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ABSTRACTABSTRACT

1. The peer-to-peer Grid computing systems has been regarded as an attractive 
platform to support massively parallel applications based on peer-to-peer 
computing technology in Grid computing area.

2. As the number of volunteers is increased, the job management overhead of the 
central job management server is more and more increased. 

3. An adaptive group computation approach in the peer-to-peer Grid computing 
systems.

4. Reduce the job management overhead and the total computation time 
5. KOREA@Home Project
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OUTLINEOUTLINE

1. Introduction
2. Traditional Peer-to-Peer Grid Computing Systems Model
3. Adaptive Group Computation Approach
4. Implementation of Proposed Approach
5. Conclusion
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1.1. Introduction IIntroduction I

Grid computing
Aims to offer pervasive access to a diverse collection of resources owned by different 
institutions through making virtual organization from resources in computation time.

Peer-to-Peer Grid computing systems
Does not make any virtual organization in computation time
As the number of volunteers is increased, the job management overhead of the Central 
Parallel Job Management Server(CPJMS) is more and more increased. 

The architecture of the peer-to-peer Grid computing systems
Autonomous property of volunteers

Prevent volunteers from grouping according to their allocated job or 
registered resource semantics

Direct connection between the CPJMS and volunteers
High overhead 
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1.1. Introduction IIIntroduction II

Adaptive group computation approach
Group coordinator => Intermediate Job Management Deputy(IJMD)
Computation members
Flowing volunteers

Computation groups
IJMD
Computation members
Maintained by proposed algorithm

Contribution 
Reduces the overhead of the CPJMS
Shorten the total computation time using IJMD

KOREA@Home Project
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2.2. Traditional PeerTraditional Peer--toto--Peer Grid Computing Systems Model IPeer Grid Computing Systems Model I
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2.2. Traditional PeerTraditional Peer--toto--Peer Grid Computing Systems Model IIPeer Grid Computing Systems Model II

Peer-to-Peer Grid computing application

Full data unit set
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2.2. Traditional PeerTraditional Peer--toto--Peer Grid Computing Systems Model IIIPeer Grid Computing Systems Model III

Execution of volunteer

Property of parallel code and data unit
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Application program submission
Parallel code and full data unit set
The average computation time list per resource

3.3. Adaptive Group Computation Approach IAdaptive Group Computation Approach I
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Volunteer registration
Local operating systems type
CPU type
Memory capacity
Usable local hard disk capacity
Volunteer address type
Using network bandwidth type
Resource submitting state

Time reserved  : stably providing the resources during the reserved  time
Only registered : not-stably providing the resources

Registered volunteer table

3.3. Adaptive Group Computation Approach IIAdaptive Group Computation Approach II
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Making computation group members I
Selection procedure

Latest state message : to update the registered volunteer table
Required IJMD

Reserving ready message
Reserving message

3.3. Adaptive Group Computation Approach IIIAdaptive Group Computation Approach III
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Making computation group members II
Matchmaking computation group

Computation group member list table : CPJMS -> IJMD, Members
Matchmaking message : IJMD -> Members
Acknowledge for matchmaking message : Members -> IJMD
NOK message : Members -> IJMD if not received the matchmaking msg.
Network failure occurrence message : Members -> CPJMS
Remove message : CPJMS -> IJMD

3.3. Adaptive Group Computation Approach IVAdaptive Group Computation Approach IV
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Making computation group members III
Computation group matchmaking algorithm

3.3. Adaptive Group Computation Approach VAdaptive Group Computation Approach V



Dept. of Computer Science & Engineering, Korea University, Republic of Korea 14

Adaptive Group Computation Approach in the Peer-to-Peer Grid Computing Systems

Parallel code and data unit distribution
Parallel job matching table(data unit distribution table)

3.3. Adaptive Group Computation Approach VIAdaptive Group Computation Approach VI
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Maintenance mechanism for computation group 
Failure of IJMD(the CPJMS detecting)

Deputy failure message by the CPJMS : CPJMS -> Members
Failure event confirm message : Members -> CPJMS

Failure of IJMD(computation member detecting)
Deputy failure message by computation members : Members -> CPJMS
Failure confirm message : CPJMS ->IJMD
Network failure message : CPJMS->IJMD

Failure of computation members
The member failure message by the IJMD : IJMD -> CPJMS

3.3. Adaptive Group Computation Approach VIIAdaptive Group Computation Approach VII
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Correctness I

3.3. Adaptive Group Computation Approach VIIIAdaptive Group Computation Approach VIII
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Correctness II

3.3. Adaptive Group Computation Approach IXAdaptive Group Computation Approach IX
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The KOREA@Home Project I

4.4. Implementation of Proposed Approach IImplementation of Proposed Approach I
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The KOREA@Home Project II

4.4. Implementation of Proposed Approach IIImplementation of Proposed Approach II
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Current implementation of proposed approach I 
(according to the number of computation group members)

4.4. Implementation of Proposed Approach IVImplementation of Proposed Approach IV
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Current implementation of proposed approach II (according 
to the registered time of the IJMD)

4.4. Implementation of Proposed Approach VImplementation of Proposed Approach V
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Adaptive grid computation approach in the peer-to-peer Grid computing systems

Computation group maintenance mechanism and correctness 

KOREA@Home Project (http://www.koreaathome.org/eng/)

Experiment result of proposed approach

5.5. ConclusionConclusion


