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A Transaction Model for Web Services: Architecture,
Algorithms and Transaction Compensation
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Abstract: Transaction is one of the key technologies whether Web Sewvices can be applied to e business applications. Transae-
tion technologies for Web Services have to provide the abilities to coordinate short-lived and long-lived transactions. This paper propos-
es a Web Services transaction model, which can simultaneously handle Atomic transaction and Cohesion transacton, and researches
corresponding coordination algorithms, state conversion and recovery mechanisms. Cohesion transaction allows candidates to commi i~
dependently, and undoes commited sub- transactions through the compensation transactions so that it can satisfy the requirements for
long-lived transaction in Web Services envionment, and provide powerful support for commercial web services.
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s Aborted s
: , if (n2< N) or (not N messages are Committed)
Committed { send Rollback to all Participants;
, i exit alter receiving all Rollbacked; }
T Confirm  Cancel ' } else { send Abort to all Participants;
, cC exit after receiving all Aborted; }
, M. }
T, 2
Confim Confimed ActionOfChild{
Cancel T stepl: join in the transaction
( Confirn/ Cancel ) i Web agent creates Participant after receiving CC;
i , agent sends Response to Coordinator;
Cancelled , , 2(b) step2: allocate resources
, wait for Prepare from Coordinator;
if timeout exit;
33 success: = allocate resources;
(1) if{ success)
¢ nl 2 send Prepared to Coordnator;
N ] else exit;
1: step3: commi sub-transaction
ActionOf Parent { while (¢ =7T3) & (message isn’ t Commit or Abort)

stepl: nitiate a AT wait for incoming message;
agent creates Coordinator; if (message is Commit) {

agent sends CC to all agents of P;; record commi in log;

wat for Response from agent of P;; commit sub- transaction;

if timeout exit; / /for nested sub-transaction, call ActionOf Parent;

step2: prepare for the transaction commi send Committed to Coordinator;

send Prepare to all Participants; } else {  cancel alocation;

while (¢ <T1) and (nl< N) exit; }
wait for and record incoming messages; }

step3: commit the transaction (2)

if (nl= N) and (all n1 messages are Prepared) { ’
record commit in log;
send Commti to all Patticiparts; . ,
while (1 =T5) and (n2< N)

wait for and record incoming messages;
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ActionOfSu perior{
stepl: mitiate a CT
agent creates Coordnator;
while (transaction doesn’ t complete) {
agent sends CC to agents of candidates;
wait for Response from agernt;
step2: enroll candidate
send Enwll to Candidate;
step3: confirm/ cancel candidate
while(t =T){
wait and record incoming messages;
if (message is Committed)
if ( user selects some candiates) {
send Confirm to Candidates;
wat for Confirmed messages;
} else {
send Cancel to Candidates;

wat for Cancelled messages;

}
iy

ActionOf Inferior{
stepl: join in the transaction
agent creates Candidate;
agent sends Response to Coordinator;
step2: commit sub-transaction
wait for Enwll from Coordinator;
if timeout exit;
allocate resources;
conmit and generate compensation transaction;
//for nested subtransaction, call ActionOfSuperior
step3: confirm/ compensate sub- transaction
if{ commit successfully) {
send Committed to Coordinator;
while(t =T){
wait for incoming message;
if (message is Cancel) {
execute compensation transacton;
} else if (message is Confim) {
send Confimed;

cancel allocation; }
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