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Goals (Cont.)

� To propose a method, a language, and a tool, that can be
applied to the design of a broad variety of systems

• Real-time and embedded systems
• Transportation systems, smart objects, . . .

� To practice modeling using a UML/SysML framework

� To answer your questions

� To interact together e.g. be able to evaluate the model of
someone else

• And be able to evaluate your own work!
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Origin of this Course

� This course was designed with Prof. Pierre de Saqui-Sannes,
ISAE Sup’Aero

� It has been used worldwide for years in different formats for:
• Master students
• Tutorials in international conferences
• Trainings in companies
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Recommended Books

(Also available on the course’s website)

� F. Kordon et al, ”Embedded systems : Analysis and modeling
with SysML, UML and AADL”

� D. Alan et al, ”Systems analysis and design with UML version
2.0: an object-oriented approach”

� L. Doldi, ”UML 2 illustrated - Developing real-time and
communications systems”

� See the ”link” section of UMLEmb website for videos of
examples on how to model with similar aproaches
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Modeling is not Really a New Technique. . .

. . . and it is not limited to Software!
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Modeling is not Really a New Technique. . .

Painting by Duplessis.

Source: Wikipedia

”If you fail to plan,
you are planning to fail!”
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Abstraction Level

(source: Geek and Poke, 2013)
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16/29 Une école de l’IMT UMLEmb - Introduction



Introduction to modeling OMG, UML and SysML UML/SysML for Embedded Systems

Origin of UML
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Genesis of UML
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OMG: Object Management Group

� Non-profit organization

� Goal: definition of standards related to object-oriented
services

• MOF, UML, XMI, CWM, CORBA (includes IDL, IIOP)

� 11 creating members
• Hewlett-Packard, IBM, Sun Microsystems, Apple Computer,
American Airlines, Data General,. . .

� Nowadays: ∼300 members
• https://www.omg.org/cgi-bin/apps/membersearch.pl
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SysML

� An international standard at OMG
• UML profile

� A graphical modelling language that supports the
specification, analysis, design, verification, and validation of
systems that include hardware, software, data, staff,
procedures, and facilities

� A notation, not a method

� Proprietary tools
• Enterprise Architect, Rhapsody, Modelio, . . .

� Free software tools
• Polarsys, Papyrus, TTool, . . .

� User communities
• http://sysmlfrance.blogspot.com/
• http://sysmlbrasil.blogspot.fr/p/sysml-brasil.html
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SysML Diagrams vs. UML Diagrams
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From SysML to AVATAR

� AVATAR reuses most SysML diagrams
• Requirement capture: requirement diagrams
• Analysis: use case, sequence and activity diagrams
• Design: block and state machines diagrams

� AVATAR does not entirely comply with the OMG-based
SysML

• In AVATAR, block diagrams merge block and internal block
diagrams

• AVATAR does not support continuous flows

� AVATAR gives a formal semantics to several diagrams,
including:

• Block instance and state machine diagrams

- Starting point for simulation, verification and code generation
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