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A Scheduling Algorithm Based on Load Balancing in Distributed Workflow

ZHANG Jian LIU Chun-Lin TAN Qing-Ping
(School of Computer, National University of Defence Technology,Changsha 410073)

Abstract The enterprise business requires the flow process integrating manual and automatic tasks by WFMS(Work-
Flow Management System). This paper introduces a new method about load-balancing for distributed WFMS, which re-
solves over-load balancing in single site. This method has been compared with Round-Robin Scheduling and the experi-
ment result shows that the new methods designed can assure the load-balance in muti-engine more efficiently. As sched-
uler leads load unbalance, the multiengine adjusts it among many engines based on appropriate model tactics and infor-
mation in real time, which advance the efficiency of large scale distributed businesses. In addition, the Load Index

Scheduling has simple realization, lessening the engine load as possible.

Keywords Workflow engine, Load balance, Load index

1 37

WA 3k, B & Internet ¥ AR 19 & B, BPR (Business
Process Reengineering) §Tig 5 L T —F B d) L M5 H
oAb %54k 78 K T fE % %5 3 % 4t (workflow management
system, fajBk WFMS), WFMS {8 A Tk 5 R IFE R H)
BSINAREERDE—NILFIBP, EHASLERH
TR B Mk S S B AR R AT E R SR
AE. RIMNMHEFRRECHEATHNENHER T RIEXHE—
4~ WFMS §) TAEf 874 .

FH— I EESHRREN THEARTEMIILITILA
TAHE:DESSENBECRH R TEMRSR. 2)FKBOYHT
BRI BATTHARER. DN EMEE XWHERRE,
Bt — M ESBE PR TN AR SR, 45FE YA
R F AT R R oT, fRUETE ff 3 & s g & 4 et
RELHNEE.

2 TITiEmEmd

TAHERRSIMEIR St T EYL R H Shab B Al 5731
2. TERMOBREENREERNEFET, . STEFHR
BB ARPST BB F A B IIT IR RAKE, T
o IR TAERERRENE L. TERT IR THERE
R G 8 AR BEST R, [RIR 63 17 i SR OLR B A 04T AR
FH—HBREER M. AEREEIERRNE L,
AR —E IR H RN R G SRR EA
SARERER, ESRARR T #REAZAKMERAXE. AR
AV BRI T LU IR A BE R, B & T AMB TR RER
BEMAEE.

3 IERPARFEEAR
Jn A SRERAT 35 VA B SR SR P45 £ 45 R (WL B LR, A

CTRABNRERFEAOFHE, CRY LA RAL. ET

"It RINBES M S EWEFEIEZEN, 15
ZERPRBRI/PRIBEAN, AiAEERSARTERA
Bl REEHTHR T E&HEEIR.

3.1 IHERGBELSN

YUE PRI ZHEEN (L5 R A R BT EFEN A
KEETEZRH EXBTREAR, OFBEFHFRORF L
BLOYAIMEMELL R YATRSBHEEAANFELES,
AR FHFBEKAEOSFR ERENRSRR TR, B
A SERA—FLE, A EH RS THRE NS
HMAAERG, FERE R BT AR, MHESIE
o — AR A ARV B B A B TR X A . 7
XA I RN AR TFERBEBHBREET .

EEESHATERRE PO AR FHRT, RIEHBR
ft45& WEMS TR, 35w il xf S 48 ok T
ERE, URIMTA TR I BEPRERRFRE. WFMS £
EEAMRENT ARl R, Hik, WFMS g4 T
AR IE. ML EXEELEHESEs.. -1
L 2 A ST B R B AL HE T B A M N IE 3 Bt AT ) .
WFMS A6 ff 8.5 P 75 AL B R4 T B 1) | 75 sh Ak FRSE 41
SHASPETESIN TERS I BEEFS., WEMS g
ABAL A TR TR ER WEMS R — A EHE
EMHESN. WRR LA R TR X 3 IRk
ST WFMS Bl . HLHFSmed, THERS ISP S
AbFRS Bl E A e E] e — E R A B At &N, R

. 115 -


http://www.cqvip.com

AR SBGEITIN T #4538

EX 1 Wn R P b—AEF,i=0,1,,n—1

FES Wn ,WneP, AR P={ Wn:| i=0,1,
veeyn—1)

EX2 TpERrAEBYIBEA P AT E

X 3 TunFrdB P Hai— 183 Wn: 89 FF R84
(BRI S RTIE 3D Wny 89 FF 256 8] 4 ] R et 1], 3 B

Tp=2Tun

EX 4 TreFm—Esh Wn, B9 E A ARFTAE,
Ten TR FFEES) Wn, 8951 R4TRSE] I H

Tun="Tre+ Ten

X FEXMARBAOFELH AT EE m A ES. H
FHOGRSH—EESFEVRENIBIHBEARSRTE
W BHtm BEABEKXFn 6. MRESSBLHEW
m, Tp &M, TrE—EBELRBT TEARSEN
8], MR, WEMS #8458k A WFMS g £ 3]
VORERAREL, Ty Al LLE WFMS RRIEH.

3.2 IERABRTENREMD

B BT RS T R R WEMS, R £k T
AT K& F a2 8. Wik T/ER % Window2000 #1E
ARGV A L. B 1 EAARRIBLAXESHARE
i), M, ZEELL 400 SR LM /| /et E B 300 4
HRLH . XEdBIENTRER java BPIREF. java
FEPmRE TS ELERSAME—LEBHE. WFE—
M BEH L E - ESHF AL ARSI AR E XY
k&kﬁ@o HPig#TEsh(process) K BER. F4M%
PRI —ES) . HAE AR ERF R 6.
B=AFPWRERE _AES, R dRA R EENERHE
HERES. BEhRE TGRSR 40 MESHELHFT »
AMES(T T Twn, T, (1=1,2,3)REFREHNATHIE
B, Ty REF—IESIRIATHIER,

§ 1000

800

% 600 //\\

] 200 <
ﬁg 0 { 1 i A 2 I S | 1 I

78 80 82 84 8 88 90 92 94
3 1% e [R)

1 Twn MBI BLAIRZME KR

1T Tun MFEHSBRLHABMZAIMER. ML
i —3F 1000 MEBREHA ., HEF=180. sAERH
RIFEEE Ton, 243 HI B AR —E B, 40 B B L Bl
BEARHL FF. fErt B 88 ad, fiA 1000 A~ BELH
MOEFELE, NX—EFBERRSEFNEFMAT.
SRR T AR R AT R B 9, IS S B MU A A k.
Wt BELAIBR L AR 800 4>, MLATRME] R 88, XL
BRE Twn WU MR R AR IOHE. 2 885t HERA
Fe)dBEBMA, Tun WL, Bl 92 BF, WFMS 525
1000 B LM EIE — 1830, ot UL AT LU e
ARER AR B, RI1E UHAMRMNARDT .

Tun=Nxa+H ¢))
He N #rEshid BEGIEA Jg th 47w N o 6] 3% i 38, H
HEERRE Y a.H HBEUHEESW (a TR TSI RAHEEE
HEPCHFBR AN TFEHLARER) . dXMEME X
A EFRSANARIES A Twn T BFHEE— 518

* 116 -

£ 000 http://www.cqvip.com|

RIRRER. EFXEFR, BRI WEMS 5| A—ME2.
L ZRABRBY. RITEXARKER L OLRNT:

L=>Twn-engine/k 2)

Twn-engine /A [E 5| %89 Twn, & /R E— B AT A 4
ARSI REF P ERAESIR. LRERTFEN,. L K
PIREE R 0, MREREHRRIBEABAEESNTHE L 5
REHBFHIE.

AT RBIEBRT LB HH#H LSS, TERSI%E
PR ENRESAN T EE L EEIEFS. LERKY
WAL MBESBUES .

3.2 ITHEkAREMBENE

REFHIARENARBERU R AR FEH IR, R
B/E—TFORERE. ZAENETEREEEL ARERK
ERESE KRB SE, FE S RIERRIEECR M MLii &1 4
RABRE . REHEFFIRAENERTARIBEE /K
BAEA.

RITEERANAKER BN ARBTHREE—N—1A
EitR., SMAERIBHEANEBMNRIRFEEHE S
FIRBUR B, R ERE AR 6 8 25 BR BUH B #R1E .
EUTgfi“P,ﬁ—iﬁ send( * , %, % , % , * )fﬁﬂ&iﬁ4@s
feid., Ko, 8T SEF P ZER BB A RNOBEH BT S
MEMHABRT Q. BINSUARZNERAE S PR
W InRE 3N SPOIENRARERHER. B 4.5 188
ABRAEHEAMAFY SHARER . ERETH L 2Rt
RIEW HEZ RV REEEREH.

HEH#E S TEBINEFTHB wER N RE .44 L
HE S5 LR, RS ES S EOFEESE,

WiEa4 1 ABBBAEER
A AN AT F LB

Wil RITIZAE E AT I
Lif $AEFHBRAXRER ENMES LR A then

(
1 BEAY K vecload(S){H,
1. 2 if vecload(S)<C H then

Ws =WsU {w} , Bikgt;

}
1. 3 el
L 3.1 Co PR &, 88 vecload OYRME L
XIS & S

) 1. 3. 2 447 send(S,S', W,L,L"), F Lk ;
2 ?lse if EFHE wik HPEE S LAEEEHE S then

2. 1 A AT LY vecload(S){E
2. 2 if vecload(S)<C H, then

Ws =WsU {w) , HHEEE;

2. 3 else
2.3. lﬁﬂi(lsq’f*‘]§4\?fﬁ L] vecload()B‘Jﬁ/l\ﬁ L
ﬁr‘ﬁﬁs 2.3. Z&ﬁ‘ send(S,S”, W,L', L") #1
send(S', S, NULL,
2.3.2 Qﬁ?ﬁ#ﬁ

}

HERBEAA, AERE S HARERTHRIEEF w
RAERBIB/MT H 09553, TR 15 B 153 0 #E,
AT UK w RS KR T RAEF AT Ws b, Bt
—HRERSG R L RBRIE A, 8 5% Bl R RIS
RSBE R b BB SR RAT 55 B4 T el
EHHSRLAL ESH LUEFBABT SR BRIEK
AT, BENHMH QRBROE B AR L' S5EH &
SO P B TR BRI BT ELBE, AT 2 BT LA R R R R
BRSATAHET -8, XERHEENXE, CXRBW
TR AR B BOL TR 1B V4, LRI EH &1 QMR


http://www.cqvip.com

RIEPHE. WRBRAEE SHARRSSFHMAT SR
KHE BEA L IRAK w RABEARL SHRITEESF
FIWs ., BUREFRESME I EAREHHA, L
FEBRBIRBEPOBERLE S LI ARA MY S RARE
SRS B RBAWEIET G, I EFH R S RIS
.

R3Sl N

L RAZFEREGRESTHEE(SHIRERR
EX), TattEREE I

2. R RABAN G QW AREL, HRBEARF LA
BEFIE.

.ANLLBM R, RABEE EHE T TERSIEMRM,

3 XRER

3.1 SHATERSIRPEERELR
BITERAFO TRV SRR, TRRXHEFHET

Engine &

Scheduler

cheduler()
tart()

un()

top()

java.lang.
Runnable

I’n _NodeQueue
oadSet

Enginel.oad

H2

FANTHE Scheduler K308l FIRFEERE B, Wit A EIEH
18 2% Enginelload 28, HER# T HER, il En-
ginel.oad 5 Y loadAware ) BREGTE B AL H, H ¥
HEEFRIEE 4 Scheduler, ATi#E#E Scheduler ff %7 ) & 4
¥ A B BIEBUE BORHIMHME & A E 5B

3.2 XRHR

150

100
o

50

Twi

n i

0 L 'l
20 40 60 80 100 120 140 160 180 200
~ HELHIFS

B3 Twn/IBRLBFFIXE RAEE

RATEL 200 AFF 5 2 0978 30 50 FER H B A [H)
3k % 1)1 B (Round-Robin Scheduling) #1 17 4% - 45 78 B 7F
AEFEFEORE . EH 3 REWAES Twn 1550, K 4
RABTFHEER Tun MHER. RHEE R LRIES 3
SR BELMBREAEAEHN. B 3 JLLERRAREER

£ 000 http://www.cqvip.com|

WAL AR . % 3 W R AT BIA0E 283
S BAT AT AR, AESNEENE 2,

« Engine. %382, MR R GRS 3151 %, 451151 %,
BESIEMEFHRES|¥H APL 454 #5 5T Scheduler #1
NodeQueue B3] Al

* NodeQueue: 3383, T E R T EFF— M FFIITH M
BAF1, 1t java. util. LinkedList ] #4 B— 1~ & B A9 BA S, X
ARBHT MAFIPE M MBRAEREET S APLLUER
HIBAFI B A a8 A A BAF U 2 15 U 85

+ Scheduler: 38 java. lang. Runnable $ [0 , 3@ 33 X A]
LI H 82 75 {8 b SC B & F 28 28 (reuseable-thread) , iX K8 £
EgE R HMRFPRITY ST RENE, AZE UWBHE —A
FEMITZ , 3 HiB3 8 A Enginel.oad 23 BL 1A 818 BORE
Bk,

+ Enginel.oad; 3248 5 B IE MR B, X KA T E I #EEL
RAHE M SR REB, RS Scheduler 2.

NodeQueue

F_.—n_aueue : LinkedList

odeQueue()
sEmpty()

etFistNode()
ddNode()

Engine
_Scheduler : Scheduier
_NodeQueue : NodeQueue

ngine()
tanEngine()
topEngine(}
auseEngine()
esumeEngine()

THERTIEXE

Tun EA - REEE RSB LGS M TSN, YA EHH
BB EARY, Tun REFEZWRA . HE P58 B T LR
EFNFIRHRARASHEKRT, BRE Tun FEHEK
T, BMEFHTRHAHERE KRR T H5 R
AR attE. P 4 ATLUR Bl 8 P45 B e Tun 24 ERAR
FE45 ETF.

60

50 /\W—
40 /

o
20

10

0 1 . L
20 40 60 80 100 120 140 160 180 200

LA
B4 Twn/FEEFIFFIXR AR TEEE

%t RIOEMRFETHETI%E WFMS FHRHR

R RV B, B ST A Tun, BRI H AR

YR EESHR A REERABARTFENEN. LR
ERRMFREMARTERERLE LR AREEES.
e 117 -



http://www.cqvip.com

HE YR 2006 Vol. 33Ne. 7

£ 000 http://www.cqvip.com|

ETHEHENZTEBSEERNERNFR

BTE

WEZE H57y BXH

(BFHBEAZRFEREETER KX 430074)

W E AASERFEMOABEERASERAEMNNRS), CHARRFREAERZHTALTHR HE
KGR E,RABFORFRAERURIE, ALRELATHEABLAEARHGEREATES R AERELHIIE
AREBRRAANHELER, 5CHF KAt A RFRARG,

K RLAW, BEBAEH BEBE, S ERS

Elliptic Curve Cryptosystem Based Scheme of Hierarchical Access Controlling for Secure Multicast

XU Shou-Zhi

TAN Yun-Meng YANG Zong-Kai CHEN Wen-Qing

(Department of Communication Science & Technology, Huazhong University of Science and Technology, Wuhan 430074)

Abstract Multi-layer services group communications need function of hierarchical access controlling. Existing methods
have disadvantages of high cost and long delay, which makes they not assure the quality of service(QoS)of multicast.
An inclined tree-group key management scheme based on elliptic curve cryptosystem is presented in this paper, which
needs to renew only several node keys to provide perfect secrecy. It is more efficient than previous works.
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