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Abstract: Firstly, a kind of grid resource management model super-peer model was proposed. For this model,
economic mechanism was introduced, allowing a grid user to put forward the task’s expected execution deadline,
cost limit and the weight parameters between them. Those are the QoS parameters of application-level. Then, a
corresponding resource scheduling algorithm was shown. Next, hierarchical colored Petri net and price timed Petri
net were used to model and the dynamic process of grid resource scheduling was simulated. Lastly, reachable task
graph (RTG) of Petri net model was constructed and the system’s scheduling performance was analyzed, such as
throughout capacity, load-balancing, scheduling time and cost through an example.

Key words: grid scheduling, QoS parameter, Petri net

TE4 R B BF IS 3
R 25 A 0L, 5 5 58 P2P 190 2% ) BE il b e B —

i}

BT W 5 L 4 P2
S P2P A A

P RS TH PR BT A A B R B 58 RO I
SR A R A O A R AR R A
HE AR AR AR BB T 1T AU (super-peer
model ) A 190 A B I8 B SO AR e IR S 07 R 1k 08
1) A G LB R A 0 A S R 2 TS B T
{5, I D AN 1R DX SCA 90 A 0y B0 0 2 I i A LB AR £

—MRAFARESE P TR Y R Y RO

AR AR S - RR SRR RS — &7
(9% P AL | X 20 B8 01 5 Z ()R P2P )y e B
JEW M T T 1 R 4 00 T I R 4 A R 45
(OGSA)BIFT Web it 55 %% U5 HE 42 (WSRF) 2 W % 55 P2P 1y
SERAR AL T — AL, R[] X 85 A0 IR 45 #4577 LA T Web
MR % 9230 P2P H %

T [ P9 A1 2 38 X8 8 21 S I T B G B

WL [ ARBREE LA R B I H (No. LY 12F02020) , 7 i i1 11 S8 ) 2% 36 42 ¢ Bh 3 H (No.2012A610066)

21



m HREFE

TEPEMT 3AJH .
© IR RS EAN
OB AT R ANE R AL S IR R A5
< RGN SR T W0 Carlo M SEBU B 2415
2 WA DL B2 a2 A 2l P2p A X
AT T HERED B 0BT RIXT L A5 o R T R
W 00 5 o T BT s el SE L 2 LA
o A% ¢ A 3 b R AT IR 45 X B Kwan S K 4
e —Fi gossip Ph 180 38 460 8 20 7 22 [0 9 96 0B AR
BLRKIE R TR KR Peter M 55 N5
XA NI P2P M4 421 T — N6 A 17 A 4L
RN R4 Yin LS NS 208 fE 2R /Y
TR R T R A IR S 2 BT IR R E
T X SRR AE B9 5 2 (844 B DHT (distribute hash
table ) 35 ; Pasquale C %5 NPt T — AN 2017 15 X
ZRG RIS, 1T LU P K 0 B i AT A
Wu C C 5 N T —Fh A 284 G26 IS A
I A% 2 8] Y 5K 5 Sheng H 7 % NS 2115 46
M REEAT TRE S, PEAN R T A T
T3 BT — AR AR R
Petri WIZE A IF & 0 sh SR8, © O BEALA
ST ERRGMNA I TR TR EhRE 7Tz
FIRE L (H A A — 2 ] B (8 A3 4R, 402 2% SCRR (13170 A1)
Petri (% % 18 2 5 R 0 100 4% 3 B2 kAT 0 o1 A 5
T B R T RS RY AR AE 55 5% TR A T JR] R
il B S B 2R B IR AE Petri 90, {HL T 2 7 A 51 A
ST I IR0 2 TR 55 S At R R B R R LA R AT
(AR AT 55, BOA 5 1 R0 A% 5 R0 3l 25 S LR
EL il Petri 191 78 B #2452 AL ) 76 88 2 5 s B X WA 0
i S AR IR LA AR
« BRI BT 55 9 B R R A LR G e, R
18T MR g5 I ) 4 B e 5 T Tk S A B % IR T
] F P QoS A 223K (U ik i 1) 3% ) B BR DL —
HZHMRESEO MM RROZ Birt, S35
BRI L TR F 1 D 2
o R T R AR R R B X AR L ST A T
Gy BV AR 55 HEAT R0 10T 190 A% A 5538 5 2 T DL 2> i 1
BaEs%, Wik usEgs B 4550 ELH
DA A 9 B2 S s
o A T AR T IR B A BT IR R A X

22

B EHLHEIEA L
A SCE I STIE 1 P QoS B (A 4 4 L Je —
2 1) B AEE ) oK A 1T K P AR S B AT 55 R L
BOAMESESNHELR, Sl RGN RERE TR
MVEE L AL, X AT 55 1) 980 2 o 7 2E A7 00 A I A Petri 9
B S BIe 07, LR R A R, R gtk
REPEA 4 (L 1K B

2 BRHEVTREXANMETREERE

AR SO IR Y R T R AR 1 TR B 4 R R R
4ty

R 9 AR T RE S A, HE M RE A 2 BB YT A
(DFRRBRT &) EALZER, WEAETHET
J2 . BB S AN IR S AR 5 — R R [ 2 U B A
B P — A B — A A Y IO A A T K 8 - R R Y
RUR T P2P 17 7 2 B — A KRR R A% | T
P& — A AT R R AT AUR, REE R
IR BR g AR AL DX — B 4 AR A DA B T
i S5 [ I I R T AT R L DA AR A Y AR
s R AR IC R A EUR R R, E
P2P J5 2 A F A 88 15 o () AT A B ot 5 LA
TE X,

E X 1 peer—to-peer grid={super—peer,super—peer,, -,
super—peer,), W super-peer,super-peer,, - super-peer,
J& grid community,,grid community,, -+ grid community, FIf %}
V7 F A% AU AE X

EX 2 super-peer={node,,node,, - node,} , F: "' node,,
node,, - ,node,, %/~ HAT B F 161 0 EHLECH AT,

E X 3 node,=(ID;, IDyprperr) 3275 15 530 JB 2 LID;
ID g 73 VTN 15 SRR IRAT IS 5 B 75 1) 8 115 15 I
HXFRIRAF

3 ETHHAFEHMERT AR
REAESRAERZX

3.1 EAHESRAERE
EIW%%*%EF‘L%??%%%@WJ%E MEH 2RI
o TERIRR R G Kh b B b 0 A 0 % i 68 K AN [l
ﬁéﬂf,\%%}ﬁﬁ XS 2 G HAT R [ BB AN 3 B
SR AE 3 AR SR, SRR A 2 A B IR % B A
ENGERER NN R S AR ey gL RN



BERIZE 2014 £5 24

Ao

[ ZRE

é% 50

WAL X

o u?

WA X

PT PAR T 0 2 A i 2 B DR A R A5

JE 07 TR A% R GE O AN T TS TR 4 R Y 1
WAL 55 B T 382 — MRIF W R R 7

T A F B R SR A A5
BRI 2 fos , fERLRL T R N B R R A
FUE AR A TR (IR A0 38 SR 55, OF B 11 55 9
1k 52 JS IR 6] 0 5% L B DA B B ) R 3% A O e S 8 AT %
B B A B T, RSO IR T
R SUAI TR AT 55 0 A R O R LT AR 5, R g,
5% 40 i R A B RO C R FAE S 6, [WIEHIE At
(] 2% B R o Y BB 45 i BAR R R R
TR B 2 AR 4 RO B 9 3k O I W AT 45 (712 % ) e
LRGN AL X 3R ZE B WU 15 A A A 1k B R
SEHC, G SR RE U B B L T

XA IR HE
o B GE IR ATE R R A8 Y Ak AT — A P
FrAg % 9 R AR D , ohy ol 410 10 6750 4 B
o R SRR BT AN B UER TR OL 4 e T
AR 55 (A T ST 16 ] A0 28 1 5
AR (PR ) VIR AL L IAAT I A7 A A 5
JHEFE
AR 25 U AT ol A Y (45 R A AL
DX A B¢ Ll % 90 R R Y O A B Y
KOS 55 (AR5 ) K i — 72 1 AR 2R A
e Y ISR AT 55 (TR 55 ) T B RSB IR B IR Y
wCEIET S AT B BRAT: 55 (7855 ) T B A S )
R DA A2 I Y ZE0R 1 R — fRe 19 8 B AT X —

L]

| 15 | Eimmiz]

- (R

- - - = PUTHRN

P2 RN R Y T A% AT 55 9 2 A

23



m HREFE

W B, R 20l H A SO Y A o U AR A o s
R 2 0 A A AR DR R A AR A T S B X RSB AR o
195 W AR 05 0 /> 190 245 PHL 2

FAE S5 (FAE 5 ) R REAE B 2079 RUH: DX 1A 58 1L, 4L
TEE T ERE Y AT E R, LT RFSERM
=BT ST S (FHE5) P N2 — &
9% o A Y AU — o A T SR OF
Bl 5 EMscs, g & —Ah0 ok 5840
PRGN RUHOCRIfE R . X — B B Y 5 Z [ R o
W]

MFEGES, U LB AR R, R 5%
*ﬁﬁ%ﬁ%%ﬁﬁ%$oEﬁé?ﬁ%%ﬁﬁw%?ﬁ
FMPATR G E TS A AT EA, W T &
E%{?ﬁ%%#ﬁﬁb%ﬁﬁﬂﬁﬁiﬁhﬁ}%ﬁ%
DR BT S5 SR AL 2 B IR T 1 B ST MUtk AT
WA SR E U AR O B9 A K A2 5

FET UL LA AR RUAS TR T R A Y
SACHAER N 3 iR, HH GKD 2 global knowledge
database 1455 ,LKD /& local knowledge database f14i %5 .

iR

/\

LRRARE AHAREE -

i i

mﬁRa AH XML

Schema

L &

K3 gy SR 4L
iﬁﬁﬁ)ﬁﬁﬂm*@@%4/\57\1'U¥: 1% % 73 AU
A M EE (local agent), 4Bkt H
(global agent) .7l %1% B (market agent) , % 7 {8 2 19 21 fiE
PHAHAWMT

o A 55 3 AR B 5 T A A o B T R AR A
FmAﬁ&ﬁﬁﬁEWﬁf§%¥E%$ﬁﬁﬂi
I 4% JiL i A TG 4T 45 (meta task ) , U 20 % ), 2257
TR LB R OF A W2 TR BE (AT 25 2 4 A M AR

o A AR B 9 B SRR RSB RHAT &5 (FAT 55 )
FEBIRN R WARAAT AR A o I 5% AL IX 1A
AR R E R, A RS R R
B R T AR AT 5 (TAR 55 ) 3% #5500 A0 5% I i3

[
Y
Y

FE55 53 AR

(task-dividing agent)

24

AT EE I i S AR A7 2 B 4
R R 2R
o R BRACH BT T A TE . — O IR AR b Y
XML Schema % #t 4 4 Bk 1) Rdf A& & , 47 % 7€ GKD
s — T 42 AR R R 2 5o R 1 R T
K, HSHAERAT SR P 2RI,
FRAEH TR IR T AR, AES (FHEF)
PR S O A TR HE AT IR B O el T 3 1 B O R L
N D 22 G R 4 BRI A
P R BT A AR I EL S A A R A 2
fFE.
32 EAESAEEZ
321 AT NG S B FEERLIFNREE
&SN S8, WIS (FAES )i FEEIE T A E Y
MTH AT 1) T R AR 55 (F 4R 55 ) R B 1k 209 BR 45 30 5 i i)
ZE o, WES (FHES )i R & LR 5%
HLCHIES (FAES) K5 H LR a+B=1,020,620, a B
o FP SO B (e 01 9% PR ER
X 4 TEE WA 2 LR Re i R AR50,
GEUR O FAE S5 (FAES )i B PEM s AN .

A

. t; Cii
J=ati gl 1
min /=« T ,BC (1)

BV 25 R A 65 SR B9 24 B IR P R 4 A
PRI T /NI RO AR A 55 (AR 55 )i 9 AR

Jo 7 ARRERL (B 1 B I R R 5 A
GE GRS R T LB Y S R Y e [ Y
WA S (TS ) LLR S i & fa i S AR A 0 T 4E
9 WA I 6] T LA 220 W AN B AT AT 55 o1 AT 55 P R AE R

GENREN B G
322 RHEYERANBLESESFRAEE*
Rk HAIT

Input : grid task GT
Output : mapping and assignment of grid tasks on nodes
Begin
ReceivedTask(super—peer,, GT); (1<s<n)
While GT comes from local grid community do
If GT can decompose
Then decompose it to subtasks with the QoS
parameters ; establish a dispatch list;

Else GT is called indivisible task ;
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For every grid task GT(GT; is an sub-task or indivisible
task)
If ExecutedTime (GT; super—peer,, node) <DeadlineTime
(GT)) lInode; 247 GT, 115 BEURY
Then Allocate(GT, super—peer, node) ;
If an error occurs to node;
Then SendResultO(GT;, super-peer,);
B[ — A5 A R R AR A AT SR, B i 2
X GT, A7 B
Else SendResultl (GT, super-peer,);//i& [l 1E & 1]
AT
Else if in super-peer, exist node, (k#j) which
meets the following two requirements:
ArivalTime(GT)+
ExecutedTime (GT;, super—peer, , node,) <Deadline
Time(GT); //HF [ & 1 25K
ExecutedCost (GT, super-peer,, node;) <CostLimt
(GT); /13 g PR oK
Then for all node, calculate the function I;
Seek for the smallest [ and the corresponding
nodey ;
Allocate(GT, super—peer,, nodey);
If an error occurs to nodey
Then SendResultO(GT; super-peer,);
Else SendResultl(GT; super-peer);
Else Queuing (GT, Peer-to-Peer Grid);//5¢ % GT, 1
ABRF
Interact with other super-peers;
For every node, in every  (super —peer) which
meets the following two requirements ;
ArrivalTime(GT)+
ExecutedTime (GT,super-peer, node)<Deadline
Time(GT);
ExecutedCost (GT, super-peer, node)) <CostLimt
(6T);
Calculate the function I;
Seek for the smallest I and the corresponding
super-peer, nodey ;
Send  (GT, super—peer);//¥ GT; J3% % H 47 5 I
i T T R Y

End While
While GT comes from remote super-peer,
Allocate (GT, super—peer,, node,);// node,, 4§ - T £ £
) node,
If an error occurs to
Then  SendResultO (GT, super—-peer,, super-peer);
Else SendResultl (GT, super-peer,, super-peer);
End While
End
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