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1 Presentation of the problem

The goal of this master thesis is to improve the existing framework for au-
tomated competitive analysis [1] of firm deadline task scheduling algorithms
provided in [3] by adding support for non-preemptible [2] sections in tasks as
well as two models for precedence constraints [2] between tasks (event-based
and time-based). Also, the performance of the framework will be improved
by porting the resource intensive parts of it to the GPU and implementing
additional optimizations.

2 Expected Results

• Additional features: The ability to specify non-preemptible sections
in tasks, the ability to specify an event-based precedence constraint
between tasks, and the ability to specify a time based precedence
constraint between tasks. In the case of event-based precedence con-
straints, a dependent job is always released immediately after the de-
pendency job is completed. In the case of time-based precedence con-
straints, the first dependent job that is released after a dependency
job is completed will have modified utility and computation time.

• Optimizations: Implementation and testing of early termination for
the minimum mean cycle algorithm, early discarding of edges that
are guaranteed to be non-competetive, and early discarding of jobs
that are guaranteed to be non-completable, as well as various smaller
optimizations.

• Parallelization: Porting the resource intensive parts of the framework
to the GPU.

3 Problem-solving approach

First, the existing framework will be ported to the GPU (implemented in C
with CUDA [4]), which includes restructuring some parts of the algorithm
to be more GPU-friendly, which is most relevant for the graph generation.
Some optimizations can also be implemented immediately in this first step.
Next, the new task specifications will be defined and the new features will
be implemented. At last, the final optimizations will be added and the new
limits of the framework in terms of problem size will be explored.
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4 State-of-the-art

The framework provided in [3] can analyze scheduling algorithms for firm-
deadline tasks, but does not support non-preemptible sections or precedence
constraints. Also, larger problem sizes require a very long runtime. There-
fore the framework should be expanded and optimized.

5 Relation to Computer Engineering

Competetive analysis of scheduling algorithms is a useful tool for choosing
the right algorithm for a given environment, which contributes to achieving
a more efficient system overall. Some low-level tasks like reads from a hard-
disk are non-preemtible, and some tasks on embedded systems could have
precedence relations, like an actuator task depending on the data from a
sensor task.
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