CPU Scheduling Algorithms in Operating Systems

What is CPU Scheduling?

CPU Scheduling is a process of determining which process
will own CPU for execution while another process is on hold.

P1,P2,P3

P1-run state-l/o—Waiting state
P2,P3 ready state

P2 run/P3 run state

The main task of CPU scheduling is to make sure that
whenever the CPU remains idle, the OS at least select one of
the processes available in the ready queue for execution. The
selection process will be carried out by the CPU scheduler. It
selects one of the processes in memory that are ready for
execution.

Types of CPU Scheduling

There are two kinds of Scheduling methods:

CPU Scheduling

Preemptive Scheduling

In Preemptive Scheduling, the tasks are assigned with their priorities.
Sometimes it is important to run a task with a higher priority before
another lower priority task, even if the lower priority task is still
running. The lower priority task holds for some time and resumes
when the higher priority task finishes its execution.


https://www.guru99.com/images/1/122519_0449_CPUscheduli1.png

P1-priority(2)
P2-Priority(3)
P3-Priority(1)

P1 & P2 are in ready state
P1 Goes to run state-----
P3 enters in to ready state
P2,P3 are in ready state.

Since P3 has highest priority thanP1 and P2 though p1 has not
completed its task, it has to be removed and OS allocates P3.

P3 completes it’s job
P1 enters the run state then P2.
Non-Preemptive Scheduling

In this type of scheduling method, the CPU has been allocated to a
specific process. The process that keeps the CPU busy will release
the CPU either by switching context or terminating. It is the only
method that can be used for various hardware platforms.

P1 enters first (5msec)—run state
P2 enters(50msec)

P3 enters(3msec)
P2-25mesc—request for 1/O---

Context Switching involves storing the context or state of a process so
that it can be reloaded when required and execution can be resumed
from the same point as earlier.



This is a feature of a multitasking operating system and allows a
single CPU to be shared by multiple processes.

Let Process 1 is running. Process 1 is switched out and Process 2 is
switched in because of an interrupt or a system call. Context switching
involves saving the state of Process 1 into PCB1 and loading the state
of process 2 from PCB2. After some time again a context switch
occurs and Process 2 is switched out and Process 1 is switched in
again. This involves saving the state of Process 2 into PCB2 and
loading the state of process 1 from PCBL1.

CPU scheduling algorithms

There are various CPU Scheduling algorithms such as-

. First Come First Served (FCFS)

. Shortest Job First (SJF)

. Shortest Job Remaining First (SJRF)
« Priority Scheduling

« Round Robin (RR)

Different CPU scheduling algorithms have different properties and
choice of a particular algorithm depends on the various factors.
The criteria include the following:

1.CPU utilization —The main objective of any CPU scheduling
algorithm is to keep the CPU as busy as possible.

2.Throughout —A measure of the work done by CPU is the number of
processes being executed and completed per unit time. This is called
throughput. The throughput may vary depending upon the length or
duration of processes.

3.Turn around time —For a particular process, an important criteria is
how long it takes to execute that process. The time elapsed from the
time of submission of a process to the time of completion is known as
turnaround time.

Turnaround time is the sum of times spent waiting to get into memory,
waiting in ready queue, executing in CPU and waiting for 1/O.
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4.Waiting time —A scheduling algorithm does not affect the time
required to complete the process once it starts execution. It only
affects the waiting time of a process i.e. time spent by a process
waiting in the ready queue.

5.Response time —The time taken from submission of process of
request until the first response is produced. This measure is called
response time.

First Come First Serve (FCFS): Simplest scheduling algorithm that
schedules according to arrival times of processes. First come first
serve scheduling algorithm states that the process that requests the
CPU first is allocated the CPU first. It is implemented by using the
FIFO queue. FCFS is a non-preemptive scheduling algorithm.

First come first serve suffers from convoy effect.

Convoy Effect is a situation where many processes need to use a
resource for short time are blocked by one process holding that
resource for a long time. This essentially leads to poor utilization of
resources and hence poor performance.
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