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The Study and Design of Resource Allocation
Management for the Desktop Grid Federation

Student: Yuan-Yao Chang Advisor: 1-Chen, Wu

Institute of Computer Science and Engineering
National Chiao Tung University

Abstract

We usually need a huge amount of computing resources to solve the
computer game applications. Furthermore, these issues of computer game
applications are highly dynamic and low latency features. Thus, our laboratory

has developed Computer Game Desktop Grid (CGDG) for these applications.

This thesis improves CGDG resource allocation management,. including:
the fairness between users or organizations, the fairness for multi-threading
jobs and the efficiency of allocating computing resources. Furthermore, this
thesis also argues that the more stable, the better performance is. Finally, this

thesis confirms the argument by experiments
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Fa 4 % EUE R ek [18][A7][18][19] -
A. Scenario 1: 1 i¥j%;:t

¥R ERR S R URE 1 T i § B3 INEXT 454 i v
% o & % e 3] INEXT 45 £ B 7 005538 JISUBMIT 454 535 i3 1 i »
¥ AE ATt 4y £ P g w4 JSUBMIT_ACT 4 4 $i¢ # K 4r1 iF

FiBkR e

1INEXT

2. JSUBMIT

User | —-— - Broker

3. JSUBMIT_ACK

<_ _______
INEXT 45 4 #58 ¢
Tag Type Description
uibD u_int User id, given by broker.
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<ROOT>
<CMD>JNEXT</CMD>
<UID>23</UID>
</ROOT>

JSUBMIT 35 £ AT

Tag Type Description

uibD u_int User id, given by broker.

JID u_int Job id, given by user.

APPNAME string Application name.

A VERSION string Application version.

PRIORITY u_int Job priority.
1: Class Al, 2: Class A2, 3: Class B1
4: Class B2, 5: Class C1, Others: Undefined

CORE u_short | Num of core job uses.

ABORTABLE (optional) - Job abort able flag.

AVG_TIME (optional) u_int Average running time.

MAX_TIME u_int Max running time.

ARG string Job’s argument.
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RS2 27K

<ROOT>

<CMD=JSUBMIT</CMD>
<UID>5</UID>

<JID>1</J1D>
<APPNAME>NCTU6</APPNAME>
<A VERSION>1013</A_ VERSION>
<PRIORITY>3</PRIORITY>
<CORE>2</CORE>
<ABORTABLE>1<ABORTABLE/>
<AVG_TIME=3600<AVG_TIME>
<MAX_ TIME>7200<MAX_TIME>
<ARG>

-checkwintsumego ;B[JJ];W[HH]|;W][IH]; -
exp bh

</ARG>

</ROOT>

JSUBMIT_ACK #; 4 #£.5%

Tag Type Description
uiD u_int User id, given by broker.
JID u_int Job id, given by user.
CODE string Error code.
001: Success.
030: Privilege denied.
031: Job id repeat.
032: Cannot find matched worker.
033: Number of job limited
034: Job does not register.
MSG string Error code message.
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RS2 1k
<ROOT>
<CMD>JSUBMIT_ACK</CMD>
<UID>5</UID>
<JID>1</JID>
<CODE>001</CODE>
<MSG>
Job Submit success.
</MSG>
</ROOT>
éx%'*'ﬁz\-ﬂmF@llrfg’xt‘ —“ﬁg EE e v
L i’r—‘ﬁj v W /T—‘F*,’ﬂ} |* JASSIGN :.‘ﬁ LSS AR L T’Fiﬂ”
FE {8 ] g ‘f'J'* JASSGINDONE #};I £ 2 aeig —ﬁ W Fe
11k b
) ) M)
2. JASSIGNDONE 1. JASSIGN
User [€ — = ———=—=4 Broker |- - - ——P Worker
— — .
JASSIGN 4 £ #55¢ ¢
Tag Type Description
uibD u_int User id, given by broker.
JID u_int Job id, given by user.
WID u_int Worker id, given by broker.
APPNAME string Application name.
A _VERSION string Application version.
CORE u_short Num of core job uses.
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ARG

string Job’s argument.

TR - B % &) :

<ROOT>
<CMD=>JASSIGN</CMD>
<UID>5</UID>
<JID>1</JID>
<WID>30</WID>
<APPNAME>NCTU6</APPNAME>
<A_VERSION>1013</A_VERSION>
<CORE>1</CORE>
<ARG>
-checkwintsumego
;B[JJ]; W[HH];W[IH]; -exp bh
</ARG>

</ROOT=>

JASSIGNDONE 3g £ AR

Tag Type Description

uibD

u_int User id, given by broker.

JID

u_int Job id, given by user.

WID

u_int Worker id, given by broker.
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<ROOT>
<CMD>JASSIGNDONE</CMD>
<UID>5</UID>
<JID>1</JID>
<WID>12</WID>

</ROOT>
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B. Scenario2: { &1 it * HoiE

d 30 3 iEgRat ¢ o JSUBMIT § iz i 1 iFshie * 7w e o 570 b 4

RSB E o k(R BR AW (TR T PR o

TE{EBE AT FL TR Y o P €% % JSETCORE
hhodpbe g K mBaE L Ladd o IFE (R

1 e s B2 {60 A S A2 E o 30 6 Wil JISETCORE_ACK » 4 3%

WAk A NEA preen 4 o

f
) R )
1.JNEXT
‘ ......................... 1 JSETCORE
2.JSUBMIT 2
User  |ereeesnees »| Broker Worker
@ 2. JSETCORE_ACK
3. JSUBMIT_ACK b,
‘ .........................
JSETCORE 354 #45¢ :
Tag Type Description
uiD string User ID
JID string Job ID
WID string Worker ID
CORE string Current Core Number
SETCORE string Set Core Number
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<ROOT>
<CMD=>JSETCORE</CMD>
<UID>1341394319</UID>
<JID>2</JID>
<WID>1571356308</WID>
<CORE>5</CORE>
<SETCORE>7</SETCORE>

</ROOT>

JSETCORE_ACK 45 AT

Tag Type Description
uibD string User ID
JID string Job ID
WID string Worker 1D
CORE string Current Core Number
SETCORE string Set Core Number
CODE string Error code
001: Success
060: Failed
MSG string Error code message

MR - B %,a B

<ROOT>

<CMD>JSETCORE ACK</CMD>
<UID>1341394319</UID>
<JID>2</JID>
<WID>1571356308</WID>
<CORE>5</CORE>
<SETCORE>7</SETCORE>
<CODE>001</CODE>
<MSG>Case success</MSG>
</ROOT>
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Code Case Description
001 Success Case success

010 General Failure Account does not exist or password does not correct, etc.
011 Registration Failure IP is rejected.

020 Worker Selection Failure | Worker does not exist.

021 Worker Selection Failure | Cross organization.

022 Worker Selection Failure | Cores is not enough.

030 Job Submission Failure Privilege

031 Job Submission Failure Job ID repeat

032 Job Submission Failure Cannot find matched worker

033 Job Submission Failure Number of jobs limited

034 Job Submission Failure Job does not register.

040 Job Execution Failure Cannot invoke application

041 Job Execution Failure Application crash

050 Job Abort Failure Cannot find job

060 Job Set Core Failure Cannot set job core number
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