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Abstract

Automotive powertrain applications require demanding real time
scheduling services that present significant challenges for current
mainstream real time operating systems (RTOS). The greatest chal-
lenge to an RTOS is providing required services within a reasonable
resource budget (CPU, RAM and ROM) which is affordable in the
resource constrained automotive applications domain. In order to
evaluate the RTOS, it is necessary to determine the real time pro-
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cessing requirements of the application and then to determine how
the RTOS will satisfy these requirements. A resource modeling
approach permits scalable evaluations. Fundamental RTOS mea-
surements taken from the application perspective can be combined
in a model to provide total RTOS overhead which can be used for
evaluation purposes. Ford Research Laboratories has conducted a
RTOS evaluation including 10 RTOSs for the Motorola 683xx and
7 RTOSs for the Motorola MPC5xx. Resource models have been
developed. This presentation describes the evaluation approach and
results.

Presentation Overview

This paper presents a general description of automotive powertrain
real-time requirements and the corresponding RTOS requirements.
Some of the current microprocessors in use are described empha-
sizing the resource constraints. The primary evaluation issues of
CPU processing overhead and RAM are described along with the
testing methodologies employed. CPU resource overhead models
are defined. The evaluation results are presented. This paper
focuses on standard commercial RTOSs that support preemptive
multitasking and blocking. Concluding remarks on the applicability
of commercial operating systems to automotive powertrain applica-
tions are presented.
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