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Abstract: For grid of super-peer model where nodes were clustering together by means of semantic similarity, a
compound task scheduling algorithm was proposed which taking users’ time deadline, cost limit and the weight
parameters between them as QoS requirements. Considering grid nodes were dynamic, the rescheduling mechanism
was introduced. Price timed Petri net which was a powerful graphical and mathematical tool was used to formally
and hierarchically model grid scheduling, in order to have better understanding about it. Reachable task graph of
Petri net model was constructed to analyze scheduling performance, such as scheduling time, cost, throughout
capacity and load balance, etc. Effectiveness of the scheduling algorithm was verified by an example, scheduling
process of compound tasks which need several types of resources and the system’s scheduling performances were
analyzed. Related work had great significance on guiding the construction and implement of real grid systems of
super-peer model.
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Super-peer scheduling algorithm

INPUT: grid task GT

OUTPUT: execution result of GT

Begin

ReceivedTask(Super-peer.s,GT);

While GT comes from local grid community do

If GT can decompose

Then according to resource classification, decompose it to
subtasks with the QoS parameters; establish a dispatch list;

Else GT is called meta-task;

For every grid task GTi (GTi is a sub-task or meta-task)

If the local resource type can satisfy GTi, Super-peer.s
search for the semantic matching node.k which also meets the
following two requirements:

ArrivalTime (GTi)+Executed Time(GTi, Super-peer.s, node.
k)DeadlineTime(GTi);// i} ] & 14 22K

ExecutedCost (GTi, Super-peer.s,node.k)CostLimt (GTi) ;
119 T J P 2R

Then for all node.k calculate the function I;

Seek for the smallest I and the corresponding node.k’;
Allocate(GTi, Super-peer.s, node.k’);

If an error occurs to node.k’

Then SendResultO(GTi, Super-peer.s):/ti 174 % , % 1 i
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Else SendResult1(GTi, Super-peer.s);

Else Queuing(GTi,Peer-to-Peer Grid);

Search some Super—peer.i(t#s) according to the resource
type //E AT 2 1) 73 A 2 BE IR A A 3R

Send (GTi, Super-peer.t);

Endwhile

While GT comes from remote Super-peer.r

For every semantic matching node.l in Super-peer.s
which also meets the following two requirements:

ArrivalTime (GT) +ExecutedTime (GT, Super-peer.s, node.
1)DeadlineTime(GT);

ExecutedCost (GT, Super-peer.s, node.l)

CostLimt(GT);

Calculate the function I ;Seek for the smallest I and the
corresponding node.l’;

Allocate(GT, Super—peer.s, node.l");

If an error occurs to node.l’

Then SendResult0 (GT, Super-peer.s, Super-peer.r); /T
i

Else SendResult1(GT, Super-peer.s, Super-peer.r);

Endwhile

End
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