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An Expanded Real-Time Scheduler Model for
Supporting Aperiodic Task Servers
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ABSTRACT

This paper proposes an extended scheduler model that is an extension of the existing model proposed already in [4, 5], which consists of
upper layer task scheduler and lower layer scheduling framework. However, in order to support aperiodic task scheduling, the task scheduler
has been divided into two parts, such as periodic task control component and aperiodic task control component. Thus, the proposed model can
support various bandwidth-preserving servers that can service aperiodic tasks. The model distinctly separates a classic monolithic kernel
scheduler into several kernel components according to their functionality. This enables system developers to implement a new scheduling
algorithm or aperiodic task server independent of complex low kernel mechanism, and reconfigure the system at need. In Real-Time Linux [6],
we implemented the proposed scheduling framework, representative scheduling algorithms, and several bandwidth-preserving servers on purpose
to test. Throughout these implementations, we confirmed that a new algorithm or server could be developed independently without updates of
complex low kemel modules. In order to verify efficiency of the proposed model, we measured the performance of several aperiodic task servers.
The results showed that the performance of model, which even consisted of two hierarchical components and several server modules, didnt have
such high run-time overhead, and could efficiently support system reconfiguration and scheduler development.
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/% AP1 function set provided by a specific server */
typedef struct {
void (* sv_init)(* thread);
void (* sv_deinit)(* thread);
void (* job_arrive)(* thread);
void (* job_finish)(* thread);
void (* budget_exhaust)(* thread);
} rtl_server_ops_t;
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