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TOSThreads: Fully preemptive threads library with efficiency of event-based kernel

Goal Approach
e Thread-Safe, Fully preemptive application-level threads » Applications run inside application threads
— Enable higher-level application development without needing to explicitly - Only execute whenever the kernel thread becomes idle.
manage Yield or continuations, or partition a long-running computation «  Single higher priority TinyOS kernel thread
¢ Non-Invasive, Efficiency of event-based kernel — Preserve all of the efficiency and timing constraints of TinyOS.
— Timing-sensitive aspects of TinyOS must be preserved «  Message Passing
* Backward compatible with existing TinyOS code - Application threads invoke kernel operations via message passing
e Supports evolvable thread-safe kernel +  TinyLD
* Enable flexible application development - Leveraging the user/kernel boundary, dynamically links applications to a
—  Through dynamic linking and loading static kernel

Challenges: Preemption is difficult on resource constrained motes

Kernel must be reentrant, thread-safe, and non-invasive

* Thread preemption should not cause the kernel to fail ) . Total axecution time
«  Cooperative threading is not easy . Time betweon yields “oo

— Rely on applications to explicitly yield the processor and manage concurrency. ; * fuerage tine befwecn eids
— Determining the right strategy for inserting yield points in a long running i o
computation is a non-trivial task £ -
* Kernel locking is inefficient e bty (e ” e e

— There is a basic trade-off between locking overhead / complexity and how much
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