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Agenda

e Basic Rate Monotonic Theory
e Schedulability Tests

» Extensions

« RMADriver Application

e Mars Lander Discussion
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Rate Monotonic Rules

e Instantaneous task switching
 Tasks account for all execution time
» Task interactions are not allowed

» Tasks become ready at the beginning of their period
and relinquish the CPU when execution is complete

* The end of a task’s period is its deadline
* Priority is assigned inversely by length of period

e Lower priority tasks never execute when a higher
priority task is ready
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Utilization Bound (UB) Test

« Asymptotic processor utilization bound U(n) =n (Zl/n _ 1)
for n rate monotonic processes:

» Processor utilization for

C/T,+..+CJ/T,

n rate monotonic pProcesses.

* Schedulability: (CJ/T + ... +CJ/T,) < U(n) =>schedulable
U(n) < (C/T, + ... + G/T,) < 1=>inconclusive

1< (C/T + ... + G/T,) =>unschedulable
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Response Time (RT) Test

A more precise test to apply when the UB test isinconclusive.

For a set of independent, periodic tasks,
If each task meetsitsfirst deadline, with
worst-case task phasing, the deadline
will always be met.

Apply the following calculation recursively until aleast fixed
point is reached:

i-1 — i
an+1:Ci+Z 'T'rwcj aOZZCJ'
j=1

j=11

Each task | isatask with higher priority than the current task.
The &, calculation includes the current task. If the value of a,
for the least fixed point is less than the task’s deadline, the

task is schedulable
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Extensions

* Nonzero taslkswitchingtimes

* Preperiod taskieadlines

» Aperiodictask handling with sporadic servers
o Interrupthandling for top-priority tasks

 Blocking from shared resources
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UML Class
Diagram

java.util.Vector

TaskList
<<interface>> -switchtime:double EIREE
IS <<congtructor>> +SCHEDULABLE:int
+compare(: Task):int X +TaskList S +INCONCLUSIVE:int
+getBlockTime():double 0--—<> <<iv-mgmt>> PLEES - +UNSCHEDULABLE:int
+getComputationTime():double < Tests +getSwitchTime():double
+getDeadline():double +setSwitchTime(:double) <<constructor>>
+getPeriod():double <<rma-tests>> +TestResults
+islnterruptServer():boolean +getResponseTime(:int):double <<iv-mgmt>
+getUtilization(:int):double +getBound():double
A +performTests():Vector +getDeadline():double
! +getResponse():double
i 1 +getUtilization():double
! <<test-results>>
| +getRTResult():int
—! A +getUBResult():int
-comp:double
-period:double
-dead| ine:double RMADriver
-blocking:double
-interrupt:boolean +main(:String)
<<consirucor>> L2 +printTaskList(:TaskList)
+S +printTestResults(:V ector) .
SimpleTask <« Creates +prometForTask() Prints-Results P
+readTasksFromFile(:TaskLigt, : String)
+writeTasksToFile(:TaskList, :String)
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