
DSP Algorithm Design

RASSP E&F Module Number: 23

Module Objectives:

To educate the system designer on the concepts and methods used for the
development of algorithms for digital signal processing systems.

Specific Objectives:

Provide information on:
1) Introduction to the need for algorithm design methodologies
2) Requirements capture
3) Fixed point design - a RASSP approach
4) HW/SW partitioning overview
5) Simulation-based algorithm/functional design
6) Network level DSP design
7) Link level DSP design
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8) Signal processing simulators
9) PGM/PGSE linking to implementation - Case study
10) HW/SW Codesign Overview

Prerequisites:

Prerequisite Modules:
None

Prerequisite Knowledge:
None

Syllabus:

1) Introduction (20 Min.)
a) Complexity of DSP/Communications systems
b) Structure of an application specific system
c) Top down design methodologies
d) Requirements for algorithm design

2) Requirements capture (20 Min.)
a) Basic approach to requirements capture
b) Primary and secondary requirements
c) Testbenches and executable specifications (IRST example)
d) RDD-100 mission and capabilities
e) Capturing requirements and generating specifications using Statecharts

3) Fixed point design - a RASSP approach (20 Min.)
a) Motivation for fixed point
b) Representations for fixed point
c) Examples of fixed point
d) Architecture-true and bit-true simulations
e) Quickfix environment
f) HW/SW design issues

4) Simulation-based algorithm/functional design (10 Min.)
a) Trends in tools
b) Hierarchical approach to DSP design
c) Structure of an algorithm design environment
d) Functional tasks and input specifications
e) Graphical vs language inputs

5) Network level DSP design (20 Min.)
a) Petrinet and protocol verification
b) Examples and modeling methodologies
c) Event driven computation



6) Link level DSP design (10 Min.)
a) Time-driven computation
b) Modeling of links and transmission channels
c) Execution managers (links to scheduling module)

7) Signal processing simulators (30 Min.)
a) Block oriented simulators: Khoros, Blosim, SPW, Ptolemy

8) PGM/PGSE linking to implementation (50 Min)
a) PGM
b) Run-time environments
c) Examples and demos
d) Application development in PGM
e) Linking PGM to real-time schedulers
f) Examples and demos

9) HW/SW Codesign Overview (60 Min.)
a) Motivation
b) Recent HW/SW codesign methodologies
c) RASSP codesign methodology
d) VHDL virtual prototyping in RASSP
e) Implementation of codesign
f) RASSP codesign example
g) Conclusions

Audience:
System design engineer, first year graduate student.


