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Introduction and Motivation

Long-Term Maintenance, Dependability, Compositionality

Demands:

DI  Partial Software Updates

D2  Support for Hardware Modification

D3  Automatic Integration

D4  Hard Correctness Guarantees for Composition
D5  Efficient and Automatic Portability

Possibilities:
Pl Support for Partial Reconfiguration of Logic
P2  Use of Formal Methods for Development and Maintenance
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Central Concepts.
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Central Concepts.

* |nternal Timeline
e Tasks

* System Calls

* Events
 Resources

* Interrupts
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An overview.

* Tackling Demands D|-D5

* Three overarching Topics:
* OS-specific Hardware Support and Reconfiguration
* Compositional Software Design and Partial Updates
* Formal Methods for Verification and Portability

* Extended concepts facilitate/improve addressing demands!
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MCU/OS Co-Design.
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Compositional Software and Automatic Integration.

* Partial Updates
of the running software in a modular way
while preserving code dependencies
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Compositional Software and Automatic Integration.

* Partial Updates
of the running software in a modular way
while preserving code dependencies
 Compatibility Checks
of functional and non-functional requirements
before an update is applied
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Formal Methods for Verification and Portability.
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Conclusion

SmartOS consists of a microkernel with basic concepts

Extended features include

* a tightly coupled design of the OS and its underlying MCU,

* support for compositional software, and

* the use of formal methods to support software development and
maintenance.

* Raise awareness for the necessity of the shown concepts
* Providing an OS architecture that inherently supports them by design
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