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(Rollback Dependency Detection and Management with Data
Consistency in Collaborative Transactional Workflows)
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Abstract Workflow is not appropriately applied to coordinated execution of applications(steps) that
comprise business process such as a collaborative series of tasks because of the lacks of network infra,
standard of information exchange and data consistency management with conflict mode of shared data.
Particularly we have not mentioned the problem which can be occurred by shared data with conflict
mode.

In this paper, to handle data consistency in the process of rollback for failure handling or recovery
policy, we have classified rollback dependency into three types such as implicit rollback dependency
in a transactional workflow, implicit roliback dependency in collaborative transactional workflows and
explicit rollback dependency in collaborative transactional workflows. Also, we have proposed the
rollback dependency compiler that determincs above three types of rollback dependency. A workflow
designer specifies the workflow schema and the resources accessed by the steps from a global
database of resources. The rollback dependency compiler generates the enhanced workflow schema
with the rollback dependency specification. The run-time system interprets this specification and
executes the rollback policy with data consistency if failure of steps is occurred. After all, this paper
can offer better correctness and performance than state-of-the-art WFMSs.

Key words : collaborative transactional workflow, data consistency, implicit rollback dependency,

explicit rollback dependency
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WF-SCHEMA~NAME;
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STEP-INFO ;
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DATA-FLOW;
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$23.12 = $22.023;

CONTROL-FLOW; ~
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S12: 823;
S22: 523

STEP-FAILURE-SPEC;
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S13: COMPENSATE S11 RE-START Sil;

COMPENSATION -DEPENDENT-SETS;
CDS1: WF1.S12 WF2.823;
STEP-CONFLICT-SPEC;

IF(WF1.812 == WF2.523) THEN WF1.512
CONFLICTS_WITH WF2.523;

COORDINATED-EXECUTION-SPEC;
ON WF1.812 COMPENSATE
IF(WF2.523 CONFLICTS_WITH WF1.512)
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Start of Step Execution s(i) Implication =
Finish of Step Execution (i) Equivalence =
Failure of Step Execution Fa(i) Happens before(at run time) (
Start of Step Compensation Ss(i) Precedes(in schema definition) <
Finish of Step Compensation Cf(i) Membership connectors e, Vv, 3
Abort of workflow X a(X) Logical conmectors A,V

E 3 BT o|ME ¢ GAE Aol TAY tid B
Execution of Step s(a) ( Data flow dependency between steps did(x, v)
Compensation of Step scla) ( fcla) cla) Step relationship contained shared data sd(x, v)
Atternppt (try) of Step s(a) ( fa(a) t(a) Happens Before with output data [
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casel : IRD in a transactional workflow
while(search COMPENSATION DEPENDENT SETS)
make pairs of comp P t-sets;
make rollback dependency spec;
{ while((S1, SJ) exists In pairs of CDS)
compensate Sj Si;
re-start Si Sj;}

case2 : ERD in collaborative transactional workfiows with CF
while ( search CONTROL-FLOW)
make pairs of control flow steps;
while ( search STEP-CONFLICT-SPEC)
make palrs of conflicting steps;
make rollback dependency spec;
{ while ((S1, S}) exists in pairs of control flow steps)
1f ((S1,S}) exists in pairs of conflicting steps)
compensate Sj, Si;
re-start Si, 8j;3

case3 :IRD In collaborative transactional workflows without CF
while ( search STEP-CONFLICT-SPEC except case2)
make pairs of conflicting steps;
make rollback dependency spec;
{ while((S\, S]) exists in pairs of conflicting steps)
L find_application_finish_time(Si, Sj)}
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ON S22 COMPENSATE
IF((WF1.513 CONFLICTS_WITH $22)
AND (WF1.513 HAPPENED_AFTER S22))
THEN COMPENSATE WF1.513 S22
RESTART S22 WF1.513 ;

ON S22 COMPENSATE
IF((WF3.534 CONFLICTS_WITH S22)
AND (WF3.S34 HAPPENED _AFTER S22))
THEN COMPENSATE WE3.534 S22
RESTART 522 WF3S34 ;

ON S24 COMPENSATE
TF((WF1.815 CONFLICTS_WITH S24)
AND (WF1.515 HAPPENED_AFTER S24))
THEN COMPENSATE WF1.815 524
RESTART $24 WFLS15 ;
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ON S25 COMPENSATE

FIND_APPLICATION_FINISH_TIME(S25WF3.836) ;

ON 523 COMPENSATE
COMPENSATE S27 S26 S23
RESTART S23 S26 S27 ;

ON 522 COMPENSATE
[F(WF1.513 CONFLICTS_WITH $22)
AND (WF1.513 HAPPENED_AFTER §22))
THEN COMPENSATE WF1.513 522
RESTART S22 WF1.513 ;
ON S22 COMPENSATE
IF((WF3.534 CONFLICTS_WITH S$22)
AND (WF3.534 HAPPENED_AFTER $22))
THEN COMPENSATE WF3.834 S22
RESTART S22 WF3.534 ;
ON $24 COMPENSATE
IF((WF1.815 CONFLICTS_WITH S24)
AND (WF1.515 HAPPENED_AFTER $24))
THEN COMPENSATE WF1.515 524
RESTART $24 WF1.515 ;
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