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Cloud scheduling algorithm based on fuzzy clustering 

LI Wen-juan1, 2, ZHANG Qi-fei1, PING Ling-di1, PAN Xue-zeng1 
(1. Computer Science and Technology, Zhejiang University, Hangzhou 310018, China; 

2. Qianjiang College Hangzhou Normal University, Hangzhou 310012, China) 

Abstract: In order to better serve cloud’s objective of providing low-cost and on-demand services, a two-level and fuzzy 

clustering based cloud scheduling algorithm named FCTLBS(fuzzy clustering and two level based task scheduling algo-

rithm) was proposed. Scheduling was divided into two levels: user scheduling and task scheduling. It used fuzzy cluster-

ing method to cluster resources according to their capabilities and computed tasks’ resource bias coefficient according to 

their parameters. Thus tasks with different resource preference were able to choose different capability resources in the 

corresponding clusters. The new algorithm reduces the scale of resource choice, better reflects cloud tasks’ service re-

quirements. Simulation results show that the proposed algorithm has some advantages compared to other kindred algo-

rithms.  
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U={u0,u1,u2,.,uk−1}�/=>Òº(k=|U|0�=>Ð3

9s1 i 2=> ui(i3[0(k−1])45v½�6�/6

ui={uID,uName,uUAid,uTaskSet}(7é¬�89�ý3 

1) uID �/=>:;(=>:;��rps�

<��3 

2) uName�/=>=>3 

3) uUAid�/=>0þ�:;3 

4) uTaskSet�/=>+,�I/Ò3 
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�/I/|��CDgr�EÒ31 i 2I/ ti (i

3[0(n−1])45v½�6FG6 ti ={tID, tLength, tStatus, 

tRRes, tORSet, tDeadLine, tData}(7é¬�89�ý3 

1) tID�/I/:;(I/:;¦a��=>�

I/DH�<��3 

2) tLength�/I/�IJ(=aJKI/��

�R3 

3) tStatus �/I/LM(I/5��LMNO�
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QR�READY�
���INEXEC�


zZ� FINISH �
�S� WAITING �
T³

� CANCELED � 
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4) tRRes�/I/���B 3��B  tRRes4

5v½�6FG6 tRRes={tComp,tBW,tStor}(9s tComp


tBW
tStor \F�/I/¦�����m
n"�m


µo�m�B 3 

5) tORSet�/I/p\ó���Òº3 

6) tDeadLine�/I/�wqzZ{|(=ar 

sJHJtu�Zv�w3 

7) tData�/`þI/xB1�hgÐ�(NO

tInputData
 tOutputData3 
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4) ��ÆÇs� ci(i∈{1,2,3}3 
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3.1  	
�� 

��HJ&��²»�rps$��"#.

/s��CISC, cloud information service center�v

��=>s��CUC, cloud user center�3v7+,
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3.2  FCTLBS 
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RCluster(resourceList rlist){ 

$�����ε 
w�­0�Ð MaxTimes� 

­0�Ð i=0� 

@�z%���Ê�s��¬�6ô�Ð�

b���½�Ð�}��`þ 

����'\% 32ÇF(ÎZb��¿\�

� U0
� 

��b�ÆÇs�� 

�� Jvalue0 

do{ 

 i++� 

 //vý��¿\�� Ui 

for(int x=0;x<3;x++) 

 for(int y=0;y<rlist.size;y++) 

 { 

 if(dxy
i>0){ 

1
2

12

0

i m
xyi

xy i
z zy

d

d
µ

−

−

=

 

 

 

 

 =
 

 

 

 

 

 

 

 

 

∑

}� 

  if(dxy
i==0){ 

   µxy
i=1; 
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   for(int k=0;k<rlist.size;k++) 
    { if(k<>y) �xy

i=0;} 

  } 

 } 
��ÆÇs� 

����]}ÏÐ�

iJvalue ; 

} While(( 1i iJvalue Jvalue ε−− > )&&(­0�

Ð i < MaxTimes)) 

return ¿\�� Ui

ÆÇô�&'�� Pi 

} 
=>HJ��h�ý3 

CUserS(userList ulist, providerList plist){  //=

>HJ�í=>�+,ö��� 

While(ulist.iterator().hasNext()){   //B1\ó

���=>Ê�j� 

CloudUser cuser = (CloudUser) iter.next();  //É

ÚÊ�s��2=> 

//=>ÀÁ�rp{Ú/1 �./Ç�
7

{B (�·��=>��©��B  

requiredResource=cuser. computeRequireCapa-

bility ();   

List<CloudProvider> chosenPList=new Array-

List< CloudProvider >(); //�P£s�+,öÊ� 

/* findProvider ÏÐ�@��=>�./Ç�


Ï«��c
&¨cFv�ª�®����B (

�íf�+,öÊ�sÐ¸wº»�+,ö­Y

º�6�=>./3*/ 

chosen-

PList=findProvider(requiredResource,plist); 

NodifyProvider(chosenPList(cuser); //nÑ�+

,öB1./�=> 

NodifyUser(cuser,chosenPList); //nÑ�=>6

9\ó�+,öÊ� 

 } 

} 

���&ÑÆÇ����(I/HJ�h�ý3 

FCTLBS(taskList tlist, resourceList rlist){ //I/

HJ�íI/������ 

RCluster(rlist);  //�í���+,ö���

&ÑÆÇ(ÎZ���
|}�
µo���

ÆÇ  

Sort(comrlist);  //¦�����ÆÇAùÇg

��¬�ÄDÒÊ 

Sort(bwrlist);   //¦|}���ÆÇAùÇg

��¬�ÄDÒÊ 

Sort(storrlist);  //¦µo���ÆÇAùÇg

��¬�ÄDÒÊ 

crGP1=ComputClusterGP(comrlist);  //Aù'(3)

�������ÆÇ�åº¬� crGP1 

crGP2=ComputClusterGP(bwrlist);  //Aù' (3)

��|}���ÆÇ�åº¬� crGP2 

crGP3=ComputClusterGP(storrlist); //Aù'(3)�

�µo���ÆÇ�åº¬� crGP3 

While(tasklist.iterator().hasNext()){  // I/Ê

�j� 

  CloudTask cloudt= (CloudTask) 

iter.next();  //ÉÚI/Òs��2I/ 

/* ComputeTRC ÏÐ@�I/�7{��B 

Aù'(5)��I/åº��êë tGR(�@�'(6)

��I/���®¯*/ 

  tRC=ComputeTRC(cloudt, crGP1, crGP2, 

crGP3);   

//@�I/Ç�Ã��'Ê�sÐ¸º»��

�' 

   switch(tRC){ 

case ���I/:    

    ������ÆÇs69Ð¸

º»��� 

    break; 

case |}�I/:     

    �|}���ÆÇs69

Ð¸º»��� 

    break; 
case µo�I/: 

�µo���ÆÇs69Ð¸º»��� 

break; 

   } 

  } 

 } 
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 OutputData jk
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�/�� k ��-oz�m3 
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=
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9s(Length jk
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t
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=
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9s( SD jk
t �/I/ j ��� k ��µoR( Stork

r �
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Data Length SD
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CT TT PT ST
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µo®¯� 32ÇF(ÃD-d¦�����m1

 �
B R��I/cd�·�m�¬�Ú¯�

��(�¯ì©íßAB\ó�ôõ()Ã��Û

9���ßI/�zZ{|3 

RCluster �h�wÜ·¸ý�{|��J6

o(mÝMaxTimes)(m�/���+,öÞf���

Ð(MaxTimes 6w�­0�Ð3=>HJ¾D
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