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Agenda

AUTOSAR quick look
AUTOSAR development methodology

AUTOSAR Timing Extension

Case study, enabling schedulability analysis on AUTOSAR models
(from "Enabling Schedulability Analysis for AUTOSAR Sytems” to
appear ISORC11)




the AUTomotive Open System ARchitecture

Approach to engineering automotive systems that decouples the
software architecture from the computing platform

Rich set of standards in their fourth revision

The AUTOSAR initiative is in its seventh year

Goals of AUTOSAR aligns to MDA
= AUTOSAR metamodel
= Development Methodology

= Timing Extension to support verification of timing constraints
(newly added in last revision)




AUTOSAR: quick look
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AUTOSAR methodology
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Case Study - cruise control system
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Case Study cruise control system

Table 1. Timing information of the cruase control functions

Functions WCET | Period | Deadine | Albocatedto | Task e To model OS Tasks and
il = e | piority Runnables/Task Mapping, the ECU
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for confidentiality reasons cannot be presented here

Swc Timing .

e Periods for runnables are part of SwcTiming, where an Event Tri gger i ngConst r ai nt
is specified in the stimulus event (Runnabl eEnti t yActi vat ed) of the corresponding
event chain for the runnable
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Schedulability Analysis - MAST configuration

Offset-based technique used, technique table:
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Personal perspective
MDD - is about the concept of correct by construction...
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Personal Perspective

In the ideal world (for industries), this should be the path for quantitative analysis
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Personal Perspective

e Methodologies for schedulability analysis should be defined at different level of abstractions (see
AUTOSAR Timing views)

e The entry design model should specify a precise semantics, it is not a free model, e.g. for MAST
" Only a su bset Of UML ACtIVIty Properties on the Activity diagram elements are:
elements Should be used ¢ P1 — The subset of activity diagram elements used is: {AcceptEventAction

ActivityPartition}. All other activity diagram elements are not used, and the

following properties hold for this subset.

* P2 - Events are modeled as UML AcceptEventdctions that have UML Triggers
referencing the Events. These events are modeled with UML SigrnalEvents.

* P3 - Actions invoked in response to an event (comnected to the accept event
action with a control flow) are modeled as UML CqilBehaviorActions calling
UML Behaviors representing the functions,

* P4 - The last action to be executed in rezponse to an event ig always followed by

exactly one UML Final Fiow Node.

» The structure of the Activity Diagram is also constrainted (e.g. no cycles)
e A methodology is useless without a tool

e The tool allows the construction of only well-formed design models, i.e. desigh model expressing
precise semantics

e Transformations towards the schedulability model should be transparent to the designer, this is
important when presenting results (e.g. an artificial task added to handle a shared task between
two transactions should be transparent to the designer)

e Domain-specific front-ends (e.g. AUTOSAR) should be also supported, MARTE can be a pivot
language in this sense
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Thanks! & Questions




