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Problem with the Cache-based
Processor Architecture

* Problem with the Cache-based Processor Systems

— A task execution time can be unexpectedly extended by the
execution of other tasks or DMA-enabled peripherals.

— Our experiments showed that the extension in the task
execution time is as high as 44%.

— Naive solutions such as cache disabling significantly reduce
the system performance.

Processors

Cache

Front-side
Bus

UNIVERSITY OF ILLINOIS

UrpanNA-CHAMPAIGN » CHICAGO » SPRINGFIELD




Cell Broadband Engine Advantages

* High speed Local Storage.
e Software controllable Front Side Bus.
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New challenges

* Real-time scheduling of the tasks together with the
transactions on the bus

— Utilizing multiprocessors and multiple degree of bus

parallelism
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Results on Bus Scheduling

* Under the worst-case condition, we proved that the bus
system with a periodic transaction set equivalents to a
multiprocessor system with an extended task set in terms
of schedulability

* We also proved that the PFair schedule preserves its
optimality under the extended task model therefore the
PFair schedule is also an optimal solution for the bus
scheduling problem in the worst case condition.
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