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Abstract

Scheduling play an important role to perform a single (or) multiple process activities by considering scheduling criteria’s such as, waiting
time, turnaround time, CPU utilization and context switches. The scheduling criteria’s mainly depends on the quantum time which is
specific to real time systems. The challenges faced by the real time systems based on scheduling activities viz., higher waiting time, more
context switches and high turnaround time. All the scheduling criteria’s are integrated to achieve Quality of Service (QoS) like through-
put and delay. To improve the scheduling criteria’s like waiting time, context switches and turnaround time, PIMRR algorithm is pro-
posed. The PIMRR algorithm is first integrated with modulo operation to provide priority to all the process. The average of all the pro-
cesses burst time is equal to the quantum time. Performance analysis is done for PMIRR with the existing simple round robin, PRR, Pri-
ority based RR scheduling based on the scheduling criteria’s. Our results demonstrates that the PIMRR is more efficient compared to the

existing ones, in terms of waiting time and turnaround time versus quantum time.
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1. Introduction

In recent days, operating system’s performance is mainly depend-
ing upon the CPU scheduling algorithms as to perform multi-
tasking operations. Scheduling plays an important role to assign
multiple resources for completing several scheduling activities.
We have several traditional scheduling algorithms to make the
processes to perform multiple tasks simultaneously [1] [2] [3]. The
process in Operating System (OS) is nothing but the instance of
programs that is being executed as it contains codes and activity.
The traditional algorithms are First Come First Server (FCFS),
Shortest Job First (SJF), Round Robin (RR), etc.

FCFS is the simplest scheduling algorithm where the process are
inserted into the queue and served based on the first come and first
server [4]. As FCFS is the simple and easy to compute, average
waiting time and average turnaround time is very large. To over-
come the problem of waiting time and turnaround time, SJF
scheduling is proposed as it executes the small burst time first for
all the processes [4]. SJF helps to minimize the waiting time and
turnaround time but the prior knowledge of the burst time of all
the process is the major issue. To overcome the problem of prior
knowledge of burst time, RR algorithm is proposed as it is same as
FCFS algorithm along with pre-emption [5]. The pre-emption is
the temporary interruption of task but the task can be resumed
later. To implement the RR scheduling algorithm, queue is main-
tained based on FCFS process.

The basic RR gives increased waiting time, turnaround time and
more number of context switches. RR is mostly used in various
scheduling criteria’s by facing several problem like increase wait-
ing time and turnaround time and context switches which depends
upon the fixed size of quantum time. Depending on the size of
the time quantum, new RR scheduling algorithms are proposed [6]

[7] helps to improve the scheduling process like waiting time and
turnaround time. The drawbacks of the existing algorithm are
increased waiting time, low throughput, more number of context
switches and increased turnaround time.

The main objective of the proposed PIMRR algorithm helps to
improve the scheduling criteria’s like waiting time, turnaround
time and context switches. PIMRR uses modulo to prioritize the
burst time and average all the burst value to quantify the quantum
time.

2. Related Works

Scheduling in real time systems has several criteria’s such as,
waiting time, turnaround time, CPU utilization and context
switches. Based on the criteria’s, scheduling algorithms are pro-
posed mainly to maximize the throughput in terms of reducing
waiting time, context switches and turnaround time [8]. Tradition-
al scheduling algorithms such as FCFS, SJF and RR allow the
multiple users to share the multiple resources in terms of QoS.

Abbas Noon et al. proposed AN algorithm based on dynamic
quantum time which uses the burst time of the waiting time in the
ready queue. AN algorithm solves the problem of fixed quantum
time to increase the performance of the processes used in the sys-
tem. Bashir Alam et al. developed a fuzzy logic based algorithm to
decide value such that throughput not decreased without depends
on the context switch [9]. Based on the fuzzy logic, fixed quantum
time problem is solved and calculated. Here, scheduling criteria’s
are not considered and analysis based on the fuzzy based algo-
rithm. Mohanty et al. proposed Priority Based Dynamic Round
Robin (PBDRR) for improving the waiting time, turnaround time
and context switches by taking dynamic quantum time [10].
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PBDRR lacks in considering the input processes which can also
reduce the scheduling criteria further. Scheduling algorithm de-
veloped must be applied to both soft and hard real time systems.

Output:Gantt chart

Number of processes and their burst time
If (Ready queue is not empty)
{
Processes Py’ =Ready Queue
B > Bumst time

Calculate p’
p=Average CPU burst time ‘B” of all the processes

/{ Modulo “M" each processes
Calculate "M for each process
M=Burst Time B %p

Sort the processes “P° based on the value "M’ in ascending order

Assign Quanfum time ‘g ="p’
Create Gantt chart based on all the processes with *q’

For (p=1; p<=n:P++)
{

For (r=1;r<=n;r+)

If(plf] <=q)
// Update the process table;
else
Plr]=B[]-¢;
// stored in the Gantt chart

}

}

1}

Suman Bhatia et al. consider the problem of fixed time slice to
reduce the response time, waiting time and throughput. A modi-
fied round robin algorithm is proposed which depends on the vari-
ation of time slice to improve the system performance. Neha Mit-
tal et al. proposed a modified round robin algorithm based on
quantum time to reduce the time and space complexity with re-
spect to the scheduling criteria’s [11]. The modified round robin
considered several factors such as, providing time slice for all the
process, CPU utilization, degree of multiprogramming and usage
of resources. It lacks with the suitably of hard real time systems by
varying the quantum time.

Behera et al. consider the multitasking operating system based on
CPU scheduling for real time systems. Proposed two process CPU
scheduling algorithm which depends on the scheduling criteria
viz., waiting time, turnaround time and context switches. Process
gets dispatched to another process based on the CPU requirement
and increase order of burst time [12] [13] [14]. Two processes
CPU scheduling algorithm reduce the average waiting time and
average turnaround time but context switch scheduling criteria is
not considered [15] [16].

Above existing survey lacks in providing optimality regarding the
scheduling criteria’s in which the system performance can be im-
proved further [17] [18] [19]. Propose a scheduling algorithm
which is suitable for both soft and hard real time systems [20] [21]
[22].

3. Proposed Model

A. PIMRR Algorithm:

In PIMRR algorithm, we have taken ‘n’ processes ‘P’ =
{P1,P2,P3,P4,Ps, . . .P,}along with the burst time ‘B’ to create gantt
chart to validate the ‘n’ process response. The main objective of
the algorithm to calculate the improve form of scheduling crite-
ria’s viz., waiting time, turnaround time and context switch. When
the quantum time value depends on the processes availed during
the particular time, gradual improvement in the system perfor-
mance. So, PIMRR algorithm uses average CPU burst time of all
the processes is taken as the quantum time for all the processes.

The priority based processes are taken into consideration to reduce
waiting time of the overall process. Hence, our algorithm uses
modulo based method against burst time to prioritize process by
process for a one complete cycle. Then for the next cycle, the
above process gets repeated till the end of all the processes in the
system. At the end, gantt chart is created for all the processes pre-
sent in the system.

Input:Processes ‘P’ = {P1,P,,P3, P4,Ps, . .
‘BS

.P.} and their burst time

B. Workflow Process:
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Fig. | PIMKR algorithm

The workflow process of PIMRR algorithm is represented in Fig.1.

C. Mathematical Illustration:

3

For the mathematical illustration, we have taken
along with the burst time value.

5’ processes

Process Burst Time
P1 22
P2 18
P3 09
P4 10
P5 04

Calculate ‘M’ = Average of the Burst Time

IZ+18+9+10+4 63

5

=12

Where, ‘M’ is equals to quantum time ‘q’ = 12
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/I To calculate and assign the priority value for each process by
applying modulo

Process Modulo Operation Priority value
P1 22 mod 12 10
P2 18 mod 12 06
P3 9 mod 12 09
P4 10 mod 12 10
P5 4 mod 12 04

Based on the priority value assigned to each value, it is sorted in
ascending order as below,

4. Performance Analysis

Based on the analysis, we have compared three algorithms viz.,
simple RR, PRR, Priority based RR CPU scheduling with our
proposed PIMRR algorithm based on the scheduling criteria’s
such as, Quantum time, waiting time, turnaround time and context
switch. Results show that the PIMRR algorithm is more efficient
in all the scheduling criteria aspects considered above than the
existing ones as represented in Table. 1.

Process Burst Time
P5 4 Table. 1. Analysis based on various scheduling criteria’s
p2 18 Time Average Average Turn- Number of
B3 09 Algorithm Quantum Wa_iting around Time Co_ntext
P1 10 Time Switches
P4 22 Simple
With Quantum time ‘q” = 12, create Gantt Chart for all the process | Round Robin 26 69.75ms 98.75 ms 07
in the table below, 9]
Process Burst Time Proposed RR 29 69ms 98ms 05
P5 4 B ['13]t
riority
E:Z% (1)5 baseq Round
Robin CPU 12 32.5ms 44.5ms 13
P1 12 .
scheduling
P4 10 [14]
P5 P2 P3 P1 P4 AFl)gl]'(\J/:'IF;‘Ffm 12 30.6ms 38.4ms 06
0 4 16 37 47

Again apply quantum time ‘q” = 12 for the remaining processes
having burst time.

Process Burst Time
P5 0
P2 06
P3 0
P1 10
P4 0

Again create the Gantt chart for the remaining processes

[ ps [ P2 [ P3 | PL [ P4 | P2 | PL |
0 4 16 25 37 47 53 63

Then calculate Context switch, Average waiting time and Average
Turn Around time.

Number of Context Switches = 6
7’1 >(0-0)

P2> (4-1)+(47-4)=46
Average Waiting time = P32J(16- 2)=14

P4 >(25-3)+(63-25)=38

P5>(37-4)=33

&5 + 14 + 60+ 33
- 5

= 30.6ms

Average turnaround Time = 4+53+25+63 + 4?,}5
_192
= //5

=38.4ms

5. Conclusion

Based on the scheduling system aspects, PIMRR algorithm is
proposed to improve the scheduling criteria viz., waiting time,
turnaround time and context switches. Here, we have applied mod
function to the burst time value to assign priority to the processes
which are taken into consideration. The mod function is applied to
reduce the average waiting time of all the processes in system.
Quantum value is equal to the average of all processes burst time
value. Based on the assigned quantum value, number of context
switches gets decreased. Overall performance of PIMRR algo-
rithm is analysed against existing simple RR, PRR and Priority
based RR CPU scheduling algorithm with respect to several
scheduling criteria like waiting time, turnaround time and context
switch.
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