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Bipartite Graph Scheduling Method for Grid Task Atomized
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Abstract Focusing on the scheduling problems in grid system, adopting directed acyclic task graph and undirected node
graph, the paper proposed a grid scheduling algorithm based on bipartite graph (BGS) by using atom parallel set, and
made the dynamic grid scheduling gradually optimized by introducing punishment strategies,load balancing and revived
mechanism. The results show that the BGS algorithm can adapt to the changes in grid resources better, reduce the load

of tasks,improve the degree of parallel operations and reasonably use the node resources in accordance with system

load.
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LA MR R BRI O S M T HE N R T BT
SRS T 6] A F B AT A NEE AR AR S . BER
VR VA SIAE AR T 15 PS5 A R AT 55 PRAT Y |51 B BB A5 L
HEREREMNIIATL., AMAFEEHRATZ LMK
B HERESFTENREEAEERE, AEREEH
B THERR KR BAETIERNANTE.
M ASCE SIS TRl R SRR IR AR L ST B ASAEL AR B
2 SR B AL T [ s SR G 456 DATG(Directed Acyelic
Task Graph)#1 UNG(Undirected Node Graph), #&H 7 —4
APS 874 BV E R BGS(Bipartite Graph Scheduling) ; 7E
(R B R b 5y B BRI R A , 3 B B i i
BT RS T REE LA A R EEIRRE.

2 Rl kg

I BB, B IEREIE MBI ITENITI RF
FIRA B B8 THIHIE T E 5 B RRE e HE, M
B EFE L 53 B S 0L, E 4 NS R LIRS M TR E
BN, TSR T BA M s T RS A
B ORI B AR U ik, B S R B A U 1 R
el B DATG, Ft RE B h R K sl 2 WL L1
FF TG A A BB , X AR K I S B R AR NE
& 42 (CTP, Critical Task Path), 0 G4 B2 1 15 B AR
9 F52FHF (CA: Critical Atom), fFfil—4~ CA IR # <
SEEAEVER, M2 EIE CTP EFEFHHITA R HA
SR P A AT 0 . AR SCIE B 7E S A R P RERT M e Ad b,
FIACEB R E SR B R AERS T B, AENE
O R EFEEERN 5 B E.

I o T A B PUTRERT 3R B TR BERERT B (5 HERT .
PATEERT 3 . FREFHEBRNZNE/DN, B TAHIEAE
BRI N S B AUFERT IR R BEEE RS A SE A BR AR, FE LTI AT LA
ZBE s BASFER T E R TR E S MBE X 5 AR FERT,
BT HRE G SR E R EIRITR L%, il 28,
MEFHHRTHENABERTNEFENECSOEHE
Nrncon P 3% I, 78 CTP B9 %) #6 A AL 2 88 F o 77 6 H
N rimecon RAVE R F 1 LFERT .

# ESAG@) BARRT a; PUTHEB R IF IR EHE], EFA(a;)
FRET a PATHRR SE AR, LSA @) RRIET a AT
REBRFHATE, LFT (a) B BT a; PUT B B % 58 AL
(.0 ESA(a)= LSAG)MBEFHRBRILEETF. UTH
H RS e B AR R B R Ch T E T RIAEE LB S 3w
MERFEBE, M EERETERE, -2 1R FRE. ZHW
MR F R R = FERD

i1 CTP R CAHAREY:

# A :DATG
¥ .CTP.CA %%
(1)4 EFA(a) =0, ¥t L— e CALists
(O MBIBFET a B8 BHHEFFIIREAEE TR RE %
A0 E] EFA, 37744 MR %8 #E: EFA (a ) =max{EFA () +
ay. NTimecost 1 +2; € pred(ag) ;
(3) {RAB BN W ENE T 751 b LA B D BN T A TR A3 n, 3
B A 35, ANRESR e R B R
(DOMFERTELE a, #1524 LFT(a,) =EFA(a,), B # NV R H:
B TS B BRI B AR, P R B LFT (a) =
.« 234 .

min{ LFT (a) —a;. NTimetost | » ax € suce(a;) ;

GIRB—FF & (I<i<<n) M E R FF4HEFE] ESA(a) =EFA(a) Ml
BR T 4R BT[] : LSA(a) =LFT (&) —a;. NTimeCost 5

(E)FEFARIIE ESA (a) = LSA (ap), W'ER CA, K HAKFMAE
CAlList ¥, B# CAList 5 X R BN CTP, CAList 9884~ 7T
N CA,

EENBE RS, TSN BRI, &%
I EFEEER N R FAER R - R LS80SR R T
FEEBIART S L ZE 5 EREK BERWA, F¥w CTP
1 CA MR, FERESRPEFES W S M)
BB, 7E V, Hid SR RUDUT IR et 9 O S AR B AR AR B
B, DI EEAEMERE CTP AR KEFERE, % CTP f1
CA #AT SIS B EE , TR ] BB 30 75 4 YA b ZKER AR L 1
# CTP, 335 % CA HRe L HER A R IR , 48R ML $AT BT
B .
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BEBRER., WREE—MMREINE EE—EBRE L
FHFRAFTRZENEEXR. MEEALER APS(Atom
Parallel Set, LSEMITIF A <A BIMFXRAES . H
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FOMSL, T LASFATHAT . DT R R ) R R e b - ANl 7R AR
AR R APS 5458 BB IR AU B HR SR (AR 2%
B NP 1 BR » SCHR AL OOt B R BE I
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A% AT IR T-HR AR B 7E 0. 28 ot B - i BRLR AR O
KPAT, BEITEN S LR Z R EARTH, e EE R
BBAERWNT AE—DHITE A BIIIFITE pred(A)
KEgBEE CTP, HEME— MBS ENRELES
M;REMN A FRI—NETF a, 18 o WRTIRE pred (@),
TERTERIATEE pred(AD HHW pred(a) BEWFTSER . 1R
K o MABIEER M o HEHE M9 &7 S0EE
BEIEREREBEFEXENY SEE Hi AN H P ERRIEET &
B AR A H R A Q #EAT IR RSk CTP |
FYRF UUR B8 S T R SR 7B 18] s S (R AR
BIE 0 BT S E BART S r  EIRTF o 3978 - B4R
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e 4 DATG 19 o FC 95 s B UNG 1 r A il — &34,
i FFRONE B M RE, R\EAKIEE G UNG 15
RZEMRFEX CTP #HTBIE BT R Z BEREFER M IA
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B2 —_4SEWEHEDBGS
#IA :DATG #1 UNG
i : DATG_UNG
(1)Create APS{A1,Az,**, A}, Ai<Ait+; from DATG=(A,F,U);
SchedulingSet M=&®; DATG_UNG=null;
(2)copy(DATG) to DATG_UNG; copy(UNG) to DATG_UNG;
(3> fireEvent(DATG. ay. event, TASK_START);
(4)On (event. ATOM_FINISHED or event. TASK_START) and
(eventObj instanceOf Atom) do
(5) I event, TASK_START then {init(UNG. P);init (UNG. V);}
(6) If event. ATOM_FINISHED then {update (UNG. P); update
(UNG. V);}
(7Y A, =DATG. getAPS({Atom)eventObj) ;
(8) For ain A, do {If pred(a). finished and a. notstart then M. push
@;}
(9) If M#® and ! DATG., aborted then
(10) Compute dynamic CTP by Algorithm 1;
(11) UNG. refresh();//if any node online or offline
(12) For ain M do {If a is CA then M., setPos(a,0);}
(13) Forain Mdo
(14> Create Set H =®;
15 For r in UNG do
(16) Compute C=[CMin,CMax]=[Bg™”(T),Pg*"(T)];
an If r>>CMin and r<.CMax and r. Q>0 then H. push(r);
(18> End for
a9 Sort H by Q;
20 For r in H do

2y If r=max(H) then
22) Connect (DATG_UNG. r, DATG_UNG. a);a. [P=a. U
(pred(a). OP);
23 Event=callRPC(r, a. Execute());
(24 If Event= ATOM_FINISHED and succ(a) =@ then
{fireEvent(a. event. TASK_FINISHED) ; return a. OP; }
(25) Else If Event=ATOM_FINISHED then {fireEvent(a. e-
vent, ATOM_FINISHED) ; }
(26) Else If Event=ATOM_EXECUTE_ERROR or EventFlag
=ATOM_EXECUTE_EXPIRE then
@27 a. ErrorCount++;
(28) If a. ErrorCount>>a. NyaxErrorNum then
@29 DATG. abort() ; break;
30) Else
3D fireEvent(pred(a). event. ATOM_FINISHED);// to
execute atom “a” repeatedly
(32) End if
(33> Else
(34) sleep(random(10)) ; fireEvent(pred(a). event. ATOM_
FINISHED);
(35 End if
(36) End for
37 End for
(38) Endif
(39)End on

(40)On Timer(Interval as 100ms) do

(41> f Cost(DATG)>sum(DATG. a. NExpireTime ) then {DATG. a-
bort() ; update(UNG. P) ;update(UNG. V) ; }

(42)End On
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0 T B , T BLAE 5 5 (DN Dead Node), %52 DN 72 %
BEB R RO R R B A IR R A BB MRS EH A, B
FENTAFRBELEL , BB RS B EmmEE.
J1 T Hafk DN B E R WBEKRAA, ASCRA—MNEER T re-
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