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The more important the task, the higher the priority given to it

Priorities are commonly assigned by a (human) developer

 Static priorities: fixed priorities assigned at compile time 

 Dynamic priorities: task priorities can change at run time

 Tasks may decide voluntary for a lower priority

 The OS may decide to change priorities 

(Think where this can be usefull!)

 Assigning priorities is difficult!

One common approach:

Rate Monotonic Scheduling (RMS)

more frequently called tasks get higher priority

Task Priorities

Source: MicroC/OS-II - The Real-Time Kernel Vol2
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A lower priority task prevents executing a higher priority task:

 Problem: Task2 is preventing to run Task3 (higher priority)

 Solution: OS has to lift priority of Task1 to high as it has the  

semaphore that is needed by Task3 (our high priority task)

The priority inversion problem

Task1 (L)

Task2 (M)

Task3 (H)

T1 requests
semaphore

T3 starts and
preempts T1

T2 is ready and
waiting for T3

semaphore

T3 requests semaphore
but has to wait for T1
This will start T2

T2 terminates
resumes T1

available

assigned to T1

T1 releases
semaphore
resumes T3

...

...

...

time

waiting

assigned to T1 ass. to T3
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 Can be implemented through 

 SVCs

 Dedicated atomic CPU instructions (e.g. XCHG in Pentium) 

 Disabling interrupts

Semaphores (mutual exclusion)

Disable interrupts;
if (‘Access Variable’ is 0) {

Set variable to 1;
Reenable interrupts;
Access the resource;
Disable interrupts;
Set the ‘Access Variable’ back to 0;
Reenable interrupts;
} else {
Reenable interrupts;
// We don’t have access to the resource, try later 

}
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 Preemption and semaphores can cause deadlocks:

 Problem: T1 has R1 and T2 has R2

later T2 requests R1 and T1 requests R2  deadlock

 Solutions:

 acquire all resources before proceeding 

 acquire the resources in the same order, and release in the reverse order

Deadlocks

Task1

Task2

T1 requests
Resource1

Resource2

available

...

...

...

time

waiting

assigned to T1Resource1

T2 requests
Resource2

assigned to T1

T2 requests
Resource1

T1 requests
Resource2

assigned to T2
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 Message mailbox

 Deposit a message into the mailbox (POST)

 Wait for a message to be deposited into the mailbox (PEND)

(can be blocking or non-blocking, depending on OS and use case)

 Message queues

 Basically an array of messages

 Normally FIFO semantic (first-in first-out) 

(but can be LIFO in some systems)

 (software) Interrupts may generate messages that can be booked by    

a set of tasks (implements a simple message passing system)

 Messages typically contain pointers

Interprocess communication


