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Outline

U Research context & problem statement

U Interrelated process models on different layers
of abstraction

U Constraints on process models

U Application of Eclipse GMF and OCL
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Research Context and Problem Statement

U Research cooperation with
A A M®Benerali Informatik
Servi ces Gahdoratiky AMB

» IT service provider for Generali Group (combine of
Insurance companies)

» Management of dynamic (insurance) processes  with
extended IBM WebSphere tools
U Problem statement
» Related models on different abstraction layers
» Process models need to be modified frequently

» Process models must or are supposed to adhere to
constraints of different types

» Modeling tools have to account for this
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Process Model Editor
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Correctness

0

0
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0

Flow
topmost

| Involk®

|

=

a2 : A

Invokd® [nvoke Rep
Invokd r:R h:H ) -

al : A -t

=]

: i .
SimBPEL P ] ﬂtcmchrfitum e |
| _¢d: string

Adherence to common constraints , e.g.,

» Links have to be acyclic (in WS-BPEL)

» Variables have to be initialized before being read
Violation normally leads to technical problems , e.g.,

» abnormal termination, lost updates, deadlocks...
Example

» d (check deceit) reads from datum cd (claim description) and r (receive
claim) writes to variable cd

» but: d precedes r in the definition of the control flow
Some problems are well known from Compiler Theory
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Compliance

3pCL U Adherence to
ClaimHandling eXp I | Cltly
modeled
lncuson lncusnn lincuaon (0{0) nS'[I‘aI ntS
existence 1.1 . recedence o B u Re UIreS
Al RS LN adcsj:lltional
A: check amounts R: receive claim iz notify holder mOdeIS . for
C: check coverage I: inspection D: check decelt pl’OfeSSIOnal

P: propose new contract Constra| ntS
U Violation may

ow lead to
toprmos professional
— Invok@._} prObIemS

Rece'weH Invok@ [Invoke| [@2:A | [Invok® [nvoke Reply u Example

v @ d.:‘D i1 | |Invokd| | . p h:H p:0 amounts are
e T checked twice
p— o TResmeData, but coverage Is

|__cd_ string_| not checked
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Coarse Architecture

meta-models

meta-model extension (OCL constraints)
abstract syntax

context AtomicActivity

(EMF meta models) inv variablesInitialized:
Datum.allInstances () ->forAll (d|self.readsFrom->includes (d)
i i tomicActivity. a >exi
BPCL :|.mpl:i.as A,um_-l Activity.allInstances () e:_u.sts(al
 — a.writesTo->includes (d) and a.allSuccs->includes (self) ))
— «enumeration»:
RelConkind
ActivityType| :eicon ExisTENCE context Act
Rl:i‘g;K‘ind PRECENDENCE elCon) =
» JowerBound : int IRPRECEDENCE Lfr ree->select (rcl|rel.conkind = RelConKind: :PRECEDENCE) ->asSet ()
8 -int [NCLUSION
15 context
9 SimBPEL-Instance def: mat nds (c: Integer): Boolean =
o self Bound <= c and self.upperBound »- 0 implies self.uppsrBound >= ¢
SimBPEL
p— ]
e — inv inve a:

rec->forAll {rcl| rel.matchBounds (

self. et {act lact .typedAs - rcl.target)->size() 1)
‘A!omicAciivl!y‘ ‘CnmplexDalum‘ ‘AmmicDa{um‘
2
£l |simBPEL [‘emaums
© ot nstance [Activitylnstance] AITING
extension ;ﬂls\:iEED
(=T3)
m C concrete syntax «Q
. — q D
o o (GMF mapping models) S
)
q:) 8 ‘BPCL A ActivityType ‘ §
— - o
SimBPEL
@ Activit
g |sni2::r||:::EeL |_| Activitylnstance ooo ‘
notifications
extension

(dynamics layer)

existing system
(IBM WebSphere Process Server)

process runtime environment

Computer Sc
Software En
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Integrated Meta -Model

abstract syntax concrete syntax

N BPCL
BPCL.ecore activityTypes .1 BpCIModel 1. relCons
0.* 0..* Activi =
Type- Activity
— 1 target 0.* references & -T
ActivityType < . . RelCon Shape <
source X

conKind : RelConKind RElEE Re'°°">

1 fromTarget  0..X | lowerBound : int Shape Shape
1 fromSource 0. upperBound :int BPCL.gmfgraph BPCL.gmfmap

0.1
type .
SImBPEL-Instance

SimBPEL

H activities _
STE P ELEEDE 0.* 0.* . SimBpelModel r = o
| Datam.

Link [0.* target Activity Datum-Shape |

0..* source Invoke- Reply- - e
<references Repy

9.7 1 Receive- —

childActivities d = LS nvoke-

‘1? Zr 0.* :?I’aOr: 0..* Shape Invoke

ComplexActivity AtomicActivity [0.* 0.% SImBPEL. SIMBPEL.

W;ltfs gmfgraph gmfmap

[F 4 [P references
Flow Invoke SIMBPEL
Instance

(extension)

1]l

SimBPEL-Instance.ecore T Ay L e T
o ﬁH SimBpellnstanceModel — _Shape |

Activitylnstance SimBPEL- SimBPEL-
Instance.gmfgraph Instance.gmfmap
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Using OCL for Correctness Checks

Flow
topmost
| Invok®
l Iﬂw]kﬁl az : A
d:D - Invok®
; al : A
I mmee———————
: i I AtomicDatum 4
o SimBPEL e ] emic "_‘”"‘i.._
= | _cd: string _;
0 .
o9
5.2
R
=
So context AtomicActivity
3.%’ inv variablesInitialized:
§~5 Datum.allInstances () —>forAll (d|self.readsFrom—->includes (d)
= implies AtomicActivity.allInstances () -—>exists (a]
. a.writesTo->1includes (d) and a.allSuccs—->includes (self) ))
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Using OCL for Compliance Checks

BPCL
ClaimHandling
liﬂdl.lSiDﬂ J/inclusion ‘inclusion
1.1 1..-1 1.1
existence 1.1 precedence 1.1
AL ————=/C R I H D P
Flow
topmost
— Invoks
[ ¥
Receive, Tnvoke® Irwnke a2 A ] | Invok® Invoke Reply
Tnvoké r-R h:H b (3
u
E L al ; A -+
I ememee—————
c i ]
SimBPEL L i AtomicDatum
l-cd: string _j
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