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Overview of this talk

« Motivation for declarative process models using OCL
* Brief introduction to process modeling
« What further aspects can be described declaratively?

» Concept of declarative process models in UML and OCL
» Meta model for business process models
* Expressing temporal relations by OCL invariants
* Animate and validate declarative models with USE

» Ul aspect of the declarative process models
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Motivation for declarative workflow-modeling

A brief introduction in process modeling

* 42 Process patterns of van der Aalst are very popular to define relationships between

activities
* There are three standard relationships between activities
- Sequence (WP 1) valid traces
(A (B | start(A), finish(A), start(B), finish(B)
» Choice (WP 4)_—— start(B), finish(B)
start(C), finish(C)
« Concurrency (WP 2)

start(B), finish(B), start(C), finish(C)
start(B), start(C), finish(C), finish(B)

iﬁ

start(C), finish(C), start(B), finish(B)
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Motivation for declarative workflow-modeling

More advanced relationships can be expressed by declarative annotations

- Workflow pattern 17: Interleaved Parallel Routing

- Execute a number of activities in any order, but do not execute any of these activities at the
same time/simultaneously

« Pattern can be expressed by OCL expression

Valid traces
‘B | start(B), finish(B), start(C), finish(C)
N [Set{B,C}->select(al start(C), finish(C), start(B), finish(B)
—1 a.state=running)
->gjze<=1
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Motivation for declarative workflow-modeling

« Assurance of parallelism can be expressed declaratively
- For example the operation of the surgeon must be assisted by the nurse

Valid traces

m N start(B), start(C), finish(B), finish(C)
B.state=C.state 7 start(C), start(B), finish(C), finish(B)

10/05/2009 © 2009 University of Rostock | Department of Computer Science



Universitat
Rostock

7 Traditio et Innovatio

{

Concept of declarative process models in UML and OCL

==enumeration==
State
weaiting
Activity running
Process name : String EBLE finish)
name : String 04 includes , |Etete : State fs:illr;zed
getActivity(n - String) - Activity 3‘;‘;‘%
getState) | State finish) startd :
fail() 1
waiting .
getActivity(n:String):Activity = .
activity->any(aja.name=n) tterationActivity
skipped
Meta model of declarative process models Life cycle of activities
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Concept of declarative process models in UML and OCL

Process e

niame - String ::"fg:;’
Metalevel . . .
_______________ » OCL invariants are used to define the process
Concrete
Level . T

context LectureADT inv LectureExamination:
LecturedDT self.activity.name = Bag{'TestPeriod','HomeworkPeriod’,'writeExam'}
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Concept of declarative process models in UML and OCL

* Declarative process models are flexible by design
- All execution orders of activities are allowed if they are not forbidden explicitly
 OCL invariants are used to express temporal restrictions between activities

- Sequence of HomeworkPeriod and writeExam:
- declaratively described

context LectureADT inv Homework_Exam_Sequence:
self.getActivity('writeExam').state=#running implies
self.getActivity('HomeworkPeriod').state=#done

« graphically described
|_HomeworkPeriod }|——>{ WriteExam )
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Concept of declarative process models in UML and OCL

» A further temporal restriction descibed by an OCL invariant:
TestPeriod must be in the HomeworkPeriod

context LectureADT inv TestPeriod_in_HomeworkPeriod:

self.getActivity('TestPeriod’).state=#running implies
self.getActivity('HomeworkPeriod').state=#running

* This restriction cannot be described graphically
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Concept of declarative process models in UML and OCL

« lterationActivity describes activities that can be executed more than once

* OCL invariant for class lterationActivity

context Activity inv IterationActivities:
self. state=#done implies self.iterationActivity->forAll(a|a.state=#done)

HamewvorkPeriod :HomewworkPeriod

Activity name="doHomework'
name ; String state=#running
state : State \\ \
| =kiRc) i e T T e Homewarks: Homework Homewyorks: Homewvork
startr) " - ” name="doHomewwork3' natme="tdoHomewarks"
finishi) ;a;::#dznzmewm SifEi=HUE state=tvvaiting
fail() 1 maxpoints=15 Ilmaxpcunts? g maxpaints=18
o pomeworkHomewark | [ Homeworka:Homework ExamlIC
on niame="doHomesywvark2! name="doHomewarks' walumll
. state=#done stete=#running -
- — , EERFEs=20 ; maxpoints=15
fteration&ctivity
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Concept of declarative process models in UML and OCL

 OCL function is used to calculate the state of the process
Process :: getState():State=

if activity->forAll(aja.state=#done) then #done

else if activity->exists(ala.state=#running) then #running

else #waiting endif endif

~

==enumetation==
State Proceszs
weaiting name | String
FUnning getdctivity(n © String) ; Activity
dane getStater) : State
zkipped
failed

» getState() can be overwritten by the concrete process LectureADT:

LectureADT :: getState():State=
if getActivity(‘writeExam’).state=#done then #done
else if activity->exists(a|a.state=#running) then #running
else #waiting endif endif
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Animate and validate declarative models with USE

* USE can instantiate the declarative process model
* Processes are displayed as UML object diagrams

* Process scenarios can be tested by invoking the following operations in activities:
« start(), finish(), skip()
* These operations have side effects on the activity objects
* OCL cannot be used
» ASSL (A snapshot sequence language) provides this functionality

 OCL-Process-Invariants are observed by USE
* ASSL procedures are only executed in USE if no invariant is violated
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Process Snapshot taken in USE

Lecture&ADT1:LectureADT
nathe="ADTExamination’

/

HomewvarkPeriod] :HomeworkPeriod

Examl:Exam

narme="doHomeswvark' o )
riame="swriteExatmm

state=#done
TestPering : TestPeriod state=#done
name="writeTests' / \\
state=#done Hameworks: Homewark Homesworks: Homeww ork
Homeswork]:Homeyvork : ;
niame="doHomework3 name="doHomeworks'
name="doHomeswork1' state=#done _
Testl: Test Tests: Test stete=fdone o STEITE—N.‘D{DI'IE
= i maxpoirts=18 mazpoints=15
name="writeTest1' name="writeTest 3" maxpoints=15 i \
state=#done state=#done Homeworki: Homewark Homesworks: Homework
Test2 Test name="doHomeswar k2" name="doHomeworkd"
name="writeTest2" state=#du:une state=#done
state=fdone thispoints=20 maxpoirtz=13
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UI aspect of the declarative process models

* Enhancing the WF Meta model
» Assigning user interface objects (UIO)

connected
i
9 & civity i{x.;.r}
Process name : String H
name : String 0.1 incluces " stﬁte St i connectedTo 1 [
getActivity(n : String) : Activity 3‘:’#3)
getStatel) | State finish()
fail() "
s
iteyation
"

terationctivity
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Standardizing In- and Output

* Abstract UIO Class and Interfaces

H uvio & Valuelnterface &9 Textinterface €9 Eventinterface
@ getValueAsInt() : Elnt @ setText(EString) @ icClicked() : EBoolean
@ getValueAsReal() : EDouble @ getText() : EString | | @ isSelected() : EBoolean
@ getValueAsString() ; EString & EQperationd) # isChecked( : EBoolean
@ getValueAsBoolean() : EBoolean
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Process
miarme - String

hetalevel

Concrete
Level

[ HomeworkPeriodUIO |

TestPeriodUIO
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Constraints

 OCL invariants make statements of Ul objects to process execution states
« If the Exam process is running the tests have to be passed with more then 50 percent

context Exam inv ExamOnlylf_TestsPassed:
let percents:Bag(Integer) =
self.process.getActivity('HomeworkPeriod').iterationActivity.ul O.oclAs Type(HomeworkUIO).getValueAsint()
in
self.state=#running implies
percents->sum() / percents->size() > 50
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Conclusion & future work

» Declarative process models can describe further aspects then imperative process models
* A Meta model for declarative process modeling using UML and OCL was presented

* Animation of these models in USE has been demonstrated

» User interface aspects were discussed

Future work:
* Process view for declarative process models should be implemented in USE
* The process Meta model should be extended to express more workflow patterns
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Thank you for your attention!
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