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Abstract: Researchers have worked on recovery strategies of composition transactions, most efforts focus on transaction
consistency by backward recovery, compensation is commonly used for backward recovery, which have limitations since
the cost of compensation tasks are rather expensive, and the compensation mechanism can not satisfy various
requirements of applications. A transaction recovery algorithm was proposed including forward recovery, backward
recovery and alternative recovery, which was a formal modeling method based on extended Petri nets, state token, data
token and QoS token were introduced to implement relaxed ACID properties of LRT. When failure occurs, terminate
dependency point (TDP) and compensation set were calculated dynamically, recovery strategies were added or deleted
automatically according to the data flow dependency, control flow dependency and state dependency among tasks.
Failure types are generated by log file mining, therefore, failure coordination and recovery are implemented and an
executable model which support add/delete failure recovery behavior is constructed seamlessly.
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taskstate=getTaskState(I¢,RecordLog);

if taskstate=Failed then

E\=caculateCompensationScope(l,);/* 11 & Ir 1]
RICRMEETE L= %/

else if taskstate=Aborted then

Er=caculateCompensationScope(l,);/* 11 & Ir 1
Hh bR MEE T R 20/

else if taskstate=Cancelled then

Ey=caculateCompensationScope(l;);/* 11 & Ir 1
T A s R =%/

for each ;€& or [E 501 ;€53

if binding(Il;,ws)and getTaskState(l;, RecordLog)=
Committed then

Xf LRT ' & 48 & I AE 55 I—1/ (P,T.F)—(P’,
T'F";

for each cpair(l,l)and(l; € =1 or [; € Z> or [; € 53)

if dep(1;,Ii)=true then

WMi& LI R ARAT L0 2 18] B 32 (pat©),(pit!),
(i), p'i1,t), (1, p), BRI Rflow;

return Rflow
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N LRT LSS 1 S, WKE IR Rflow
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for each Logltem=seek(RecordLog,l) of task I in
the committed process

if Ii.state=Completed then

for each binging(l;,ws)

I'—ActID,Desc,Qos,TBP,Behavior,State,I,In,Ou
t log information of ws;

if I;.Failed=true then

trigger Compensating Handler CH,

if [.TBP &€ {Compensable,Vital, and I.state=
Completed and I;is atomic task then

for each compensation task I/

CH excute [/’ and record excution information of
I

else if /; is composition task then
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{divide task I} into subtask Ii', I’ ,*** ,Ii";

for each subtask I/ (€ from i1 to ix)

excute(l¢);}

else if compensate(l;)=false and I; is atomic task
then

Forward I/ ,compensation continue;if notExit
(CBP) then

Compensation flow LRT is not exist,

for each task /;

{if I;> 4"'[; and I;.state=running then

{CH send abort() to wsi,

set task /i's state as "Aborted";}

if ;> “"[; and I,.state=active then

{CH send cancel() to wsi,

set task /;'s state as "cancelled";}

if ;> ' then

Compensate task [/, I's state

set as

"cancelled",

H

if allcompensation(CBP)=true then

return success

else

return failure;

H
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{taskstate=getTaskState(l¢,RecordLog);

if taskstate=Failed then

E\=caculateCompensationScope(l;);/* 1 & I, 1]

RIMCAMEE G L=/
if taskstate=Aborted then

for each task Ii.state=Running
if I,> 4[; and I € &) then
Interrupte each task Iiin runningflow;
for each I, € 5
{if getTaskState(Ir,RecordLog)=committed then
{Logltem=seek(RecordLog, Ir)
input the value of the Logltem to task I, and

compensate Ij;

1
for each I, € £,
Re-excute Iy and change the value of the
Logltem of task I
if Ir.state=Failed or I;.state=Cancelled or I.state
=Aborted then
Delete log record in FailedLog,AbortedLog,

CancelledLog;

}

T A AT P E R R T 2 AR FE N O(n), T
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5 L.TDP A1 1.5, # AEVLEEL =L, SIANEN
W Lr=(Pr, T Fr) ARS (P,T,Fy, Hr: @
P=PUpr @ T=TUT TIUT™UT*Uz; B
F=FUF" {(I.p,t",(t" 1 p),(t1" 17" p),(I" p,tz")} o LRT
PAT R, KR 1, RIGSE AL E L RHS, BRPS k&
R, ARS ik, FRPS A+ FFig 2.

5 LRTHESMRTE

LRTAEAE I BRI BAT N, I LAA RIS
HMig . LRTHIFSIE R FATBEAR SN H
SRR, I ELRTISE S . BER 3 MRS
B 55 csi esa Fless Xt RL SR G F B il RGO -+ @Ij\
O OLMLO--0l, L, Oe{®,, ®,0},
@ ||, ® ,OML T Eresiy eso Mess, TER—4HTH)
REMEE G @ ey cs1 @
(csi||es2) @ sz~ es1D (es2® es3)~ (e51® cs2)
cs1 ® (cs20cs3) ~ (cs10cs2) @ cs3~ |cs1 @ csz A

(csalles3) ~

CS3~



% 4 MR % SCHF LRT BRI S F: BOU I S5 P 17 -37-
cs1® sz 6 WERR X X Ok R B 4 g

BEHSBRTHE ), Q@ ONLIEE HS1E
AN, IEFEERA csiv csa Ml es; 7 @ |, ® ,OHI_E
PRERE R, 2R EREF K.

1) XFFTF A es1 @ cs2s ¢s1.TBP® csa. TBP
IR EH SR FRE csi P O OL ) [.TBP,
cs: 1 1O OL W 1. TBP, K B iEFL S [LTBP @ I,
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