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1. Introduction

IRIT-MACAO Research
Topics
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IRIT-MACAQO Research Topics

Malin topic : development process support by
means of tools for ensuring conformity and
guality of models

Models transformation

Model-based development process

Models and languages interoperability

Component-based systems

Projects : TOPCASED, DOMINO, SIRSEC, Full-MDE,
SOCKET, GALAXY, TERESA
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2. Software Process

Modeling and
Enactment

PBOOL / RHODES

PSEE RHODES+

Process Metamodel RHODES++
Process Patterns
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PBOOL / RHODES

PML PBOOL (Process Based OO Language)
Fine-grained process description

PSEE ROHODES
Compiler PBOOL to EIFFEL
Process Execution Engine

PhD Xavier Cregut, 1997
Supervised by Bernard Coulette
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PSEE RHODES+

PBOOL+

Reuse of PBOOL Process Fragments

Process Component
Specification
Implementation(s)
Parameters

PhD Thu Dan Tran, 2001
Supervised by Bernard Coulette
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Process Metamodel RHODES++

SPEM-Based Process Metamodel, 2005
Rédouane Lbath

Multi-agent approach for handling cooperative
aspects in software processes

Activity-agents control the enactment of activities
performed by human actors

System-agents execute automatic activities and
system services

Interface-agents control the human / system
communication
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Process Patterns

UML-PP : process pattern metamodel

PATPRO : meta-process for modeling software
processes

Process patterns description
Reuse of process patterns

PATRO-MOD : prototype environment

PhD Hanh Nhi Tran, 2007
Supervised by Bernard Coulette
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3. Process Deviations

Management

MDE Process Modeling

Collaborative MD Development
of Complex Systems
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PhD Mohammed Kabbaj, 2009
Supervised by R. Lbath and B. Coulette

Motivations
Process deviations are unavoidable
The process model should not be an obstacle

Participants should be allowed to deviate from
the process model to face unexpected
situations
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ODbjectives

Explicit management of process deviations
Detection
Analysis
Decision

Take into account the real context of
development

Formalization of the concept of deviation
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Conceptual approach

[ } support ;
— i
E [ !" } — E %
: monitoring |
; v notification

humain
decision
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Process Modeling

Process structure

Process elements (WorkDefinitions, WorkProducts,
Roles, Tools, Guidances) and Process elements
relationships

Conform to a Process Structure Metamodel

Nominal process behavior
Process Elements States

Automatic transitions (guards)

Manual transitions (human operations and conditions
of applicability)

Journée Procédés logiciels et IDM du 23/06/2010 — IRIT-MACAO (R. Lbath)



I
. Process Deviations Me [@ﬂ"

n
Université et m
de Toulouse

Process structure metamodel

(example)

<<enumeration>> <<enumeration>> WorkSequence <<enumeration>> <<enumeration>>
WorkSequenceKind WorkDefinitionKind a SubWorksSequences WorkProductKind ProcessRoleKind
StartToStart LifeCycle kind : WorkSequenceKind . Document Junior
StartToFinish Phase Model Confirmed
FinishToStart lteration Code Advanced
FinishToFinish Activity Executable Senior
E Other
o g
a o
= LifeCycle =15 insic
rocess 7 TR ) .
1 WorkDefinition InputOf st WorkProduct
name : String —— "
dE?arrt}zﬁ -Sg'lc?iﬁg outputOf output 5 Inamebi Strli3r1gi
- * *| isDeliverable : Boolean
complexity : ComplexityKind inoutputOf inoutput created : Boolean
<<gnumeration>> state : WorkDefinitionState [+ - version : String
ComplexityKind parent kind : Worl_(l_f)eﬂptior]}(ind & state : WorkProductState
Easy PreCOndllllﬂsfl : String 90,,-@}} &> kind : WorkProductKind
: . > ol o i .
Medium <<enumeration>> !n\?:r?ant d Sirtlr!:;n s, & <|_achievement : Integer
Difficult ToolState — 7 &
o7 <feg o
Required subWoﬁ<§ o = E =] Qrg\c
<<enumeration>> Used % i # e,‘go
ProcessRoleState Running 5 = >
Closed = 2
Assigned g
Performing 22
Performed <<enumeration>> 8 % @ q@‘a T
WorkDefinitionState| o g o g
<<enumeration>> e— g £ q""\% /&90,- 8
WorkProductState i g .2 & 3 8
Enactin N =
Defined i ProcessRole
Initial | : Tool
nconsistent
DraftAlpha Terminated i
DraftBeta Aborted name : String uses name : String
Final Invalidated state : ProcessRoleState [1..%] " state : ToolState[1..*]
lrﬁlclic?;?gd Validated kind : ProcessRoleKind ’ =
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Process element behavior (example)

( not-running ) / running ) / finished \

perform

[ } launch i enactin frish
activatable Ly 4
'

Université
de Toulouse

terminated

-
£5 3%
E 5 28 L el [~postcondition v [postcondition A
Bl |2& ¢ 2 3 Invalidated V output/inoutput
g 3 = 0? @ = @ ; )
&gl B9 /)& 3 s 3 output/inoutput] validated]
Ins, =5 T8 & B 8 2
M. = @ oA
B gl
"OCags S| M
# enactable —
) aborte
090

suspended

! S finish
inconsistent \ p[invalidated}[ vaiidated)
rework \
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Process behavior (other examples)
Instantiatel
process
—— | defined . ) .
Instantiate Instantiate
create process process
Y
«—| initial |e——— assigned | ] required
modify ) [W is launched & the [W is performed & [W is aborted or
modify role is the the réle is a is reworked] launch
3 responsible role] performer] \
e« | draftAlpha used
review modify [W is aborted]
[W is aborted] Ci g revark [W is reworked] [W is finished] o e
«— | drafiBeta
finish
,, B N || R W ey O
*——| final |*+— [W is validated]
R [W is validated]
validate invalidate
i () '
L | validated invalidated @

[W is validate]

®
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Flexible process enactment

Based on the process structure model and
the nominal process behavior

Automatic transitions : automatic checking of
guards

Manual transitions : operations executed by
participants

Flexibility
Participants are allowed to execute operations

even If their conditions of applicability are NOT
satisfied
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Process Deviations Management

Process Deviation

Informal definition : a human action that violates
the constraints expressed by the process model

Formal definition : the execution of an operation
0 whose applicability conditions c(o) are NOT
deducible from the constraints expressed by the
enacted process model epm and the current
state observed process model opm; :

(epm Hopm;) FE c(o)
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Process Deviations Management

Detecting process deviations

Formalization of the enacted process model
epm as a set of first order logic constraints
(process structure and nominal behavior)

Formalization of the observed process opm as
a set of first order logic constraints (process
states and operations executed by participants)

Logical deduction of applicability conditions c(0)
for each operation o : (epm Hopm;) = c(0) ?

Journée Procédés logiciels et IDM du 23/06/2010 — IRIT-MACAO (R. Lbath)



+-4"3. Process Deviations [@ﬂ?

[ l

Process Deviations Management

Logical formalization of the process structure
model

Process . Logical Process
Structure Model Transformation Structure Model

B B kind(codage, Activity);
Spéciﬁr:ftio/z Modél;dem\nceztlon //,Code |nput(COdage, mOdé|eC0ncepthn),
&7 7 R
LS T output(codage, code);
o— Con%—’ce ™ —%?D"‘@Co > precondition (codage, "Validated(modeleConception)”);

é.u e 5;@; finished(Conception) ® precedence(Codage);
,i%’ B :Q responsibleRole (codage,développeur);
g ,Q° e
vl | performers(codage, concepteur);

Concepteur Déve’ioppeur
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Process Deviations Management
Logical formalization of the process behavior

model
Process . Logical Process
Behavior Model Behavior Model

"w (initial(w) UWorkDefinition(w) ®
enactable(w))

"w ((precondition(w) Uprecedence(w) U

[ J—»[:] enactable(w)) ® activatable(w))

"w"r ((activatable(w) Urole(r) U
H responsibleRole(w,r)) ®
appliable(launch,w,r))

"w"r ((appliable(launch, w, r) U
applied(launch,w, r)) ® enacting(w))
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Process Deviations Management

Spécification Modele de conception

i L Validated(Specification)
/ & ' Enactable(Conception)
il & Enactable(Codage)
e applied(launch,Conception, Concepteur)
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Process Deviations Management

Analyzing a process deviation
Origin?
operation

process element
violated constraints

Context?

process state
Involved role (participant)
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Process Deviations Management

Dealing with process deviations
Rule-based decision process

Guidelines specified by “process designers

ldentify process parts that cannot be subject of
deviations

Authorize deviations for particular situations

Specify context-dependant management of
deviations

Scope : generic process or specific project
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Process Deviations Management

Example of rule (process scope)

Description : “If the activity Codage is launched before the
activity Conception is finished, the deviation is major and must
be rejected (tolerance index 0)

Scope : generic process
Action : applied(launch, Codage, r)
Deviation : @precedence(Codage)

Context : @running("Conception") U @uspended("Conception")
U &inished("Conception")

Qualification : major

Tolerance Index : O
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Process Deviations Management
Example of rule (project scope)

Description : “In the projet « XML Parser », if the activity
« Codage » is launched before the activity Conception is
finished, and the artifact « Modele de conception » is in the state
« draftBeta » with 90% degree of achievement, the deviation is
minor and may be accepted (tolerance index 0.9)

Scope : project
Action : appliedOperation(launch, Codage, r)
Deviation : @precedence(Codage)

Context : running(Conception) U draftBeta("Modéle de
conception") U achievement("Modeéle de conception”, 90%)

Qualification : minor
Tolerance Index : 0.9
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Process Deviations Management

Decision-making process for a deviation
Find and select the applicable rule (if any)
Accept or reject the deviation

If accepted

Qualification is “major” => the enacted process
model has to be modified

Qualification is “minor” => the deviation is tolerated
without model modification
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4. Model-Driven

Development

MDE Process Modeling

Collaborative MD Development
of Complex Systems
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~ MDE Process Modeling and
Enactment

PhD Samba DIAW, 2011(?)
Supervised by R. Lbath and B. Coulette

Objectives

A tool-supported Process Modeling Language

Compatible with standard modeling languages (UML,
SPEM)

Concepts for process structure : model
transformations, activities, roles, tools, ...

Concepts of process enactment
SPEMAMDE : MDE process metamodel
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'~ SPEM4MDE : MDE process
metamodel

Process Structure
New WorkProducts : models, metamodels
New WorkDefinitions : model transformations
New relationships between these concepts

Process Behavior

State machines with automatic and manual
transitions

Generic process elements behavior
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4. Model-Driven Develop

SPEM4MDE

]

MOF

b}

L overview
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==conforms== i PN = ccufn:‘msif‘""*--.,__
& s “=oonforms=s ! e ML 2 2
e | Infrastructure Superstructure
SPEM20 | ./ ; == |
—I | Core Statelzchomes |
Procass Stuchurs i
i kel Construct ]
F : | . BehaviorStatelfachines
h ! =
. i r p
TR | cmerge=> .
\‘-\ .. ."; CEBTERI= ';"
N\ SPEM4MDE | .
. v J =merge
X / y
\”xx Vi /
N, TransfortmationDefiniticnContent ;‘; r:’J
kY — 4 '
) e INETEE.- I.-'
i
MDE Process Structure | ] ]
MDE “Process Behavior
—oImeTga
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4. Model-Driven Develop

Package TransformationDefinitionContent

genumerations
ParameterDirectionKind

] source
£ target
‘& source-target

DirectedRelationShip (from UML 2::Core::Consiruci)
-"-

il

n
et m

:

«enumerations
TransformationKind

LinkedParameter

=, direction: ParameterDirectionKind [1]

:£] EndogenousTransformation
& ExogenousTransformation

A

TransformationDefinitionParameter

+‘IinkedF'arameters

eenumerations
MetalevelKind

S M
= M2
£l M3

1.1

|

Constraint (from UML2::Core::Construct) Ll * precondition

[*] + postcondition

[] +invariant

+ nestedTransformationElements

wenumerations
SpecificationType

£ program-based
£l template-based
El rule-based

£ profile-based

+metaModel 1]
Model G —— [V 0. 01le &011¢0.1¢I + parentTransformationDefinition
= version: String [1] TransformationDefinitionContentElement __1 TransformationDefinition e
= isDeliverable: Boalean [1] = = N o 1
& formalism: String [1] = tu;d Ttr_ansfloramatlmn Kl[r:cii (1]
- g = bidirectional: Boolean [/
= fevel: Metaleveliind [1] &, specification: SpecificationType [1]  |[']

localization: String [1]

tunable: Boolean [1] = false

traceable: Boolean [1] = false
incremental: Boolean [1] = false

Classifier (from UML 2::Core::Construct) S

name: String [1] + extendedTransformation/|\ [0..1]
= E

quamifiedName: String [1]

{ordered)
[

;-subTransfnrmationDeﬂnitinns
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Package MDEProcessStructure :
Model relationships
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MDE Process Behavior
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MDE Process Behavior (example)

Behavior of a MDE Tool

il

et m

iinstantiate MDE process

Required

open[Role.isResponsible=True]

Opened

launch[T .state=Startable and Role.isResponsibleeJTru

Inconsistent

[T.inv=False]

cancel[ Role.isResponsible=True

reconcile[ Role.isResponsible=True

ﬁ — suspend[ Role.isResponsible=Tru
Aborted Running L { Suspended
cancel[ Role.isResponsible=True] K

resume[ Role.isResponsible=True]

fnish[Role.isResponsible=True]

stop[Role.isResponsible=Trug] relaunch[Role.isRespde=T rue]

Stopped

close[Role.isResponsible=True]

close[Role.isResponsible=True

Terminated

close[Role.isResponsible=True]
Closed
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MDE Process Behavior (example)
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Automatic Transformation Behavior

[

anti

Not-Running

Running

Finished

M DET ool.state=Runnin
Startable ) [ d

[MDETool.state=Running|

Startable()=trug] [Startable()=False]

DET

Supended
[ } [

pol.state=Suspended]

" ecuting |

[MDETool.state=T erminated]

Executing

[MDETool.state=Aborte

[Inv=false]

[MDETool.state=Running]

Inconsitent

2

[MDETool.state=

\
[else]

val

ate MDE Progess w
| — Executable

relaunch (MDETool)

Invalidated

Terminated

[Validate()=true]
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MDE Process Modeling and
Enactment

Collaborative MDE development of
complex systems (project GALAXY)

Model fragmentation, Collaborative Units,
Collaborative process

Project partners : AIRBUS, SOFTEAM,
AKKA, LIP6, ATLANMOD, IRIT

IRIT : B. Coulette, S. Ebersold, H. N. Tran, E.
Kedji (PhD student)
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Conclusion
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IRIT-MACAO Works on Software Processes
and MDE

Software Process Modeling and Enactment
PBOOL / RHODES

Metaprocess : PBOOL+ (Process Components
Reuse), Process Patterns

Process Deviations Management
Logical-based detection and rule-based decision

Model-Driven Development
SPEM4MDE (MDE Process metamodel)
Collaborative MD Development of Complex Systems
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MACAO-IRIT : process support for ensuring
conformity and quality of models

Software Process Modeling and Enactment :
PBOOL / RHODES, Process Patterns

Process Deviations Management

Model-Driven Development
MDE Process Modeling

Collaborative MD Development of Complex
Systems
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