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The main idea of SafeAdapt is to develop novel architecture concepts based on adaptation
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cost-efficiency. This will reduce the complexity of the system and the interactions by

generic, system-wide fault and adaptation handling. It also enables extended reliability ada ptatlon Inrea l-tl me, networked SyStems: EfflClent SOIVI ng Of SyStem
despite failures, improvements of active safety, and optimized resources. This is especially constraints for automotive embEdded SystemS[C]//Se|f-Ada ptiVe d nd
important for increasing reliability and efficiency regarding energy consumption, costs and .. . .
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SateAdapt follows a holistic approach for building adaptable systems in safety-critica 59\ N s sy —_, s
environments that comprises methods, tools, and building blocks for safe adaptation. This ﬁﬁt {j% El/‘:] IEJ\Z_:,{T Hﬂ‘éﬂaﬁ El/‘:] Iﬁ‘l [TEE, ’ ‘TI‘EE % N Z‘Fg/f’tﬁkj‘j N Pjﬁé lﬁ‘l /TEE ’
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adaptation mechanisms for re-allocating and updating functionalities in the networked, Zj:é o
automotive control systems. This will be the basis for an interoperable and standardized

solution for adaptation and fault handling in AUTOSAR. The SafeAdapt approach also
considers functional safety with respect to the IS0 26262 standard.
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SateAdapt provides an integrated approach for engineering such adaptive, complex an T3 S H Do =S 1
safe systems, ranging from tool chain support, reference architectures, modelling of E ?I:E ﬁq:‘{j% E/\J IEIJ /—\Efi‘l: [:B ?Fj(j( h) ,f)l_?ﬂ/_\t$§j/_’\,fq:j:%35
system design and networking, up to early validation and verification. For realistic

validation of the adaptation and redundancy concepts, an actual vehicle prototype with
different and partly redundant applications is developed. [-]
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* A. Controlled Adaptation for Safety-Critical Applications
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Fig. 2. The three comerstones of the SafeAdapt approach
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ensuring timing and functional safety
requirements for every application even in
reconfiguration scenarios
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Fig. 2. The three comerstones of the SafeAdapt approach

» Safety issues and certification demands
e plans to follow 1SO26262

« hazard identification for FEV and classification of safety levels (XExi, &% .
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e C. Design Support for Adaptive Systems

Fig. 2. The three comerstones of the SafeAdapt approach

* a modelling and evaluation environment is developed

e existing tool chains and development methods are evolved to
enable the effective design and early verification and validation of
highly critical systems

A major disadvantage of the latter is that it demands a fully implemented system before allowing
component and integration tests. Consequently, design faults are only detected

at a late stage and can accordingly only be corrected at high

costs and with project delays
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Fig. 4. SafeAdapt design flow based on an extended V-model approach
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e DySCAS (Dynamically Self Configuring Automotive Systems)
* European Commission, 08~

* dynamic reconfiguration/middleware supporting dynamic
reconfiguration/context awareness

* ACTORS (Adaptivity and Control of Resources in Embedded Systems)
e 2014
* design of complex embedded systems

e aims to provide adaptive resource management during run-time based on
feedback control
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