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(PSLULFDO�5HVXOWV��506�6WUDWHJ\

From experiments using a realistic application on realistic hardware.  Transition is 
from an already overloaded state into another with even higher load, due to 
admission of even more short-duration non-critical operations into the schedule. 

• The set of critical 
operations must be 
feasibly schedulable

• Adding non-critical 
operations is to 
increase functionality 
and CPU utilization

• However, RMS does 
not protect critical 
operations under 
overload conditions

• As number of non-
critical operations 
increases, impact on 
critical operations 
can worsen

The RMS 
Dilemma
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(PSLULFDO�5HVXOWV��08)�6WUDWHJ\

From the same experiment and same state transition shown previously for RMS.  
Here, all critical operations make their deadlines, and some non-critical 
operations make their deadlines, while others miss theirs.

• Maximum Urgency 
First: hybrid 
static/dynamic 
scheduling strategy

• Protects critical 
operations when 
overloaded

• Even as the number 
of non-critical 
operations increases, 
minimal impact on 
critical operations

• Operations are 
dispatched whether 
or not they will make 
their deadlines 

A Hybrid 
Solution
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(PSLULFDO�5HVXOWV��08)�� &DQFHOODWLRQ

• Operations that miss 
deadlines have lower 
(e.g., zero) value

• Canceling futile 
operations reduces 
wasted CPU usage

• Cancellation decision 
made at the point of 
application 
component dispatch, 
via an Adapter

• Trade-off between 
cancellation decision 
overhead and 
additional control 
over wasted work 

Refining       
The  Solution

From the same experiment and same state transition shown previously.  Reduced 
number of missed non-critical deadlines, though the number of non-critical 
deadlines made was also lower due to pessimistic (WCET) cancellation strategy.
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MUF Results
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• Time probes measured time 
spent in dispatched upcalls

• Reasonably well-bounded 
execution times for both non-
critical and critical operations

• Anomalies for critical 
operations attributed to non-
determinism in experimental 
setup (network interrupts)

• Heavier queue loading may 
occur with more diverse non-
critical utilization

• However, operation 
cancellation should help 
mitigate loading effect 

(PSLULFDO�5HVXOWV��([HFXWLRQ�6WDELOLW\
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