B, (B ¢ B (PR )

VR e R A
ﬁf} -I/r%ﬁ?~ 73 )Fﬁ

RITRSR - SR S
I e L R P
e
BE F 98 7 10 115 |
CHESIRTH] 2 98 £ 6 5] 16 [



o

SO O (S A T A B N SR ey T
R LA I GBSO RITHR LR R R
o YFITE RIS BRI T 2 T o FUR BRI S B R
AR 4 A BT e et R G S5 S e B - O Pl A AT

P RLETE BT o 0 T R AR - A PR YT A
A AR o SR TR R R R S R R L | T

B i T T )



IR s 3
FIAY e 4
SHRH e 6
S OO 8
ﬁ:'FE% ................................................................... 14
BHMITE . 15
BYYRR e 16



Fl Y

(AP W3C (World Wide Web Consortium) A A= '%%&T%EA L&~ i Web Services
RLED e e IR = 5E AR g R R Y (R B b S e
I < [ Web Services A HRLIFARIARTARY IR PN - 0 R PR A
B > AR (Wor 1d Wide Web) Ty 20 2 v SV RIE A5 {2 R P25
folsfs o BAPAGETEL B PO RLET SR AR T A J%ﬁf L AR T A (Petri nets)
FRSTFTT S SR ekt T2 o R R TR T
(BT FpusEs  ZSMRTHTAYE Web Services ltf’?gﬁl Jﬁ'ﬁr&é [RETRIEE < X Web
Serviceshl— FERHIT (o =AY EWHT;‘?“HJ TR (171U
HTTP ~ XML % SOAPZ")  E5El Pypv/er A=V H ’iFym RISV HIRUENeb Serviceshl— i
PR [ > 27 2R o S AR PR AR YR L RLARE AN Jg’% PNIFWeb
Services[i' (EELEM RO (4 > = i ¢@4‘%ﬂﬁrhﬂ% I B el

R~ B AR ST AR AT ] - [3 R S K (W el i
T3 B ot fe afptie iy w5 s o wfu;fﬁ“é‘.%? fﬂgﬁ“ R PP R
AR (WSDL, Web Description Language)fff » ?PJ?U“ [[afﬁrjﬁigwﬁ%
Pl o BERSIELR T ﬁéﬂe’ﬁlﬁiﬁ(UDDI, Universal Description, Discovery, and
Integration) WA oy o i » M R “ﬁIF'F’?g:ELJ%ﬁ,u%HJ » TR IHI?%‘”JN B
ol o rAEE AU e e s PO 2 AR R S P L
(RPC, Remote Procedure Call)B=Np[1 > F%‘E' EFTEFWJFF“TTE%’?T% E:(SOAP, Simple Object
Access Protocol )[IWHRFs -
— e F G[ﬁmg%y [ﬁr‘grpg R &J kﬂi{] pJ;r@*'ﬂ qg;ﬁﬁﬁf’ﬁjpww [ ”Eﬁﬂtlﬁﬂ
*ﬁtﬂ&i}?}%m o iﬁ@%ﬁﬂiﬁlﬁjm#ﬂ TSR I\qu,;;;%g@[ﬂ ] I g[ﬁm Ej@;;ﬂfk
IR AR PSR R 57 RS ERORE(RIS) o i F’ﬁ? fiE R -
PEARST PR 5 20 500 (R ™ g ﬁjﬂ EVRARH I 5 = ﬁﬁ [El Ug‘:
o ple @Ej”ﬂz’[{jj?:‘[ﬁﬁl\i By rﬁb‘%F;?aFﬁg,@fr(Qos,quamy of service) [6]-[7 ]:

T AP ETRILRLR® ff 528450 AR 00 A o1 « 2545 OB £+ (™ |UDDLL R fosfes
AT F D DR e [ =t e l@&ﬁ'l%éffﬂuf |G i T L AR R 1 S0
Fi NEIﬁ*W P RIS TR o DI R e R UL Er R eI O

L i e S R e R L ot SR R e IS =1t CRR El i



oL F 1T AR F TR g g 2B R TRR) 29871 P52
RIS ARG VESE o BEHTRE AT PR L RS TSRS R - - T
EiAE P L (RPC) A5 = €7 F | G3E200 2l i PR it « Moy 4 Tl 5
[V CE A o T Hﬂ‘ AR LS « FR I 9t - A R PR
HN R P 2 DRI R o YGRS R O S R T e o H
(A e - AR RS R 4 Fl?&yg\fﬁﬁ ﬁﬁ;@ﬁulﬁ*ﬁ PP ypgiiﬁ&ﬁﬁﬁﬂﬁuﬁ (E3iE
A ISR T R [ SRR S A R AR A
AR AR B IR R AR T 5 R | 1 BN AR = BT st iy
AT IR R R EEIET0] - BB AR A R ] g
JEUAIFTRTT10] « BB IR = o 70 g Eg Bss s e g b oAt i - Pk
P AR Fo s > fehr™ ﬁﬁi‘%ﬁmg PR o P S P SR A LRV
7 (ARG E FOARER IO - e T IR TR - TR
AN
SRR > IO (R, (RO BT O AR I T R
,%ﬁqﬂmﬁ?ﬁ%f‘“ PR ) FUE A POl 9 RUTER LT PO
ol riEIJ"E BRI B & B o FIFRA P RS > J R o Bt
MRS R A B A ORI S S e O PRI
LA t[puﬁﬁ B L2V R IR T A iaf}wuﬁiﬁiﬂ%ﬁiﬁﬁ’f
AR e A ﬁF/HmE“r— S TR BT RS R R
PSRRI o R TR TR



W 7

Hlﬁ%”f‘ 98 &F 06 *| 16E'}dﬁ é&‘ﬂﬂii“\r ?%ﬁfjrgFﬂ%Fi@?‘é [E&'*@Jﬂﬂii“' ey
St H I R = A AR S A - qu PSP 1~ RIS
ﬁi}%*ﬁ“’* IS FJ“‘—E\JQ&?‘TQ#I P FERS AR TRl fi? A= 2l

(it FTT"A ﬂﬁ L R A gﬂ?&ﬁ BT D ORI R I E R
ASHE a\EIHE“E?J‘%%k I = LS = v S B T SRR pv S T f rﬁf
(University Central) » :fz #“[f SFFEE 5L 1400 30 BEPRPVERRE RS 300 2 e
?rﬂﬁfﬁti&?ﬂﬁﬂj = J%"*;"’T?&QJIEJ SPRERAELT A PR S
SRR PR - R R
%F}ﬂﬁg e > S GI fe e bR T FIVRIS2po s 2 [ = B Bt F'UF;’EFHJ???F [FifHte
fﬁT”ﬁlr’J‘J A= R o JUIRAI i o SRS SRy fyAd ﬁ"éj’,ﬂ[ﬁ)ggu&gﬁ,‘pfféj«%@ﬁllﬁmg‘,fgj
Sk o HERLE ISR ELRL IR 2354 e 58 2 A 7 @iﬁ‘*“&mlﬁﬁé@
LF‘%ﬁ»FégﬁEﬂWuﬁfJ J*ﬁ}*F TSI > PRI s R T SRR e gyt > %gf@éf?f[iﬁ
ﬁé’%ﬁﬁ”ﬁ«ﬁp ‘]‘ﬁAb*JFEI il U@?ﬁléﬁ%f SRR B A
k- W?Jﬁ*ﬂlfllﬁﬁ«‘ﬁ‘?
H'ﬁ% SHE9 ELS E‘Trﬁi@%i[ﬁ?‘*@’ﬁﬂ@“? _FIJEEHIF“[?%FT’E‘E%@ gl Sl e P
1| o e
s i e s L
FEFHRFDE ’*FQI‘]‘TUI'* BREEL S 0 TH M- F“ A R A El@lﬁﬁﬁﬁﬁi
- FEFEVE i e fi TR AR R R 2 IR - s R R
e QIYRy— TR AR T kL ] [F”ng‘ S & Jﬁ'ﬁ[—»fdﬁ [ Ay PRl

ISIARIZ YRS FY @ AR5 5 S = M [ R 2 BB R %?f‘l‘i@?fﬂ
RS U EILIL] o 7 B P Ay e A ST P R I R P - %?Hi
e pire b= 2785 EJF—TJ‘I_?[J* (-HL IR E VRS 25 T « [0 PR I DR o g 5Bt
A2 55 47 IR AR B R - S ﬂl}ﬂ_jﬁ] VR AR 55 1 o 5 e R A i
(BPEL, Business Process Execution Language)# 5 [12] o [Fob® Bt A 5 5nopy
PR R (BPEL)IR E S8 AP - B R USRI A VTl
(Petri nets) [13](RrBEA0 ™ |t S S AR 95 R o5 st 0 r[(BPEL)ipﬁjéj AUV
o P AR SO TSP 1 (BPEL) O i 9L Stah [ L4 DA IS5HO
7#11];}%@@“1??[(BPEL)IH%E%@E‘:EJU?’K HiAffEE (Petri nets) © Lohmann¥™ ~ [15]F[I#H-

% 6 Fx 18 |



~ FEFL VT LA (Petri nets)ﬂiﬂfvﬁ L) AR A P R
(BPEL) AR AR Zr (=95 8 » Zeng<™ * [16]H[IRLIE *E'E’?E"’%mpﬁ#[@?%ﬂlfllﬁﬁf«*ﬁ%{
"(QoS-aware m1ddleware)ﬁ"$[ﬁ” AR R o PSR S [ﬁﬂ%yﬁﬁﬁﬁl Jﬁﬁfﬁﬂﬁ
(1 o [ AP S ORI B ) o R SR AR - Ry IS AR AR5
FE BRI (161 S0 [0 B St i o e - P 42
e A s E N .



S5, fg
7 (PG Py A ) ST P B LT « 3R] kL o 95 P2 500 (SCA,
Service Component Architecture) [17] ™ FrRHS{Y o AR5 (R = A (SCA)AEF 1T
IFIFSAR 5 5 ol 2 o A e e R R S E AR A 5 R
% BT PTE AR g R | o TR PR PO I R ARITRE > o s IR
T R 3 2 B SRR AERAE 1« B HTRE - I PR IR AR 5555 7 - agi
FEVIAST R A RS L R T S S R LT S AR
- I[E“EJF/TJ?7m FF PR R (SCAYSAL i A TR G A 1~ 7 IRIPTITHII S A 1
s e | TRERL e HE AR St A IR P IFS B oo 7 e = IR A R oAt (o 2V AL
AL ARV > RIS RA KL R - A5 (= S (SCA)RE (=
Pt %5 (T < A IS T VA 57 o PfEAg a1 BRI TR VRS 15 fF Fpifst -
S+ M PR AR (SCA) RLASUSIIBRsB T A (e = VR 5
TPl BRI LU A (SCA) IR ARG T (QoS) £ = 18]
(B2 R PS5 e (SDG, service dependency graph) [10]="##7
B g = AR AT HJTJII I ﬁﬁ/ﬁf@@ﬂ’[}%‘l‘(Sm)ﬂﬁlﬁ?ﬁﬁfﬁ?ﬁqﬁﬁfﬁiﬁ?ﬁ
Fr(WSDL) 2 F'rﬁlzﬁj STEpu e R PR E RS R 'Ljﬁlﬁ'ﬁ:fﬁ‘%ﬂﬁ" PR
A= TEF ”%Tj‘ (101 Hasselmayer [ 10 FSAEEE s e i— 7e g %E}’ﬁ%‘#%% R T ind
A FLISEFE o LiangHISu[ 19]H 1 ZEFLES"HI"(AND) /5" (OR) TJI’ [l P fﬁ,u
ST (SDG) BN [T o k2 VR s
ShpetE FU?T?‘
e B BEIRE fﬂ%ﬁm"iﬁﬁj’ [6]-[8]~ H%ﬁ > FIUPMETEOR-S [20] ~ Ff = flif7
FUB > I0PSwinDeW [311)%GlueQoS [21] 5 SRATHER AL ET(QoS) fsie A st
PR A R T R Uﬁff 15 b g o PR T 55 BT
fpﬂ*ﬁ'ﬁr& AP R 4 g rrilpdﬁ'r—jvé e (e
AHEE AR PATEA EIVARST - fF Ep T Breal R R IEAORR [~ B RLED R
?‘ Pjijﬁl ,@ﬁ@?fﬂﬁ%ﬁ/ﬂ;‘g «EﬂF” FUEE s ~ Y2V R PR (s ~
L P ETPIRY BB SRR IR - s PR AT E A '"(AND)FWFE‘E'%%I'%T’: °
B T AYARSTR S - W R R R B E%ﬁg‘?ﬁfﬁ???ﬂgﬁ@qﬁﬁiﬁ? °
Iiﬁ‘?ﬁ[ LI RE R R T A ﬁﬁ“rﬁ%ﬁm qb?%?%lni"ﬁ‘/"(()l?)ﬁ”ﬁ“ ﬁfaill °
> FRFEIRISS Hk (% |~ [FillReatr e | " ST P o L RV RLER ! ks

% 8 ' £ 18 |

|



AT RLAE R - [V EAORGE T W U IRRLE T R R
S o i TRl

PRI SR AR S (R T [ pARE AR  © 25 PR IR HIRE (=LA 51
A= «P’:Eﬂ’[\_iffﬁip(SFDC » Service Functional Dependecy Configuration) » fi— fivats
E eI %7&5’1]3/5"%??};:?"@@’??@%%(SFDCS) ° Ty fﬁJEﬁﬁg@’ﬁ? - I
PIREHT = fRAge AR AmE & o 325 M0 [ (e B [ 22]- [24]  SRAEe AR5 s
[FEEUS VT A © SR EAT £ A (AND) FTUE "(OR)*?JH"’F’\?’I AR
=5 eI Td%mff HET(QoS) = He AR B R i > 25 IR = 1 Eases iﬁﬁl “fY
AHEE AR AR « 25 PHER= B A A P& - P S EY TR fﬁ‘%‘ JFIR R
[13],[25]-[28] o ™¥[lt3 it j?ﬂz[ﬁ[“ °

L PRI (W R R G ESAY = (P T, 1, 0, i, H

DP=Ap, p, . . ., p)om>0FVEAr(Place) » hl— I [EGHEA fUE G
FL\[ °

NDNT={ts t, . . ., t3EHin >0 HVAEE(Transition) > hl— FEI'| [ Y
?Jﬁfiﬁﬁi'ﬁ ’i,flé*'?}{l@%%f{’:%: PuT#O and P T= .

301 0 Px T — {0, 1)~ Fufi ™ fijile B ELGEPE T o g A £

40 = Px T — {0, 1} Fhfagtlippye > A2 KR EEE P (o [ 9TRE

S P—= {0, 1) > Rl fldtm x 1 FIFY[pIE > 8T Sk FRAST P
HeE! - 'E‘:?JEJ?@%"F&?FHRMU’ Token PIRLMIEIRE ©
R E | IEA#E (transition) (A E v (place) VRS ﬁﬁf%lt" e AT R

F|Token [V

mnt \

I:I
(place)xE * Z[A@#(transition)flVi 'F’\[ E‘[Jﬁ‘tr:.t”f t %Jfﬁ]ﬁéﬂ » BirE | I Hr(place)
3. Z[[dE E'%(transmlon)ﬂh“'F’\E"ﬂ""?ﬂ (e (transition) ’ﬁl""?(place)ﬁl

f > flllod HUW‘?%"E ¢ e W = {ped > Tl= {p) o pTs = {14
S(ps) =tV Y e = (s}

RE VAR (78 E 'F\[ Se = WS U { Saumy) > HIWS— (51—} FGE Biﬁ'l@ﬁtﬁf_ﬁ‘%ﬁﬁﬁgﬁ ' Sdumy Fe
fcfﬁl%ﬁw%uj » R p RV PRI %7%’-”? B ORIETAY RLAT ’\]%l i

&3 AT ’??J”F“ E| 3 %5 (S-net - service functional dependency
configuration net) » Fi— RGN ERUIEFT A I -

DSATE| Y s BT Se I'E“F?E"i p W P s NEPEERNT AR IR p o RS

¥ 9% 18 |



I s kLSRG - HEEEIPOYE ARG p -
DVEFFE[ ¢ GRS T BB /e > 1 DT po g SEFS 00l - TR
| ""’["’(AND)EJFT;JI’ TN pr == pp VR PSR pY ¢ BRSO /e =10
= (o) & ot/ > 1 s E ORS00
3) &~ [RdB(transition) EF |~ [fE " fU T (input arc) 2 = b [ RV (R
9 (output arc) °

Mt p7 fURhr(place) F HE AU [FIE o gt Rt R RV
FOREPI RS » ISR TTIRED (o = 10 50 M(p) = 0 FFTEEY p = p’e
SRR (ma rking )FAASS = FE Rt B (S-ne VR I -

L BUISEETE Y p B Cr 0 Mp) 2 Ip, 0) o PISEREERE] ¢ S TISERT
FLERGE » B Uil o 2 SR PIRER BUD B (REAR R (marking) o i T ER
fﬁﬁfﬁ@%(transition)ﬁ@ﬁ °

ii.ﬁﬁ%" MAEF - R ¢ BRAEE] Yo prREESEL > BN 1(p,

i}
6 =1>[ip) =0: b= HECIRNAp, t) =1 = W(p) = Mp) W W(p)
=1
R PR e TS - B A AR (S-ne RL T FIY RAHRAYE G

ﬁ,g‘lﬁaﬁ%’{ , [29]-1[35] ¢
EF4: AP AR R (SFDO A I € % T REE RIS A, ¢ - =
= p gw'nffﬁ%%ai ERAE
D B Ao’ &) 2
DETEIY p B Ap’, &) B p =D T B pT DY p” T 0 p”
B A, ) e

b SR n‘tﬁf}?%‘.ﬁﬁ/? ET}‘H%‘]‘(Web service dependency graph)fvif5s ﬁl ’?IPI‘FF’J
AR (S-net) o 2R IILETE T (place ) =R 1555 (Web serv1ce)EJTd[| iz 7y
YRS IG5 TP BTG i (SFDC) » A’y &) = (0" prs, pe, puy S
B SR TS (dummy Web service bR T RESI T AR EI T -

- HEREL B PRSI [ 1 F S IS (QoS) B S A
KPEWEUW*IFLI B3 Tﬁ(QOS)’*EITH PR - FERE R~ JOSL R AR BT
5 AR 2 IO IERTTT] 5 RS AP B B RAC S - B o

SE IR EaUIIETTE ﬁ’l‘ﬁﬁfjﬁ‘}*?ﬁ‘l‘?ﬂ'ﬁ*F'@ﬁﬂl‘_i @ SRRV TG I - 3P J?i&“w [ el



AU LS5 4 TRl N o S PHEARE R O P B A oI i e 2 B
RL¢ (p, ) o= I PEEIEY @ (p, O)FFFPIENTT < BTG (o, COF TR
R HEA - BEEIC S VIR o BTV - g (p, OHFEES
L. T OGRS < O R T B RO E R Bl (o, §) = -
00 o Y RUIRFHYE TPREIVHS L 1T IpUIPRS L EMEAOTVIRES > S M- WA’ O)
O T (Q0S ) 2 BERLTE | 1 AT IR P55 T 564 7 (QoS) 28« 141T: QoS((p”.
N =1 (P, ) I pedp, )\ A{pwm))X vear o wumn ¢ (p, £) o T5 U
FEMIEL Al p 2 & SSIR AR IS - B B (S-ne O HIPVIR E Ao,
&) T EAR QoS(Ap”, NPV =Y BT A (SFDC) =

—ARERE F R AR IR A B SRR RN AR (QoS) E R
A I HEEE (IR A AR RERpAER A I e T
Ry A PR PR o FUR TR I > BRI ER L T R TR R
PR ORGSR 0 e R AR AR S T A

[FiFRR I~ PEREE] < I Cp', OYBVARFTHHET (QoS) R TR PRI R FY 1 Sty -
e (R ZSTE T i - SR HES PR RS - R R
HE[BEE s AT ET R QoS (Ao, Y DIVFEI(A D", &) o bl HRL - P ET
R R R T ) RO RL RIS A e | i ST e 9 SR 5 1 P (IS TR R
(QS(Ap, ONPFEIAD, ) -

EL: BINPA (', )| = 7 | IR R PO IR EROCe”) - flle =
2.71828 ERIFH RN P ELAE -

sl 2 PR E T RS R o A BRIV TN ™ - 25 PTE ) ARk Baltis 05 - el &
e » L1~ R RV {0 (AND)FORR (7 - 55T 7 i f‘le’iMFﬂﬁ?J
X (=1, 2, -, RPURERETRS - £l 1S~ (e st SO I 7 ) 5 (OR)

EIU%;E.\JI'%E?“ DN R fFEJrﬁ”ITﬁ HE] Q=TIEs, » LSfx sun - H e = Maxg (e pl) -
Hio= o= = n= an/ko R EPIIEEE = R H R (a0 fRIpoge

FI 25 PRI o/ ) Fo- R B E s (A« 25 (P25 PP R LK (an/ &)
sy y (k)= K*In(an/k) > FPTTHEO V(&) = In(an)-1In(k) -1 # y'(k)
=-1/k > F Y (k)= Y (k) 73 W Eb y(k) By~ PRt e = [ 5 a8y - Ry (£)=0 > 75

% 11 7 > 18 |



Mp # Hk=an/ e - PIHREY (k)<0 (kfi>0) » (k)[R fﬁﬁik:om/ o EE[ VRO A i -
AR FG PR B S TIZ s o9 W42 PO FIT TN R O e”)

P R ENRE (™ (Ot imalConfiguration)” WHETE EJ[JF[fJ?,‘ET?‘%‘I‘i“J‘?ﬁ)FE?IﬁWﬂ“
AIBHE ") (CHRAIER T Yo~ e i N ERI IS RS BT (S-ne )y 7)  BEIR
FERREO T PR R TR R AL R R RE R T R (R
HRR ™ PO 8 A bt BRI (S- net)H‘F“"ﬁV'(OR)FTJI’ I?WFH*IEW'V@(JEI*‘?%?’?
Hiffr(place) FA (™) 'Wﬁ'ﬁ%?’rﬁ%ﬁ”%ﬁﬁlﬁﬂ AR BRI (e B
(S-net) > 7 =15~a =2 ([HRLET 16{ ") F'J’Fﬁi—ﬂ b= W Tii&lf'ﬁﬂﬁﬁﬁﬁ
N EASRIE P RLF S ST xﬁﬁﬂf — [ FTJ AfVANE (transition)
¢ [T PRLRIRE R o — TP 2RO EIRAIS 2 o R Rl AR IR 5
- WEEH BT EH R AR EIFVTI Y o G P (R ) IR s
Fe o DI = VRS P PR poaie I g B "4*—3*4??4“7# ot I SRR e i

AETE I (O UM IRRIL W Sl « SEm ¢F¢mﬁmﬁﬁﬁﬂ”‘%“
1 o

'ﬁ' BN [~ (OptimalConfiguration)” AN A %ﬁﬁﬁj’@]’%
Fﬂri#‘é’ﬁﬁ] ik H'F“izﬁ'lﬁﬁr*lﬁ[lﬁ% ETRE R 1Y) Eb= SHET ™ 5 ZSAfT

Invoking () F¥EFS AT ~ I Satisfied(V) F¥RFS AR i o PN j07
FREEA(Y) = Invoking(Y)/Satisfied(Y) o BRI I » Z5FHRFE=L IR = RARAVRY
FEA BT P T o - AL B (Fraed) ORI > EEREY- A
7 USRS £ ﬂ\ﬁq greisig e fl- [WIRL Y BEES=1 (Random) » H HRBEEZ AR RN 775
R o

P *@]’y— B Fﬁ}H“[ﬁ" ﬁF/u 7779 % (cost of the Web service)[=HbI
T (QoS) v 5« T T Eilﬁiﬁ“ PSR RN 1 S OB
AR RS F‘”ﬁlﬁ”[’lA e, Ve

] B (Random) IR 2 2B B | T HI E Il & (Fixed) UTFEITR LS © 7
PLEERUSPRIL G R 5) [ S R - S PR R T
F{fj‘j’} o [ (Fixed) S RS (Random) 1 FIF /g 5 4 ST RIERM pe. ') 2 M pa,

o’s) » EFIMp. o')FA 2 %dtJMEIJJ;ﬁJ;} i ot EARER o fEny A 55 sy T

S PIE] wons v one DESHR PRIOIESM e 0% - 55 P S

% 12 F % 18 |



[—
~

= (Fixed) == B ¢ (Random) 11 F1F Pu & Jity H S 55 PIO((pe-pe) / '0 +ag, ) ¥

q)((m_m)/w‘._‘g; --G; Hhd(x) =t NpnWe(Laplace function) o v fi EEHY

f%ﬁﬁﬂi“[‘{%& 390§ > F5 TP PIRE R FUES (Fixed) FETE ™ PUBTH I ER LO(x) =
®(0.2941) =0.6141 - iﬁ@ﬁ'?ﬁ%\‘[’“‘ﬁlfiﬁi%ﬁ%Wﬁ[ﬁ o [NIF=Hips> W or= or > FEES
(Random) I TR Iy g ity o SN DN S (Frxed) TR 51— AT
BPSR BT Y we< e (IU {2, Pivs, By Po, P2, Pis})> ﬂlﬁlﬁfﬁfﬁ“%r“(ﬁandom
1 .Eﬁﬁ. AR i
A T R T R PORSHREAT N TS (PRSI ok debo ™ e v S TR T (QoS)
EH[ﬁ*ﬁFpﬁ(Web Serv1ce)*%ﬁ‘@| @JIE"[F[ Ehalf]é‘ifll



4 PR AR R S wlaﬁ%ﬁz‘}%umﬁrumw W4T (AR H R TR
o P R AR AT Y - A S JA[F\P’ETP A= [ikﬂ\i—g‘:ﬁ‘  [fAH &
Gl o R EL IR - KBRS rdwﬁ"ym R F’j?ﬂ i FEERR Y
HF (ﬁgf* DANE ) EER R

Pl B TR AR FIEIEOAE BT PR A o fT - AR
felbpo ety Bl - 212 ﬁljff\xﬁl[ﬁ%ﬁfﬂﬂﬁ'ﬁ% FIHe - P (PO o (U e S
[FIE] ﬁli%?nppﬁﬁ((los)ﬁg‘ﬁ”%ﬂ ] o A J@Flﬁ‘ﬂﬁfﬂjﬁzﬁiﬂiﬁ'k“ PR
iiﬂﬁ 33:%'%3’*””?4 R R IR N 15 13 R i %l_ HiF[Zeng=" " H
HJFF[! FIHEE 05 'F‘/ﬁJi[l(QoS aware Web services composition)— ¥ [16]Hﬁ’ﬁﬂ$ﬂiﬁj
FERIIL6] o PI==5 TR e (0 = 078 7 [ ﬁﬁ‘bdﬁ@* =S E T s AR B R
I A2 9 P ok IR o RS R > AR R 2 SR S T
ROEERTSS 4 [ a5 SINN) o WEPS PTRREOA ELR FIL - 507 oAl T s i F 02 117
s ST IR R SPER R R - e s jﬂuﬁq_i'jzuﬁ”w P B RS
FEAH o SR P PR R P s L ] R ey

=29t > P AR ??EU?’?FTJFI’JHT?J'“WZH " AR IR > B
e prek IMREE IR A B R SR Jﬁfﬁ” ’iFym USRI 25
Y TR | TS RS e S e SURERY RS RISHEE - 532 T E
I\Jiﬁfﬁfliﬁ aF%?ajFﬁ[h@T’:ET}’I%(QOS attribute) o S3P4 - EFTE JETEI%E UAHEEARSS > &
S MET R e

PAH A AR R R e f/f:lg‘:j‘”?Fﬁm RS (TR 6 (255 A A R
R f PR RR) O SRR RIS TR T [BLUR o F U}?’*EHHEIF il %
f,lgﬂ‘ [Fibd ™ S I A f@*ﬁ‘ﬂ?#* O E] ~“UH£_;IEI [EIRES
RE o EVRPETE i 2 T”F IRl L A Pb(elementary siphon) ¥ % & li’j A
(colored resource-oriented Petri nets)E W& » "I L4 BV IR0
WAL~ 53 4 - PR -



AP

BRI T R R 0 R SRR A g

AR B O e S SRR S
R R PP I“E\f“éf—%?ﬂﬂﬁ“ > TSP R R

& SRR A ﬁﬂ”“*”**gﬁ”'zﬁ 1% MBI
(DRI - PRI BRI A 5 B SR LI

SR -

“‘W%Wﬂﬁ ISR T SR &*Hﬁ F*%W?%% AEINRY T ]

—r‘v

(EHe ~ e 2 o



2V R

[1]“Web  service activity,” World Wide Web Consortium. [Online]. Available:
www.w3.0rg/2002/ws/

[2]F. Curbera, M. Duftler, R. Khalaf, W. Nagy, N. Mukhi and S. Weerawarana, “Unraveling the
web services web: An introduction to SOAP, WSDL, and UDDI,” IEEE Internet Comput.,
vol. 6, no. 2, pp. 86-93, Mar./Apr. 2002.

[3]J. Yan, Y. Yang, and G. K. Raikundalia, “SwinDeW—A p2p-based decentralized workflow
management system,” IEEE Trans. Syst., Man, Cybern. A, Syst., Humans, vol. 36, no. 5, pp.
922-935, Sep. 2006.

[4]D. A. Menasce, “Mapping service-level agreements in distributed applications,” IEEE Internet
Comput., vol. 8, no. 5, pp. 100-102, Sep./Oct. 2004.

[5]J. Cardoso and A. Sheth, “Semantic e-workflow composition,” J. Intell. Inf. Syst., vol. 21, no. 3,
pp. 191-225, Nov. 2003.

[6]D. A. Menasce, “QoS issues in web services,” IEEE Internet Comput., Vol. 6, no. 6, pp. 72-75,
Nov./Dec. 2006.

[7]1S. Ran, “A model for web services discovery with QoS,” SIGecom Exchanges, vol. 4, no. 1, pp.
1-10, Mar. 2003.

[8]C. Yi and K. Nahrstedt, “QoS-aware dependency management for component-based systems,”
in Proc. 10th IEEE Int. Symp. High Performance Distrib. Comput., San Francisco, CA, Aug.
2001, pp. 127-138.

[9]A. Keller and G. Kar, “Dynamic dependencies in application service management,” in Proc. Int.
Conf. Parallel Distrib. Process. Techn. Appl., Las Vegas, NV, 2002.

[10]P. Hasselmayer, “Managing dynamic service dependencies,” in Proc. 12" Int. Workshop
Distrib. Syst.: Oper. Manage., ancy, France, Oct. 2001, pp. 141-150.

[11]A. Barros, M. Dumas, and P. Oaks, “Standards for web service choreography and
orchestration: Status and perspectives,” in Business Process Management Workshops, Vol.
3812. Berlin, Germany: Springer-Verlag, 2006, pp. 61-74.

[12]T. Andrews, F. Curbera, H. Dholakia, Y. Goland, J. Klein, F. Leymann, K. Liu, D. Roller, D.
Smith, S. Thatte, I. Trickovic, and S. Weerawarana, Business process execution language for
web services, May 2003. Version 1.1 [Online]. Available:
http://www-106.ibm.com/developerworks/ web services/library/ws-bpel

[13]M. C. Zhou and K. Venkatesh, Modeling, Simulation and Control of Flexible Manufacturing
Systems: A Petri Net Approach. Singapore: World Scientific, 1998.

[14]C. Stahl, “A Petri net semantics for BPEL,” Humboldt-Universitat zu Berlin, Berlin, Germany,
Informatik-Berichte 188, Jul. 2005.

[15]N. Lohmann, P. Massuthe, C. Stahl, and D. Weinberg, “Analyzing interacting BPEL
processes,” in Proc. 4th Int. Conf. Bus. Process Manage., Vienna, Austria, Sep. 2006, pp.
17-32.




[16]L. Z. Zeng, B. Benatallah, A. H. H. Ngu, M. Dumas, J. Kalagnanam, and H. Chang,
“QoS-aware middleware for web services composition,” IEEE Trans. Sofiw. Eng., vol. 30, no.
5, pp. 311-327, May 2004.

[17]J. L. Fiadeiro, A. Lopes, and L. Bocchi, “A formal approach to service component
architecture,” in Proc. 3rd Int. Workshop web Serv. Formal Methods, Vienna, Austria, Sep.
2006, pp. 193-213.

[18]Z. L. Zou and Z. H. Duan, “Building business processes or assembling service components:
Reuse services with BPEL4AWS and SCA,” in Proc. 4th IEEE Eur. Conf. web Serv., Zurich,
Switzerland, Dec. 2006, pp. 138-147.

[19]Q. A. Liang and S. Y. W. Su, “AND/OR graph and search algorithm for discovering
composite web services,” Int. J. web Serv. Res., vol. 2, no. 4, pp. 48-67, Oct.—Dec. 2005.
[20]A. Sheth, J. Cardoso, J. Miller, and K. Kochut, “QoS for service-oriented middleware,” in

Proc. Conf. Systemics, Cybern. Informatics, Orlando, FL, Jul. 2002, pp. 528-534.

[21]E. Wohlstadter, S. Tai, T. Mikalsen, I. Rouvellou, and P. Devanbu, “GlueQoS: Middleware to
sweeten quality-of-service policy interactions,” in Proc. 26th Int. Conf. Sofiw. Eng.,
Edinburgh, U.K., May 2004, pp. 189-199.

[22]J. Q. Li, Y. S. Fan, and M. C. Zhou, “Performance modeling and analysis of workflow,” IEEE
Trans. Syst., Man, Cybern. A, Syst., Humans, vol. 34, no. 2, pp. 229-242, Mar. 2004.

[23]R. Bouyekhf and A. E. Moudni, “On the analysis of some structural properties of Petri nets,”
IEEE Trans. Syst., Man, Cybern. A, Syst., Humans, vol. 35, no. 6, pp. 784—794, Nov. 2005.

[24]J. H. Park, “A deadlock and livelock free protocol for decentralized Internet resource
coallocation,” IEEE Trans. Syst., Man, Cybern. A, Syst., Humans, vol. 34, no. 1, pp. 123-131,
Jan. 2004.

[25]B. Hruz and M. C. Zhou, Modeling and Control of Discrete Event Dynamic Systems
(Advanced Textbooks in Control and Signal Processing). London, UK: Springer, 2007, p.
341.

[26]M. C. Zhou and M. P. Fanti, Eds., Deadlock Resolution in Computer- Integrated Systems.
New York: Marcel Dekker, 2005.

[27]M. C. Zhou and K. Venkatesh, Modeling, Simulation and Control of Flexible Manufacturing
Systems: A Petri Net Approach. Singapore: World Scientific, 1998.

[28]M. C. Zhou and M. D. Jeng, “Modeling, analysis, simulation, scheduling, and control of
semiconductor manufacturing systems: A Petri net approach,” IEEE Trans. Semicond.
Manuf., vol. 11, no. 3, pp. 333-357, Aug. 1998.

[29]E. Zussman and M. C. Zhou, “A methodology for modeling and adaptive planning of
disassembly processes,” IEEE Trans. Robot. Autom., vol. 15, no. 1, pp. 190-194, Feb. 1999.

[30]E. Zussman and M. C. Zhou, “Design and implementation of an adaptive planner for
disassembly processes,” IEEE Trans. Robot. Autom., vol. 16, no. 2, pp. 171-179, Apr. 2000.

[31]Y. Tang, M. C. Zhou, E. Zussman, and R. J. Caudill, “Disassembly modeling, planning and
applications,” J. Manuf. Syst., vol. 21, no. 2, pp. 200- 217, 2002.

[32]M. Gao, M. C. Zhou, and R. J. Caudill, “Integration of disassembly leveling and bin



assignment for demanufacturing automation,” IEEE Trans. Robot. Autom., vol. 18, no. 6, pp.
867-874, Dec. 2002.

[33]M. Gao, M. C. Zhou, and Y. Tang, “Intelligent decision making in disassembly process based
on fuzzy reasoning Petri nets,” IEEE Trans. Syst., Man, Cybern. B, Cybern., vol. 34, no. 5, pp.
2029-2034, Oct. 2004.

[34]Y. Tang, M. C. Zhou, and M. Gao, “Fuzzy-Petri-net based disassembly planning considering
human factors,” IEEE Trans. Syst, Man, Cybern. A, Syst., Humans, vol. 36, no. 4, pp.
718-726, Jul. 2006.

[35]Y. Tang and M. C. Zhou, “A systematic approach to design and operation of disassembly
lines,” IEEE Trans. Autom. Sci. Eng., vol. 3, no. 3, pp. 324-329, Jul. 2006.

[36]Z. Li and M. C. Zhou, “Elementary siphons of Petri nets and their applications to deadlock
prevention in flexible manufacturing systems,” IEEE Trans. Syst., Man, Cybern., vol. 34, no.
1, pp. 38-51, Jan. 2004.

[37]N. Wu and M. C. Zhou, “Modeling and deadlock avoidance of automated manufacturing
systems with multiple automated guided vehicles,” IEEE Trans. Syst., Man, Cybern. B,
Cybern., vol. 35, no. 6, pp. 1193-1202, Dec. 2005.

[38]N. Wu and M. C. Zhou, “Avoiding deadlock and reducing starvation and blocking in
automated manufacturing systems,” IEEE Trans. Robot. Autom., vol. 17, no. 5, pp. 658-669,
Oct. 2001.

[39]Z. Li and M. C. Zhou, “Two-stage method to design liveness-enforcing Petri net supervisor
for FMS,” IEEE Trans. Ind. Informat., vol. 2, no. 4, pp. 313-325, Nov. 2006.

[40]Z. Li, H. Hu, and A. Wang, “Design of liveness-enforcing supervisors for flexible
manufacturing systems using Petri nets,” IEEE Trans. Syst., Man, Cybern. C, Appl. Rev., vol.
37, no. 4, pp. 517-526, Jul. 2007.

[41]J. S. Lee, M. C. Zhou, and P. L. Hsu, “A Petri-net approach to modular supervision with
conflict resolution for semiconductor manufacturing systems,” IEEE Trans. Autom. Sci. Eng.,
vol. 4, no. 4, pp. 584-588, Oct. 2007.

[42]Z. Li and M. C. Zhou, “Control of elementary and dependent siphons in Petri nets and their
application,” IEEE Trans. Syst., Man, Cybern. A, Syst. Humans, vol. 38, no. 1, pp. 133-148,
Jan. 2008.

[43]Z. Li, M. C. Zhou, and M. D. Jeng, “A maximally permissive deadlock prevention policy for
FMS based on Petri net siphon control and the theory of regions,” IEEE Trans. Autom. Sci.
Eng., vol. 5, no. 1, pp. 182-188, Jan. 2008.



