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A dynamic refinement approach for flexible activity
based on knowledge tree and constraints

JIANG Yanrong, LI Weihua, YANG Jintao
(School of Computer, Guangdong University of Technology, Guangzhou 510006, China)

Abstract ; Flexible workflow systems offer huge advantages in addressing dynamic uncertain factors during the mod-
eling period; however, the dynamic refinement of flexible activities remains a challenge in the modeling and appli-
cation of flexible workflows. Therefore, we propose a dynamic refinement approach of flexible activities based on a
knowledge tree and various constraints. More specifically, we used the inclusion and generalization relationships of
knowledge trees as heuristic information; further, we used activity selection constraints and temporal constraints to
guide our verification processes. Given the introduction of a knowledge tree and its containing relationships, as well
as activity selection constraint and temporal constraint rules, we provide a dynamic refinement algorithm and an al-
gorithm for activity selection checkout and temporal constraint checkup. Finally, we provide a realization of our al-
gorithms and offer case analyses. Our results show that our proposed algorithms are effective and can solve the prob-
lem of dynamic refinement of flexible activities quite well.

Keywords: flexible workflow; dynamic refinement; temporal constraints; workflow generation; process modeling
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for each selection constraint sc; in SC |
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for each con, in Lpart |
if con; is “NOT select(a)”
if a €A then con, = false;

else con, = true;

if con; is “select(a)”
if @ €A then con, = true;
else con,; = false;

if con, is ctx
check if there exist fact fac, and con; =fac,

con; = true;
else con, = false;

%

while Lpart is not a single “true” or “false” |
if there exist “E1 AND---AND En” in Lpart |

if there exist a “false” in sub-expression
replace sub-expression with “false” ;

else replace it with “true” ;
}
if there exist “E1 OR---OR En” in Lpart|

if there exist a “true” in sub-expression

replace the sub-expression with “true” ;

else replace it with “false” ;
}

I // end while

if Lpart is true then{// rule sc, is triggered.

for each op, in Rpart {
if op; is “NOT select(a)”

if @ €A then op, = false;
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if @ €A then op, = true;
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}//end for

while Rpart is not a single “true” or “false” {

if there exist “E, AND---E_” in Rpart{
if there exist a “false” in sub-expression
replace sub-expression with “false” ;
else replace it with “true” ;
}
if there exist “E, OR---E_” in Rpart |
if there exist a “true” in sub-expression
replace sub-expression with “true” ;
else replace it with “false” ;
f
I // end while
if Rpart is “false” then {
report the information of error to user;
return false; //quit
%
{ // end of the deal of Rpart
{// end of the deal of sc,

return true;
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return false;
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return false;

f
f
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return true;

}
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return true;

|
}

return false;
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if op, is NotLimit (a, b) |
if there is no path from a to b or from b to a |
mark the error place;
return false;
}
} //end of the deal for each op,
I //end if
I //end of the deal of each tc,

return true;
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