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Abstract Towards how to improve the efficiency and successful probability of task-workflows in service
oriented military information system, a parallel optimization method of service resource allocation was
proposed. Firstly, a service resource allocation framework is offered. By analyzing the relationship of
service executing number, task executing time, task successful probability and service executing cost, a
target programming mathematical model for parallel optimization of service resources was established.
Then, an ameliorated particle swarm optimization (called DPSO) algorithm was proposed to resolve the
mathematical model. By introducing random disturbance, searching boundary optimization and survival
of the fittest for the particles, DPSO extended searching scope to obtain the optimal solution with a higher
probability. Experimental results show that parallel optimization method of service resource allocation
and the DPSO algorithm are effective methods to improve the efficiency and successful probability of

task-workflows.

Keywords parallel optimization of services; military information service; PSO arithmetic

1 5%

EAE BRI AR E PISMEE KHIBFIu — R FIEL BIBNBL, SOA/Web M3 BRI
BRAr, SCFE IR RO S AL S VR R R AR, AU T R RER AR MRS X
HHE, EAEBARE RIS A RANBRK S B REH IR B (global information grid, GIG) B
FHEFFTR A SOA PRALA, WA FFE M % LU IRS (NCES)!, seaint 1R 4l 551 FIHS2R,
HRA TIPS RGO B ERER N A RIS ARR. SRAGUAL, EAMAL
TEAMBA IR, ARG RRS R SREEM MR, BB, PR, IS A%
(A RN T SO VA R B, T R ER, SR MERIE S WIRAER, FECR
WeHs B #8: 2010-06-03

WBNTIE : ER B AREES (70601036); “+—T BRETLHFTIH
Ve TN (1981-), 5, I AR, WLRF5cAE, BHo: RARGH, FERERML.




98 TR, % ZHEERRMRS R BIHTIAIE 2079

AERER. B, mREESEEREPIES LERBUTHE SRR R, BHERSHZEIEE
R GR R BRI — SRR

workflow
lan

LR 2) FRFITA (3) MR PUEE @) A

B 1 RFAEIE

ws list ws list

matching
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MR %5 BRI A S DL IR & SRR 21T 4R, IRRIRS I TIUTHIRIIR. Feth T
SRMC HBHME, MIEHFERE SRMC BIAEE IR BRI TTFAK T RSB LY.
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DAPE 2 38 i MESRIBATIO, & SRMC: %8 § MES 1 SIHRIIRS VOIS AR, 1, DXL
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T1 9s 4s (0.97-1) H54AH 50
T2 6s 3s (0.96-0.99) #5343 Hi 100
T3 18s 8s (0.96-1) B340 45 50
T4 12s 6s (0.97-1) HEI4H-45 10
T4 16s 4s (0.97-1) #5445 20
5 mMiN2
min C(M) = minZe(ﬁ) (7)
=1

S.t.
( PWi(wi,m1) > 0.98
PW; (wl, ml) . PWz(wg,mz) > 0.96
min(PWs(ws, m3), PWs(ws, mas)) > 0.98
PWi (w1, mq) - PWa(wq, me) - min(PW3(ws, m3), PWs(ws, myg)) - PWs(ws, ms) > 0.92 (8)
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B TBERAL (particle swarm optimization, PSO) &3k 14 & Kennedy Al Eberhart 32 A TAMBFFREER
HRE &, BTSSR A R P PR BT A TR H Y — PR T RS e 2 R R F. PSO
FGBAEEETRRE AT, A5, BSRE, TRRMEMA I MEBIERTE D R = —
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BIRFFE R (IR, 76 EA SAOR TR b, 380 T — el fbl B I% (DPSO), IHIEN B FH#TH
BOREG, TR FE i B e I AR A s . bR T TR A T KT sy KRR, &
ERSE RR AR
BFREENAREMAESEE. REERE EHERERE ERESAT T SRR ALE. PSO
FOEBCR R T AR D 4, BRTFHECH n. 8B MRETFAEFRRIER Xi = (2,20, -, 7iD);
&0 AR CKET Rt R RO E BIEACEX NERL) K P = (pa.pi, - pip), RS g TR
FRITERTHIRL RBAROE, W P, HITE Pi(i =1,2,---,n) PRRNK; F i MEFRLERER EE)
KR Vi = (va,vie, -+, vip). R TRINMERN T ARHFITEL (“IT):
Vig(t + 1) = w X v34(t) + e1 X 11 X [Pid(t) — T (t)] + c2 X T2 X [pga(t) — Tsa(t)] 9)
Tig(t +1) = 24q(t) +vig(t +1),1 <d < D (10)

He o1 Mo FEIIET, BWIEFEE (acceleration constant), ri F ro K [0,1] TEEAMH SN KX
(9) FHi i = A, A “BE (inertia)” FRor, KB TR FHIIZES) ST (habit)”, TR FHLE
Fr H SRR BB N A% (cognition)” By, IR T RFXT H & 2% HIC1Z (memory),
RFBLTA M H BT R E R B 42 (social)” Far, KB TR FREIPEGES S
PILEWEHE T B 28, RFRT-A MBS R EM B Er e 13 w FEFET, w BAEH
FXHARZE AT RIEERE, w B/MNET#T/ANEE . SRS B A3 AN % A5 W BGh AE.

AR TR EIAA BN TR, F R s i B g 4. A SO AR TR R L B

1) BLFEHURES: R TFRAEE 525 TAER PR RSN, BFER—4F b BRRHITNAES
F1 2 5 TPUTHIR S BE . AR F FhammaimE 3 IR, b TA 5 4, § 4 Names—4
EHEHFTIRS S E, & 3 Iy BAERFRIgIDR (50, 100, 50, 10, 20), RREIES AT HIRS
#HEH5HTPITRER. B4 B FAPR TR E REEBBEE, HIHAR (6) iHEMMEEERN
SR 2 B IR I J7 2R 7 Pl A BB TR L

£ 3 Kr¥FRL
E5T t1 t2 3 t4 5
RS R A 1 2 3 4 5
AR HATIATEE 50 100 50 10 20
RFHG 50 100 50 10 20

2) BT AKX (9) F Pa(t) — 2ia(t) 5 Poa(t) — zea(t) RRBURFESB BRI A EERH
R, A[UUE MR FEM B R 4 L2 a3 BRI, X BRI T Rl Sy BE #1028 B e i i
B, EI, ASCHE % SCHR [15] Sl PES7 0GR & R S R B R 1, TE Pia(t) — zia(t) = 0 B¢
H Pya(t) — zga(t) = 0 BILERE EXPRLTH93E BEVEARSAIR B0 (0P8R Bl 08 BT B Lk IR B SR AR (B F 42 R AR
B RAE R, TS BRI RRBAL, NAEHEREREsh B REME) AT SR, St xdas ey
T, B F RIS, Mt sht B4 da N (=1,0,1) R —AKEHUE, 24 Pa(t) = ziq BH4
Pi(t) — xia(t) = da, 24 Pya(t) = ziq B2 Pyg(t) — z:4(t) = da.

3) BT KATHAAAL: BT EMBRARAEARA MRS, BB MEERSBTHREE,
BT R TN, B R F R REE S KA R EEZ N, A ORI R R TR 8 — BB TR
(R), UMEHEAREER CEMRTEEZN.

4) BFRIELIR: 0RTE—E A B0 B PR TR TR R 2 SN Rk T R 2 R B AR
i, X RORL TR, RIEEA TAIEREEE AR T, BB Rk, 2 ek
PR SE SUERAE, A — TR T, DA B RAL FirgE b,

BREANBEPE SRS — S BE LA S BB, (A TR T RS, £
THRBRNBHR.

DPSO HkpysLBd BT

Step 1 BWEN TERABIFEITFRE (R). VIR TREE v = (21,22, -, &) (m WP, HER
T xx BYETTREL min C(zy), W iZEBE N MR Py, SR FHAMEREEB, Pbest — Py, 2 FARE
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Gbest —— max Pbest;

Step 2 ZET (9)-(10) FIA A ANRIL 3 3R mE BB T80 BE Ao B

Step 3 ¥IWrki FRARERZTHE R, ¥/ R (PR T, RBHA THREE MR, FH Pbest
M Gbest. MFRKT R BRI FHTEIK, FHNBBEFEBFEANRIFHR T, 238 XEME, El— kL
+;

Step 4 BIT—FEKH (N), RELEBEF Step 5, HNEE Step 2;

Step 5 #iHERNME HEER.

5 EBIHESFE
5.1 DPSO 5 PSO Rfg&EREE:

REF RIS RIRERE T R — B . AR R R TRE TR S MR =], AER 3 &
HH BRI o BRSNS — R AT E IR 15 MR TVENRIIGFEE. 2 T4 4 e hipeR
T, AKX (9) FEIET a = 2 = 15, WTETF w = 0.6, LHEPEIBARE R = 3, 87K
BN =50, ETAFFBIEE/ MR TR ERE [-2,+2], EF5 5B R & /IURR—0L, KA
AR R B RMHME 6 Py (a) BrR, B 6 F89 (b) AR TEARRTHERRBH RN RE
A (4) T, 2T DPSO HHRBH HARREUER 6.988, T4 PSO HBSRBM BIRRE{ER 7.104,
B4 DPSO FHSRBHIGRMT HA PSO Fik.
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B 6 ROKMBER
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DPSO H¥f#EA PSO HikRMARMMME 7 PR, WA DPSO HRMMEAMTES PSO |
v, B 7 B RPRE BARRETRE R A, (RN SR 5 SE R R T B AR R B oK A R
AR, XS A RE—E MRS T BRATR T, (255 Se et i i e ma R 5 A THUTRYRE
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KT H—SAFEEME RSN T DPSO SIENRAERES), SR 5 WS TARR B HBRE T
RHENMES BB E , FIMES I RHFHATHIITHRS EE | £ Se At RO RAEEA TR E, HTH
ik B E AT SN (TAER R 2438 K), DPSO FIARRE BEHAR R I, BARE TR R Ty 404
PeEhfgEAk, SRR RATIEATE, (€ DPSO HIkEA ERUBI 2R RMNE.

5.2 FEIRRS SHBCRBEHILLER

S RALITRS, 2A5SCRAZR 1 3 I BR R o, R AT SR UL A AR IR S AT AT . SR RAR ST .
AR 45 SRACR S = FOT B, X ELAMITRE BRI RS0, 1£55 SE U R BB UL, He IR SRACE M7 IR
SR TE AR 55 IR R AR B — AR SS, 24 S Rpe (R AR 45 BT B TR M AR B SMELIN 3 4% 6 B (30 3%
) AR RS VAP R, BRSSP UR 3R R B A R A5 HEA TR IR S5 AT BAT i h IR S5 FEATBATHY
BHRER 10, BEIMLERIE 8 B, B 9 HEFZRE U
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0.8 === W IEATILIL 101
07 e TES TN '
E 06 §
Zos < 1005t
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T oa
1t
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0 5 10 15 20 25 30 BR & HATHAT P55 K e HAERRRE
LB MATHRRT] (8) Hit 55 AT SERE
B 8 FTHITIRF M E SEFRIEZEXF 9 EFHITRHN

MEL 8 HA] A A SCHE B AR 25 AT P T O IR TR ARIEAE 55 52 1 B J8 B 280 4 4. 55 S8 AU T 7 TR
ERTHEMMIIE B 9 RARSIHATRATINEESHRESWREREIH. Hlt, ELbR AP EE
i BB F R R R Al i ik

6 4

PR RIR ST 4 BB A L AR AR 5 4 B DAL AR A G BRI R, X T 2 I I T o R B B3
B ASCNIRSS BT AR T RS A a i, Bar T MR BB AL, H4 R
PRI R L B O W AL TR R TR . T2, B A RS B B RS
BFRRGR LTI, FHXZAEFHI T IR AT IR T BRI 5T.
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