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What you want to do with ADL?

B Architectures are not general purpose but designed for
solving specific problems
B What you want to specify with an (AD)Langauge
— Component structure
— Interfaces
— Communication protocols
— Mapping between software and hardware architectures
— Configuration
— Architecture analysis
— Application construction guidelines

— or just document it
=» Different languages support different things!

B ADLs have usually a particular focus, as in automotive
related ADLs... (see examples coming)
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EAST-ADL: Functional Architecture

E‘E FunctionalAnalysisArchitecture: WiperController (White-box View) , December 13, 2005, 15:21
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ariantHandlingEntities: Wiper System and CC, January 3, 2006, 10
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AUTOSAR: SW architecture

= Software Component Diagram: Wiping system, February 21, 2007, 11:23
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Metamodels define (AD) Languages

B Metamodeling (M2)
Specify domain
concepts
Result: Metamodel

® Modeling (M1)

— Instantiates the
metamodel to specify
systems and software

Result: Models (+
generated code etc)
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Metamodel of SW component
(from AUTOSAR)

Delegation
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Mame: String SenderRecF{WEﬁr LD pr? ot.ype{ ¥ Opérations: Collection Operation name: String
Drata type:Fixed List IB“;:;Z;TE";I'::;E gumponex :amnla.StSt.rlng is Service:Boolzan Arguments: Collection
Dietault value: String is Senrice;BooIean B =g
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Provided

B A language must also have:
— Notation, concrete syntax
— Views (separation of concerns)
— Rules and constraints (consistency, completeness, naming)
— Semantics (operational semantics via generator)
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Integrating models/views

B Single language is usually not enough

— Development processes must be integrated
< Traceability and impact analysis
< Generating code, metrics, test cases, documentation, etc.

B 2 main integration approaches:

1. Transformation (separate metamodels)
e Example: EAST-ADL2 models and AUTOSAR models
< Challenges in integrating changes made in different models

« Allows sharing models for different organizations/teams/
suppliers (information hiding)

2. Common metamodel (e.g. EAST-ADL and AUTOSAR)
e Example: integrating functional & network architecture
e Supports collaboration, concurrent engineering
- Partial models can be still extracted to different teams

© 2010 MetaCase
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1. Transformation example:
EAST-ADL2 to AUTOSAR

EAST-ADL2 model

S FunctionalModeling: TestModell Designaschitecture, 23, joukiu 2008, 1430
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Transformations are defined based on
the metamodels behind the languages

EAST-ADL2 metamodel Autosar metamodel
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Mappings operate at metamodels

-
B2 FunctionalModeling: TestModell-DesignArchitecture, 23. joulukuu 2008, 14:50 lE‘EI—J
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B Functional design architecture made using EAST-ADL2
IS transformed into AUTOSAR

B Transformation is done by running the generator
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Developer can influence how the

mappings rules are applied

%0 FunctionalModeling: TestModell-DesignArchitecture, 23. joulukuu 2008, 14:50
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Function is defined to be a component

© 2010 MetaCase

16



AUTOSAR generation options

%2 FunctionalModeling: TestModell-DesignArchitecture, 23. joulukuu 2008, 14:50 = | B |
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EAST-ADL2 model checks

B9 FunctionalModeling: TestModell-DesignArchitecture, 23. joulukuu 2008, 14:50
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Real time model annotation

%0 FunctionalModeling: TestModell-DesignArchitecture, 23, joulukuu 2008, 14:50 =HACHL X
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B Models can be annotated with error information
— Graph property: Show Autosar warnings in EAST-ADL2
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2. Int rated L del le:
. Integrated metamodel example:
- -
ADL for Functional Architecture...
E‘E Functional Architecture: ForklLift, 2. maaliskuu 2010, 15:51
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2. Integrated metamodel example:
... for HW/Network Architecture
&E Hardware Architecture: 2N, 2. maaliskuu 2010, 16:34
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Back to functional architecture!

E‘E Functional Architecture: Forklift, 2. maaliskuu 2010, 15:51
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The other HW architecture...
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DSLs In other domains...

B Infotainment systems (1)
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DSLs In other domains...

B Infotainment system (2)
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DSLs In other domains...

B Telecom services (1)

E‘E Service specification: Queue-connect, 29. maaliskuu 2007, 10:23
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DSLs 1n other

domains...

B Telecom services (2)

EE5CC Graph: Test5, 20 April 2007, 14:06
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DSLs In other domains...

B Telecom services (3)
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DSLs 1n other

B Mobile phone apps (1

Conference registration, November 18, 2005, 13:07
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DSLs In other domains...

B Mobile phone apps (2)

EE Mobile Application: Purchase Order, January 9, 2006, 17:01
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DSLs 1n other

B Mobile phone apps (3)

domains...

B Michile Appiication Specification: Shopping list, May 15, 2008, 1514
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What industry says

Panasonic

NOKIA

CONNECTING PESPLE

Nokia Siemens
Networks

g

EADS

DENSO
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"5-fold productivity increase when compared to
standard development methods"

"A module that was expected to take 2 weeks now
took 1 day from the start of the design to the
finished product”

"Having the architectural rules embedded in the
modeling language and code generators better
guarantees that the rules are followed in practice
improving the quality of the applications"

"The quality of the generated code is clearly better,
simply because the modeling language rules out
errors, eliminating them already in the design
stage”

"It's now easy to make modifications when the
AUTOSAR version is changed —implementation and
testing requirements are both reduced"



Summary

B Different ADLs are needed for different purposes
Tools for architecture description should be flexible

B Metamodel-based tools makes language definition cost
effective
B Languages (and models) can be integrated
— Via transformation
— Via integrated metamodel
B MetaEdit+ is tried and proven technology
— Supports different ADLs
— Applied in different industries
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Thank you!

Questions, please

info@metacase.com
WWw.metacase.com

USA: Europe:
MetaCase MetaCase
5605 North MacArthur Blvd. Ylistonmaentie 31
11th Floor, Irving, Texas 75038 FI-40500 Jyvaskyla, Finland
Phone (972) 819-2039 Phone +358 14 641 000
Fax (480) 247-5501 Fax +358 420 648 606
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Plan for afternoon

1. Create architecture descriptions (modeling)
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Metamodeling concepts

B Concepts

E‘Eﬁpplicatinn: Conference registration, 31. March 2008, 13:07
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MetaEdit+ delivers the full toolset

B Editors (diagram, matrix, table), browsers, generators, multi-
user, multi-project, multi-platform environment, ...
B Modeling language maintenance and distribution safe and easy

— New versions update existing models automatically, non-destructively
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What analysts say on Domain-

Specific Modeling languages

Butler Group”

a Datamonitor Company

h rra i"!v!ml;ﬁ!ﬁ
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"The use of domain-specific languages and
custom meta models is the greatest aid to
productivity and making model-driven
development a viable practice"

"MetaCase's approach makes language
and generator building easy"

"Butler is impressed with the ability of
MetaEdit+ to create new languages, and
test them immediately during development"

"Designers focusing on higher-level
abstractions that are specific to the domain
are more productive than with a general-

purpose modeling language”
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MetaEdit+ for language definition
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Agenda

B Architectures are always domain-specific
— No single language is enough!
B Metamodels define every (AD)Language
B Tools must to be flexible supporting your needs, e.g.
— EAST-ADL
— AUTOSAR
— AADL
— + modified, mixed and own
B Architecture models can be integrated
— Transformation
— Integrated metamodels
B Summary
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