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Description of the course

Introduction

When looking at future embedded systems and their design, especially (but not exclusively) in the multi-media domain, we observe several problems:

1) high performace (10 GOPS and beyond) has to be combined with low power (many systems are mobile);

2) time-to-market (to get your design done) constantly reduces;

3) most embedded processing systems have to be extremely low cost;

4) the applications show more dynamic behavior (resulting in greatly varying quality and performance requirements);

5) more and more the implementer requires flexible and programmable solutions;

6) huge latencie gap between processors and memories; and 

7) design productivity does not cope with the increasing design complexity.

In order to solve these problems we propose to use programmable multi-processor platforms, having an advanced memory hierarchy, this together with an advanced design flow for these platforms. The design flow starts with an executable specification of your application and ends with a very efficient mapping (in terms of performance and energy consumption) on a certain platform.  This course treats how to design these future embedded systems, solving the mentioned problems by using above solutions.
Purpose

In this lecture we will look at future platform developments and their required design trajectory.  Special emphasis is on efficient data management (exploiting the advanced memory hierarchy) for high performance and low power, and on the exploitation of parallelism at both the instruction and task level. The student will learn how to apply

a methodology for a step-wise (source code) transformation and mapping trajectory, going from an initial specification to an efficient and highly tuned implementation on a particular platform. The final implementation can be an order of magnitude more efficient in terms of cost, power, and performance.

Topics

· Design flow overview; 

· System Specification (e.g. in SystemC or Yapi); 

· Data Management (of large static and dynamic data structures; how to exploit the memory hierarchy); 

· Operation Parallelism Exploitation (e.g. instruction-level parallel code generation; most future processors need these code generation techniques); 

· Task Concurrency Management (how to divide your application into multiple tasks and map them to a multi-processor platform); 

· Future Processing Platforms for Multi-Media (e.g. NoS, Virtex II-Pro, RaW, PlayStation III, Smart memories).

