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    Abstract---The main objective of this paper is reducing the CPU 

waiting time.This paper explains a new approach for CPU 

Scheduling algorithm which can be used to improve the performance 

of CPU in real time operating system. There are various algorithms 

existing in this system such as SJF, RR and Priority scheduling etc. 

All processes must be scheduled before execution. The existing RR 

scheduling takes a static CPU quantum time and executes the process 

accordingly. But in the paper studied, we found the dynamic 

approach of getting quantum time. We introduce a new approach 

using floor function that provides dynamic quantum time. The 

proposed Round Robin CPU scheduling algorithm also implements 

the concept of existing RR CPU scheduling. We observe our average 

waiting time and turnaround time are smaller than the existing 

approaches of RR CPU scheduling found. 
 

    Keywords–CPU scheduling, Round Robin(RR) CPU scheduling 

algorithm, Average waiting time, time quantum, Gantt chart, Burst 
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I. INTRODUCTION 

N Operating System is an important part of almost every 

computer system. A computer system can be divided 

roughly into four components, the hardware, the 

operating system, the application‟s program and user. A 

process migrates between the various scheduling queues 

throughout its lifetime an operating system must select for 

scheduling purposes processes from these queues in some 

fashion. The selection process is carried out by the 

appropriate scheduler. The objective of multi programming is 

to have some process running at all time, in order to maximize 

CPU utilization.  

    Whenever the CPU become idle, the operating system must 

select one of the processes in the ready queue to be executed.      

    The selection process is carried out by the short-term 

scheduler (or CPU scheduler). CPU scheduler is the basic 

concept of operating system. Sharing the computer CPU re-

sources between various processes is called scheduling. 
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    A number of assumptions are considered in CPU 

scheduling are as follows [6, 7] 
 

1. Job pool consists of runnable processes waiting tor the 

CPU.  

2. All processes are independent and compete for 

resources.  

3. The job of the scheduler is to distribute the limited 

resources of CPU to the different processes fairly and 

in a way that optimizes some performances criteria 
 

    The CPU scheduling also plays an important role in the real 

time operating system which always has a time constraint on 

computations. A real time system is the one whose 

applications are mission –critical, where real-time tasks 

should be scheduled to be completed before their deadlines [9, 

10]  
    CPU scheduling decision may take place under the flowing 

four circumstances [2]: 

1. When a process switch from the running state to the 

waiting state.  

2. When a process switches from the running state to the 

ready state.  

3. When a process switches from the waiting state to the 

ready state.  

4. When a process terminates.  
 

    When scheduling takes place only under circumstance 1 to 
4 is called non-preemptive, otherwise the scheduling scheme 
is preemptive. 

 

 

 

 

 

 

 

 

 
Fig1.1: Diagram of process state 

II. SCHEDULING CRITERIA 

   Different CPU scheduling algorithms have different 

properties, and the choice of a particular algorithm may favor 

one class of processes over another.Many criteria have been 

A 
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suggested for comparing CPU scheduling algorithms. Which 

characteristics are used for comparison can make a substantial 

difference in which algorithm is judged to be best. The 

criteria[2] include the following: 

CPU utilization: We want to keep the CPU as busy as 

possible. Conceptually, CPU utilization can range from 0 

to 100 percent. In a real system, it should range from 40 

percent (for a lightly loaded system) to 90 percent (for a 

heavily used system).  
 

Throughput: If the If CPU is busy executing processes, 

then work is being done. One measure of work is the 

number of processes that are completed per time unit, 

called throughput. Throughput is slow in round robin 

scheduling implementation.  
 

Turnaround Time: The important criterion is show long 

it takes to execute that process. The interval from the 

time of submission of a process to the time of completion 

is the turnaround time. Turnaround time is the sum of the 

periods spent waiting to get into memory, waiting in the 

ready queue, executing on the CPU, and doing I/O.  
 

Waiting Time: The CPU scheduling algorithm does not 

affect the amount of time during which a process 

executes or does I/O; it affects only the amount of time 

that a process spends waiting in the ready queue. Waiting 

time is the sums of the periods spend waiting in the ready 

queue.  
 

So we can conclude that a good scheduling algorithm for 

real time and time sharing system must process following 

characteristics [3]:  

Maximum context Switch  

Maximum CPU Utilization 

Maximum Throughput 

Minimum Turnaround time 

Minimum Waiting time  

Minimum Response time 

III.  ROUND ROBIN SCHEDULING ALGORITHM 

    The Round Robin scheduling algorithm [1] is given by 

following setps:- 
 
Step 1: The Scheduler maintains a queue of ready processes 

and a list of blocked and swapped out processes. 

Step 2:The Process Control Block of newly created process is 

added to end of ready queue. The Process Block of 

terminating process is removed from the scheduling data 

structures. 
 
Step 3:The scheduler always selects the Process Control 

Block from the head of the ready queue.  

Step 4:When a running process finishes its time slice, then it 

is moved to end of ready queue.  

Step 5:The event handler performs the following actions:  
a) When a process makes an input-output request or 

swapped out, its Process Control Block is removed from 

ready queue to blocked/swapped out list.  

b) When I/O operation awaited by process is swapped in its 

Process Control Block or a process finishes is removed 

from blocked/swapped list to end of ready queue.  
 

   Some disadvantages [5] of round robin CPU scheduling 

algorithm for operating system which are follows:   

       Static time quantum 

       Large Waiting time and Response time 

       Large  Number of Context Switch 

       Low throughput  

    So all of observation it can be conducted that the round 

robin architecture is not suitable for real time system. The 

proposed algorithm can be eliminating the drawback of round 

robin algorithm that can be used for real time system.  

IV.  PROPOSED ALGORITHM 

    The proposed architecture focuses on drawback of existing 

round robin algorithm. Round robin algorithm time slice is 

considerable but proposed algorithm time slice is fixed. The 

proposed algorithm waiting time is less than round robin 

algorithm. The proposed algorithm will help helps to 

maximize a number of performances. The algorithm performs 

following steps: 

Step 1: Compute Time slice = Floor (root) (addition total 

number of process). 

Step 2: First find Small burst time processes then one‟s it 

service, if it complete then remove the queue. 

Step 3: After first service if process remaining time is less 

than or equal to time slice then again service it, otherwise 

send it ready queue. 

Step 4: Find the nearest process of time slice and given 

service it, then go to step 3. 

Step 5: This process is continue until all process take 

service in one time. 

Step 6: go to step 2. 

Step 7: End 

V. WORKING PROCEDURE 

    Let consider five processes P1, P2, P3, P4and P5 with their 

burst time 20,15,5,9,12. First we calculate the time quantum 

according to our given process.TQ=Floor (root) (additional 

total number of process) = Floor (root) 

(P1+P2+P3+……………..Pn).First take the small burst time 

of job then service it. If remaining burst is less than or equal 

TQ then again service. We see P3 is the small process so, 

service first P3. Now find nearest burst time of TQ, here P4 is 

nearest process so, service it one time. After first time service 

of P4 it remaining time is less than or equal to TQ so, again 

service it. Again find nearest burst time of TQ, here P5 is 

nearest process, service P5. After first time service of P5 

remaining burst time is less than of TQ according to the 

algorithm, service again P5. Again find next nearest process 
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of TQ here P2 is next nearest process so, service it and remain 

burst time send ready queue. Then service P1 and remain 

burst time send ready queue. Now we see two processes are 

waiting in ready queue so, find small burst time, P2 is small 

burst time service it and remaining burst time is less than TQ, 

service it again. Finally service P1.For waiting time P1 is 41, 

P2 is 33 and P3 is 0, P4 is 5, and P5 is 14 so, Average waiting 

time is 18.6ms where 36.4ms average waiting time is round 

robin CPU scheduling. 

VI. COMPARISON BETWEEN PROPOSED ALGORITHM AND 

ROUND ROBIN ALGORITHM 

FIRST COMPARISON :ROUND ROBIN ALGORITHM 
 
    Five process consider  With burst time  .Let p1,p2,p3,p4 

and p5 are five process  

Time quantum (Tq)=Floor(Root)(20+15+5+9+12)= 7  
                                    

TABLE-I 
 

Process Name 

CPU Burst 

Time(ms) 

  

P1 20 

  

P2 15 

  

P3 5 

  

P4 9 

  

P5 12 

  

 

Process according to the Round Robin algorithm consider                                                                                            

time quantum 7 and process P1,P2,P3,P4,P5 perform 

following Gantt Chart: 

 
Total waiting time=182  
Average waiting time=36.4  
Average turnaround time=48.6 

 

Proposed Algorithm: 
 

   The proposed algorithm consists same time quantum of 

round robin algorithm. TQ=Floor (Root) (20+15+5+9+12) =7 
 

   Process according to the proposed algorithm consider time 

quantum 7 and process P1,P2,P3,P4,P5 perform following 

Gantt Chart: 

 

 
Total Waiting time = 93 

Average Waiting time = 18.5 

Average Turnaround time = 30.5 

Graphical Comparison between RR and Proposed Algorithm: 

 
Fig 1.3: Round Robin algorithm waiting time 

 

 
Fig 1.4: Proposed Round Robin algorithm waiting time 

VII. CONCLUSION AND FUTURE WORK:  

    Round robin algorithm is mostly use in time sharing system 

and we try to reduce the average waiting time of round robin 

algorithm use reduce round robin algorithm .first compare 

round robin and our proposed algorithm and we see that our 

algorithm reduce average waiting of round robin algorithm 

successfully .so our algorithm is more efficient of round robin 

algorithm. some drawback remaining our algorithm we try to 

remove it future such as when burst time difference is only 

one here some problem face our algorithm so we try to 

remove it from our algorithm .finally we tell reduce round 

robin algorithm is more efficient than round robin algorithm 

and give better performance in time sharing system. 
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