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Goals: To introduce issues and methods for the specification and design of
embedded computing systems, to present techniques for codesign.

Course Description

Hardware/software specification and system modeling. Architecture selection.

Embedded systems hardware and software components. Hardware/software

partitioning. Co-synthesis and code-generation techniques. Interface analysis and

synthesis. Co-simulation and co-verification. Rapid prototyping. Reconfigurable

System-on-Chip.

Prerequisites for the course is basic knowledge in: computer architecture, digital
design, software design, and embedded systems.
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Marking Scheme
e Assignments (15 %)

(@)

One or two assignments, dealing with co-design methodologies and/or tools
will be given out to familiarize the student with system modeling

o First project task (15 %)

(@)

(@)

This task involves a literature review of an agreed upon topic, preferably in
line with the student’s research

A paper presentation is given to the class discussing one of the literatures
surveyed in the first project task. This will be scheduled for sometime in the
middle of the semester.

e Second project task (35 %)

O

(@)

This task complements the first one, through the design, simulation and/or
implementation of the chosen topic. The student is free to utilize any
available tools and languages to carry out the research.

A presentation outlining the project’s details and results is given to the class.
Each student is required to choose at least one of the presentations (paper
or project)

e Final examination (35%)

Course Outline

1.
2.

Introduction: concurrent engineering

System specification: models (State Machines, Codesign FSM, StateCharts,
Petri-Nets, Communicating Sequential Processes, Synchronous Dataflow)
and languages.

Hardware/Software components and architectures of embedded systems

Optimization techniques: Pareto Points, Genetic Algorithms, Hill Climbing,
Simulated Annealing, Tabu search

System-level synthesis: architecture selection. HW/SW partitioning (cost
functions, performance metrics, constraints), behavioral synthesis and co-
simulation.

Interface analysis and synthesis.
Hardware and software synthesis.

Co-Verification and rapid prototyping of hardware/software systems. HW/SW
codesign environments.

System-on-Chip and Reconfigurable Computing
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