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Abstract: Grid scheduling which aims at improving resource utilization and grid application performance is a key
concern in grid. Currently, much research can be found about grid scheduling and some algorithms on it were
proposed. However, since grid resources are autonomic, distributed and their status change over time, those
scheduling algorithms did not fit for the cases well. In this paper, a cache based feedback grid scheduling (CBFS)
approach is presented to capture the dynamics and impact of simultaneously co-allocated tasks in a grid. In this
approach, grid scheduler utilizes recent resource performance data, such as recent task submitting time and
execution time of task which are kept in cache and a feedback approach to engineer load balancing across multiple
grid resources. After comparing this dynamic grid scheduling approach with previous research, it is found that
CBFS is more generous than other scheduling approaches. Experimental results demonstrate that this approach
diminishes latency and contributes to the overall grid load balancing, which significantly improves resource
utilization and response time of tasks.
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_ Cache (cache based feedback scheduling, CBFS).

Cache ,
: ,CBFS
; :cache;
. TP393 A
’ [1.2]
13
(dynamic scheduling) (static scheduling) ™.
[5] ( ) . ,

., QoS(quality of 89rviCe)[6—10] . |
[11]

Min-Minl*2 % Max-Minl*24 Suffrage!?, X Suffragel'®, TCR(transfer computation
ratio)l*”? . ) 4 ;

, MET(minimum execution time)!*?,
MCT(minimum completion time)!*?, SA(SNItChIng algorithm)!*21¥) K PB(K -percent best),OLB(opportunistic load
balancing)!*?. , i , S

. ,  ChinaGrid CGSP(ChinaGrid support platform),VEGA!®,
CROWN(China research and development environment over wider-area network)™®,Globus Toolkit

, Cache (cache
based feedback scheduling, CBFS).
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TR=(1-»)TR+ /TR
ET, ET ET,
;TR v 0<)<1,
vy 0, .y 0.99.
1k
1. , TR, RC=RC-1
2. Request,
3. ;
4. :
5. R=getResources(Request); // Cache
6. if R==NULL{ UpdateCache(Request);R=getResources(Request);}
7. Sort(R);r=getMinTR();
8. rs=r;
9. ATR) =TR{,, - TR} ;
1 TRr r r r
10. if =—+-1>(RC+1)xc' and ATR{>0{
TV r
11. foriinR, do{
12. ATRi=TR,~TR|,;; 4TR; =TR, - TR} ;
- r i TRi r i
13. if (ATRi— ATR] + ATR; )<0 and |—-1<(RC'+1)xo
14. }
15. }
16. rs, TS,
17. 1
2.2 Cache
Cache ,

ART (average response time)
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3. if Cache ;
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2 ET =] [ > (Tis +Tj?)] .
j=0 j=0 i=0
31
5 (5 1), 100 , 100
100 3 A,B,C 3 3 AB,C
,100 3 . , 1 A,B,C
2 245ms,2 052ms,1 047ms. ,100 3 , 300
300 ) 762ms, 4 002ms.
® 5 CGSP.
) Cache ! , 4
4 100 .
Table1l Performance of experimental computers
1
Computer CPU Memory (MB)
Scheduler Intel Pentium Mobile CPU 1.6GHz 768MB
Index server Intel Pentium MMX 166MHz 48MB
Server A Intel Pentium 111 CPU 938MHz 256MB
Server B Intel Celeron 1.7GHz 256MB
Server C AMD Athlon 1921MHz 512MB
3.2
: ) ; , 100
5 , 4 400 3 CGSP
Cache . ,CGSP
) SV ) )
bn . ,
2 50
2 A4 100 , 2 3
2 CBFS CGSP CBFS
. . 2
, CBFS , CBFS , 32%
) 3 ,400
: , ( 2
). CBFS ,
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Fig.2 Relationship between response time and load

2
Table2 Performance comparison of two scheduling approaches
2
Items CBFS (ms) CGSP (ms) (3)=(2) (ms) (3)/(2) (%)
N
>R, 3886437 5759 419 1872982 325
j=0
N
ET, 3842743 5677 934 1835191 323
j=0
N
STR; — Y ET, 43694 81 485 37791 46.4
j=0 j=0
: : T 70000 : —
5 60000 ; -
£ 50000
g 40000
5 300001~
@ 20000
@ 10000
1 9 17 25 33 41 4957 65 73 81 89 97 1 9 17 25 33 41 49 57 65 73 81 89 97
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Fig.3 Comparison of response time of tasks
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