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ABSTRACT 

 
The aim of this work is to provide an efficient job assignment 
algorithm for multiprocessor system on the basis of deadline and 
improve the performance of Earliest Deadline First algorithm by 
using a new approach of IDPDEDF (Improved dynamic Priority 
Driven Earliest Deadline First) algorithm. In order to decrease the 
number of task migrations we prevent a job from moving one 
processor to another processor. Therefore, a job will continue its 
execution on the same processor if possible (processor affinity). 
Partitioning schemes are better suited for hard real-time systems, 
while a global scheme is preferable for soft real-time. The time 
complexity of EDF is improved by using the new IDPDEDF 
algorithm. After the schedulability test we have introduced the 
improved round robin algorithm for scheduling. 
 
Keywords:  Real-time system, task migration, earliest deadline 
first, processor affinity, Scheduling. 

 
1. INTRODUCTION 
 
1.1 Real Time Operating System 
 

A real-time operating system 
(RTOS) is a multitasking operating system 
intended for real-time embedded 
applications. RTOS facilitates the creation of 
a real-time system, but does not guarantee 
the final result will be real-time; this 

requires correct development of the 
software. An RTOS does not necessarily 
have high throughput; rather, an RTOS 
provides facilities which, if used properly, 
guarantee deadlines can be met generally or 
deterministically. An RTOS will typically 
use specialized scheduling algorithms in 
order to provide the real-time developer with 
the tools necessary to produce deterministic 
behaviour in the final system. RTOS may be 
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soft real time system or hard real time 
system. RTOS may also be dynamic or static  

RTOS. Real time systems are 
dedicated system (always online) that need 
to adhere to deadline i.e. time constraints. 
The correctness of computations depends 
not only on the logical results but also the 
time at which the result 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. 
 
1.2 Earliest Deadline First (EDF) 
 
1.2.1 Overview 
 

In Earliest Deadline First (EDF) 
scheduling, at every scheduling point the 
task having the shortest deadline is taken up 
for scheduling. A task is schedule 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. 
With scheduling periodic processes that 
have deadlines equal to their periods, EDF 
has a utilization bound of 100%. Thus, the 
schedulability test for     EDF   is:  

  
      i=n 
U= ∑  E[i]/T[i]  
      i=1                 
 
where {E[i]} is execution times of the n 
processes and the {T[i]}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 acceptance test 
shows that all deadlines will be met. 

1.2.1 To Check Schedulability Using EDF 
 

Process Execution Time = E Period=T 
P1 2 10 
P2 3 11 
P3 6 21 
P4 1 19 

 
2/10+3/11+6/21+1/19=0.81<=1 

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

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 schedule this task set.  

 

1.2.2 Feasibility Test 
 
A formal verification which 

guarantees all deadlines in a real-time 
system would be the best. This verification 
is called feasibility test.  

 
1.2.3 Disadvantage of EDF 
 

EDF is an appropriate algorithm to 
use for online scheduling on uniform 
multiprocessors. However, their implement-
tation suffers from a great number of 
migrations due to vast fluctuations caused by 
finishing or arrival of jobs with relatively 
nearer deadlines. Task migration cost might 
be very high. In this paper I am presenting a 
new approach, call the improved dynamic 
priority driven Earliest Deadline First 
(IDPDEDF) which is used to reduce the time 
complexity of earliest deadline first 
algorithm by some assumptions. 
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1.3   Scheduling 
 

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

1.3.4 Non Pre-emptive 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. 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 Preemptive 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.  
 
1.4 Processor Affinity 
 

Processor affinity is a modification 
of the native central queue scheduling 
algorithm in a symmetric multiprocessing 
operating system. Each task (be it process or 
thread) in the queue has a tag indicating its 
preferred / kin processor. At allocation time, 
each task is allocated to its kin processor in 
preference to others.  
 
2. OVERVIEW  
 
       To overcome the disadvantage of 
earliest deadline first algorithm and to 
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improve the time complexity of  earliest 
deadline first a new proposed algorithm is 
used here which is termed as improved 
dynamic priority driven earliest deadline 
first  algorithm. IDPDEDF algorithm is used 
for schedulability test and once the set of 
tasks are  found out to be schedulable after 
that modified round robin algorithm is used 
to schedule the set of tasks in order 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, deadline  
scheduling  for  real  time  system  EDF and 
related algorithms  introduced  by  J. A. 
Stankovic et al.1. Robustness results 
concerning EDF scheduling upon uniform 
multiprocessor introduced by S. Baruah      
et al.3. Scheduling algorithms for 
multiprogramming in a hard real time 
environment introduced by C.L. Liu et al.5. 
A fuzzy rule based approach  to  real  time 
scheduling introduced by J. Tiao  et al.2. A 
new two processor based CPU scheduling 
algorithm with varying time quantum for  
real  time  systems introduced by H.S. 
Behera et al.4.   

 
2.2 Proposed Approach 
 
2.2.1 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 improve the time complexity 
of EDF algorithm using the proposed 
approach. The schedulability of the set of 
tasks can be tested by using the following 
formula:  
           n     
  U   = ∑    e[i] /d[i]   <=1 
           i=1 
 
Where e[i] is the execution time, d[i] is the 
priority of task and U is the average 
utilization due to the task T[i] 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  
 
2.2.2 Task’s Laxity 
 

The laxity of a real-time task T[i] at 
time t, L[i] (t ), is defined as follows:-  
 

L[i] (t) = D[i] (t) – E[i] (t) 
 

Where D[i](t) is the dead line by which the 
task T[i] must be completed and E[i] (t) is 
the amount of computation remaining to be 
performed. In other words, Laxity is a 
measure of the available flexibility for 
scheduling a task. A laxity of L[i] (t) means 
that if a task T[i] is delayed at most by L[i] 
(t) time units, it will still has the opportunity 
to meet its deadline. A task with zero laxity 
must be scheduled right away and executed 
without pre-emption or it will fail to meet its 
deadline. A negative laxity indicates that the 
task will miss the deadline, no matter when 
it is possible picked up for execution. We 
call this  approach the Improved dynamic 
priority driven Earliest Deadline First 
(IDPDEDF) along with the Improved RR 
algorithm. 
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2.3 Pseudo code of proposed Algorithm  
      IDPDEDF 
 

//To check for Schedulability 
Input:-No. of processor=m,   No of jobs,Burst 
time of ith job=e[i],Deadline of  ith job=d[i] 
Assumption     (i)n>=m 
(ii)if a task is picked up for execution by one 
processor it can not be executed by a another 
processor. 
Algorithm:- 
//Step-1   
 for(i=1 to n ;i++) 
       u[i]=e[i]/d[i] 
            If(u[i]<=1) 
        The task T[i] have a chance to meet  the 
deadline”) 
  else    task miss the deadline 
   end of  for 
//Step-2 
Set A ={set of those task that have chance of 
meet there    deadline} 
Set B={set of those task that have miss their 
deadline}  
Let |A|=k 
 for( i=0 to k;i++) 
    If(d[i]<d[i+1]) 
           Temp=d[i] 
else     Temp=d[i+1] 
 Arrange the element of A and B in 
increasing order of their deadline. 
//Step-3 
 J<=min(k,m) 
If(j th processor execute to T[i]) Then T[i] is 
assign to jth. 
Else 
//Step-4 
Assign  the  task element   that has minimum 
deadline to jth processor 
 If(k>=m)      End 
   else  
//Step-5 
  If(k<m) 
The tasks miss their deadline no matter if 
processor is available task can be schedulable 

 

for some extend. 
//step-6 
 Application of improved round robin for 
scheduling 
for(i=1 to n) 
   If(d[i]>=e[i]) 
         Time quantum tq[i]=e[ n/2], n is even 
                  e[(n+1)/2],n is odd 
Else 
   If(d[i]<e[i]) 
     tq[i]=d[i] 
Apply round robin algorithm using tq[i] as 
the time quantum to find out average waiting 
and average turnaround time. 

 

2.3.1 Flowchart of Proposed Algorithm  
         (IDPDEDF) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
   yes 
 
 
 
 
     

    no 
 
 
          yes 

 

u[i]≤
1 

Start 

Miss the deadline 
B={T[i]}  

Meet the deadline 
A={T[i]},|A|=k 

End i≤k 
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2.4 Experimental Analysis 

 
2.4.1 CASE 1:  
 
Decreasing order of execution time 

    Task  
     T[i]  

  Deadline 
       d[i] 

Execution time    
e[i] 

      T1        9            3 
      T2        5            2 
      T3        8            1 

U=3/9+2/5+1/8=0.858<1 

Arrange the T[i]in 
increasing order of D[i] in 
A and B set 

 

 

J<=min(k,m) 

T[i] having minimum 
d[i] assign to jth 
processor 

 

Current T[i] assign 
to jth processor 

 

k>=m End 

Task T[i] miss the 
deadline 

 

d[i]>=e[i]  
tq[i]=e[n/2],n is even 
tq[i]=e[(n+1)/2],n odd 
apply IDRR for finding avg 
waiting and turnaround time 

tq[i]=d[i] 
apply IDRR for finding avg 
waiting and turnaround time 
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2.4.1.1 Gantt chart for EDF algorithm with 
improved RR (decreasing order of execution 
time) 
 

T2 T3 T1 T1 
           2         3         5       6 
Average waiting time= (2+3)/3=1.66 
Average turnaround time= (2+3+6)/3=3.67 
 
2.4.2  CASE 2: 
Increasing order of execution time 
 

    Task  
     T[i]  

    Deadline 
       d[i] 

Execution time  
e[i] 

      T1        9            1 
      T2        5            2 
      T3        8            3 

 

U=1/9+2/5+3/8=0.88<1 
 
2.4.2.1 Gantt chart for EDF algorithm with 
improved RR (increasing order of execution 
time) 

T2 T3 T1 T3 
          2         4           5      6 
Average waiting time= (2+1+4)/3=2.33 
Average turnaround time= (2+6+5)/3=4.33 
 
2.4.3 CASE 3:  
Random order of execution time 
 

    Task  
     T[i]  

    Deadline 
       d[i] 

Execution time    
e[i] 

      T1        9            2 
      T2        5            1 
      T3        8            3 

U=2/9+1/5+3/8=0.0.797<1 
 

2.4.3.1Gantt chart for EDF algorithm 
with improved RR (Random order of 
execution time) 
 

T2 T3 T1 T3 T1 T3 
0         1          2        3       4       5         6 

Average waiting time= (1+1+1+2+1)/3=2 
Average turnaround time=(1+5+6)/3=4 
 
2.5 Comparison of different order of  
       execution time for EDF with  
       improved RR 
 

Order 
of 

execution 

Time 
quantum 

Average 
waiting 

time 

Average 
turnaro-
und time 

Increasing 2 2.33 4.3 
Decreasing 2 1.66 3.67 
Random 1 2 4 

 
In EDF we take a task T4 whose 

inter arrival time is 10sec and execution time 
is 13sec then it cannot be scheduled using 
EDF. But it we use IDPDEDF for real time 
system we can schedule the task T4. if the 
processor is available i.e. if possible. 

 
2.6 Application of IDPDEDF 
 
GIVEN DATA (m >1) 
 
Task Deadline Execution time 
 
T1                  9                                
 2 
T2                  5                                

2 
T3                  8       

1 
T4                  10                             

13 
 
Applying the proposed algorithm for m=1  
we get set A={T2,T3,T1}(Tasks  which 
have chance to meet  their deadline) 
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set B={T4}(Task that miss the deadline) 
 
   set A         deadline              execution time 
 
      T2                 5                              2  
      T3                 8                              1    
      T1                 9                              2  
  Set B 
      T4                10                            13    
Let processor is available 
 
2.6.1 IMPROVED ROUND ROBIN along  
         with IDPDEDF 
 
If d[i]>e[i] then 
Time slice location=n/2,n is even 
                                (n +1)/2,n is odd 
 

For set A time slice= (n+1)/2=1sec 
If d[i ]<e[i] then time quantum=d[i],for set B 
time slice=10sec 
 
2.6.2 Gantt chart for improved RR with  
         IDPDEDF if processor is available 
   

T2 T3 T1 T2 T1 T4 T4 
     0        1        2       3       4      5      15     18 
 
Average waiting time=3 
Average turnaround time=7.25 
 
If we take that process is not available 
 

T2 T3 T1 T2 T1 
    0        1         2       3       4       5      
Average waiting time=2.33 
Average turnaround time=3.67 
 
2.7 Comparison of Average waiting and  
       average turnaround for Improved RR  
      with IDPDEDF when processor is  
      available or not 

 
 

Process is not 
available 

Processor is 
available 

 
 

Avg 
waiting 
time 

Avg 
turnaro-
und time 
 

Avg 
waiting 
time 
 

Avg 
turnaro-
und 
time 

Improved 
RR 

2.33 
 

  3.67 
 

 3 
 

7.25 
 

RR  3.50 8.0 

For RR time slice is taken as 1 
 

 
 

Different order of Execution 
 

2.8.1 Fig: Comparison of avg waiting time and avg 
turn around time for different order of execution 
using IDRR and EDF algorithm when number of 
processor is 1 
 

 
 

            Different  Scheduling Algorithm 
 

2.8.2 Fig: Comparison of avg waiting time and avg 
turn around time between round robin and 
Improved round robin algorithm in conjunction 
with IDPDEDF when number of processor is more 
than 1 
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2.9 Time Complexity 
 

The time complexity of five steps 
explain in the proposed algorithm of  
Improved dynamic priority driven Earliest 
Deadline First (IDPDEDF) are O(n), 
O(nlog2n), O(m), O(m), O(m), respectively.  
 

3. CONCLUSION  
 

Here some modification to the 
Earliest deadline First algorithm (EDF) is 
done in order to decrease the number of task 
migration, to decrease the average waiting 
and average turnaround time of the set of 
tasks. We use the proposed approach 
IDPDEDF algorithm for improved job 
assignment for multiprocessor system by 
considering deadline as the main factor. 
Before the job assignment to the processors 
first schedulability test will be carried out to 
check whether the set of tasks can be 
schedulable or not then job assignment will 
be done to the multiple processors according 
to the proposed approach IDPDEDF and 
finally scheduling is done by using improved 
Round Robin algorithm. And finally we got 
that the time complexity of IDPDEDF is 
better as compare to that of EDF and 
IDPDEDF shows better scheduling result 
than that of EDF. 
 

4. FUTURE WORK 
 

The future research will investigate 
other less complexity Algorithm .And more 
efficient scheduling algorithm that 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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