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ORCYAE: Cyclic Scheduling for Embeded Architectures

Objectives 2.2 State of the art

e Generating an optimal resource constrained cyclic scheduling with minimal period is

The overall objective is to improve cyclic scheduling for modern VLIW processors compilers. Kknown to be A"P-hard.

1. Define the model to be used for cyclic instruction scheduling.

2. Two approaches: e The classic results of cyclic scheduling apply to problems that are too limited to be of

practical use in instruction scheduling. These results assume:
- approximation algorithms and efficiency bounds . . . .
PP 8 y - simple precedence constraints on the order of tasks in a schedule, instead of prece-

- exact methods dences with delays like those in pipelined processors

3. Computational experiments on industrial applications - machine models where each operation uses one of m identical processors for its
execution

1 Motivation 3 Decomposed Software Pipelining

Embedded architectures used for devices such as mobile, au- ) ! Retiming
tomotive and consumer electronics need: - gﬂ z @ .
- high performance !

- low silicon implementation costs
- low power consumption
- rapid development to ensure minimum time-to-market

List
algorithm

= Instruction level parallel processors such as VLIW processors.

J Instruction scheduling is a performance critical optimization which takes place when com-
piling applications.

s High-quality instruction schedules enable to reduce the operating frequency given real-
time processing requirements.

scheduling
2 Problem formulation
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e Precedence graph:
- n tasks {T;}1<i<, with unit processing time and unit resource request.
— Precedence relations: uniform dependences, denoted 7; tyhy T;, where the latency .
l;; and the height h;; are positive integers. 4 Performance guarantees for non-cyclic problems
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5 Perspectives

PP m m m m e Find a retiming that minimizes the makespan of the pattern (the period

of the cyclic schedule).

e Experiments on STMicroelectronics applications: ST200 VLIW processor

compilers.

e Branch and Bound based on Decomposed Software Pipelining.
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