
RTOS: Scheduling



Scheduler

The part of the OS or kernel that is responsible for 
determining which task to run next
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Two extremes
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In practice a combination is often used



Scheduling strategies

Co-operative scheduling

Currently running task voluntarily gives up 
executing to allow another task to run

Preemptive

Currently running task is interrupted and 
blocked to allow another task to run

Most real-time systems make use of preemptive scheduling

Can broadly be divided into two categories



Preemption
• In computing preemption is the act of temporarily interrupting a task being 

carried out by a computer system
• without requiring its cooperation, 
• and with the intention of resuming the task at a later time. 

• Such a change is known as a context switch. It is normally carried out by a 
privileged task or part of the system known as a preemptive scheduler.

• When a higher priority task needs to be executed, the RTOS must save all 
the information needed to eventually resume the task being suspended. 
Typically consists of most/all of the CPU registers



Preemptive

• The highest priority task ready to run 
is always given control of the CPU.

• When a task makes a higher priority 
task read to run, the current task is 
preempted (suspended), and the 
higher priority task is immediately 
given control of the CPU.

• If an ISR makes a higher priority task 
ready, when the ISR completes, the 
interrupted task is suspended, and 
the new higher priority task is 
resumed.

• Execution of the highest priority task 
is deterministic 

• Corruption of data can occur if the 
higher priority task preempts a lower 
priority task that is using e.g. a 
shared resource
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(Fixed) Priority-based preemptive scheduling

When the currently running task is interrupted to allow a 
higher priority task to run, this is called:

• Each task is assigned a priority based on its importance
• In a priority-based, control of the CPU is always given to the highest priority task ready to run
• Most kernels have a tick interrupt to provide the time related control
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Non-preemptive
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• Requires that each task does something 
to explicitly give up control of CPU
• To maintain the illusion of concurrency, 

this process must be done frequently
• Also called cooperative multitasking; 

tasks cooperate with each other to 
share the CPU
• Asynchronous events still handle by ISR

• An ISR can make a higher priority task ready 
to run

• but it always returns to the interrupted 
tasks

• The new higher priority task gains 
control of CPU only when the current 
task gives up the CPU
• The most important drawback is 

responsiveness
• Response time is nondeterministic
• Very few commercial kernels are non-

preemtive



Round Robin - time sharing
• Time slices are assigned to each task in equal portions and in a 

circular order, handling all tasks without priority.
• A task is interrupted/preempted if it is not completed by the given 

available time, and resumes at next time a slot
• A bit like cyclic execution / super loop, but with time constraints
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Other common scheduling techniques

• Early deadline first (EDF)
• Dynamic scheduling algorithm
• Will run the tasks which has the shortest time to its deadline
• Generally preemptive

• Rate-Monotonic scheduling (RMS)
• Fixed priority 
• Static priorities assign according to the cycle duration, that is, a short task 

duration gives a higher priority.
• Generally preemptive


