PRIORITY Scheduling Algorithm

e Each process is assigned a priority. Process with highest priority is to be executed first and
so on.

e Processes with same priority are executed on first come first served basis.

e Priority can be decided based on memory requirements, time requirements or any other
resource requirement.

Advantages of Priority Scheduling

* The priority of process is selected on the basis of memory requirement, user
preference or the requirement of time.

* Processes are executed on the basis of priority. So high priority does not need to wait
for long which saves time.

* It is easy to use.

* Itis a user friendly algorithm.

» Simple to understand.

* it has reasonable support for priority.

Disadvantages of Priority Scheduling

» The major disadvantage of priority scheduling is the process of indefinite blocking or
starvation. This problem appears when a process is ready to be executed but it has to

wait for the long time for execution by CPU because other high priority processes are
executed by the CPU.

Types of Priority Scheduling Algorithm

Priority scheduling can be of two types:

1. Preemptive Priority Scheduling: If the new process arrived at the ready queue has a higher
priority than the currently running process, the CPU is preempted, which means the
processing of the current process is stoped and the incoming new process with higher
priority gets the CPU for its execution.

2. Non-Preemptive Priority Scheduling: In case of non-preemptive priority scheduling algorithm
if a new process arrives with a higher priority than the current running process, the incoming

process is put at the head of the ready queue, which means after the execution of the current
process it will be processed.

Problem with Priority Scheduling Algorithm

In priority scheduling algorithm, the chances of indefinite blocking or starvation.

A process is considered blocked when it is ready to run but has to wait for the CPU as some other
process is running currently.

But in case of priority scheduling if new higher priority processes keeps coming in the ready queue
then the processes waiting in the ready queue with lower priority may have to wait for long
durations before getting the CPU for execution



Consider the below table for processes with their respective CPU burst times and the

PROCESS BURST TIME PRIORITY
P1 21 2
P2 3 1
P3 6 4
P4 2 3

The GAMTT chart for following processes based on Priority scheduling will be,

P2 P1 P4 P3

0 3 24 26 32

The average waiting time will be, {0+ 3 + 24 + 26 }/4 =13.25 ms

Process Burst Time Priority
P1 7 2
P2 10 5
P3 4 1
P4 2 4
P5 6 3
Process Arrival Time Execution Time Priority Service Time

PO 0 5 1 0

P1 1 3 2 11

P2 2 8 1 14

P3 3 6 3 5

Waiting time of each process is as follows -



Process Waiting Time

PO 0-0=0
P1 11-1=10
p2 14-2=12
P3 5-3=2

Average Wait Time: O+ 10+ 12+ 2)/4=24/4=6

Consider the set of 5 processes whose arrival time and burst time are given below-

Process Id Arrival time = Burst time Priority

P1 0 4 2
P2 1 3 3
P3 2 1 4
P4 3 5 5
P5 4 2 5

Examples to show the working of Preemptive Priority CPU Scheduling

Algorithm
Example-1: Consider the following table of arrival time, Priority, and burst time

for five processes P1, P2, P3, P4, and P5.
Process Arrival Time Priority Burst Time

P1 0 ms 3 3 ms
P2 1ms 2 4 ms
P3 2 ms 4 6 ms
P4 3ms 6 4 ms

P5 5ms 10 2ms



Gantt chart for above execution:

P1

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

13 17 19

Turn Around Time (T.A.T) = (Completion Time) — (Arrival Time)
Waiting Time (W.T) = (Turn Around Time) — (Burst Time)

Response Time (R.T) = (First Arrival Time) — (Arrival Time)

After calculating the above fields, the final table looks like

Here, H —

Process| AT |Priority| B.T CT | TAT| WT | RT
P1 0 3 3 7 7 4 | 0
P2 1 2(H) | 4 s | 4 0o | o
P3 2 4 6 13 11 5 | 5
P4 3 6 4 17 14 10 | 10
P5 5 10(L)| 2 19 14 12 | 12

The final table

Highest Priority, and L — Least Priority

Some other important relations for this example include:

Total Turn Around Time=7+4+ 11+ 14+ 14 =50 ms

Average Turn Around Time = (Total Turn Around Time)/(no. of
processes) = 50/5 = 10.00 ms

Total Waiting Time=4+0+5+ 10+ 12=36 ms

Average Waiting Time = (Total Waiting Time)/(no. of processes) =
36/5 =6.20 ms

Total Response Time=0+0+5+ 10+ 12=27ms

Average Response Time = (Total Response Time)/(no. of processes)
=27/5=5.40 ms

Consider the following table of arrival time, Priority and burst time for seven
processes P1, P2, P3, P4, P5, P6 and P7

Process

P1

Arrival Time

Priority ~ Burst Time

0ms 3 8 ms



P2

P3

P4

P5

P6

P7

1ms 4 2 ms
3 ms 4 4ms
4ms 5 1ms
5ms 2 6 ms
6 ms 6 5ms
10 ms 1 1ms
Attimet =0,
« Process P1 is available in the ready queue, executing P1 for
1ms
o Remaining B.T for P1 =8-1=7 ms.
Attimet =1,
« The priority of P1 is greater than P2, so we execute P1 for 2
ms, from 1 ms to 3 ms.
o Remaining B.T for P1 =7-2 =5 ms.
Attimet =3,
« The priority of P1 is greater than P3, so we execute P1 for 1
ms.
o Remaining B.T for P1 =5-1 =4 ms.
Attimet =4,
« The priority of P1 is greater than P4, so we execute P1 for 1
ms.
o Remaining B.T for P1 =4-1 =3 ms.
Attimet =5,
o The priority of P5 is greater than P1, so we execute P5 for 1
ms.
o Remaining B.T for P5 = 6-1 =5 ms.
Attimet = 6,
« The priority of P5 is greater than P6, so we execute P5 for 4
ms.
o« Remaining B.T for P5 =5-4 =1 ms.
Attimet = 10,

The priority of P7 is greater than P5, so we execute P7 for 1
ms.
Remaining B.T for P7 = 1-1 =0 ms.



Here Process P7 completes its execution.

Attimet = 11,

Now we take the process which is having the highest
priority.

Here we find P5 is having the highest priority & execute P5
completely

Remaining B.T of P5=1-1 =0 ms.

Here Process P5 completes its execution.

Attimet =12,

Now we take the process which is having the highest
priority.

Here we find P1 is having the highest priority & execute P1
completely

Remaining B.T of P1 = 3-3 = 0 ms.

Here Process P1 completes its execution.

Attimet = 15,

Now we take the process which is having the highest
priority.

Here we find P2 is having the highest priority & execute P2
completely

Remaining B.T of P2 = 2-2 = 0 ms.

Here Process P2 completes its execution.

Attimet =17,

Now we take the process which is having the highest
priority.

Here we find P3 is having the highest priority & execute P3
completely

Remaining B.T of P3 =4-4 =0 ms.

Here Process P3 completes its execution.

Attime t = 21,

Now we take the process which is having the highest
priority.

Here we find P4 is having the highest priority & execute P4
completely

Remaining B.T of P4 =1-1 =0 ms.

Here Process P4 completes its execution.

Attimet = 22,

Now we take the process which is having the highest
priority.

Here we find P6 is having the highest priority & execute P6
completely

Remaining B.T of P6 = 5-5 =0 ms.

Here Process P6 completes its execution.



Gantt chart:

P1|P1|P1|P1|P5|P5|P7|P5|P1|P2|P3|P4|P6

o 1 3 4 5 6 10 11 12 15 17 21 22 27

Process| A.T |Priority| B.T | CT |T.AT| W.T | R.T
P1 0 3 8 15 15 7 0
P2 1 4 2 17 16 14 14
P3 3 4 4 21 18 14 14
P4 4 5 1 22 18 17 17
P5 5 2 6 12 7 1 0
P6 6 6(L) 5 27 21 16 16
P7 10 1(H) 1 11 1 0 0
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