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Abstract 

Most of the real time systems have the timing constraints. The main important timing constraints of any real time systems are to meet the 

deadlines of its application tasks. Not only satisfying the timing constraints of any real-time system, but also the functional correctness of 

application needs to be guaranteed. Meeting the dead line of application is no use if it deviates from its precise output. Timing constraints 

of the system can be satisfied by choosing proper task scheduling algorithms and the reliability of the system can be reached by providing 

fault-tolerance. In this paper, various fault scheduling algorithms like fixed priority, EDF(Earliest dead line first), LLF (Least Laxity 

First),Rate monotonic etc have been studied and compare the parameters like Worst-case execution times, response time, task missed 

deadlines, Number of preemption, number of context switches, Deadlock  and processor utilization factor. 
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1. Introduction 

A real time embedded system is a system which has to respond 

within some specified time period. Real time systems are classified 

as hard real time and soft real time systems. In the hard real time 

systems, the tasks are required to complete within the specified time. 

The real time task must be completed within the time limits and 

correctly or else the system can be considered as a total failure. De-

pending upon the particular application, the system failure could 

bring about disastrous harms and potentially death toll. In soft real 

time systems, the tasks are required to complete within the specified 

time only but not strict deadlines. Scheduling of tasks is a procedure 

by which computer system chooses which task and at what time 

should be executed. The goal of scheduling of real time tasks is to 

ensure the deadlines of real time tasks in the given real time system. 

To accomplish this objective, a lot of research has been conducted 

on real-time task scheduling. The two types of real-time scheduling 

are Static and Dynamic. In static scheduling, priorities can remain 

fixed and assigned during configuration time. In dynamic schedul-

ing, priorities can’t remain fixed and assigned during execution 

time as shown in fig 1. 

 
Fig 1. Classification of real time scheduling  

 

The basic attributes of a real time task are release time ,start 

time, execution time, response time, completion time and 

deadline as shown in fig 2. 

 

 
 

Fig 2. Basic attributes of a real time task 
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          Response time=completion time-release time 

          Execution time= completion time- start time 

2.  Scheduling Algorithms 

2.1 Rate Monotonic 

Rate monotonic scheduling algorithm is a static priority algorithm. 

It schedules periodic, independent and preemptible tasks on a single 

processor. It will assign the processor to a task according to its pe-

riod. A task can be assigned with the highest priority if the task has 

the least period. Consider an example task set which consists of 

three tasks with execution time ,dead line and periods as shown in 

table. Since the task T1 has the least period, it is assigned as highest 

priority and the task T3 has longer period, it is assigned as the lest 

priority. 

Consider a task set consists of 3 tasks T1,T2,T3. 

 
Task Start 

time 

Execution 

time 

Period Dead 

line 

Prior-

ity 

1 0 2 6 6 1 

2 0 2 9 9 2 

3 0 3 12 12 3 

 

2.2 Round Robin 

Round robin is a scheduling algorithm in which each task is as-

signed a fixed time slice in a cyclic manner. It is very simple to 

implement compared to all the algorithms. But, the drawback of this 

algorithm is the number of context switching are more. Consider an 

example, a task set consists of five tasks A,B,C,D,E with service 

times 2,2,1,2,2 as shown in the following fig.  

 

Fig 3: Scheduling of tasks 

The scheduling with round robin technique is as shown in fig 4 

 

Fig 4: Scheduling of tasks with round robin 

 

2.3 Least Laxity Protocol 

Least laxity or least slack first is a scheduling algorithm which as-

signs priority depends upon the available slack time of a task. It is 

mostly used in embedded systems with multiple processors. Slack 

time is the time difference deadline, ready time and the remaining 

computation time. 

S=D-T-C 

S=slack time 

D=dead line 

T=ready time 

C=remaining computation time 

 

Consider an example as shown in fig. 

 

Fig 5. Scheduling with least slack time 

2.4 Highest Priority First Algorithm 

Highest priority first is a scheduling algorithm where the task with 

highest priority will be executed first. If two tasks are having the 

same priority, then the tasks are executed with first come first serve 

basis. Consider an example as shown in fig. 

 

Fig 6. Scheduling with Highest priority first 

 

2.5 EDF 

Earliest dead line first is a scheduling algorithm where it chooses 

the task with earliest dead line first. This scheduling algorithm ig-

nores the priority of the tasks. It can guarantee that the dead lines 

of all the tasks are met with better CPU utilization time. It is very 

difficult to implement this algorithm in hardware. Consider an ex-

ample as shown in fig. 

 
Fig. 7. scheduling with EDF 
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3. Comparison 

The simulation results of different scheduling algorithms as shown 

in the following figures. The  task response time, number of context 

switches, number of preemptions of different algorithms have been 

compared. 

 

Rate monotonic  

  

Fig 8.Scheduling using rate monotonic 

Round robin protocol 

 

Fig 9.Scheduling using round robin 
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Fig 9.Scheduling using Least laxiry protocol 

Highest priority first protocol 

 
Fig 10. Scheduling using highest priority protocol 
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Fig 11.Scheduling using EDF 
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4. Conclusion  

The rightness of any real time system is most certainly not just re-

lying upon the result of the completion time but also on the time 

when the result is occurred i.e. they have to meet their deadlines 

strictly.  Scheduling in Real time systems is an important parameter 

to consider completing all the tasks within a given time. In this pa-

per, We simulated the real time scheduling algorithms like rate 

monotonic, round robin, least laxity first, highest priority first pro-

tocol and Earliest dead line first and also compared their perfor-

mance such as execution time, task response times, blocking time, 
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task deadlines, number of context switch, number of preemptions, 

utilization factor etc. 
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