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The choice of a scheduler has major impact on
the schedulability of a task set. For the standard
task model (without self-suspension) Earliest-Deadline-
First (EDF) provides the best schedulability guaran-
tee. However, several mechanisms, like multiprocessor
locking protocols, shared resources, etc., induce self-
suspending behavior. For such tasks, the existing opti-
mality proof for EDF does not hold anymore. In such a
case, empirical searches can be conducted to identify a
scheduler that makes a task set schedulable. However,
due to the extensive amount of priority-based sched-
ulers, finding a proper scheduler can be challenging.
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Figure 1: Relative priority point Πi and corresponding global
priority point πi,j .

Here, EDF-Like scheduling comes into play. With EDF-
Like scheduling, each task τi is equipped with a relative
priority point Πi. Similar to EDF scheduling, the rel-
ative priority point is translated into a global priority
point πi,j (as shown in Figure 1), and the job with the
earliest global priority is scheduled first (as shown in
Figure 2). By configuring the priority points, many dif-
ferent scheduling algorithms can be modeled, includ-
ing Fixed-Priority (FP) scheduling, First-In-First-Out
(FIFO), and EDF.
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Figure 2: Example schedule under EDF-Like scheduling.

Since a schedulability test is already provided in our
previous result, we can formulate the scheduler-choice
as an optimization problem.

Find: Πi

Such that: Task set is feasible under EDF-Like
scheduling using the schedulability test.

There are a variety of different approaches that can be
pursed to solve this optimization problem, for example:

• Genetic programming

• Iterative tuning approaches

• ...

We already have some initial result for the genetic pro-
gramming and iterative tuning that can be iterated
upon. Moreover, the work by Wang et al. [2] might
be applicable. However, novel approaches are welcome
as well.

In this thesis,1 the student gets familiar with self-
suspending tasks and with the schedulability analysis
presented in [3]. The student chooses suitable opti-
mization methods and conducts the optimization. A
comparison with typical algorithms like EDF, FP or
FIFO should be conducted.

Required Skills:

• Knowledge about real-time systems.

• Interest in self-suspending tasks.

Acquired Skills after the thesis:

• Knowledge about dedicated optimization strate-
gies.

• Knowledge about self-suspending tasks and EDF-
Like scheduling.
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1Other suggestions and related topics are also welcome. Please do not
hesitate to make an appointment.
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