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Abstract: Software process is a human-centered system, with special characteristics in dynamic and continuous
evolvement. The physical execution of a defined process will normally deviate from its process model. This paper
uses E-CSPE (extended constraints on succeeding and proceeding events) constraints to carry out process validation
and deviation measurement. The event constraints are defined based on the process model. The execution of a
process instance is recorded down as an event sequence. The event sequence is analyzed to determine how much
each event constraint defined is covered or violated. The result can be used to compute the EPD (event constraint
based process difference metric) and EAD (event constraint based activity deviation metric) metrics. The EPD
metric can reflect the difference between the process execution and its process model, while the EAD metric can
provide some evidence for process evolvement.
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r5. m[[diff>mail-t]](test failed because of test problem)
ré. ~[[diff>mail-d]](test ok or test failed because of test problem)
r7. ~[[diff>mail-t]](test ok or test failed because of code problem)
r8. m[[diff>exec]](test ok and more test cases exist)
r9. m[[diff—inspect]](test ok and all test cases executed)
r10. ~[[diff>exec]](test failed or all test cases executed)
r1l. ~[[diff>inspect]](test failed or more test cases exist)
r12. m[[inspect—checkin]](test coverage more than 95%)
r13. m[[inspect—mail-t]](test coverage no more than 95%)
r14. ~[[inspect—checkin]](test coverage no more than 95%)
r15. ~[[inspect—mail-t]](test coverage more than 95%)
r16. m[[checkin—mail-m]](true)
1 5 5 3
1 )
Ldiff-F" .“check”
Table1l 6 instance’s execution of the unit testing process
1 6
No. Recorded event sequences Severity
1 start, checkout, make, exec, diff, exec, diff, exec, diff, inspect, checkin, mail-m, end Normal
2 start, make, make, checkout, make, exec, diff-F, exec, mail-d, mail-t, end Bad
3 start, checkout, make, exec, diff, exec, diff, exec, inspect, checkin, mail-m, end Bad
4 start, checkout, make, exec, diff, exec, diff, exec, diff, checkin, mail-m, end Severe
5 start, checkout, make, exec, diff-F, check, diff, exec, diff, exec, diff, inspect, checkin, mail-m, end Light
6 start, checkout, make, exec, diff, check, exec, diff, check, check, mail-t, end Recommend
2 6 EPD EAD NZon
; N\;io ;Nim Nic ;C  EAD
: 0.1¢  BLEPD 0.2.
Table2 Calculation of EPD and EAD metrics for each event sequence
2 EPD EAD
EPD EAD EAD
No. (Wa=1, W.=2, W,y=4) (Whm=4, Whc=2, k=1) (Wom=4, Whe=2, k=2)
N'con N'vio Violate EPD Nrm Nhne EAD C Nim Nic EAD [
1 20 0 None 0 0 0 0 0.27 0 0 0 0.74
2 5 3 r3,r7,r10 0.67 0 4 0.26 0.27 0 4 0.52 0.74
3 14 2 r3, ri1 0.16 0 2 0.14 0.27 0 2 0.37 0.74
4 17 1 r9 0.09 0 1 0.05 0.27 0 1 0.05 0.74
5 23 1 r5 0.07 1 1 0.12 0.27 1 1 0.12 0.74
6 10 2 17,18 0.25 3 2 0.51 0.27 3 2 1.21 0.74
2 , 1 )
e EPD , 23 6 EAD ,EAD
, 6;EPD
L4 il
4, EAD EPD , r9
. ) , inspect EAD
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