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Enonce du probleme

« UML diagrams represent different views of the
system design (e.g. class, sequence and state
diagrams)

* Inconsistencies can be introduced due to

— evolution
— parallel changes made by different persons
iInvolved in the design process
« UML tools provide poor mechanisms for
dealing with this problem




E(E

b M

Cohérence des modeles
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Méta modele UML
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Classification des incohérences

Behavioural Structural
Specification | Invocation inconsistency | Dangling type
= | Observation reference
specification |inconsistency Inherited association
conflicts inconsistency
Specification | Incompatible definition E;Szli‘ee%ﬂggﬂ%g\tlon
- instance mlssma

conflicts

Instance Invocation inconsistency | Disconnected model

-instance | Opservation
conflicts | inconsistency
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Classification des incohérences

2-dimensionnelle

« Dimension 1

— Instance: e.g. objects unique in space and time
« sequence diagram, state diagram

— Specification: specification of entities at instance
level

 class diagram

e Dimension 2

— Structural inconsistencies

« when the structure of the system is incompatible or
inconsistent

— Behavioural inconsistencies S
- when the specification of the behaviour of the systent,i

g
| incompatibleorinconsistent %, @S
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Exemple

ReceiptPrinter Display
+printBeceipt{cardMum:int. seralNum:int, desc:5iring, +requestCarnd|)
amount:int, balance:int. atm:ATM) +requestPIN()
3 +displayMenu{whatToChoose:String,
numitems:int, tems:String[])
& +requestAmountEntry()

Printing ATM +fEﬂU§5TtUEDﬂgj[?E";3!FDEU S
+issueReceipt(cardNumint, serialMum:int, desc:5tring, ::xﬁeatﬁgzil éﬁ:maél}ure(exp Braton:Sinng)
amount:int, balance:int) +reportCardRetained()

'JZ +requestT argetAccount()

1
yarT . L 7 i

+getPIN{) 1
+getMenuChoice{whatToChoose:5tring, Keyboard
numltems:int, items:String(]) 1 +readPiN{echoOn boolean]
+ge-tAmn:runiEn!ry{} i * — +readiMenuChoice{numitems:int)
+checklfiCashAvailable{amount:int) 1 +readAmountEntry(echoOn:boolean)
+dispenseCash{amount:int) e
+acceptEnvelope() +readTargetAccount{echoOn:booclean)

+reEnterPIMI()
+reponTransactionFailure{explanation: String)

+ejectCard|) 1 CardReader

+retainCard() ;. — +ejectCard()

+getTargetAccount() 1 | #retainCard()

+verifyAccount{cardNMurm:int, PIM:int) +checklfCardinserted()
T4 T

T, 1

df 1 CashDispenser
+setCash(initialCash:int)

EnvelopeAcceptor +dispenseCash(amount:int)

+accepiEnvelope() +currentCashi)




aCashDispenser : CashDispenser
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aCardReader . CardReader
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I
currentCashi()

anATM : ATM

aSession : Session

| checkiCashAvailable() i
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T
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-
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dispensaCash()
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Exemple

inconsistency

— Sequence of messages in sequence
diagram is inconsistent with specification of
behaviour represented by protocol state
machine

* it is not possible to find a path in the state

machine that corresponds to the order
established by the sequence diagram.




xe:_rﬁble
behaviour

aCashDispenser : CashDispenser CardRe : Car =] anATM : ATM aSession : Session
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PrintingATM
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Formalisme pour malntenlr la
coherence

* a decidable formalism (to detect
inconsistencies)

— detecting inconsistencies requires
answering queries in a finite time
* a generic framework for inconsistency
detection/resolution

— to facilitate adding/removing/modifying
consistency rules

— robust rules that remain valid even when th
metamodel changes/evolves
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Pourquoﬂoglque dé
descriptions ?

 decidable two-variable fragment of first-order
predicate logic

« consistency between metamodel and models is
guaranteed for free

 direct correspondence of UML metamodel to DL
concepts

« dectecting inconsistencies = answering queries

classes - concepts
associations - roles
attributes — roles or concrete domain attribute (primitive
types)
inheritance - subsumption mechanism and transitive
closure

NERSITE




Support automatisé

 Traduction du méta modele UM| TRox

(LOOM:defrelation namespace :domaln ModelElement
:range Model :characteristics :single-valued)

(LOOM:defrelation ownedElement :1is (:inverse
namespace) )

(LOOM:defconcept Versioned :1s Stereotype (:roles
(version) ) )

(LOOM:defconcept VersionedElement :is (:and
ModelElement Versioned))




Support automatisé

 Traduction des modeles UML| ARox

(create 'ATM class)

(tellm (:about ATM
(name ATM)
(Has-feature getPin)
(Has-feature getAmountEntry)

(Is-parent-of PrintingATM)
(IsAbstract false)
(In-namespace Class-Diagram)))
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Support automatise

 UML models are
— developed in a CASE tool (Poseidon)
— exported in XMl format

— translated into description logics format by an
XSLT tool (Saxon)

— Imported in, and analysed with, a logic reasoning
engine (Loom)

COMNAN
UML CASE tool Inconsistency detection design
Poseidon and resolution rules improvemeant rules

: N

XML processor l_‘

p| DL reasoning engine Loom

Saxon
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Incompatible behaviour
Inconsistency

» Collect operations in sequence diagram

retrieve (?stimulus ?callaction

and

(

(:

(Receiver-of ?object ?stimulus)
(Initiates ?stimulus ?callaction)
(

CallAction-operation ?callaction ?
operation)))))
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Incompatible behaviour
inconsistency

(defun traverse-statediagram (?from-state

;starting from a certain ?state

;retrieve the ?operation set corresponding to events on the ?
transition

(do-retrieve (?transition ?operation ?callevent ?state)
(:and
(Is-source-of ?from-state ?transition)
(Triggered-by ?transition ?callevent)
(Is-occurence-of ?callevent ?operation)
(Is target-of ?state ?transition) )
(1f (equalp ?2operation ?current)
(traverse-statediagram ?state (get-value ?state 'name)
(cdr ?op- 1list)) &

(format t "Incompatible behaviour found at statezg
?from-name))))) %

2
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Experiences

(traverse-sm
(fi VerifyAccountBalance-SM-1.0)
"VerifyAccountBalance"

(generate-received-operations (fi anATM-1.0)))

Current operation: |I|CHECKIFCASHAVAILABLE
Current operation: |I|DISPENSECASH

Current operation: |I|EJECTCARD
Inconsistency at state: |I|GIVECASH

NIL
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Travaux futurs

* Improve usability
— integrate in UML tool
— OCL front-end

 assess feasibility for larger examples
» other reasoning engine: Racer
 translate UML metamodel automatically

 specify model restructurings
— detect opportunities for model refactoring
— guarantee preservation of behaviour




