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m Model transformations

— reflective MDE

— An example linking MDE with Components, Contracts,
and Aspects.
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‘oblems addressed in SE
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m 1970’'s: Cope with project size

— Milestone: Parnas, Yourdon: modularity & structure

» More than 10 years to mature
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ressed in SE

— Milestone: Jackson, Meyer: modeling, object orientation

More than 10 years to mature

»50% of requirements changed
after they were frozen

»60% of these changed at tea wicet
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OO approach: frameworks
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— focus on non-functional properties

107
ES=

— Installation/execution concept

»Configuration and connection
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even after delivery, by the end user
« Guarantees ?

Functional , synchronization, performance, QoS

o1-M. Jezsue, 2008 EXPrESSEA USING the notion or ~contract
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How. dtheyJJerJ

m Good at solving 1960’s problems

— Plus some concurrency/distribution issues

— and/or when pIatform is close to FM underlying semantics (Esterel

and circuits, SDL & Telephony, etc.)

m But FM adoption by industry at large never took off

—not just because engineers are stupid or not educated well enough!

The standard of correctness and compl eteness necessary to get a computer
programto work at all is a couple of orders of magnitude higher than the
mathematical communities standard of valid proofs.

William P. Thurston, "On Proof and Progressin Mathematics" Bulletin of the
American Mathematical Society, v. 30, n. 2, Apr.1994
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Changes ﬁ/ﬂ/ﬁyﬁ’

Global Properties

ormalization
(e.g. Lotos)

I ’Iatforj7< nowledge

But don’t throw the baby away with the bath water!
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Once upon atime...

software development looked simple
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hy-moedeling: master complexity

] Modelmg |n the broadest sense, is the cost-effective use of
h n place of something else for some cogniti
um@%&&bw&usm%emethﬁqgmapls&mple%afer

or cheaper than reality instead of reality for some purpose.

= A model represents reality for the given purpose; the model

the world in a simplified manner, avoiding the complexity,

danger and irreversibility of reality.

"The Nature of Modeling." Jeff ROthenberg :

in_Artificial Intelligence, Simulation, and Modeling,
L.E. William, K_A. Loparo, N.R. Nelson, eds.

13
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‘he World and the Model

A Model is a simplified representation of an

Class diagiam ooyuc 2 diagiam

>

L UseCase diagram
Implementation diagram

=
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ML paved the way...

B From Object-Oriented Programming
- to
B Model-Based Software Engineering

(11
| 4

! UML/MOF &

romJ. Bézivin

ef nest pas ane /0@,

m But models are software...

— And conversely!

© J-M. Jézéquel, 2003 16




- Models: from: contemplative tc
productive
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Technology #1  Technology #2 Technology #3
(formal grammars (MOF + OCL

R B T
o
+Conceptual
+ Xllnk, Xpath, XSLT Graphs
+ RDF, OlL, DAML etc.

© J-M. Jézéquel, 2003 (From J. Bézivi n)

DA: the OMG new: visior

"OMG is in the ideal position to provide the model-

- based standards that are necessary toextend |
ntegration beyond the middleware approach... Now
is the time to put this plan into effect. Now is the time
or the Model Driven Architecture.

IDA Whitepaper Draft 3.
November 27, 2000

To be taken with
agrain of salt;-)




- Mappings to multiple and evelving
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ow-te go Frem PIM te PSIM?

m "Just" weave the platform aspect !

Definition of
ransformation T: A->B

1
[ [

Metamodel A Metamodel B

instanceOf instanceOf instanceOf
\'4

In some domains (e.g.; RT systems)
transformations can get more complex
than initial model!
=> Many organizations already have
accumulated huge piles of LOC of

13- sezsque, 2003 | tr@NSFOrmations

m Example: Air Traffic Management
— “business model” quite stable & not that complex

m Various modeling languages used beyond UML
— As many points of views as stakeholders

m Compose reusable transformations
m Evolve & maintain transformations for 15+ years!

© J.-M. Jézéquel, 2003




BEGIN {action)

pattern #1 {action #1}

SE Limit: ~100 LOC

pattern #n {action #n}

END - fartinn)
CiINDac o)

— W3C standard for transforming XML

— Operates on tree structures SE Limit: ~1000 LOC

= syntactical & inefficient

= QVT-like

— Now hot topic at OMG with RFP Q/V/T ~  SE Limit: ?

» Query/View/Transformation Standard?

es o | WhichWhen?

© J-M. Jézéquel, 2003

m How to express transformations

independently from a specific CASE tool?

— Unacceptable risk to tie transformation assets to a specific

CASE tool + multiple tools among BUs anyway

m The CASE tool is the platform for executing

the transformations

m Apply MDA to transformations!

— Platform Independent Transformation (PIT)

» Expressed as a model
— Platform Specific Transformation (PST)
ansformations to go from PIT to |

© J.-M. Jézéquel, 2003




= Variability builds on subclassing and dynamic binding +DP

m Model management diagrams

— Packages, components => reusanle assets

m Activity diagrams

— Dependencies between subtasks

m Deployment diagrams

© J-M. Jézéquel, 2003

ransformations are Asset

— Made available through libraries of components, frameworks...

m Must be Tested

—test-cases

» input:a UME Model
»_output: a UML Model, + contract checking
m Must be Evolved

— ltems of Configuration Management

o 1 seeins Hh@nsformations of transformations




- Two Dimensions in Development

transformations

start of

Reuse of standard <
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models & progaram
model program

(From B. Rumpe)
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Principle

Everything relevant to the development
process is a model

© J-M. Jézéquel, 2003

4. Software development has two
dimensions: M1-model development and
M2-transformation development

© J.-M. Jézéquel, 2003




Challenge

m Language definition problems (Q/V/T)
— Expressive, easy to use language(s) for transformations

m | everage Results from Formal Methods
— Let's detail this one...

© J-M. Jézéquel, 2003

Formalization
Proc Algebra

Formalization
IO/ILTS

© J.-M. Jézéquel, 2003




=xample for the GPS

m Getting location data from a receiver should

be done quickly enough

dll [dKe a 101{J Utie ifl Ca 0

ke a ) ) dio reception problem
— Big power consumption while the receiver is active
m TimeOut contracts for the GP —
ust one QoS dimension -
» Name = responseTime =-
» Type =int
» Direction = down

bl The semanticsis in the eye of the beholder

© J-M. Jézéquel, 2003

«component»
receiverl : Receiver|
«component»
Receiver? : Receiver,|

receiver3 : Receiver|

»

«component»
Decoderl : Decode

«component»
decoder2 : Decoder

decoder3 : Decoder

-

«component»
Ic : LocationComputer
P
.

«component»
manager : Management

Contracts (as well as stereotypes, tag values, ]

DP applications) are annotations whose
semantics is not inthe model.

© J.-M. Jézéquel, 2003




Object Contracts vs.

Component contracts

m Component Based Systems are not layers of

— And even for objects, this can happen (callback)

© J-M. Jézéquel, 2003

— Monitoring the quality of the reception of satellite data

= Known at runtime only in this case

© J.-M. Jézéquel, 2003




Contract space

information:
— Logical deduction
» Top-down = dimensioning

— Contract checking

© J-M. Jézéquel, 2003

contract Management |
Crosscutting

— static/dynamic, sequential/concurrent/distributed...
— Level of Service actually provided

m Dealing with Contract Violations
— ignore, reject, wait, negotiate ...

© J.-M. Jézéquel, 2003
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n Model Transformatlons Needed
— To go from PIM to PSM

© J.-M. Jézéquel, 2003
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[ ]
Contracts

ese ideas have been
prototyped in the QCCS
Ouality Controlled
Component-based

]
Software development)
= Aspect PSM model
olf . = library
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conclusior
m Models can become organizations’ main

assets
— Tautology if everything is a model

semantic domains
» Not closed, because one size fits all not true in software

weaving
— But that's not the only interest of MDE
onnextion to semantic domains to leverage F
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