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ABSTRACT 

 

The main objective of this paper is to develop a new Algorithm for 
scheduling tasks in soft real time systems which performs better 
than the algorithm in1.  Among all the algorithms, Round Robin 
(RR) performs optimally in timeshared system but the 
effectiveness of RR algorithm solely depends upon the choice of 
time quantum. We have made a comprehensive study and analysis 
of RR algorithm and the algorithm in1. We have proposed an  
algorithm (UBDTRR) with new   parameter called urgency which 
is highest for the largest process in the ready queue .The round 
robin is optimized by dynamically changing the time quantum in 
each phase. The experimental analysis shows that Our Algorithm   
performs better than the algorithm in1  in terms of reducing the 
number of context switches, average waiting time and average 
turnaround time.  
 

Keywords: Real time system, Operating System, Scheduling, 
Round Robin Algorithm, Context Switching, Waiting time, 
Turnaround time, Urgency. 

 
1.  INTRODUCTION  
 
 

Real-Time operating system 
(RTOS) is an operating system (OS) 
intended to serve real time application 
requests. A key characteristic of a RTOS is 
the level of its consistency concerning the 
amount of time it takes to accept and 

complete an application's task.. A   hard 
real-time operating system has less jitter 
than a soft real-time operating system.   The 
design goal is not high throughput, but rather 
a guarantee of a soft or hard performance 
category. A RTOS that can usually or 
generally meet a deadline is a soft real-time 
OS, but if it can meet a deadline 
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deterministically  it is a hard real-time OS. A 
real-time OS has an advanced algorithm for 
scheduling. Scheduler flexibility enables a 
wider, computer-system orchestration of 
process priorities, but a real-time OS is more 
frequently dedicated to a narrow set of 
applications. Key factors in a real-time OS 
are minimal interrupt latency and minimal 
thread switching latency, but a real-time OS 
is valued more for how quickly or how 
predictably it can respond than for the 
amount of work it can perform in a given 
period of time. Every process has equal 
priority and is given a time quantum after 
which the process is preempted.  Although 
RR gives improved response time and uses 
shared resources efficiently, its limitations 
are larger waiting time, larger turnaround 
time for processes with variable CPU bursts 
due to use of static time quantum.  This 
motivates us to implement an algorithm with 
a higher priority called urgency   given to 
the larger process with dynamic time 
quantum concept. 

 

A. Preliminaries 
A program in execution is called a 

process.  The processes, waiting to be 
assigned to a processor are put in a queue 
called ready queue.  The time for which a 
process holds the CPU is known as burst 
time.  The time at which a process arrives is 
its arrival time.  Turnaround time is the 
amount of time to execute a particular 
process, while waiting time is the amount of 
time a process has been waiting in the ready 
queue.  Time from the   submission of   a 
request by the process till its first response is 
the response time.  Scheduler selects a 
process from queues in some manner for its 
execution.  In non-preemption, CPU is 
assigned to a process, it holds the CPU till 

its execution is completed.  But in 
preemption, running process is forced to 
release the CPU by the newly arrived 
process. In time sharing system, the CPU 
executes multiple processes by switching 
among them very fast.  The number of times 
CPU switches from one process to another is 
called as the number of context switches.  
 
B.  Scheduling algorithms 

When there are number of processes 
in the ready queue, the algorithm decides the 
order of execution of those processes is 
called scheduling algorithm. 

Some commonly used RTOS 
scheduling algorithms are: 
 
1. Cooperative scheduling 2. Preemptive   
scheduling. The different types of 
preemptive scheduling are Rate-monotonic 
scheduling(RMS), Round-robin scheduling 
(RRS), Fixed priority pre-emptive 
scheduling, an implementation of preemptive 
time slicing(FPPS), Fixed-Priority Non-
preemptive Scheduling(FPNS), Critical 
section preemptive scheduling, Static time 
scheduling, Earliest Deadline First approach, 

Stochastic digraphs with multi-threaded 
graph traversal. 

 
C.  Related Work 

An Optimized Round robin 
Scheduling Algorithm For CPU Scheduling 
is proposed by Ajit Singh et al.1. A New 
Scheduling Algorithm with intelligent time 
slice for Real Time System is proposed  by 
C.Yaashuwanth et al.2. Priority Based 
Dynamic Round Robin Algorithm with 
Intelligent Time Slice for Soft Real Time 
Systems is proposed by H.S. Behera et.al.3. 
A New Dynamic Round Robin and Shortest 
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Response Time Next Algorithm with 
Variable Original Time Slice For Soft Real 
Time Systems is proposed by H.S. Behera  
et al.4. A Modified Maximum Urgency First 
Scheduling Algorithm for Real-Time Tasks 
is proposed by Vahid Salmani et al.5. A 
Comparative Performance Analysis of Multi 
Dynamic Time Quntum Round Robin  
Algorithm With Arrival time is proposed by 
H.S Behera et al.6. 
 

D. Our Contribution 
In this paper we have proposed an 

improved Algorithm  with urgency as 
parameter in which the process with largest 
burst time is given highest priority. The 
proposed algorithm  combines the round 
robin algorithm with SRTN algorithm which 
increases the time quantum each phase and 
thus reduces the  number of context switches 
and thus increases efficiency     
 

E. Organization of the paper 
Section 2 of this paper presents the 

pseudo code and illustration of proposed 
algorithm. in section 3 experimental analysis 
of the proposed algorithm and its 
comparison with the algorithm in the 
reference  paper is presented, section 4 
contains conclusion. 
 
2. THE PROPOSED  UBDTRR ALGORITHM 
 

In our proposed algorithm, the time 
quantum is changed dynamically in each 
phase of execution and the process with 
highest burst time is given a higher priority 
parameter called urgency. 
 
A. Uniqueness of our Approach 

The proposed algorithm will be 
executed in three phase which help to 
minimize a number of performance 

parameters such as context switches ,waiting 
time and average turnaround time. The 
algorithm performs following steps as: 
 

Phase 1:  Allocate every process to CPU, a 
single time  by applying RR scheduling with 
a initial time quantum, with the time 
quantum equal to original time slice based 
on arrival time of each process. 
 

Phase 2: After completing first cycle 
perform the   following steps: 
a) Double the initial time quantum for 

process with urgency value 1.urgency is 
always one largest  process with least 
remaining burst time. 

b) Select the shortest process from the 
waiting queue and assign to CPU. 

c) After that we have to select the next 
shortest process for execution by 
excluding the already executed one in this 
phase. 

 

Phase3: For the complete execution of all 
the processes we have to repeat phase 1 
and 2 cycle. 

 

B. The Proposed Algorithm (terminologies 
used) 

In the proposed Algorithm 
(UBDTRR), when processes are already 
present in the ready queue, their arrival 
times are assigned to zero before they are 
allocated to the CPU.    The burst time and 
the number of processes (n) are accepted as 
input. 1. Let TQ be the time quantum.  
2. OTS (original time slice) is the time 
quantum of the round robin given in the first 
phase of scheduling. 3. U is the urgency 
parameter which is 1 for the process with 
highest burst time at the end of first phase.4. 
r refers to the number of phases of execution 
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Pseudo code 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1.1 Pseudo code for the proposed algorithm
(UBDTRR). 

original time slice is given,say OTS
 
While(ready que!=NULL) 

{  
 if (r==1)  /*  for the first round */
   { 
 
/*    Scheduling is done on the basis of arrival time 
*/ 
For(pi=1 to pi=pn) 
{ 
 
(TQ)i=OTS; 
 
r++; 
   } 
} 
 
else 
    
{ 
/*Scheduling will be done on the basis of shortest  
remaining time first*/ 
 
Set  u=1 for the largest  process in the ready 
que  /*  
U=urgency parameter */ 
 
For(pi=p1 to pi=pn) 
{ 
 
If(U==1) 
       { 
 
(TQ)i =2*(TQ)i-1; 
  
       } 
else   (TQ)i=(TQ)i-1; 
 
   } 
r++; 

}/* end of  loop */ 
Avg waiting times,TAT,no context switches are 
calculated 
END. 
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Fig 1.1 Pseudo code for the proposed algorithm 

C. Flow chart for  the proposed algorithm 
    (UBDTRR) 
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Fig 1.2: Flow Chart of  the proposed 
(UBDTRR). 

original time slice is given,say OTS 

if (r==1)  /*  for the first round */ 

/*    Scheduling is done on the basis of arrival time 

/*Scheduling will be done on the basis of shortest  

Set  u=1 for the largest  process in the ready  

Avg waiting times,TAT,no context switches are 

Sypply Input Parameters  :OTS, Brust 
Time , Arrival Time 
 

1st Phase Calculated with OTS as per 
Basic Round Robin Algo. 
 

Process  are Scheduled with Increasing 
Order of Burst time  
 

In Each Phase Process wit Highest 
Burst Time is Given Highest 
urgency Value = 1 
 

If Urgency =1 
,(TQ)i=2*(TQ)i
-1 

If Urgency =0 ,   
(TQ)i=(TQ)i
 

If all Process  
are Completed 

   Execution     
Terminates  

 

7) 

C. Flow chart for  the proposed algorithm  
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Fig 1.2: Flow Chart of  the proposed algorithm 
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The above mentioned pseudo code 
processes inputs on the basis of dynamic 
time quantum and burst times and produces 
outputs with reduced context switch 
times,turn around times , waiting times and 
increased throughput which is efficient as 
compared to the algorithm in1 and the 
traditional round robin architecture. 
 
D. Time Complexity of the Propsed  
     Algorithm (Ubdtrr) 
 
Let maximum number of rounds of  
Execution=i  
 
Let number of process be n 
 
Therefore time complexity = O(n*i).  
 
3. EXPERIMENTAL ANALYSIS 
 
A.  Assumptions 
 

The environment where all the 
experiments are performed is a single 
processor environment and all the processes 
are independent.  Time slice is assumed to 
be not more than the maximum burst time.  
All the attributes like burst time, number of 
processes and the time slice of all the 
processes are known before submitting the 
processes to the processor. All processes are 
CPU bound.  No processes are I/O bound. 

 
B.  Experimental Frame Work 
 

The experiment consists of several 
input and output parameters.  The input 
parameters consist of burst time, arrival 
time, time quantum and the number of 

processes. The output parameters consist of 
average waiting time, average turnaround 
time and number of context switches. 
 
C. Data set 
 
We have performed two experiments for 
evaluating performance of our new proposed 
algorithm. For all experiments, we have 
considered the data set as the processes with 
burst time in random order respectively.  In 
the 2nd case, the arrival time was in 
increasing order.  Then the above 
experiments were performed by considering 
data set with different arrival time and burst 
time for comparing to the algorithm in1. 

 
D.  Performance Metrics and parameters  
     Used 

The significance of our performance metrics 
for experimental analysis is as follows: 

1) Turnaround time (TAT): For the better 
performance of the algorithm, average 
turnaround time should be less.   

 
2)  Waiting time (WT): For the better 

performance of the algorithm, average 
waiting time should be less. 

 
3) Number of Context Switches (CS): For 

the better performance of the algorithm, 
the number of context switches should be 
less.   

 
4) Urgency: high end user interactive 

process requires urgently to be serviced 
and is given high priority. The time 
quantum is increases with each phase of 
execution. 
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E.  Experiments Performed 
 

To evaluate the performance of our 
proposed algorithm, we have taken a set of 
five processes in two different cases.   Here 
for simplicity, we have taken 5 processes.  
The algorithm works effectively even if it 
used with a very large number of processes.  
In each case, we have compared the 
experimental results of our proposed 
algorithm with the algorithm presented in1 
by Ajit Singh et al. with fixed time quantum 
Q.  Here we have assumed a constant time 
quantum Q equal to 5 in all the cases. 

Case 1:  

In this we have to consider the processes 
along with CPU burst time and process 
arrival time and also let round robin    
quantum =3 
 

Process Id Arrival 
Time 

CPU Burst     
Time(ms) 

     P1      1       4 

     P2      2       7 

     P3      3        5 

     P4      4        8 

     P5       5        9 

 
According to proposed algorithm in paper1: 
Gantt chart: 
 

P1 P2 P3 P4 P5 P1 P3 P2 P4 P5 

 
No of context switches      =  9 
Average waiting time         = 29.8 ms 
Average turn around time  = 23.8 ms 
 Throughput                        = 0.042 
According to the simple RR algorithm : 

Gantt chart: 
 
 

P1 P2 P3 P4 P5 P1 P2 P3 P4 P5 
 
 
 

P2 P4 P5 

 
No of context switches     =  12 

Average waiting time       =  19 ms  

Average turnaround time  = 24 ms 

Throughput                        = 0.041 

According to our proposed algorithm:- 

Gantt chart: 
 

P1 P2 P3 P4 P5 P1 P3 P2 P4 P5 
   1     4      7       10     13      16     17     19     22   25  31    
 

P2 P4 

 
31 32      34 

No of context switches       =  8 

Average waiting time         =  17 ms 

Average turn around time  =   23.6 ms 

Throughput                         =   0.043 
 

F.  Comparison of Features: 
 

Features   RR ORRSA[1]    UBDTRR 

Throughput 0.041 0.042 0.043 

Turnaround time 24 ms 23.8 ms 23.6 ms 

CPU Utili. Low Medium High 

Waiting time 19 ms 29.8 ms 17 ms 

Overhead 12 9 8 

Scheduler 

efficiency 

Low Medium High 

 

Fig:1.3: Comparison of throuput, average 
turnaround time, context switches etc for random 

burst sequence. 
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Fig:1.4: Comparison Graph of average turnaround 

time, context switches and waiting time  
for random burst sequence. 

 
Case 2: 
In this we have to consider the processes 
only with CPU burst time and also let round 
robin quantum=5. 
 

Process ID   CPU Burst Time (ms) 
      P1 22 
      P2 18 
      P3 9 
      P4 10 
      P5 5 

 

According to  algorithm presented in paper1: 
 

Gantt chart: 
 

P1 P2 P3 P4 P5 P3 P4 P2 P1 P1 
 

P2 
 

No of context switches         = 12 
Average waiting time          = 31.8 ms 
Average turn around time   = 43.8 ms 
Throughput                         = 0.022 

According to the simple RR algorithm: 
 
Gantt chart: 
 

P1 P2 P3 P4 P5 P1 P2 P3 P4 P2 
 
 

P2 P1 P2 P1 

 
No. of context switches    =13 
Average waiting time       =34 ms 
Average turnaround time =46.8 ms 
Throughput                        =0.021 
 

According to the  proposed algorithm 
UBDTRR: 
 
Gantt chart: 
 

P1 P2 P3 P4 P5 P3 P4 P2 P1 P1 
 

   0    5      10      15     20     25     29    34     39    49   54 
 

P2 P1 
 

 
62     64 
 

No. of context switches    =  11 
Average waiting time       =  30 ms 
Average turnaround time = 42.8 ms 
Throughput                        = 0.023 
 
G. Comparison of Features: 
 

Features      RR ORRSA[1] UBDTRR     

Throughput 0.021 0.022 0.023 

Turnaround 

time 

46.8 ms 

 

43.8 ms 42.8 ms 

 

CPU Util. Low Medium High 

Waiting time 34 ms 31.8 ms 30 ms 

Overhead 13 12 11 

Scheduler 

efficiency 

Low Medium High 

Fig: 1.5: Comparison of throuput,average 
turnaround time, context switches etc  

for random burst sequence. 
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Fig: 1.6 : Comparison Graph of average 
turnaround time , context switches  

and waiting time for random burst sequence. 
 
4. CONCLUSION   
 

A comparative study of the 
algorithm in1 and proposed one is made. It is 
concluded that the proposed algorithm is 
superior as it has less waiting response time, 
usually less turnaround time and context 
switching thereby reducing the overhead and 
saving of memory space. Future work can be 
done on this algorithm modified and 
implemented for hard real time system 
where hard deadline systems require partial 
outputs to prevent catastrophic event. 
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