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Abstract

In this research, a study on operating system tells about its working, how it helps as interface between user software and system hardware .To
implement this, different scheduling is used to provide multiple processing in a hardware. There are different levels of scheduler applied in
different levels of process from ready queue to termination. This paper focuses on the average amount of waiting time and amount of turnaround
time of processes. The proposed algorithm purely defines less waiting time and turnaround time as compared to the round robin scheduling and

shortest job first scheduling algorithm.
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1. Introduction

An operating system is a program which operates the system
hardware. It helps in interfacing or connecting hardware to the
software. It is designed in such a way which creates an interface
between user and hardware.

This interface provides the user to interact with the hardware and
execute programs. Operating System is responsible for simultaneous
working of many users.

It is the most important part of system. Operating system is not only
considered as windows, Linux, Mac .Any software which links or
connects to the hardware is an operating system.

For example, if we consider a calculator there is no such operating
software built in it but it has software programmed in C language
which helps in interfacing to the calculator.

More summarized definition could be that the word operating system
itself define as "operate” which means to access or to control the
functioning and "system" which means any of hardware device,i.e. a
substance or in language of computer science a software that access or
control the functioning of a system.

We all know that the data is stored in the form of 0's and 1's in the
hardware but the data could not be inserted into the hardware in form
of 0's and 1’s, here we need a software that is operating system which
helps in converting our language into machine language. Whenever
we input our data into a System using software, the Operating system
helps it to convert the data in form of 0’s and 1°s.

There are no. of processes in a system i.e. when we start a program
(program in execution is called process) it divides in no. of instruction
those instructions are loaded in processor and finally output is
generated .The processing of instructions are done through
scheduling. There are some scheduling protocols which are applied
before and after processor so that each process works smoothly.

To complete a program in execution we are required process
scheduling. Before the systems were designed as a single processor

i.e. they could perform only one task at a time, the rest of the
processes need to wait for their chance to enter in CPU.

Nowadays the latest systems are multiprocessing. It does not mean
that the no. of processors are added in the system, instead scheduling
protocols are applied to execute program simultaneously.

Scheduling means something in a systematic manner. the same thing
is done in our system .All the processes are scheduled according to
some parameter. This helps in keeping CPU busy instead of sitting
idle. The concept of multiprocessing was to maximize the CPU
utilization.

When program is executed the no. of processes are stored in the
memory .When a process has to wait for some reason like
input/output request, the operating system handovers the CPU to
another process, this saves time and increases CPU utilization.

There are three levels of process scheduling and these are described
as:

2. Long Term Schedular

The long term scheduler opts to which processes are to be listed in the
ready queue. The sequences of processes by which they will be
executed in the processor are listed in the ready queue by long term
scheduler. All the processes get executed after the scheduler selects
the processes.

3. Mid Term Schedular

In midterm scheduler, the process is removed temporarily from the
main memory to secondary memory (hard disk) or vice versa. This
phenomenon is referred to as swapping of processes out. In swapping,
if a process makes a request for input/output, the process is suspended
and moved to secondary memory, this helps in the creation of space in
the memory for another process.
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4. Short Term Scheduler

This is also known as CPU scheduler. This scheduler fluctuate the
state of process from ready queue to the running state. It picks a
process from the ready queue which is ready to execute and allocate it
to the CPU. The control over processes is done by short term
scheduler i.e. it can even forcibly dispatch the process from a CPU
and insert another process into CPU or it can keep executing the same
process. This Scheduler also decides which process to execute next
.This is faster than long term scheduler.
Five situations occur for the process from the ready queue to the
termination.
1. The process in the ready queue switches from ready state to
running state.
2. The process switches from running states to the waiting
state when it request for input /output.
3. The process switches from the running states to the ready

states.
4. When the process switches from waiting state to ready

states.
5. When a process terminates.

Admitted

Admitted
1/O or Event Completion
Scheduler

Dispatch L1/0 or Event Wait

Fig. 2

5. Scheduling Criteria

There is some scheduling which have different properties from each
other. Among these scheduling, according the situation the scheduling
is decided. There are certain parameter which helps in distinguish,
which scheduling must be used in particular situation.

CPU Utilization: In this, the CPU cannot be left idle. The CPU
processing must be continuous i.e. it must remain busy. In real time
system the CPU utilization reaches to 89.9% in hard real time system
and 60% in soft real time system.
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Fig. 3
This is a graph of CPU utilization of a normal user with operating
system windows 10.

Throughput: Throughput stands for number of process executing per
unit time. If the CPU is continuously busy than it will give a good
throughput.
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Turnaround Time: The time spends by the process from the time of
submission to the time of completion is turnaround time. Turnaround
time is the complete time taken by the process to execute .It can be
calculated as:

Turnaround Time = Completion Time-Arrival Time
i.e.

Process Arrival Time Burst Time
P1 0 5
P2 0 2

These two processes has arrival time same but different burst time so
if we apply shortest job then we get different completion time for both
the processes and we can calculate turnaround time.

So,
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P2 | P1 |

0 2 7
Here completion time for p1=7 and p2=2

So, turnaround time for p1:7-0=7

Turnaround time for p2:2-0=2

Waiting Time: The times spend by the process in a ready queue is
the waiting time. It can be calculated as:

Waiting Time=Turnaround Time-Burst Time

Now we can calculate waiting time for both processes

Waiting time for processl

7-5=2

Waiting time for process2

2-2=0

The CPU scheduling does not acts on the amount of time during the
process execution or does input/output, it only acts on the waiting
time of process spend in a ready queue.

Response Time: It is the time when the process start responding for
the 1% time, is called response time. It is not the time taken by the
process to give output.

Context Switching: The switching of CPU from one process to
another process is called context switching. The time used in
switching must be less as it is wastage of time along with memory.
Now, we can optimize that a scheduling algorithm must pursue
certain criteria for a real time and time sharing system.

CRITERIA MINIMIZE | MAXIMIZE
CPU Utilization v
Throughput v
Turnaround Time
Waiting Time
Response Time
Context Switching

ANANENEN

6. Simple Round Robin Scheduling Algorithm

The round robin scheduling algorithm can be defined as:-
1. Atime quantum is set.
2. The processes are added to the ready queue.
3. The ready queue at as FIFO.
4. The 1% process is selected and executed up to the time
quantum.
5. As the time quantum finishes two situation can be
obtained:-
e  The burst time of process must have less or equal to
the time quantum, then the process will release the
CPU.
e If the burst time of process is greater than the time
quantum than the process is dispatched back to the
ready queue.

6. Then the scheduler will pick up next process.
7. Simple Shortest Job First Scheduling
Algorithm

The shortest job first scheduling algorithm can be defined as:
1. The process is loaded into ready queue.
2. The process with shortest next burst time is selected and
executed .The process executes up to its burst time.
3. As the execution is completed the CPU selects for the process
next with shortest CPU burst.

8. Proposed Scheduling Algorithm

1. Atime quantum is set.

2. The process is loaded in to the ready queue.

3. The process with zero arrival time is selected and executed
up to the quantum.

4. Two situation may occur
e |f the burst time is less than equal to time quantum

than process is released.

e If burst time is greater than the time quantum, the
process is dispatched and added to the ready queue.

5. Then the process will be selected which have arrival time
less than equal to the current starting time of next task i.e. if
the CPU has time quantum 2ms and has reached to a time of

P1 | P2
02 4

4 ms than the scheduler will select the processes with the arrival

time less than equal to 4ms and among of that processes, the

process with lowest burst time will be executed in CPU.

e If the selected processes have same burst time, then
select for the process with smallest arrival time among
the same burst time process and if the arrival time is
also same take the process first listed in the queue..

6. The process continues until the process reach to its
completion time.

9. Case Studies

Let’s take an example of five processes with defined CPU burst time
and arrival time .These five process are scheduled in shortest job first,
round robin, and proposed algorithm. This example shows the
turnaround time, completion time, waiting time of each process and
finally average time is calculated of turnaround time and waiting time
After calculation result of each scheduler is compared.

Experiment 1:-

This example consider five processes with its arrival time, burst
time and with time quantum =2

PROCESS ARRIVAL TIME BURST TIME
P1 0 5
P2 1 2
P3 2 3
P4 3 4
P5 4 1
According to Shortest Job First Scheduling
Gantt chart
P1 P5 P2 P3 P4
0 5 6 8 11 15
Result:-
Process Arrival Burst Completion Turnaround Waiting
time Time Time Time time
P1 0 5 5 5 0
P2 1 2 8 7 5
P3 2 3 11 9 6
P4 3 4 15 12 8
P5 4 1 6 2 1
Total 35 20

Number of context Switch=4
Average Waiting Time=4ms
Average Turnaround Time=7ms

According to Round Robin Scheduling




670 International Journal of Engineering & Technology
Ready State:-P1 P2 P3 P1 P4 P5 P3 P1 P4 P1 0 5 8 8 3
P2 1 2 4 3 1
Gantt chart P3 2 3 11 9 6
P4 3 4 15 12 8
PL [P2 [P3 [P1 |P4 Ps | P3 PL | P4 PS5 4 1 5 1 0
Total 33 18
0 2 4 6 8 10 11 12 13 15 .
Number of context Switch=5
Result:- . .
Average Waiting Time=3.6ms
Process Arrival Burst Completion Turnarou | Waiti i
Time Time | Time nd Time | ng Average Turnaround Time=6.6ms
Time
P1 0 5 13 13 8
P2 1 2 4 3 1
P3 2 3 L 1 ! waiting Time
P4 3 4 15 12 8
P5 4 1 11 7 6 8
Total 45 30 6
Number of context Switch=8 Waiting A
Average Waiting Time=6ms time 2 . .
Average Turnaround Time=9ms 0 ' ' '
Shortest Job  Round Robin Proposed
According to proposed scheduling First Algorithm  Algorithm Algorithm
Gantt chart
P1 | P2 | P5 P1 P1 P3 P3 P4 P4 ] Fig. 5 ) ) ]
Graph representation of three scheduling (Shortest job first,
0 2 4 5 7 8 10 11 13 15 round robin, proposed) on waiting time.
Turnaround Time
Result:- 10
8
Process | Arrival Burst | Completion Turnaround Waiting
Time Time | Time Time Time Turnarouné
P1 0 5 8 8 8 Time 4
P2 1 2 4 3 1 2
P3 2 3 11 9 6
P4 3 4 15 12 8 0 . . .
P5 4 I 1 5 ;3 08 Shortest Job  Round Robin  Proposed
Tota 1 . . . .
- First algorithm  Algorithm Alogrithm
Number of context Switch=5 ! gorl gor! en
Average Waiting Time=3.6ms Fig. 6
Graph representation of three scheduling (Shortest job first,
Average Turnaround Time=6.6ms round robin, proposed) on turnaround time.
Experiment 2:-
According to proposed scheduling This example contain four processes with its arrival time, burst time
and with time quantum =2
Gantt chart PROCESS ARRIVAL BURST
TIME TIME
PL [P2 [P5 |[P1 [P1 P3 | P3 P4 | P4 Pl 0 7
P2 1 6
P3 2 2
0 2 4 5 7 8 10 11 13 15 Pa 3 5
Result:- . . .
esult According to Shortest Job First Scheduling
An Approach to Reduce Turn Around time and Waiting Time by the Gantt chart
Selection of Round Robin and Shortest Job First Algorithm P1 P3 P4 P2
0 7 9 14 20

Process

Arrival
Time

Burst
Time

Completion
Time

Turnaround
Time

Waiting
Time

To have non-visible rules on your frame, use the MSWord
“Format” pull-down menu, select Text Box > Colors and Lines to
choose No Fill and No Line.
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Result:- Average Waiting Time=9.25ms
Process Arrival Burst Completi | Turnaround Waiting Average Turnaround Time=14.25ms
time Time on Time Time time
P1 0 7 7 7 0 ccording to proposed scheduling
P2 1 6 20 19 13
P3 2 2 9 7 5 Gantt chart
P4 3 5 14 11 6
ot 44 24 T [P3 [PL[PL[PL|P4]|P4a[Pa[P2[P2]|P2
Number of context Switch=3 0 2 4 68 9 11 13 14 16 18 20
Average Waiting Time=6ms
Average Turnaround Time=11ms
According to Round Robin Scheduling
Ready State:-P1 P2 P3 P1 P4 P2 P1 P4 P2 P1 P4
Gantt chart
P1 | P2 |P3 |P1 P4 | P2 |P1 |P4 | P2 |Pl |P4
02 4 6 8 10 12 14 16 18 19 20
Result:-
Process | Arrival | Burst | Completion | Turnaround | Waiting
Time Time | Time Time Time
P1 0 7 19 19 12
P2 1 6 18 17 11
P3 2 2 6 4 2
P4 3 ) 20 17 12
Total 57 37
Number of context Switch=10 Result:-
Process Arrival Time Burst Time Compl | Turnaround Time Waiting Time
etion
Time
P1 0 7 9 9 2
P2 1 6 20 19 13
P3 2 2 4 2 0
P4 3 5 14 11 6
Total 41 21
Number of context Switch=4
Average Waiting Time=5.25ms
Average Turnaround Time=10.25ms Turnaround Time
15
waiting Time
1
15 Turnaroun
d Time 5
Waiting‘lo
0 . . Shortest Job Round Robin  Proposed
Shortest Job Round Robin  Proposed First algorithm  Algorithm Alogrithm
First Algorithm Algorithm -
Algorithm . Fig. 8 . . .
Graph representation of three scheduling (Shortest job first,
round robin, proposed) on turnaround time.
Fig. 7

Graph representation of three scheduling (Shortest job first,

round robin, proposed) on waiting time.
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10. Conclusion

A comparative study is made on basis of round robin scheduling
algorithm, shortest job first scheduling algorithm and proposed
algorithm. The result obtained is that the proposed scheduling
algorithm has less waiting time, turnaround time, context switching
and less preemption as compared to round robin and less waiting time
and turnaround time as compared to shortest job first. Therefore, it
can be implemented on future work for real time system and time
sharing system.
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