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Abstract - Scheduling is a fundamental operating-system
function. The concept is to have computer resources shared by
a number of processes. The productivity of a computer solely
depends on the use of CPU scheduling algorithm in a
multiprogrammed operating system. Almost all computer
resources are scheduled before use. The CPU is, of course, one
of the primary computer resources. Thus, its scheduling is
central to an operating-system’s design and constitutes an
important topic in the computing research. The problem of
scheduling which computer process run at what time on the
central processing unit (CPU) or the processor is explored.
Some CPU scheduling algorithms has been elaborated and
assessed on the basic CPU scheduling objectives i.e; average
waiting time etc. These will form the base parameters in
making a decision for the suitability of the given algorithm for a
given objective.
Many algorithms have been developed for the CPU
scheduling of a modern multiprogramming operating system.
Our research work involves the design and development of new
CPU scheduling algorithm (the Hybrid Scheduling Algorithm
using genetic approach). This work involves a software tool
which produces a comprehensive simulation of a number of
CPU scheduling algorithms. The tool’s results are in the form of
scheduling performance metrics. We will discuss the use of
genetic algorithm to provide efficient scheduling algorithm. The
work shows that genetic approach will be efficient for
sequencing problems. Result of the work shows that proposed
genetic algorithm demands less average waiting time.
Index terms: CPU scheduling, Genetic algorithm, Hybrid
algorithms, waiting time.

I. INTRODUCTION
When a computer is multiprogrammed, it frequently
has multiple processes competing for the CPU at the same
time[1]. When more than one process is in the ready state
and there is only one CPU available, the operating system
must decide which process to run first. The part of operating
system that makes the choice is called short term scheduler
or CPU scheduler. The algorithm that it uses is called
scheduling algorithm.
There are several scheduling algorithms. Different
scheduling algorithms have different properties and the
choice of a particular algorithm may favor one class of
processes over another. Many criteria have been suggested
for comparing CPU scheduling algorithms and deciding
which one is the best algorithm. Some of the criteria include
(i)Fairness(i)CPU utilization(iii)Throughput (iv)Turnaround
time (v)Waiting time (vi)Response time[2]. It is desirable to
maximize CPU utilization and throughput, to minimize
turnaround time, waiting time and response time and to avoid
starvation of any process.

II. SCHEDULING ALGORITHMS: AN OVERVIEW
A. First-Come, First-Served (FCFS)
Processes are assigned the CPU in the order they request it.

B. Round-Robin (RR):
Each process is given a limited amount of CPU time, called a
time slice, to execute. If the required CPU burst of the
process is less than or equal to the time slice, it releases the
CPU voluntarily. Otherwise, the scheduler will preempt the
running process after one time slice and put it at the back of
the ready queue, then dispatch another process from the
ready queue.
C. Shortest-Job-First (SJF) Non-preemptive:
When the CPU is available, it is allocated to the process that
has the smallest next CPU burst. SJF Preemptive: When the
CPU is available, it is allocated to the process that has the
shortest remaining CPU burst. When a process arrives at the
ready queue, it may have a shorter remaining CPU burst than
the currently running process. Accordingly, the scheduler
will preempt the currently running process.
D. Multilevel Feedback Queues (MLFQ):
There are several ready queues, each with different priority
(figure 1). When the CPU is available, the scheduler selects a
process from the highest-priority, non-empty ready queue.
Within a queue, it uses RR scheduling. The scheduler adjusts
the priority of a process dynamically, for example, to reflect
resource requirements (e.g., being blocked awaiting an
event) and the amount of resources consumed by the process
(e.g., CPU time)[3][4]. Processes are moved between ready
queues based on changes in their priority. When a process
other than the currently running process attains a higher
priority, the scheduler will preempt the currently running
process and add it to the appropriate ready queue.
E. Priority Scheduling (PS):
The PS algorithm associates with each process a priority and
the CPU is allocated to the process based on their priorities.
Usually, lower numbers are used to represent higher
priorities. The process with the highest priority is allocated
first. If there are multiple processes with same priority,
typically the FCFS is used to break tie.
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termination criterion is reached in our case it is minimum
waiting time.
IV. DESCRIPTION OF THE EXPERIMENT

Figure 1: Multilevel Feedback Queues

Let there are 5 jobs The number of possible
permutations are 5!. The number of randomly selected
individuals varies depending on the number of jobs and
number of machines. Here randomly 24 sequences are
selected out of 120 for 5 jobs[6][7]. Considering the number
of jobs as 5 the crossover point is 3. Suppose job 2 requires
minimum time on CPU. So fitness function checks last two
genes of the individuals, if one of the two genes is 2 then that
individual can form offspring. Let us consider following two
individuals, which are marked as fit to generate next
generation.
5 4 3 2 1 and 5 3 1 2 4

F. Lottery Scheduling

After crossover: 2 4 3 5 3

The Basic idea is to give processes lottery tickets for CPU
time. Whenever a scheduling decision has to be made, a
lottery ticket is chosen at random and the process holding the
ticket gets the CPU[5].

But this is not valid individual as job 1 is not there
in new individual and job 3 appears twice. Such individuals
are discarded.
V. PROPOSED ALGORITHM

G. Guaranteed scheduling
In this a ratio of actual CPU time a process had and its
entitled CPU time is calculated. The process with this lowest
ratio is scheduled.
III. PROBLEM STATEMENT
Suppose there are finite k processes (1, 2, 3..k) each
will be executed one by one at a time on CPU. Let us
consider that the complete execution time of each job on
CPU is known. The problem is to find the order so that the
total waiting time and total turnaround time is minimal.

Choose initial random population
do
Calculate the entity fitness using fitness function
(based on minimum time)
first-rate pairs of best-ranking entity using fitness
function to reproduce
Breed new generation through crossover and
inversion
While terminating condition becomes true.
VI. COMPUTATIONAL RESULTS

A. Assumption
There is a pool of ready processes competing for the
processor. The processes are independent and competing for
resources. The work of the scheduler is to allocate the
available resource of the CPU to the different processes in
such a way that it can maximize the some performance
criteria.

There are four jobs (1, 2, 3, 4), which requires processing
time as (1 14 3 4). The initial population for this example is
as shown in table 1

B. Experimental Environment
Individual solutions are randomly generated to form
an initial population. Successive generations of reproduction
and crossover produce increasing numbers of individuals in
solution regions. The algorithm favors the fittest individuals,
as parents will have more offspring in the next generation.
To achieve minimum waiting time the fitness function
defined here is based on Shortest Job First algorithm[9].
Fitness function checks the jobs, which occurs after the
crossover point. If the jobs present after crossover point has
minimum CPU burst then fitness function marks it as fit to
generate new generation[10][11]. The crossover point
considered is (number of jobs)/2, which is rounded towards
infinity. Inversion operator is applied to the fit individuals
and new generation is formed. The process is repeated till a

Table 1: Initial Population
2 4 3 1
4 3 2 1
2 3 4 1
3 4 2 1
4 1 2 3
1 3 2 4
3 2 1 4
4 1 3 2
3 2 4 1
4 2 3 1
2 3 1 4
3 1 2 4
1 4 3 2
4 3 2 1
4 1 2 3
3 2 4 1
2 1 4 3
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[7]

Time
unit

Figure 2: Comparison Graph
After applying genetic operators’ crossover, fitness
function and inversion we get final population. Out of the
above final population we get minimum waiting for job
sequence 1, 3, 4, 2 as 3.25 time unit. Following graph focus
on comparison based on average waiting time of algorithms.
A time unit on Z-axis and on Y-axis FCFS, SJF, RR and GA
algorithms has been presented (Figure 2).

VII. CONCLUSION AND FUTURE SCOPE
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The problem of scheduling which computer process
run at what time on the central processing unit (CPU) or the
processor is explored. Some CPU scheduling algorithms has
been briefed. The simplicity of the methods used supports
the assumption that GA's can provide a highly flexible and
user friendly, near optimal solution to the general job
sequencing problem. The Genetic algorithms outperform the
conventional procedures in solving optimization problems.
The new representation has initially been tested on a data to
evaluate its effectiveness. Quite promising results are
obtained. The simulation results clearly show that the
proposed approach is able to find optimized solution. The
experiment carried out is efficient to find best sequence.
From result we even conclude that with evolutionary
technique we may get more than one best sequence with
minimum waiting time. This work can be extended so that
technique can be implemented for dynamic scheduling and
for similar sequencing problem.
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