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Figure 1. Framework of the task concurrency
management methodology

This paper summarizes a new methodology for the de-
sign of concurrent dynamic real-time embedded systems.
The framework of our methodology is depicted in Fig. 1.
An embedded system can be specified at a grey-box ab-
straction level in a combined MTG-CDFG model [6]. The
grey-box model is different from both the detailed white-box
model [1] where all the operations are considered during the
mapping and where too much information is present to al-
low a system wide exploration, and the black-box model
[2, 3] where insufficient information is available to accu-
rately steer even the most crucial cost trade-offs. In con-
trast, the grey-box specification is functional in representing

the concepts of concurrency, timing constraints and interac-
tion at either an abstract or a more detailed level, depend-
ing on what is required to perform a thorough exploration
of the decisions afterwards. We believe that task concur-
rency management can be implemented in four major steps
[4]. Firstly, the grey-box model is built, including the neces-
sary concurrency extraction. Then transformations are ap-
plied on the specified MTG-CDFG to increase the oppor-
tunities for concurrency exploration and cost minimization
[5]. Then static scheduling will be applied on the design-
time analyzable parts of the grey-box model, including pro-
cessor assignment in the multiple processor context. Fi-
nally, a dynamic scheduler will schedule the dynamic and
coarse-grain constructs at run time on the given platform
while making trade-offs based on Pareto curves.

The main driver for our work is the MPEG-4 IM1 player.
Experiment results confirm the validity of our assumptions
and the usefulness of our approach [4, 5].
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