Scheduling result and bounds

Processes P1,P2, ... ,Pnon VBSs ul,uz, ... ,un, are schedulable

if Yui = 1

For any action a on a resource (A,11) we have
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Programmable temporal isolation

the “speed” of an action is programmable
(influencing response time and jitter)

smaller m =
+ smaller jitter

+ VBS response time closer to ,ideal” response time

™ Finding the right A1t is difficult.
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Real-world example
loop {

sensor_data = read(sensors);
actuator data=compute(sensor _data);
write(actuator data);

ORI CILENGY

log(actuator_data); .
update_internal_state(); } less stringent

} until (done); control-loop period



Real-world example
loop {
sensor_data = read(sensors);

actuator data=compute(sensor_data); }

write(actuator data);

- actionrz

log(actuator_data);
update _internal_state();

} until (done); control-loop period

different throughput and latency requirements
fior different portions of code



Implementation

« constant-time scheduling algorithm
 different gueue management plugins
(lists, arrays, matrices, trees)

trade off time and
space complexity

array matrix/tree

O(log(t)+nlog(t))

O(t+n)

N - number off processes t - number of time instants



S~ Results

scheduler overhead
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= Results
scheduler overhead (list)
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=~ Results

scheduler overhead (array)
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=~ Results

scheduler overhead (matrix)
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=, Results

space complexity

memory usage
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Conclusion

VBS scheduling enables:
e temporal isolation
 trading off throughput and latency
» controlling the response-time jitter of
Individual process actions
 trading off space and time complexity of the

scheduling overhead

http://tiptoe.cs.uni-salzburg.at/
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