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Objective To introduce and expose the student to methodologies for systematic design of embedded systems.

The topics include, but are not limited to, system specification, architecture modeling, component partitioning,

estimation metrics, hardware software codesign, diagnostics.

Outline

1. Introduction to Embedded Systems. Design methodology and representation. Current CAD design.

System-level design.

2. Modeling Techniques. Finite State Machines models. Petri Nets, Event Nets. Data Flow and Control

Flow models. Flow Chart-based models. Queueing models.

3. System Architecture Taxonomy. Uniprocessor and Multiprocessor systems. Data path and Control path

microarchitecture. Application-Specific architectures. Pipeline architectures. RISC architectures. Super-

scalar machines. Parallel architectures. Networks.

4. Specification and Representation of Embedded Systems. Behavioral and Structural hierarchy. Data-

driven and Control-driven Concurrency. Communication and Synchronization. Timing. Hardware Design

languages. VHDL. State Charts.

5. Partitioning Problems of Embedded Systems. Structural Partitioning. Functional and Behavioral Parti-

tioning. Review of Partitioning Algorithms. Resource Allocation of system-level components. Synthesis.

6. Quality Estimation and Design Metrics. Estimation Techniques at the system level. Simulation of system

level design. Emulation techniques. System prototyping by programmable logic (FPGAs).

7. Hardware/Software Codesign. Partitioning of Hardware and Software modules. Hardware and Software

estimation models. Trade-offs.

8. System-Level Design and Testing. Design for Testability. System level diagnostics. Fault Tolerance

techniques.

9. Case Study example. Class Project.
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