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Abstract Transaction processing is one of key technologies that make Web service and its compositive service can or

not be wide used. This paper summarizes and analyzes the exsisting transaction processing models. Then according to

compositive Web service characteristics—heterogeneous, autonomous and dynamic, proposes a transaction processing

model called WS-CTM which is based on compositive Web service, and verifies its correctness based on membrane cal-

culus at last.
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Wil 2RFFNER
{step 1: initiate a AT
agent creates Coordinator;
agent sends CC to all agents of Pi;
wait for Response from agent of Pi;
if timeout exit;
setp 2: prepare for the transaction commit
send Prepare to all Participants;
while(t<Tp)and (n1<N)
wait for and record income messages;
step 3: commit the transaction
if(nl=N)and(all n1 messages are Prepared)
{ record commit in log;
send Commit to all Participants;
while(t<Tw)and(n2<N)
wait for and record income messages;
if(n2<n)or(Not N messages are Committed)
{ send Rollback to ail Participants;
exit after receiving all Rollbacked;}’
exit after receiving Committed; }
else{
send Abort to all Participants;
exit after receiving all Aborted;}}

RYEESMEH L
BA: CCHE, HESH
Wil BETHER
{step 1:join in the transaction
agent creates Participant after receiving CC;
agent sends Response to Coordinator;
setp 2: allocate resources
wait for Prepare from Coordinator;
if timeout exit;
success=allocate resources;
if(success)
send Prepared to Coordinator;
else{ send Notprepared to Coordinator;
exit; }
step 3: commit sub-transaction
while(t < Tw)and(message isn’t Commit or Abort )
wait for income messages;
if (messages is Commit)
{record commit in log;
Commit sub-transaction;
/* if(nested transaction) call [RFH 4% bhif& B
send Committed to Coordinator; }
else{
cancel allocate;
exit;}}
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HASHFWREHRE
A FRBREERSSIA, NHEHEH
. EREEHER
{step 1: initiate a AT /IR — N HFHEHH
agent creates Coordinator;
completed = false;
while(t=<:T and not completed)
{agent sends CC to agents of candidates;
‘Wait for Response from agent;
setp 2: enroll candidates
send Enroll to all Candidate;
step 3: confirm/cancel candidates
wait for and record messages;
if (messages is Committed)

if(user selects some candidates)

{send Confirm to candidates;

Wait for Confirmed messages; }
else
{send Cancel to Candidates;
‘Wait for Cancelled messages; }

if(CT completes successfully)
Completed=true
11}

ASHFLRERLEE
HWA: CCHR, HESK
i 2RELMER
{step 1: join in the transaction
agent creates Coordinator;
agent sends Response to Coordinator;
setp 2: commit sub-transaction
wait for Enroll from Coordinator;
if timeout exit;
allocate resources;
record commit information in log;
commit and generate compensating transaction;
release resources;
/*if(nested CT transactions) call 41& 4 thif & 8%
if(nested AT transactions) call JRF 24 & Hi%
step 3: confirm/compensate
if(commit successfully){
send Committed to Coordinator;
while(t<T)
{wait for incoming messages;
if (message is Cancel)
{execute compensation transaction;
send Canceled to Coordinator ;}
else if (message is Confirm)
{send Confirmed to Coordinator ;}}}}
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mod Membrane is
protecting QID .

SIS 1 & S

op <_,_,in,_>: Obj Obj Name -> Rule .

sorts Name Obj Rule Mem . subsorts Obj Rule < Mem . subsorts Qid < Name .
subsorts Qid < Obj . op _ _: Obj Obj ~> Obj [ assoc comm id: nul] . op none : ->Rule .
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mod CT is

inc Membrane .op ct: ->Mem.
eqct=

[0:

endm

'Begin,< 'Begin, 'Beginl, in, 1 > ] < 'Successl, 'Begin2, in, 2 > I< '‘Compensate, 'Compensatel, in, 1 >,
[1 :nul, < 'Beginl, 'T1 > | < 'T1, 'Successl, out> | < 'T1, 'Fail, out> I< 'Compensatel, 'Fail, out>, O ]
{2 :nul,< '‘Begin2, 'T2 > I< "T2, 'Success, out> | < 'T2, 'Fail2 > I< 'Fail2, 'Compensate, out>, O J] .
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mod CHECK-CT is
subsort Mem < State .

vars O1 O2 : Obj .

endm

inc CT . inc MODEL-CHECKER .inc LTL-SIMPLIFIER .
op Committed : Name -> Prop . op Aborted : Name -> Prop .op Correctness : -> Formula ,

eq ['0: 'Success O1, R1, M1 ] I= Committed('0) = true .eq {'0 : 'Fail O1, R1, M1 } I= Aborted('0) = true .
eq Correctness = <> (Committed('0) VV Aborted('0) ) .
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