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Abstract Real-time embedded systems should accommodate many kinds of hardware platforms
and resource management policies that vary depending on their operating environments and purposes.
It is not an easy job to adapt a multitasking kernel to new system services and hardware platforms,
as the kernel must strictly satisfy constraints on its size and performance. This paper describes the
design and implementation of an object-oriented multitasking framework that can be reused for
implementing microprocessor-based real-time embedded multitasking kernels. In this kernel
framework, those parts that can vary depending on hardware platforms and system resource
management policies are separated into the hot spots and encapsulated by abstract classes. Our
framework thus can be effectively used to implement microprocessor-based real-time embedded
kernels that demand high portability and adaptability.
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Class Operation Parameters
Task Handling Start ask
Stop Task
Continues Task
Terminate

Change priority
State

Task, priority
Task

Priority Task
Current task
Signaling Send Event, task
Wait Event list
Arrived Event list
Clear Event list
Communication Put Element, queue
Get Element, queue
Empty Queue
Full Queue
Mutual-exclusion  Lock Region
Unlock Region
Task States Nonexisting
Existing
Nonexecutable
Executable

Not in service
In service
Waiting
Active

Ready
In Progress
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handling, %713}<= Signaling, %L% Communication,
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Action

Starts the execution of the task

Stops the execution of the task

Resumes the execution of the task

Terminates the task that calls this service
Gives task the new priority

Returns task state

Returns the task priority

Return the id of current executing task

Sends an event to a task

Waits until one of the events has arrived
True if all the events have arrived

Resets all events in list to nonarrived state
Places the element into the queue

Gets the element from the queue

True if the queue is empty

True if the queue is full

Requests exclusive property of the Region
Release the region

No descriptor associated to task (not created)
A descriptor has been defined for the task
Task has descriptor but can’ t start execution
Task has descriptor and can start execution
Task is executable but execution has not yet been
started or is finished

Task is executable and has started execution
but has not finished

Task is in service and waiting for a condition to
become True to continue execution

Task is in service and not waiting for anything
except a free processor to execute

Task is active and only waiting for processor
Task is active and currently executing on a
processor
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230 o] ofF FuA @2 In
service, BlZ~=7} In service AEjlA F3S A3}
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else
eventQueue->addTask();
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