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Abstract:-Round Robin Scheduling algorithm is 

designed especially for time sharing Operating 

system and Real Time System .Jobs get the CPU for 

a fixed time (quantum time or time slice) in Round 

Robin Scheduling. It is Similar to FCFS (first come 

first serve scheduling),but with  preemption (that is  

CPU interrupted at regular intervals). Ready queue 
is treated as a circular buffer. Process may use less 

than a full time slice. If process is incomplete at the 

end of time slice, they join in the end of ready 

queue. The Round Robin Scheduling algorithm has 

its disadvantages that is its longer average waiting 

time, higher context switches, higher turnaround 

time .In this paper a new algorithm is presented 

called Mixed Round Robin scheduling algorithm 

.Mixed Round Robin Scheduling is the mix-up of 

three Scheduling algorithm i.e (MIN-MAX,AVG-

MAX and BPRR) .In this scheduling algorithm the 

main idea is to adjust the time Quantum 
dynamically so that this algorithm perform better 

performance than simple Round Robin scheduling 

algorithm. 

Keywords-Operating System, Round Robin, 

Turnaround time, Waiting time, Context Switch. 

I. INTRODUCTION 
 

Operating system is system software which makes 

an interface between end user and computer 

hardware, so that the user can handle the system in 

a convenient manner. Scheduling is the most 

repetitively used fundamental concept in OS. In 

multitasking and multiprogramming environment it 

is necessary to choose the process among the 
number of process present in the job pool according 

to their need. Allocation of CPU to the processes is 

done by scheduler, which operated by some 

scheduling algorithms. FCFS, SJF, Priority & RR 

are different type of scheduling algorithms. From 

these entire algorithm Round Robin algorithm is 

the most popular non-preemptive scheduling 

algorithm which works on Real time system also. 

In non-preemptive scheduling algorithm, CPU is 

assigned to a process until its execution is 

completed. But in preemption, running process is 

forced to release the CPU by the newly arrived 

process. 

 

II. CPU SCHEDULING ALGORITHMS 
 
There are many scheduling algorithm are designed 

like FCFS, SJF, PRIORITY, ROUND ROBIN etc. 

In the First-Come-First-Serve (FCFS) algorithm, 

process that arrives first is immediately allocated to 

the CPU based on FIFO policy. In Shortest Job 

First (SJF) algorithm, process having shortest CPU 

burst time will execute first. If two processes 

having same burst time and arrive simultaneously, 

then FCFS procedure is applied. Priority 

scheduling algorithm, provides priority (internally 

or externally) to each process and selects the 

highest priority process from the ready queue. In 
case of Round Robin (RR) algorithm, time interval 

of one time quantum is givento each process 

present in the circular queue. 

 

III. PERFORMANCE METRICS 
 

The proposed algorithm is designed to meet all 

scheduling criteria such as maximum CPU 

utilization, maximum throughput, minimum 

turnaround time, minimum waiting time and 

context switches. Here we are considering the 
performance criteria in each case of our 

experiment. 

 

Turnaround Time (TAT)=Finish Time–Arrival 

Time. Average Turnaround Time should be less. 

Waiting Time (WT)= Start Time- Arrival Time. 

Average Waiting Time should be less. 

Context Switch (CS)=Switching between the 

processes. The number of context Switch should be 

less. 
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IV. RELATED WORK 

In the last few years different approaches are used 

to increase the performance of Round Robin 

scheduling like High performance Round Robin 

(HPRR), Even-Odd Round Robin(EORR), Average 

Max Round Robin Algorithm (AMRR),Mid-
Average Round Robin Scheduling(MARR),Min-

Max Round Robin (MMRR),Adaptive Round 

Robin Scheduling using Shortest Burst Approach 

Based on Smart Time Slice, Multi-Dynamic time 

Quantum Round Robin (MDTQRR), Self-

Adjustment Time Quantum in Round Robin 

(SARR),Dynamic Quantum with Re-adjusted 

Round Robin (DQRRR),Best Performance Round 

Robin(BPRR),Optimal Performance Round 

Robin(OPRR),Generic Round Robin(GRR). 

III. PROPOSED ALGORITHM 

1. Initialize 

CS=0, AWT=0, ATT=0, 

i=0,S1=0,c1=0,j=1,n=100,S2=0,c2=0,p[n], 

TimeQuantum[5], sum=0 

2. Sort the process in the ready Queue in 

ascending order of their BT. 

//n = number of processes and i = loop variable 

3. while ( RQ != NULL ) 

//RQ = Ready Queue 

a).  TQMM = MAXBT – MINBT 

//TQMM = Time Quantum 

//MAXBT = MAXimum Burst Time 

//MINBT = MINimum Burst Time (Remaining burst 
time of the processes) 

4. If one process is there then TQMM is equal to  

BT of itself 

5. TimeQuantum[ ]=TQMM 

6.  Calculate the average of BT of the last three 

processes and put them in Avg. 

7.For (i=N-2 to N loop) 

{ 

a) sum=sum+ BT(Pi); 

} 

8. Avg=sum/3; 

//Avg=Average of last three process BT. 

9. TQBPRR = Avg; 

10. TimeQuantum[]=TQBPRR 

//end of for 

11. If two processes are there then the 

TimeQuantum[ ]= is equal to the average of BT of 

the two processes. 

12.  If one process is there then after calculation 

TQ is equal to BT itself  

i.e TimeQuantum[ ]=BT. 

13. while(RQ!=NULL) 

//MAXBT=Maximum Burst Time 

14. AVG= (Sum of BT of all the process)/Number 

of processes. 

//(Use round off function in AVG.) 

15. TQ1=(AVG+MAXBT)/2 

16. TimeQuantum[ ]=TQ1 

//(Use round off function in TQ1) (Remaining Burst 

time of the process) 

17. If one process is there then TimeQuantum= 

BT itself 

18.  Large_TQ=TimeQuantum[1]; 

19.Repeat for i=1 to 5-1 

{ 

a)If( TimeQuantum[i]>Large_TQ) 

Then  

b) Large_TQ=TimeQuantum[i]; 

} 

20. Repeat for i=1 to N loop 

// Assign Large_TQ to (1 to N)processes. 

{ 
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a) Pi->Large_TQ 

//Assign TQ to all the available processes. 

} 

//End of for. 

21. Calculate the remaining Burst time of the 

processes. 

22. If (new process arrived and BT!=0)  

then go to step1  

else  

23. if (new process is not arrived and BT!=0) 

 then go to step 2  

24. if ( new process is arrived and BT != 0 )  

then go to step 1  

else  

25. Calculate ATT, AWT and CS. 

//ATT = Average Turnaround Time / 

/AWT = Average Waiting Time 

//CS = number of Context Switches 

26. End 

IV. EXPERIMENTAL ANALYSIS 

Case 1: Let’s consider five processes with Burst 

time (P1=18, P2=34, P3=49, P4=64, P5=78) with  
Arrival Time =0 as shown in the Table 1. Table 2 

shows the output using RR , EORR and MIXED 

algorithms. Figure1,2,3  shows the Gantt chart of 

both RR , EORR and MIXED algorithm 

respectively. 

Table1.Process with Burst Time 

Processes Arrival Time Burst Time 
                                 

P1 

                                     

0 

18 

                                 

P2 

                                     

0 

34 

                                 

P3 

                                     

0 

49 

                                 

P4 

                                     

0 

64 

                                 

P5 

                                     

0      

78 

 

 

 

Table 2: Comparison between RR algorithm, EORR algorithm and new proposed MIXED Round Robin 

algorithm. 

 
Algorithm Time Quantum Turnaround Time Average Waiting 

Time 

Context Switch 

RR 20   155.2 107.2 13 
EORR 49,29 125.6 77 7 

MIXED 64,14 115.8 67.2 6 
 

      TQ=20 

0      18      38         58        78           98          112          132         152         172            181          201        221      225       

243                                                                                                                           

Fig.1: Gantt chart of RR from Table 1 of CASE 1. 
 

                                                           TQ=49      TQ=29 

 

0                  18                         52                             101                      150                     199                   214             243 

                                                               Fig.2: Gantt chart of EORR from Table 1 of CASE 1. 

                                                                               

P1 P2 P3 P4 P5 P2 P3 P4 P5 P3 P4 P5 P4 P5 

P1 P2 P3 P4 P5 P4 P5 
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                                                                                       TQ=64                                                                                      TQ=14 

0  18     52        101                        165                             229                   

243 

Fig.3: Gantt chart of MIXED from Table 1 of CASE 1. 

Case2: Let’s consider five processes with Burst time (P1=42, P2=43, P3=44, P4=45, P5=46) with Arrival Time 

=0 as shown in the Table 3 . Table 4 shows the output using RR , EORR and MIXED algorithms. Figure 4,5,6 

shows the Gantt chart of both RR , EORR and MIXED algorithms respectively. 

Table3.Process with Burst Time 

Processes Arrival Time Burst Time 
                                 P1                                      0 42 
                                 P2                                      0 43 
                                 P3                                      0 44 
                                 P4                                      0 45 
                                 P5                                      0      46 

 

Table 4: Comparison between RR algorithm, EORR algorithm and new proposed MIXED Round Robin 

algorithm 

Algorithm Time Quantum Turnaround Time Average Waiting 

Time 

Context Switch 

RR 20 210 166 15 
EORR 44,2 155.8 111.8 7 

MIXED 45,1 130 86 5 

 

TQ=20 

0        20    40     60        80       100        120        140        160          180        200         202          205     209   214    220 

Fig.4: Gantt chart of RR from Table 3 of CASE 2. 

                                           

TQ=44                       TQ=2 

0                       42                              85                              129                            173                    217                   218            

220        

Fig.5: Gantt chart of EORR from Table 3 of CASE 2. 

 

                                                          TQ=45                                                                                                          TQ=1                           

0  42     85        129          174                             219                   

220 

Fig.6: Gantt chart of MIXED  from Table 3 of CASE 2. 

 

P1 P2 P3 P4 P5 P5 

P1 P2 P3 P4 P5 P1 P2 P3 P4 P5 P1 P2 P3 P4 P5 

P1 P2 P3 P4 P5 P4 P5 

P1 P2 P3 P4 P5 P5 
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Case3: Let’s consider five processes with Burst time (P1=11, P2=22, P3=44, P4=88, P5=166) with Arrival 
Time =0 as shown in the Table 5 . Table 6 shows the output using RR , EORR and MIXED algorithms. Figure 

7,8,9 shows the Gantt chart of both RR , EORR and MIXED algorithms respectively. 

Table5.Process with Burst Time 

Processes Arrival Time Burst Time 
                                 P1 0 11 
                                 P2 0 22 
                                 P3 0 44 
                                 P4 0 88 
                                 P5 0 166 

 

Table 6: Comparison between RR algorithm, EORR algorithm and new proposed MIXED Round Robin 

algorithm 

Algorithm Time Quantum Turnaround Time Average Waiting 

Time 

Context Switch 

RR 20 167.4 101.2 19 
EORR 74,93 138 72 7 

MIXED 116 123.4 57.2 5 
 

TQ=20 

0    11     31      51     71      91     93    113    133    153   157    177    197    217   237   245     265     285   305    325  331 

Fig.7: Gantt chart of RR from Table 5 of CASE 3. 

TQ=74       TQ=93 

 

0                    11                          33                          77                  151                    225                             238                  331                               
 

Fig.8: Gantt chart of EORR from Table 5 of CASE 3. 
 

 

                                            TQ=116                                                                                                                TQ=50 

0  11     33        77          165                        281                   331 

Fig.9: Gantt chart of MIXED from Table 5 of CASE 3. 

 

Case 4: Let’s consider five processes with Burst time (P1=14, P2=28, P3=39, P4=48, P5=62) with Arrival Time 

(P1=0,P2=9,P3=11,P4=14,P5=18) as shown in the Table 7 . Table 8 shows the output using RR , EORR and 

MIXED algorithms. Figure 10,11,12  shows the Gantt chart of both RR , EORR and MIXED algorithms 
respectively. 

Table7.Process with Burst Time 

Processes Arrival Time Burst Time 
                                 P1 0 14 
                                 P2 8 28 
                                 P3 10 39 
                                 P4 14 48 
                                 P5 18 62 

P1 P2 P3 P4 P5 P2 P3 P4 P5 P3 P4 P5 P4 P5 P4 P5 P5 P5 P5 P5 

P1 P2 P3 P4 P5 P4 P5 

P1 P2 P3 P4 P5 P5 
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Table 8: Comparison between RR algorithm, EORR algorithm and new proposed MIXED Round Robin 

algorithm 

Algorithm Time Quantum Turnaround Time Average Waiting 

Time 

Context Switch 

RR 20 109.4 71.2 11 
EORR 38,13,11 104.2 66 8 

MIXED 50,12 81.4 43.2 6 
 

TQ=20 

 

0          14          34               54                 74              94  102         121          141            161        169       189        191   
 

Fig.10: Gantt chart of RR from Table 7 of CASE 4. 

 

     TQ=38                                               TQ=13                                TQ=11  

0                  14                         42                        80                118                 156                 157              167          180          191 

Fig.11: Gantt chart of EORR from Table 7 of CASE 4. 

 

TQ=50                                                                                    TQ=12 

0  14     42        81          129                            179                    191 

Fig.12: Gantt chart of MIXED from Table 7 of CASE 4. 

 

 

Fig.13: Comparison of average Turnaround Time of  RR , 

EORR and MIXED RR taking arrival time into 

consideration. 

 

 

 

 

 

 

Fig.14: Comparison of average Waiting Time of  RR , 

EORR and MIXED RR taking arrival time into 

consideration. 

P1 P2 P3 P4 P5 P2 P3 P4 P5 P4 P5 P5 

P1 P2 P3 P4 P5 P3 P4 P5 P5 

P1 P2 P3 P4 P5 P5 
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Fig.15: Comparison of Context Switching of  RR , EORR 

and MIXED RR taking arrival time into consideration. 

V. CONCLUSION 

 

CPU is one of the most important components of 

the computer resources. CPU scheduling involves 

careful examination of waiting processes to 

determine the most efficient way to service the 

request. In this paper an Mixed round robin 

scheduling algorithm is proposed. This proposed 

CPU scheduling algorithm will give better 

performance than RR and EORR and that is 
achieved by increasing Time Quantum 

Dynamically and decreasing the total Turnaround 

Time, Average Waiting Time and Number of 

Context Switching. 
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