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Abstract:

mechanisms that can provide reliable execution semantics. An execution semantic analysis method based on comprehensive transac-

To assure application requirements of composition transaction, it is inevitable fact for appropriate failure recovery

tion recovery mechanism including forward recovery, backward recovery and alternative recovery is proposed, by means of dynamic
execution reasoning and data flow analysis of extended Petri nets, which constructs seamlessly Add/Remove recovery behavior for
composition transaction. Finally, an application case with recovery capacity is implemented and shows the proposed semantic analysis

method is feasible.
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1155, BUE TS ST A W AME vital 11555258 4258
WA T AN A AME vital AT 55 AT ERE. 1 || - || 1, 4E:
SRS, Y HAUY W /2 1. behavior = non-compen-
satable \ I,. TBP = vital \ I;. state = Committed .
(L L) e DR E AR vital 1155, 1, € (1,
| ] L) e N 1. state = Failed , fih % FRPS ;47 (1, I ---
I 1,) guee T A AT 55 T S nonwital , BPAH BT A7 0 2R 2R KL,
RIGBAFZ M RAR AT, 11T nonvital 1T 55 $25CXF LRTs
g B R EEMW. AR ER vital 1155, TS5 5%
. A P AR e 1, € (1 || - [ 1) gee A I, state =
Executing \ I,. TBP = vital ; ZAMEAR I, WS LE T, I
|| I, \ I.. behavior = compensatable N\ I;. state = Commit-
ted \ I.. TBP = vital . 47 LRTs €5 3478 A&, I, A A %b
FER, AIAT AR T ORAE 1 RO PATAE S 1, || -
| 1, Z a4 A —A 8. N e AT R A8 B
17186 o3

(1) Gy = (Wl g Oemeo) -
([1 H H [n’<>’Uiﬂ:lc~tmfl,coml) ,Z:i/a [[ TBP(lg LS

n) WA, R L, 1, RS, W L | L ] - |l
1, RO , ATAREE .

(2) Gy = (Ll L, v en o) —
(L@@, i ¢ o) 2 I, state N Failed (735
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XEATHEZ A RIMFE N &4 7H5 1, RI TDP FF 1
JE S, WS RH O3 0TE =ML : D% TBP(1)H Re-
triable H.S 29 &, WJR 3l ARS , I AFAEMS 5 e e ¢ —
(L.,v, gl eonty _y ( ]L , O, EC""Z""’M; ); @ RH 1] Running 1£
5K Abort (), %5 S AN D, HAHERATIE o, W & (1,
Committed) € ¢ \ I. TBP € | Compensable , Vital b,k —4
TEIHTIE of, , MAEIATHCH AN R I 322y, J5 5y BRPS , $h
i ol L, v, @) >,
Mttty , &) ) RFRRATAREE ; ©FAL(2) , K G AL
1 A PRAT R AN R K22y, i B FRPS 5

(3) &y oy~ (h o L Ly e ™) Rey
W Abort (), IR AE 55 $hAT, il & BRPS , #MMEE 2 $2 5C4E
g 0| | L L R, AT RS BOR — BOR S, W 2
VILILENL, 1} N\I,.TBPE { Compensable , Vital | J&
— s 3L L€ (T, -, 1} N\ I, TBP € | Retriable
Pivot | ,— H. I, $252, WITCRE I BRH ™ AR i 520 , 3 2k
TR — S

getth(r,O,,l),, Os ®;0)

A evalbool (in(1y)) N\ skip(zokenbl(in(lo) ,sel)) N\
(trigger (1, im;okele) N getCpst (1, 71,08 S,I &%)

A CHbegin (11, HBs )V

V (trigger(I,, inﬂokeff) A getCpst (I, 1,05 S’,, ,64%)
N\ CHbegin (1 ,, HBs, )

N getOit (O @] st an)
UETF initial B, final H OR-join "FAE 55 Aj@° 43 W4t
BRI =1(r 4, Q)N LE 0@ N iy € in( 1) A
0z€ out (I,) | 5%, 0j®f = {(OJ'@;:’fl,oy) L€ 0j®°N oy
€ out (1)}, AbTF initial Y, final {4 OR-join "FRIZATS5 O
Q" AN 0/ = 1(r; 1y, Q) LE OjQ" N iy
Eout(I)N oz€ ou (1) | BL 0j®f = 1 ( 0j®1r‘sf]‘,oy) | ax
CORQ Noy€in(l) b, precond(k@,O A getOh ( Ty Os
®i)=(0s ®{,f1”ay) S Herf precond gy #2251 5 skip
(tokenbl(in(1y), sel)), OR-split KA evalbool (in ( Iy) bE7
T Os@f x I x Aj@] . TUHE 1 e B B HIH
11503, R 6 43 R BNHAR 5 3, IF AT skip; 5 trigger
(I; , invoker]™) Q (I, S), KRB I 1) Sy, BURN 1 AE
getOp(1;, S ® OP; = putpri g , B 1; WK B Ak oP; ,
15 NP0 2 HACTE R 5 getCpst (I, 158 ke )G RE
{£55 binding (1;,1;,r/,¢"), b LN 1; =D H I

Phx I;; CHbegin (1;, HBs ) (retsts (I, HBs ) , 3B 1P 52 1%
5 AR s g0 (01 @7 1y ) (fy s O/,
Hr OR-join 2 T 45 ( T ay Oﬁm ), AND-join 5E B
(O Si )

HLRE(LQLR - ®1,),, HEERIIK, I, #38%
g ,D‘\UX{%‘({E LRLR ® [,p‘B%/"\HE LEhh® I,
YERE 3, T 1 VT REJR vital 3% nomwital 1), AN[EF I,
VG 25, vital 26 R AL T 82 2 ARFS T nonwital
LI LRHERE 10 Le o1, VA
5552 vital 09,762 I,. TBP = vital ; 5 I, B 5CE0 , i 2
I;. TBP = vital \ 1,,. state = committed . Q05 $2 38 KWL, 75
fih 52 ) 5 PR O 5 W R D, e 1) JE R A R S A
AN AL AME R AT RE S BON —ZE . T b Is A ] i
PR N REIITIR X

(DGR @ I>(L® &1, [, ), #
G @@ | SRR S (1) 3 (1, 0,
) e (g, 7 &) e GIEERIL L I PATIRES
Failed , 715 I, (%) TDP F-8 € IKSZIE ] S, i 3l RH A =
k2 75 O# I TBP K Retriable H. S AW Je—AME:
5 R 8l ARS WA I E A& R (1, v, et ) e
(1, O ety e @ S AN, HX BT
o, & (I, Committed) € ¢ N\ 1. TBP € { Compensable , Vi-
talt WAL ol , AG PRAT IR B AR S B2 2y, J3 3y BRPS
BATBIVRNE (1, 7, oot s (1, S, oy e
PATAREE; ORMO, K58 FRPS; (1A (L@ ® 1,
e )= (1, O o) 51 BT, TR
5 Committed , 5L 7] J5 P01 T .

(2) MF Goal conrl(]l)\/"'\/coml(ln)=fuLte’ o
A case( cond,) V *+- V case( cond,l)i@ﬁil ﬁzlse,‘]ﬁﬁﬁﬂﬁj
O SR B8 [ Q@ L @ 1, AREERAT IR LRI .
getAjh(r,O,,l),,As I fo) A

(trigger (I, invokele) N getCpst (1, T A S,1 ,é4%)
A CHbegin (1}, HBs )) N\

N (irigger (1, irwokef”) N getCpst (I, s St L&)
A CHZ)egin(]; ’HBS,) A

/\ (trigger(ln ’ ”wo":e;eH) /\ getCPSt(An s T As» SII ’Ee‘a)
A CHbegin(1 ,, HBs ))

N guard (status) N\ getOjt ()]®f‘ STasl.aw)
455 T AND-splic 1 OR-join BAMN ANTAE 1,,
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Lo I AT 43 35 I A3 B 8K guard ®1 TRABRSEREESMER
(status) , o status € (<O, v, L, @ 3L Task| WS | TP | Task| WS | TP | Task| WS | TP | Task| WS | TP | Task| WS | TP
guard ( ;) N §oor = (1,0 - O1,, [, WS p WS4 e WSy1| o WSsa| r WSyl ryep
e PRSER A ST (s - | (W o | (9 | [Wsadre] (s
e T TR R AR R ATIE X, WSos| r WS 5 roep WSys op WSss p WSas| rocp
TEYH 3BT . CRS |WSos| p | FB|WSi4 p | TR |[WSsi r | HB |WSss| o | CR |WSi4| o
* (trigger (I, irwokef”) N getCpst ( I, WSos| r WSis p WSys| r\ep WSss| p WSis| p
r1.0ss S5 ¢7“) N\ Ch begin (1, HB; ) Wsoe p WSy ol . e WSpe p WS cp WSed o
cond gy ﬂﬁ%ﬁ?iﬂ Ski]J ﬂ [1 m (11 ©® [I ) m WSoa| p WSiq r WSy 1, ep WS4 o
(L@ L@ 1) N, I (sel, I, g, WSs.| p WSs.| p A WSl p WS
K)o, JT Fl K1, M348 170 #2110 5371 WSsa| 7y cp WS r WS,o p WSso| op WSoo| p
iy iy iy T F oyl s oyT s oyis m WSsa| o WSss| r WSya p WSss| o WSes| p
S REAR YR R E e AT e R R WSsa| op or WSsa| p ToE WSy mu WSsd o ¢ WSod r
skip@ I, AFHE skipUl 1, 1bUT L 1, 1) WSs.s| 1 cp WSes| p
U([,EB[,@]J(I)“',trigger([,;,invoke?):; WSse| p WSs.e| p
(1 Sp ) B 1 W Sps getOp (1, S )?
Opj = putprtsy SR 1y HIPRSZHEAE Op; L 150 SR A TR Web 55 .

A1 HASIE L5 gerCpst (1yy ry, S; 5 &) PP ER AT 55,
AT binding (1, 1, r;,60) b 11N 1= DAL x
Pl x I'y; CH begin( 1}, HBy, ) = Cretsts (I, Sy, ) 3R [7] 3%
AR I 45

ERGEAPIES [ RESRIT 2 R, BRI
AT HATIE SC, R —Fh AR IR A B 2R A X, AN W]
FRE S — IR . IS TIE X

(DX F e o = (U, [, eoem)emd > (|, O,
gt emyy o N cond H true , #5 1) IR BN K AR
5 1,. Committed , AR EEPATIEAC, HF cond ﬁfdlse LB
BARTEEE.

(z)xd—ﬂ:cand Ql |_. ( |1_1 , D, Ee,contl)comlﬁ( |1_1 , YV,
6f‘”"’°"'2)"”'"1,% cond ﬂi]true,ﬁﬁ I, ﬁfﬁl’ﬁi,jf 1. Failed,;(;f
I,. TBP € { Vital , Compensable | , 2 R8I 7 B2 A A b 7
I, TR A W 54 1, TBP € | Retriable | , AR Z R
% 345 1. TBPE { Pivot | , R I0T e 3 B0 — 2k

5 BETAHEESHWNA

AR SO AR E R A R AT AL 1 AT i 7 2
O ZIRR AT W SO G 02 2w R BT kAT
FEAET I T A2 2 F AR A AL BT 2 w23 A1 e 4 (]
20 ZANRAT HA M, 3% 1 45 1 T TRP W& $e41 5 Ik 55
SRSV IR R AT AL 55T T AR RAT IR, s A
PRV T 22 /) 23 0 AT B 8] 0T HLEE T
FSEVRZE IR S5 4R Ay e 32 1T B0, LA BT T I B i S st
PATER B F 55 AT IR 28 R IR R B2, A
AT 55 X 20 & 5 55 AT/ TR A —BE Y, 2R Ok

FRATIE Active Endpoints AN TR BERY ActiveBPEL 5
B PR A SR RN, IR .2 B
IBM x3650 I 45 5 (4 #% Intel 2930MHz 4L 3 #% . 1GB N %
F1 SuSE 10.2 Linux #:1E R 40) il 12 & W 2% 23 (Intel
Pentium E5200 2.5 GHz,2GB RAM F1 Windows XP SP2) . B
TIRRPATT I R g HE s F0 3 14 b PR35 S5 4 1441
PR A 3 25 RS0 2, B4 R T H & E CS-
Flog, [ FHEAGK I 1T 3¢, T MK & i . AT A2 B
ActiveBPEL & &2 5| 855 AR AT T F) AR 55 AT
FRANTF A E KPR CTL 2 5] A% TRPFlow H
M3t 18 AT IE T2 TCS-Tools, 7 TCS-Tools | #4147
TRP F 55 K B E 48 01718 X IE# vk, | 8 A B &
TRP 2546 S HAR B TE L, 7E TCS-Tools b AT TRP 545,
MRS S 2R W 55 Wk S AR A SR 5 8 X A T o
SCLEGHE TRP 2545 PATHE R . 18] 9 T /s 414 2 55 (AT
B ARUEAL A S 55 IER AT . HASOURT RLRE I TRP $4
TTI B ER A5, T REAG I PHA T 2R ek &2 1 1E A M . T
WHE TRP P75 X

(1)TRP 8 Zh 447, B ActiveBPEL #4147 CR &5, BR )5 ,
HRHL CSFLog H 75, INZRMK R T 3C &, b TRP My Pk 2
SREME . R A B fioh 2 WK AL PR

(2)TRP 0T 2 WL, 5 i3 Sk 52 3w CH (A, C, ¢,
E),Ho A NRWAT S, ¢ M A MPKEAES, ¢ N CS-
FLog ARIAIMKIZ b1 3C, E, i WK IZ FA%, vl RE ™ A2 =

(i ) CRS @& Booking&Renting (( FB @ TR) | HB |
(CR® BR) ) $0AT 2 WL, 4 48 5L I 3R A5 114 2 Ok 52 M A T
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E9 TRPEXIMITER
S, MR R 3C &' RH #8#E CRS , Booking&Renting
FIAH R K B AT 55 WMt i F RH(A, D &, E)¥IN «
PR IO TR A

(i )(FBQTR) || HB || (CR® BR) M, Bl FB (8
TR) .HB F CR(E% BR)Z — 5 ML, AWK W, £ 7
WNREAETE : OPATIRE , WM I AT R G F 155
(a) RH LRI H IE AR5 $04T, % %% RH((FB® TR) ||
HB || (CR®BR),((FB®@ D) | HB') || (CR' @ BR')),
¢ M compnst _ trigger ) , AT ¢rrdEas, AT FRPS; (b)
AT FAE S BRI AT, L% RH KR WK E
I e M e R e BRI i R WK AR P B
D, APIFEIE : (o) 4 (FBQ TR) || HB || ( CR® BR) it
H PRSI RIAT, TRP ATHREE; (b) 5 (FB® TR)
| HB || (CR® BR) FAL: 55 Z—HATHRI, %% ((FB' @
D)l RH(FB®TR) | HB || (CR® BR),((FB' @ D)
| HB') || (CR' ® BR')), &P, compnst _ trigger) KR A
e B e e RO e B TR S IR A TR E

(il )53 TDE® TDU $AATH I, 3RHL & By bk ik
AR PRI B 3 e ™ (Bl e ™) ZE A R R
G PR IE S, PATIRE Crore mu | conditon

FRAE TRP AT 322 32 IR 25 5 A0 A 5obE , DA I 1 A9 o
IS UEL G 5555 TP AT 55 Z RIS . TRP S0 TH R T 1
PRAT: 55 I A B AT 5 [ 10 3 25 1k R A sk, ol LA 4y
HERFA T HI5 s Z —4bH . (1) {145 TDE $047 KRG £

1A BRIK RS e A IR, TRP 4K 25 IE [ P44 75 (2)
24 HB . CR 5 BR Z— A7 W, H 5 il FE e AR IR 55
HB,.CR, Ml BR,,”R M ARS YAT¥KE ; (3) HT:55 OP $h
TF5 2 B A 19 (fatal failure ) , % F BCPS 5 g $047 1%
554 OP PAT RO AE S, ISR F FCPS P4 7% 42
Ji , TRP 4K 25 1F [ 4001 T .

6 ZitFREIIE

T [6) A 55 BR824 5 o 55 (9 PRE T R A Wl e A
BT ULA 55 K s AT H &, 255 R ik 52
2 ARATIR OB BAT A5 3 55 R G AT ik
IR AT e A% SR Y AS A IR 51 e 0 Bl e+ 5
B A 55 RS X P T Pewi W 1921 7 2
F5 WP T8 S o3 Bir , 4 WL BAG  B2 R AT & o vty 19
PATESC: (D) H A TFUE 55 B IRAT 4T 2 5 (2) B 2K I
FIKIL 5 (3) 4t 415 2 55 WA B AE T 2 e, O £
SO W PR AL 255 (1 ] SEAAT

AR TAEALE - (1) F 6 55 A7 H &5 (2)31A
FHMAZAEA 5 (3) il O A 80 Kl AR 5 (4) 18
SR 5 (5) RABTIE I P Rl Al 42 JR 200K
B R WA R S 2 DR kD N T

&% Sk
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