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A Grid DAG Scheduling Algorithm for Cost Time Optimization
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Abstract:  The Directed Acyclic Graph( DAG) scheduling algorithm, based on time constrained and minimuwnr cost in grid envt
onment, applies economic law to map the running tasks of grid users into grid resources. The proposed algorithm overcomes the deft
ciency of Buyya R’ s algorithm, which is not concemed with priority relationship between running tasks. It is highlighted in two key
techniques: one & that the extraction of valid paths from DAG can effectively locate tasks in specific resources during specific periods;
the other one is that tasks should be mapped into cheap resources so that they can be run as much as possible with the restriction of
job running time. A simulative example based on the algorithm is also provided to analyse the characteristics of the algorithm.
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’ void CreateDAGPath( )
’ {
DAG NodeSet S, Z:// DAG S Z
’ Node Root, V;// DAG Root Vv
B //Roat S
: Root. AddChildren( S );
22 DAG o While( S ZNull)
1 (Path) DAG vo vl - Un {
V0 5 0 5 Un V=S.getNode();// S V;
; 0 ;o (0, v v vn) S=S-{V}:// s V:
2 (Valid Path) DAG vo v CreatePath( V) ;//
A T T T I RecordPath( V) ;//
STy T (00, V1, -y vp) N ]
{vi, -, vj}= D )
3 (Tnvalid Path) DAG vo void CreatePath(Node V)
o1 e v v vj vo vl eewi // DAG
- 1}]'_> s {vo, v1, +ry va) 1 {
{vis v} = D, NodeSet TmpSet;
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//

else

/

if{ V. BrothesVisted() = = TRUE)

{

V. Visited( )= TRUE;// vV

// V

V. getParent() . Visited( )= TRUE;

// )

If( V. getParent( ) = = Root. getChild() ) retum;
// , 14
CreatePath( V. getParent( ) . getBrother( ) ) ;

V Z , v

dse #( VE Z && V. BothersVisited( )= = FAISE)
{

V. Visited( ) = TRUE; // y

// , v

CreatePath( V. getBrother( ) ) ;

// v v
TmpSet= V. getSuccessor( ) ;

V. AddChildren( TrpSet) ;

While( TnpSet ZNull)

{

TmpV2= V.getChild( );// V ;

TnpSet = TnpSet— (V)

TopV="V;

//

While( Tmp VZ#Root. of Child( ))

{

// v ,
If(TmpV2= = TmpV. ofBrother() )

{

TnpV. getParent() . Delete( TmpV) ;
break;

/

TmpV= TnpV. getParent( );
If(TmpV= = Root. getChild() ) break;
/

/

CreatePath( V. getChild() );

/

void RecordPath( Node V)

//
{

Path P;//

PathSet PS; //
iff VE Z&& V. BrothersRecorded () = = TRUE)

{
V. Recorded () = TRUE;
PS. AddPath( P+ {V} );
V. getPareri( ). Recorded () = TRUE;
If( V. getParent() = = Root. getChild() ) return;
P= P- {V.getParert( )} ;
RecordPath( V. getParent() . get Brother() );
/

else iff VE Z && V. BrothersRecorded( )= = FALSE)
{

V. Recorded() = = TRUE;

PS. AddPath( P+ { V} );

RecordPath( V. getBrother() );

J
else
{
P=P+ {V});
RecordPath( V. getChild()) ;
J
}
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. DAG return FALSE; // s
bool CreateDAGMap( ) else if ( tasks[ j | )
{ ResourceT' able ResTable; / / ResT'able {7/ rnoon
MaypTable Tmapl able; // TmapTable ti
Path PAf W] ;// P UnMap (ti, ri) ;
// 4 DAG task[j]
i ) )
; else
for(i= 0; i< Wi+ ) {7/ r n
5 t N
; UnMep (ti, 1i) ;
for(i= 0; i< W; i+ ) task(j] U
{ ;
X= PA[W- 1].getNodeNum;// )
if{ rs, rt)
Y= Y ; {
//X-Y Map (6, rs);
for(j= 0;j< X= Y;j+ ) Ma (tasks[j], rt);
{ /7 tasks tasks[j ]. Mapped= TRUE;
// EST TmapTable :
// LFT }
if (tasks[j] DAG ) }
tasks[j]. EST= Job. EST ; )
if (tasks[j] DAG ) )
tasks[j]. LFT= Job. LFT ; }
if (tasks[j] Tmaplable ) }
{ //tasks[j]
3
tasks[j]. EST= PRED (tasks[j]).LFT; 1
/ 1
if (tasks[j] Tmaplable )
[ /] 1asks[} ] (10~ 6¥ /M) ( 10°MIPS)
: R1 0.9 25
tasks[j]. LFT= SUCC(tasks[j]). EST; R2 0.8 20
] R3 0.6 1.0
if ( rs && rs tasks i: (1)2 35(;)
[j]. EST  tasks/[j]. LI*TT ) 0S¥ /ML o o
(7 @ks[ 7 " 10-¢ ; 1OMIPS,
M ( tasks[j].,rs); 10% 10 y
tasks[j |. Mapped = TRUE;
it ( ) J1 J2, DAG o 4_) _}5 .
return TRUE; // s N _’4_>’ o _)']1_> N 1234712
) 3’576 3 4 76 3 5 17 5,
de J2 a d” T b ad e JUoJ2
/ 5% 10 ( FCFS)
while( tasks/j . Mapped= = FALSE) ; J1 ;
{ J2 . J1 ]2 6
if ( && tasks[j]

)

%
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