P > & user «hcredit @R & 5000
¥ 12 broker s TR ELESSY o
PR ST (FE R L 50 ehiz ik i C1-Ch o %

8000 120
7000 A A n A 100
6000
e e
! —_
S T ANANN YV AV Y
° 3000 40 =
2000
1000 20
0 0
mm Userl_core user2_core  e==yserl_credit user2_credit
Bl# 21 %% L1C1: 2 iv& 2=50 - CD A ¥ fz
8000 120
7000 100
6000
MMMMMMA -
éizzz Vv v v'V \' | * V V ‘Vv U 2
° 3000 40 =
2000
1000 20
0 0

m Userl core user2_core  ==yserl_credit user2_credit

B % 22 955 L1C2: 1 iv& & =50 ~ CD_value=15
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7000 100

= MARNURA WA AT -
Wy

o ! X
9_)4000 y Vv ' { V 60 5
Q3000 =
40
2000
1000 20
0 0
L B B e B e D B e D = R D B B B B a a s B a  w w  I =  h s
OO OLLLOLOOLLOLLOLOOOLOLOLOLLOLWwOLW
TN <FTONMNOODONMUWOOOMOOTATANTOLNODOTMTSTONOODOANMLO O© 0O
A A A A A AN NNNNANMOOOOOOOSITITTT T
System time(s)
m Userl core user2_core  ==yserl_credit user2_credit
B4 23 45 L1C3: 1 {¥& A =50 CD value=10
8000 120
7000 100
6000 A A A AA
5000 ~# 80 _
= (&)
o X
@ 4000 v\/' ’V V” vVv \/V 0 5
Q3000 =
40
2000
1000 20
0 0

mm Userl core user2_core  e==yserl_credit user2_credit

Bl# 24 7% L1C4: 1 it& & =50 - CD_value=5

P A AR EL o 1 TR B S 50 niEsrie T CD Bk A B P B o0 ¥
credit_damping_value A% i p > § % % A8 TR AR T R o

27



74 C1-C4 th 5

=

P
l

80 =

v
=

MR BRI ITR R

120

9000
8000

100

o
o
o
~

1oy lom

5000
4000
3000
2000
1000

Hpan

T€69
T¢L9
1799
TOE9
1609
1889
TL9S
ToYS
TG¢S
Tv05
TE8Y
oy
1Ty
T0CY
T66€
18.€
T.S€
T9EE
T9T€
Tv6¢
TELC
T¢Se
T1€C
T0TC
T68T
1897
TLVT
T9¢CT
TS0T
8

T€9

Tey

T1¢

System time(s)

user2_core userl credit user2_credit
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TE R
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19yJom

o
o
o
<

Hpa

3000
2000

1000

T€69
T¢L9
1799
TOE9
1609
1889
TL9S
ToYS
1G¢S
Tv0S
TE8Y
Teov
1Ty
T0CY
T66€
18.€
T.S€
T9EE
T9T€
Tv6¢
TELC
T¢Se
T7€C
T0T¢C
1681
1897
TLVT
T9¢CT
TS0T
8

T€9

Tey

T1¢

System time(s)

user2_core userl credit user2_credit

mmmm serl core

=30

80 ~ CD value

26 2% L2C2: 1 ivE &

+
~

]

28



8000 120

7000 100
5000 4 80 -
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© 4000 f w ’ YV“ ‘ \ ” Yy ¥ ' QVW v L W 60 5
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A A d A A dd A A A A A A A A A A A A A A A A A AAA A A A A A A
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N OOOOANTOOTAMWULMNS~NOODAdMULUNOANSTOOOOANSTOO0DO ML NNOD
A A A AN NN NNOOONOOHNONETITTITOOOLOLW OO O OO
System time(s)
m Userl core user2_core  ==yserl_credit user2_credit
B4 27 95 L2C3: 1 i¥& A =80 - CD value=20
8000 120
7000 100
6000 n n ﬂ
5000 v !80 o
= y g
B 4000 | VV V U 60 =
© =
3000 40
2000
1000 20
0 0

mm serl core user2_core  ===yserl_credit user2_credit

Bl# 28 73 L2C4.: 1 it & & =80 > CD_value=10

P F gL el (FRE I T 1 FE AR L 80 chizirie 7 CD B xsr A B k&
7 % > % credit_damping_value A% M pF > € AR TR AR T IR o 2 Ak fril G R
X PR PB-4F o
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© 4000 =
3000 40
2000 20
1000
0 0
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System time(s)
m Userl core user2_core  ==yserl_credit user2_credit
Bl # 31 7% L3C3: 1 i¥& B =150 -~ CD_value=35
10000 120
9000
8000 100
7000 80
= 6000 _9?
@ 5000 60 5
© 4000 =
3000 40
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1000
0 0
A
O NOTOOUANDDTOOANNITOOANDNDNTOONDNDTOONDT O OWAN O
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AA A NN ANMOMNMETOODOOOMMNMNMNMOOOOOOOOO A A
D B e B B B B |
System time(s)
mm Userl core user2_core  e==yserl_credit user2_credit

Bl# 32 9% L3C3 : 1 iT& & =150 - CD_value=20

X F RS IITER G 80E I iT 2 ¥R R 5 150 chizixiE 7 CD Bk
B X B e B o % credit_damping_value A% i< pF > ¢ A% TR R T o o & fd 2
TREFMERE T F 30 & worker 2% o ST W I 0 1 (EPERTARE pF o R
G e d o L B RAFAIAET Y o R @ TR AR A e o
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Bl 33 % 1 (£ B (LI~L3)¥f & fis B 4 #c(C1~CA):h R iF = ¥k

L1 L2 L3
STANDARD_TASK STANDARD_TASK STANDARD_TASK
_LENGTH =50 _LENGTH =80 _LENGTH=150
L1C1: 21 L2C1: 20 L3C1: 20

L1C2: 19 L2C2: 20 L3C2: 19

L1C3: 17 L2C3: 18 L3C3: 18

L1C4: 15 L2C4: 18 L3C4: 18

5.4.2 Credit Fp{ #7

TSR RGP
B % 34 7% ¥k

credit_update B Ex(true) 2t B2 B# (false)credit F pr g

FT
worker num
- Worker #ic+
user_num
3 User #ic&
user_credit

User =1 credit &

task number o
- EP TS i

STANDARD_TASK_LENGTH AR
L - EiRE R

PRk E A% credit WEL AT A FF N ERFR{ETE oL o T A
APy BRES 0 FFRIEE K% 71 iTE B ¥ credit_update %#c o H AW Z H T S#Ec
Worker_num=100 ~ User_num=2 -~ User_credit=5000( ¢ % i * Jﬂ" e ocredit E)
Task_number=5000- r4 + Z 3% i ch3p ek if 25 5 AP > & user i credit EFE K & 5000
¥ 02 i broker fa i TR R AE SRS o

A2 B BRnp chE BBBRAES 2 HAGFI B LA SOL (Farcs « Bl i

34577 s APRGFZ AL FL R AR AR SFEE 62T 5% -
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Bl 35 2 1 itk & (LI-L3)H & A R F8(UL~U2) 5§ 2 S8k <

L1
STANDARD_TASK
_LENGTH =50

L2
STANDARD_TASK
_LENGTH =80

L3
STANDARD_TASK
_LENGTH=150

L1U1: Credit_update & B

L2U1: Credit_update R B

L3U1: Credit_update & B

L1U2: Credit_update F¥ ¥z

L2U2: Credit_update F fz

L3U2: Credit_update ¥ ¥z

N R %A FE RS 50 ShiZ R UL-U2 o1 %
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7000 100
o LA A W WA A
5000 f h b0
S NVNNYY VYV UYL VNY v , 2
X
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System time(s)
mm Userl core user2_core  e==yserl_credit user2_credit

Bl % 36 %% L1U1: 1 i¥& A& =50 -~ Credit_update A B
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