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1. Introduction Process Mining
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2. Conformance Checking

Objectives:
* guantitatively measure conformance (i.e., metrics)
* |locate deviations
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2.1 Conformance Checking - Fitness
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2.1 Conformance Checking - Fitness
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2.1 Measuring fitness: Log replay analysis
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2.1 Measuring fithess: Log replay analysis
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2.1 Measuring fitness: Log replay analysis
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2.1 Measuring fitness: Log replay analysis
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2.1 Measuring fitness: Log replay analysis

No. of Instances Log Traces
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2.1 Measuring fitness: Log replay analysis
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2.1 Measuring fitness: Log replay analysis
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2.1 Measuring fitness: Log replay analysis
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2.1 Measuring fitness: Log replay analysis
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2.1 Measuring fitness: Log replay analysis
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2.1 Measuring fitness: Log replay analysis
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2.1 Measuring fitness: Log replay analysis
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2.1 Measuring fitness: Log replay analysis
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2.1 Measuring fitness: Log replay analysis
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2.1 Measuring fitness: Log replay analysis
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2.2 Conformance Checking - Appropriateness

but not sufficiently

specific from

behavioral point of view.
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3. Application to Web Services

* Service-oriented systems are composed of
services that are:

* Independently developed and operated

* Interact with one another exclusively through
message exchanges

= Expected behavior may deviate

* €.g., service receives reply of the wrong type,
messages may be received in the wrong order, ...

Question: “Do all services in a service-oriented
system operate as expected?”
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3. Application to Web Services - Approach

Services

1
SOAP
( Messages J

|
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|

e B\
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—] < Conformance
N y Checking!

< ( Event Log j
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3.1 From BPEL to Petri Nets

<process name="unreachableTask"
targetNamespace="http://samples.otn.com"
suppressJoinFailure="yes"
xmlns:tns="http://samples.otn.com"
xmlns:services="http://services.otn.com"
xmlns="http://schemas.xmlsoap.org/ws/2003/03/business—process/">
<flow name="FL" suppressJoinFailure="yes">
<links>
<link name="x1"/>
<link name="x2"/>
</links>
<switch name="SW">
<case>
<invoke name="A1">
<sources> <source linkName="x1"/> </sources>
</invoke>
</case>
<otherwise>
<invoke name="A2">
<sources> <source linkName="x2"/> </sources>

</invoke>
</otherwise>
</switch>
<invoke name = "A3">
<targets>
<joinCondition>
bpws:getLinkStatus(‘x1”) and bpws:getLinkStatus(‘x2’)
</joinCondition>

<target linkName="x1"/>
<target linkName="x2"/>
</targets>
</invoke>
</flow>
</process>

[faculteit technologie management
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3.1 From BPEL
to Petri Nets

' I Ist,, trggrt s
Translation is R S A

feature-complete: "' i g
p - cAl ; o Isf,, \ > "I :
: Ist T<\‘ \\\ 11efrr i
g mapS a.” BPEL : E ».’}5},1 ./ . }",_tf____‘ |
' ; :-:(/ ‘ -5 :_I 3\\\,—*\
aspectsona @ 1 =0 B
p . fA1 Q Ist,;, @ ' 'ft" ,,,,,,,,, Jefy;
Petri-net model
C. Ouyang, W.M.P. van der Aalst, S. Breutel, M. . .
Dumas, A.H.M. ter Hofstede, and H.M.W. Verbeek. °%
. BPM Center Report
BPM-05-15, BPMcenter.org, 2005. CFL
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3.2 Monitoring and Correlating Messages

From SOAP messages to Event log:
* Process instance (PI)

 Label denoting the BPEL communication
action (MT)

( <receive ... . . ' ‘ \ (MT,PI) If \
Seomelatonse > ! |
</receive> I I
Event log — (MT,P) | |
outputyariable = > - .
< i >_
(MT,PI) L e (MT,P) i :
L IS
(MT,PI) % <invoke ... . (MT,PI) I g I
..G TputVarlfable!: > ‘ > ':Q:
(MT,PI) g o \ | £
%] <
(MT,PI) s | ©
<receive ... * MT,PI
(MT,PI) TR, AL I
<correlations/>
</receive> I I
(MT,PI) | |
i i <reply 100 & > ’ i
[faculteit technologie management variable = ... ] | |
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4. Feasibility Study - overview

e B\
abstract
BPEL

process
\ J
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—
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_|_
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Conformance
Checker
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Service Behavior
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BPEL
Server

AN
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BPEL
Server

SOAP
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|

TCP tunneling +
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}

—

MXML
Event Log
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4.1 From BPEL to WF-nets (1)

* Translation: BPEL2PNML

process “Supplier”

sequence “main”

receive
“‘order”

Y

“‘orderResponse”

invoke

Y

scope “cancellationScope”

(main activity )

catch fault “orderChange”

(fault/event handlers )

|
I

: : : invoke

while pendingOrderitems >0 | “orderChangeResponse” on event “change”
I ¥
invoke I | [while pendingChangeditems >0 throw fault
“‘orderResponse” I “orderChange”

I invoke
I “orderChangeResponse”
I
l

[faculteit technologie management
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4.1 From BPEL to WF-nets (2)

o —

 Reduction: WofBPEL
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4.2 Observing Service Behavior

Implementation via Oracle BPEL.:
» Supplier service
» Customer service

= could have been implemented
on any other platform! (e.g.,
Java, .NET, etc.)

Result: Observation of one out of many

possible communication scenarios

/

Service Behavior

Oracle Oracle
BPEL BPEL
Server Server

AN

SOAP
Messages

!

TCP tunneling +
Conversion

}

MXML
Event Log
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4.3 Conformance Checking

 Desirable and undesirable scenarios for the
supplier service execution

Scenario Fitness Log trace
N
o 1 1.0 (order, orderResponse)
% § 2 1.0 (order, orderResponse, orderResponse, orderResponse)
5 < 3 1.0 (order, orderResponse, change, orderChangeResponse)
L3 4 1.0 (order, orderResponse, orderResponse, change, orderChangeResponse)
d 5 1.0 (order, orderResponse, change, orderChangeResponse, orderChangeResponse)
™ 6 0.625 (order)
7 0.749 (order, orderResponse, change)
3 < 8 0.905 (orderResponse)
8 9 1.0 (order, orderResponse, change, orderResponse, orderChangeResponse)
22 10 0.759 (order, change, orderChangeResponse)
23 11 0.0 (change)
> 12 0.914 (order, orderResponse, change, orderChangeResponse, change)
13 0.971 (order, orderResponse, change, change, orderChangeResponse)
A 4

[faculteit technologie management
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4.3 Conformance Checking

* Analysis scenario 8: (orderResponse)

3

806

b e e e e p s e e e s

#

Log Traces

ol =] on LA e L B

= e D
Led Pl = (D

Analysis - Conformance Checker

Fitness:
0.9047619

Behavioral Appropriateness:
0.8333333

Structural Appropriateness:
0.12727273

T Model Related Measures
|
|
|
|
"

order Resparse

Error Type # Instances
Failed 1

e

il

- 3 Ak

Diagnostic Perspective | Model T] W Token Counter W Failed Tasks ™ Remaining Tasks ™ Path Coverage

Selected Instances in % 7 E l Update Results I
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4. Conclusion

» Conformance checking particularly relevant in a
service-based environment due to the
iIndependence of services

* Feasible to check conformance of an abstract
BPEL process using existing tool chain
(BPEL2PNML, WofBPEL, ProM Conformance
Checker)

W.M.P. van der Aalst, M. Dumas, C. Ouyang, A. Rozinat, and H.M.W. Verbeek.

BPM Center Report BPM-05-25, BPMcenter.org, 2005.
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Thank you very much!

Questions?
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