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(1) ETC(ti,Cjk): t; Cj k y t; G k
(2) COMP(ti,Cjk,S): t; G k : S
3 START(CJK) G k
(4) Data-START(s): S
(5) TRAN(t;,¢;,s): G S
(6) Di: {;
(1) B t , ,
) ) 2
; 2(c) o1 ab,.c
a, t<bD
p= : (1)
a—-c(t—bD), t>bD
S ! B A
Input files
S s S
MA L >
Deadline time Deadline time
(3 (b)
A A
? Tasks B P
|:| Machines Deadlinetime » Deadline time
(@ (d)

Fig.1 Task model
1

(201, (on-line mode)

Superscheduler

1

T=t, //scheduler start time
At /linter-schedule time
while (true)
t=t+A4t
while (current time<t)
collect arriving tasks into Meta-Task
endwhile

Fig.2 Benefit functions
2

(batch mode). , )
Meta-Task,

,Meta-Task
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collect cluster state in grid from Grid Information Sever

collect tasks which are mapped but not executed into Meta-Task
get ETC(t,¢), START (t,¢i1), TRAN(t;,C;,S)

schedule-Meta (M,M ')

/Imapping tasks using appropriate heuristics.

Endwhile
( ) (9-13] i Min-min GA A" Sufferage
GA A’ . Min-min ,
Sufferage
, , /
(affinity), :
, (makespan).
, (QoS) '
QoS , '
’ 2(c) )
Meta-Task ' '
, Benefit Sufferage 0,
Min-min . ; ' '
, 2(b) , , Benefit
Sufferage 0, : 2
2.

function schedule-Meta (Meta-Task M,Meta-Task M ") {
for all taskst; in Meta-Task M
for all machines cj
for all available datarepositories 5 of atask
calculate COMP(t;,Cjx,S)
do until (all tasksin M are schedul ed)
for each task t; in M
calculate minimum compl ete time
if the minimum complete time of task t; larger then D;
delete t; from M, insert itintoM ’
/I The task can not be scheduled in this event. User
must modify D;, then scheduled in next event
endfor
sort the tasks in Meta-Task M in ascending order by their minimum compl ete time
mark all data repositories as available
for eachtask tjin M
find machine cj and data repository s that gives the minimum complete time
calculate related benefit value in terms of minimum COMP(t;,cj,s) and
the second minimum COMP(t;,Ci,S)
sufferage value = the best benefit value - the second best benefit value
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Makespan (s)

if datarepository s is available
assign t; to data repository s, delete t; from M
mark § unavailable
else
if sufferage value of task ty already assigned to 5 is less than
the sufferage value of task t;
unassign ty, add it back to M
assign t; to data repository s deletet; from M
endfor
update Data-START( ) matrix
update START( ) matrix

enddo}
Sufferage ] .
4 5 4 56,7,8
, 8 , Min-min
,Benefit Makespan . 4 Benefit
) , Makespan
, 5 Benefit
3000
2500
=z
g 2000
& 1500 [ [ Benefit
_é L B Min-min
1000
500 [
0
30 70 110 150 190
Fig.3 Makespan and input data (whether considering input data)
3 ( )
1400
1200
1000
800
600
400
200
0
30 70 110 150 190
Fig4 Makespan and input data (whether considering QoS of tasks)
4 ( QoS)

500

Makespan

, Sufferage

[ Benefit
| Sufferage
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100

80

60

V] [ Benefit
[l Sufferage

40

20

The number of discarded tasks

30 70 110 150 190
The amount of input data (KB)

Fig.5 The abandoned task number and input data (whether considering QoS of tasks)
5 ( QoS)

: (Qos)

QoS , QoS
(4]
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Abstract: The management of resources and scheduling computations in a grid environment is a complex
undertaking, mainly due to resource’s geographic distribution, heterogeneity, distributed ownership with different
policies and priorities, varying loads, reliability, and availability conditions. A unified resource mapping strategy in
computational grid environments is presented, which considers the input data repositories and QoS of tasks to
mapping a set of independent tasks (meta-task) to resources. The repetitive mapping algorithm is more suitable for
the dynamic adaptability and domain autonomy in the grid. The benefit function heuristic adopted in the algorithm
can assure the QoS of tasks more effectively.
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