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ABSTRACT 

The Aim of this work is to provide an efficient scheduling algorithm for real time system 

named here as IEDFMRR (Improved Earliest Deadline First with Modified Round Robin) 

algorithm. In this approach deadline of the task is given to more priority. In EDF task having 

minimum deadline goes to ready queue and the repetitions of the same task will continue 

until the task having largest deadline completes its execution. But in IEDFMRR the task 

having minimum deadline goes to the ready queue first and if any task completes its 

execution then that task come out of ready queue and give chances to other tasks for 

execution. In IEDFMRR a new statistical formula is used to calculate the time quantum and 

modified round robin algorithm is applied to schedule the set of task. Before applying 

IEDFMRR schedulability test is done for the given set of task to check whether the set of 

tasks are schedulable or not.      
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1. INTRODUCTION: 

1.1 REAL TIME OPERATING SYSTEM: 

A real time operating system (RTOS) is a multitasking operating system used for real time 

application. RTOS may be soft real time system or hard real time system. It may also be 

dynamic or static RTOS. The real time systems are systems that respond to input 

immediately. Real time systems are dedicated system that needs to adhere to deadline. The 

correctness of computations depends upon both logical result and the time at which the 

results are produced. Most general purpose operating system like DOS, UNIX is not real time 

because they can take a few second or minutes to react. 

  

1.1.1 CHARATERSTICS  OF REAL T IME SYSTEM: 

 Timeliness: - There is time constraints/deadline. 

 Predictability: - The RTOS has to react to all the events in a predictable way. 

 Simultaneous processing: - More than one event may happen simultaneously. 
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1.1.2 HARD REAL TIME: 

It is the system where the response time (may be maximum) is specified as an absolute value. 

There is time constraints otherwise the system fails, the failure includes damage of equipment, 

major lose in revenues. Deadline is desirable in this case. 

Examples: - Hard real time system is used in aircraft control, flight control, robotics, 

industrial control weather forecasting, traffic signal simulator etc. 

 

1.1.3 SOFT REAL TIME: 

It is the system where the response time is normally an average value. For any one response 

there is an acceptable range that is response can go late without considering the system to be 

in error. Deadline is desirable but not mandatory. It has limited utility in industrial control. 

Example:- used in sending mail etc. 

 

1.2 EARLIEST DEADLINE FIRST(EDF): 

1.2.1 Overview 

Earliest Deadline First (EDF) scheduling is the scheduling in which the task having shortest 

deadline is taken up for scheduling first. A task is scheduled under EDF, if and only if it 

satisfies the condition that total processor utilization (U)due to the task set must be less than 

or equal to 1.  EDF has a utilization bound of 100% if the task has same deadline and 

execution time.  Scedulability test for EDF is given as                                                                                              

                U =   (Ei/Ti
n

I=1
 )   

 

Where {Ei} are the execution time of the n processes and the {Ti} are their respective inter-

arrival periods (assumed to be equal to the relative deadlines). For example let us Consider 4 

periodic processes scheduled using EDF, the following scedulability test shows that all 

deadlines will be met. 

 

1.2.1 TABLE (Check schedulability using EDF) 

 

 

 

 

 

 

 

 

 

 

 

 

1/4+2/8+3/12+4/19=0.96<=1 

The theoretical limit for any number of processes is 100% and so the system is schedulable.  

Proces

s  

Execution Time 

= E 

Period=T  

P1                   1          4 

 

P2                    2           8 

 

P3                    3 

                

        12 

  P4                     4           19 
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EDF has been proven to be an optimal uniprocessor scheduling algorithms .This means that if 

a set of tasks is unschedulable under EDF, then no other scheduling algorithm can feasible  to 

schedule this task set.  

 

1.2.2 DRAWBACKS OF EDF: 

EDF is an appropriate algorithm to use for online scheduling on uniform multiprocessors. 

However, the number of task migration is higher in case of EDF algorithm due to large 

fluctuations caused by finishing or arrival of jobs with relatively nearer deadlines. Task 

migration cost may be very high. Another disadvantage of EDF is that its behaviour becomes 

unpredictable in overloaded situations.  In this paper we are presenting a new approach, call 

the Improved Earliest Deadline First with Modified Round Robin (IEDFMRR) which is used 

to improve the performance of earliest deadline first algorithm by some assumptions. 

 

1.3   SCHEDULING: 

 It is the process of determining which processes run when there are multiple run able 

processes. Because it can have a big effect on resource utilization and the overall 

performance of the system. 

1.3.1 AIM OF THE PROCESSOR SCHEDULING: 

To assign the processes to be executed by the processor over time in a way that needs 

objective such as minimum response time, maximum throughput, and increased processor 

efficiency. Scheduling affects performance of a system because it determines which process 

will wait and which will progress. 

 

1.3.2 SCHEDULER AND DISPATCHER:   

Scheduler is concerned with deciding the policy about to which a process is to be dispatched. 

It select among the processes in main memory that are ready to execute. 

Dispatcher is a program module that gives control of CPU to the user process selected by the 

short term scheduling. 

 

1.3.3 GOALS AND OBJECTIVES OF SCHEDULING: 

Makes sure that scheduling strategy is good enough with following criteria: 

 Be fair: Make sure that each process gets a fair share of CPU time. 

 Utilization:  Keep CPU   busy 100% of the time with useful work.  

 Efficiency: Efficiency should be 100%. 

 Be predictable: Consequences will be trace-out. 

 Turnaround time:  Time from the submission of job till completion. It should be 

minimum. 

 Waiting time:  for time up to which the process is in the ready queue.  It should be 

minimum. 

 Response time: Time from the submission of job till its first response. It should be 

minimum. 

 Throughput:  Number of processes completed per unit time. It should be maximum. 
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1.3.4 NON PREEMTIVE SCHEDULING: 

Non pre-emptive scheduling is a scheme where once a process has control of the CPU no 

other processes can pre-emptively take the CPU away. The process retains the CPU until 

either it terminates or enters the waiting state. There are two algorithms that can be used for 

nonpreemptive scheduling. The first is the First-Come, First-Served algorithm. In this 

scheduling algorithm the first process to request the CPU is the one that is allocated the CPU 

first. The First-Come, First-Served algorithm is very simple to implement. It can be managed 

using a First-In, First-Out (FIFO) queue. When the CPU is free, it is allocated to the first 

process waiting in the FIFO queue. Once that process is finished the CPU goes back to the 

queue and selects the first job in the queue. Another implementation of the SJF is the priority 

scheduling algorithm. In this scheduling scheme priority is associated with each process. 

Depending on the implementation of the algorithm there can be a range of priorities. The job 

that has the highest priority will be the one that is selected from the ready queue. This process 

will be allocated the CPU and the lower prioritized jobs will have to wait.  

 

1.3.5 PREEMTIVE SCHEDULING: 

Pre-emptive scheduling is the second scheduling scheme. Inpreemptive scheduling there is no 

guarantee that the process using the CPU will keep it until it is finished. This is because the 

running task may be interrupted and rescheduled by the arrival of a higher priority process. 

There are two pre-emptive scheduling algorithms that are pre-emptive. They are the Round 

Robin (RR) and the Shortest Remaining Time First (SRTF) The Round-Robin scheduling 

scheme is similar to that of FCFS except pre-emption is added to it. In the RR scheduling 

scheme the CPU picks a process from the ready queue and sets a timer to interrupt after 

onetime quantum. During this scheme two things may happen. 

1) The process may need less than one time quantum to execute. 

2) The process needs more than one time quantum. 

In the first case when a process is allocated the CPU it executes. 

Because the time required by the process is less than one time quantum, (the unit of time 

assigned to every process), the process gives up the CPU freely. This causes the scheduler to 

go and select another process from the ready queue. 

In the second case if a process needs more than one quantum time to execute it must wait. In 

the RR scheme each process is given only one time quantum. The only way for the process to 

gain access to the CPU for more than one time quantum is if it is the only process left. If that 

is not the case, then after one time quantum the process will be interrupted by the timer. This 

will cause the process to go to the end of the ready queue. The next process in line will get 

allocated the CPU and will be allotted one time quantum.   

 

2. OVERVIEW:  

      To overcome the disadvantage of earliest deadline first algorithm and to improve the 

performance of  earliest deadline first a new proposed algorithm is used here which is termed 

as improved  earliest deadline first with modified round robin(IEDFMRR) algorithm .First 

the set of tasks under goes   for the schedulability test and once the set of tasks are  found out 

to be schedulable after that IEDFMRR algorithm is used to schedule the set of tasks in order 
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to achieve maximum throughput, minimum average turnaround time and minimum average 

waiting time. 

 

 2.1 RELATED WORK 

Operating system concept such as real time operating system, scheduling provided by 

Abraham Silberchatz et.al. [1].Deadline  scheduling  for  real  time  system  EDF and related 

algorithms  introduced  by  J.A.Stankovic et.al.[2]. Robustness results concerning EDF 

scheduling upon uniform multiprocessor introduced by S.Baruah et.al.[3]. Soft real time 

Fuzzy Task Scheduling for Multiprocessor system introduced by Mahdi Hamzeh 

et.al.[4].Scheduling algorithms for multiprogramming in a hard real time environment 

introduced by C.L. Liu et.al.[5].Fuzzy EDF Algorithm for soft real time system introduced by 

P.Vijayakumar et.al.[6]. A fuzzy rule based approach  to  real  time scheduling introduced by 

J. Tiao  et.al.[7].A new two processor based CPU scheduling algorithm with varying time 

quantum for  real  time  systems introduced by H.S. Behera et..al.[8].   

 

2. 3 PROPOSED APPROACH 

 2.3.1 Introduction of proposed approach: 

  We have applied some modification to the global Earliest Deadline First (EDF) algorithms 

to decrease the number of task migration and also to add predictability to its behaviour. In 

order to decrease the number of migrations we prevent a job from moving to another 

processor if it is among the m higher priority jobs. Therefore, a job will continue its execution 

on the same processor if possible (processor affinity). In Earliest Deadline First (EDF) 

scheduling, at every scheduling point the task having the shortest deadline is taken up for 

scheduling. The basic principle of this algorithm is very intuitive and simple to understand. 

The schedulability test for Earliest Deadline First (EDF) is also simple. A task is schedule 

under EDF, if and only if it satisfies the condition that total processor utilization due to the 

task set is less than 1. For a set of periodic real-time task {T1, T2, Tn}, EDF schedulibility 

criterion can be expressed as:-  

    

                      n     

         U      = ∑    E[i] /D[i]  <=1 

                     i=1 

 

Where E[i] is the execution time of the task T[i], D[i] is the deadline of task and U is the 

average utilization due to the task Ti and n is the total number of task in set. EDF has been 

proven to be an optimal uniprocessor scheduling algorithm. This means that if a set of task is 

unschedulable under Earliest Deadline First (EDF), then no other scheduling algorithm can 

feasible schedule this task set. In the simple schedulability test for EDF we assumed that the 

period of each task is the same as its deadline.  But in IEDFMRR the task having minimum 

deadline goes to the ready queue first and if any task completes its execution then that task 

come out of ready queue and give chances to other task for execution. In IEDFMRR a new 

statistical formula is used to calculate the time quantum and modified round robin algorithm 

is applied to schedule the set of task. 
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2.4 PSEUDO CODE OF THE PROPOSED ALGORITHM          

         (IEDFMRR) 

 

//To check for schedulability 

Input: no of task=n, Deadline D[i] 

           Execution time E[i] , Count=0; 

 Output: Average waiting time ,Average turnaround  

               Time. 

Algorithm: 

 Step1: CPU utilization U= ∑E[i] /D[i]≤1 

            If  U≤1 then goes to step 2 onwards 

            Else Task sets cannot be scheduled 

Step2: //calculation of time quantum 

          Mean=(∑E[i])/n 

          S.D= ((mean-E[i])
2
/(n-1))

(1/2)
 

          T.C=mean+(2*S.D)      

          //S.D=standard deviation 

         //T.C=time quantum 

Step3: Arrange the task in the increasing order of    

           D[i]. 

 Step4: Take time quantum=TC and apply Round  

            Robin algorithm for Scheduling. 

             for(i=0;i<n;i++) 

             { 

                  Enter the execution time of each  

                  Task T[i]; 

                  St[i]=E[i]; 

                          } 

              while(1) 

             { 

                  for(i=0;Count=0;i<n;i++) 

                   { 

                    Temp=tc; 

                     if(St[i]==0) 

                       { 

                     Count++; 

                     continue; 

                              } 

                    if(St[i]>tc) 

                    St[i]=St[i]-tc; 

                    else 

                    if(St[i]>0) 

                    { 

                    Temp=St[i]; 

                     St[i]=0; 

                      } 

                    Sq=Sq+Temp; 

                    Tat[i]=Sq; 

                          }//end of for 

                   if(n==Count) 



International Journal of Emerging trends in Engineering and Development                                                             

Issue 2, Vol.4 (May 2012)                                                                                                             ISSN 2249-6149 

 Page 395 
 

                    break; 

                         }//end for while 

                     for(i=0;i<n;i++) 

                      { 

                       Wt[i]=Tat[i]-E[i]; 

                       Swt=Swt+Wt[i];//Swt=sum of wt 

                        Stat=Stat+Tat[i];//Stat=sum of tat 

                        }//end of for 

                        Awt=Swt/n; 

                        Atat=Stat/n; 

   Step 5:  End       

 

2.5 FLOW CHART OF THE PROPOSED ALGORITHM (IEDFMRR): 
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2.6 EXPERIMENTAL ANALYSIS: 

2.6.1 CASE 1: Random order of execution time 

 

    Task  

     T[i]  

    Deadline 

       D[i] 

Execution time    

E[i] 

      T1        15            3 

      T2        17            2 

      T3        11            1 

      T4        19            1 

      T5        25            5 

 

U=  E i /D[i]
5

𝐼=0
  =0.66<1 

2.6.1.1 Gantt chart for EDF Algorithm: 

 

T3 T1 T2 T4 T5 T3 T1 T2 T4 T5 

       1        4        6        7        11       12     15      17       18    19 

Average waiting time=12.4 

Average turnaround time=16.2 

 Application of IEDFMRR algorithm: 

Mean =2.4, standard deviation=1.5, time slice=6 

2.6.1.2 Gantt chart for IEDFMRR algorithm: 

 

T3 T1 T2 T4 T5 

               1                4                 6           7            12 

Average waiting time=3.6 

Average turnaround time=6 

 

2.6.2 CASE 2: Increasing order of execution time: 

 

    Task  

     T[i]  

    Deadline 

       D[i] 

Execution time    

E[i] 

      T1        15            1 

      T2        17            1 

      T3        11            2 

      T4        19            3 

      T5        25            5 

U=  E i /D[i]
5

𝐼=0
  =0.665<1 
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2.6.2.1 Gantt chart for EDF Algorithm: 

 

T3 T1 T2 T4 T5 T3 T1 T2 T4 T5 

       2        3        4       7        11       13     14      15       18      19 

Average waiting time=12.6 

Average turnaround time=15.8 

 Application of IEDFMRR algorithm: 

Mean =2.4, standard deviation=1.5, time slice=6 

 

2.6.2.2 Gantt chart for IEDFMRR algorithm: 

 

T3 T1 T2 T4 T5 

               2                 3                 4           7            12 

Average waiting time=3.2 

Average turnaround time=5.6 

 

2.6.3 CASE 3: Decreasing order of execution time: 

 

    Task  

     T[i]  

    Deadline 

       D[i] 

Execution time    

E[i] 

      T1        15            5 

      T2        17            3 

      T3        11            2 

      T4        19            1 

      T5        25            1 

 

U=  E i /D[i]
5

𝐼=0
  =0.78<1 

 

2.6.3.1 Gantt chart for EDF Algorithm: 

 

T3 T1 T2 T4 T3 T1 T2 T4 T5 

        2       7     10      11        13      18      21     22      23     

Average waiting time=15.2 

Average turnaround time=19.4 

 

 Application of IEDFMRR algorithm: 

Mean =2.4, standard deviation=1.5, time slice=6 

 

2.6.3.2 Gantt chart for IEDFMRR algorithm: 

 

T3 T1 T2 T4 T5 

               1                2                  4           7             12 
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Average waiting time=6 

Average turnaround time=8.4 

 

2.7 Comparison of EDF and IEDFMRR Algorithm: 

 

 

 

CASES 

 

              EDF 

 

          IEDFMRR 

Average 

waiting  

   time            

Average 

turnaround  

   Time 

Average 

waiting   

   time 

Average 

turnaround  

   time 

CASE 1   12.4      16.2     3.6    6 

CASE 2   12.6      15.8     3.2    5.6 

CASE 3   15.2      19.4     6    8.4 

 

2.8 Comparisons between EDF and IEDFMRR in terms 

Of CPU utilization, average waiting and average turnaround time:  

 

 
Different cases 

 Fig 2.8.1 Comparison of CPU utilization in different case 

 

 
Different cases 

Fig 2.8.2 Comparison of average waiting time in different cases for EDF and IEDFMRR 

Algorithm: 
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Different cases 

 

Fig 2.8.3 Comparison of average turnaround time in different cases for EDF and IEDFMRR 

Algorithm: 

 

 3. CONCLUSION  

This work focus on some modification to the Earliest Deadline First (EDF) algorithms to 

decrease the number of task migration and to minimize the average turnaround and average 

waiting time of the set of task during scheduling by introducing an efficient new approach 

called IEDFMRR (improved earliest deadline first with modified round robin) algorithm. In 

EDF if the deadline is greater than execution time than the task will be scheduled without any 

pre-emption. But if deadline is less than execution time the task will not be scheduled by 

EDF .By comparing the different cases for EDF and IEDFMRR algorithm it is found that the 

average turnaround time and average waiting time is minimum in increasing order of 

execution time i.e. in case2 by applying IEDFMRR algorithm (in this case CPU utilization is 

also minimum as compare to case 3). In this algorithm first the set of tasks are tested to check 

whether they are schedulable or not. In EDF the set of task are repeated until the task having 

maximum deadline completes its execution but in IEDFMRR task having minimum deadline 

goes to the ready queue first and if any task completes its execution then that task come out 

of ready queue and give chances to other task for execution. In IEDFMRR a new statistical 

formula is used to calculate the time quantum and modified round robin algorithm is applied 

to schedule the set of task .And finally we come to the conclusion that IEDFMRR is more 

efficient than EDF algorithm. 

 

4. FUTURE WORK: 

 

 The future research will investigate other less complexity Algorithm and also reduced the 

over head for different priority assignments for global scheduling which will consequently 

lead to different bound .And more efficient scheduling algorithm can be used to schedule a 

set of schedulable tasks to achieve maximum throughput and minimum average waiting and 

minimum average turnaround time.           . 
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