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Context

Embedded systems

• Made up of hardware and software.

• Perform specific tasks.

• formally verifying the well functioning of embedded systems.
• modeling and designing complex embedded systems.
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Problematic

• An embedded system can contain many complex components.
• Several frameworks might be used to model and simulate those components.

• Question: How to maintain the communication between those heterogeneous
components (Different semantics between frameworks)?
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• An embedded system can contain many complex components.
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Problematic

• An embedded system can contain many complex components.
• Several frameworks might be used to model and simulate those components.

• Other possible solution: Co-simulation for specific frameworks as represented
in previous works.
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Problematic

• An embedded system can contain many complex components.
• Several frameworks might be used to model and simulate those components.

• Our solution: a generic simulation glue that allows to join heterogeneous
components together using a distributed event streaming platform.
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Kafka Brocker

• Kafka is a distributed event streaming platform that aims to send and receive
messages between entities.

• It can be used to guarantee the communication between two models designed
and executed with different simulation techniques.

Kafka server5/14
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Model

• A model M contains 4 types of ports:
• Internal input ports Ii
• Internal output ports Ok

• External input ports I ′j
• External output ports O ′

l

}
are used to exchange data with other models via Kafka.

Model
M

Ii
i ∈ [1,m]

I ′j
j ∈ [1, n]

Ok

k ∈ [1, p]

O ′
l

l ∈ [1, q]
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TTool/DIPLODOCUS

TTool/DIPLODOCUS

TTool is a tool for partitioning
embedded systems and simulating
models.

• Application model: components,
tasks, ports, . . .

• Architecture model: CPU,
buses, memories, . . .

• Mapping model: assigns tasks
and channels onto the
architecture.
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SystemC

SystemC

SystemC is a C++ library that extends the language to design systems on a chip
(SoC) and perform verification.

• SystemC introduces several data types which support hardware modeling.

• SystemC model is composed of modules which communicate via ports.

SystemC

SystemC model
12/14
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ZigBee transmitter co-simulation results
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Conclusion and Future Work

Conclusion
• We presented a technique that allows to integrate heterogeneous

components.

• We ensured the communication between components modeled by TTool and
SystemC which have different semantics using a distributed event streaming
platform.

Future Work
• We envisage to use Socket instead of Kafka to get better latency.

• Build a global simulation trace for a model with heterogeneous components.
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Thank you for your attention!

Questions?
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