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Abstract

In this paper, we have studied various algorithms for scheduling of the
processes in Operating System (OS).Amongst all the algorithms, Round Robin
(RR) performs optimally. The Round Robin Scheduling has disadvantage is
longer average waiting time, higher context switches, higher turnaround time
and low throughput. To improve the performance of RRT the new proposed
algorithm called “Novel Round Robin Scheduling using Shortest Burst
Approach Based on Smart Time Slice”. It is a Priority Driven Scheduling
algorithm based on burst time of processes. First of all we arrange the
processes according to the execution time/burst time in increasing order that is
smallest the burst time higher the priority of the running process. The next
idea of this approach is to choose the smart time dlice (STS) is mainly depends
on number of processes. The smart time dlice is equal to the mid process burst
time of all CPU burst time when number of process given odd. If number of
process given even then we choose the time quantum according to the average
CPU burst of al running processes. Based on the experiments and calculations
the proposed algorithm radically solves the fixed time quantum problem which
is considered a challenge for Round Robin Scheduling Algorithm. The use of
scheduling algorithm increased the performance and stability of the operating
system. Empirical results are presented to compare performance with
previously proposed a gorithms
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Introduction

An operating system interacts between the user and the computer hardware. The
purpose of an operating system is to provide a platform in which a user can execute
programs in well-located and efficient manner. Modern operating systems and time
sharing systems are more complex, they have evolved from a single task to a
multitasking environment in which processes run in a synchronized manner. CPU
scheduling is a necessary operating system task; therefore its scheduling is central to
operating system design. When there is more than one process in the ready queue or
job pool waiting its turn to be assigned to the CPU, the operating system must decide
through the scheduler the order of execution. Allocating CPU to a process requires
careful awareness to assure justice and avoid process starvation for CPU. Scheduling
decision try to reduce the following: turnaround time, response time and average
waiting time for processes and the number of context switches.

CPU scheduling is the mechanism by which aresource is alocated to a process or
task and executes in different ways. For scheduling many scheduling algorithms are
used like FCFS, SJF, RR, and Priority scheduling agorithm. The processes are
scheduled according to the given burst time, arrival time and priority. The execution
of processes used number of resources such as Memory, CPU etc. A scheduling
decision refers to the concept of selecting the next process for execution. During each
scheduling decision, a context switch occurs, meaning that the current process will
stop its execution and put back to the ready queue and another process will be
dispatched. We define the scheduling overhead cost when more context switches and
all process are switching the finally CPU performance will be decreased.

Scheduling agorithms are widely used in communications networks and in
operating systems to allocate resources to competing tasks. In operating systems, the
scheduler must order the set of running processes for access to the CPU and other
system resources. This research investigates several well known CPU scheduling
algorithms by means of analysis and compares their performance under different
workloads. The aim of process scheduling is to assign the processor or processors to
the set of processes in a way that meets system and user objectives such as response
time, throughput or processor efficiency. Various scheduling algorithms have been
proposed; many are well understood. This paper focuses to enable a quantitative
comparison of the performance of the Round Robin algorithm under a range of
workloads. Schedulers can be either work conserving or non-work conserving. Work
conserving schedulers always schedule a task if one is run-able, whereas non-work
conserving schedulers may idle the CPU even if there is a run-able task, typically to
meet some performance constraint for the application, such as ensuring that it runs
with astringent periodicity.

Round Robin Algorithm

In this algorithm process are scheduled according to first come first serve manner and
we assume fixed time quantum on random basis, if the time quantum is small than
more context switches and more overhead and if large than it becomes FCFS
Scheduling
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Novel Round Robin Algorithm

The Novel Round Robin Scheduling Algorithm focuses on the drawbacks of simple
Round Robin Algorithm which gives equal portion of time to all the processes
(processes are scheduled in first come first serve manner) because of al the
drawbacks in Round Robin Algorithm is not efficient for processes with smaller CPU
burst. This result leads to the increase in waiting time and response time of processes
which decrease the system throughput. The proposed algorithm eliminates the
drawbacks of implementing a simple round robin agorithm in by scheduling of
processes based on the CPU execution time. The alocated processor used to reduce
the burden of the main processor is assigned processes according to the priority basis,
the smaller CPU burst of the process, higher the priority. The proposed agorithm
solves the problem of higher average waiting time, turnaround time, response time
and more context switches thereby improving the system performance.

Intelligent Time Slice for Novel Round Robin

The proposed algorithm eliminates the defects of implementing simple Round Robin
(RR) architecture in operating system by introducing a concept called smart time
dlicing which depends on three aspects they are priority, average CPU burst or mid
process CPU burst, and context switch avoidance time. The proposed algorithm
allows the user is to assign priority to the system based on execution time or burst
time. The calculated smart time slice will be based on all CPU burst of new running
processes. The smart time dlice calculated according to the processes burst time; if the
number of process are assigned into the ready queue are odd the smart time dlice will
be the mid process burst time else the number of processes are even in ready queue
the smart time dlice is average of all processes burst time is assigned to the processes.

Smart Time Slice = Mid Process Burst Time (If number of processes are odd)

Or
Smart Time Slice = Average Burst Time (If number of processes are even)

Then processes are executing according to the smart time slice and give superior
result comparison to existing simple Round Robin Scheduling Algorithm and can be
implemented in operating system.

Novel Round Robin Pseudo code

1. First of all check ready queue is empty

2. When ready queue is empty then all the processes are assigned into the ready
queue.

3. All the processes are rearranged in increasing order that means smaller burst
time process get higher priority and larger burst time process get lower
priority.

4. While (ready queue !'= NULL)

5. Cdculate smart Time Slice:

If (Number of process%2= = 0)
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STS = average CPU burst time of all processes

Else

STS=mid process burst time

6. Assign smart time slice to the i process:
Pi STS

7. If (i< Number of process) then go to step 6.

8. If anew processis arrived update the ready queue, go to step 2.

9. End of While

10. Calculate average waiting time, turnaround time, context switches and
throughput.

11. End

Experimental Analysis

Formulation of Research Hypothesiswith Expected Outcomes

To evauate the performance of my proposed algorithm, we have taken a set of
processes in different cases. Here for ssmplicity, we have taken 5 or 4 processes. The
algorithm works effectively even if it used with a very large number of processes. In
each case, we have compared the experimental results of my proposed algorithm with
the Simple Round Robin Scheduling Algorithm with fixed time quantum Q. Here we
have assumed a constant time quantum Q for ssimple RR and compare with my result.
In my calculation | have varied the smart time dlice depend on the number of
processes. The smart time slice can be calculated according to proposed plan.

Table 4.12: Comparison of smple RR and Novel RR.

Algorithm | Time Quantum | CS | Average WT | Average TAT | Throughput

Simple RR 16 6 44.78 64.7 Low
SRBRR 20,12 3 21.25 41.25 High

Novel RR 20 3 21.25 41.25 High




A Novel Round Robin CPU Scheduling 153

Performance Charts With Respect To Number of Processes

Perofrmance Chart for Odd Processes
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Figure 5.1: Comparison of Context Switches in order to increasing, decreasing and
random burst time of odd number of processes.

Performance Chart for Even processes
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Figure 5.2: Comparison of Context Switches in order to increasing, decreasing and
random burst time of even number of processes.

Performance Chart for Odd Processes
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Figure 5.3: Comparison of average waiting time in order to increasing, decreasing
and random burst time of odd number of processes.
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Performance Chart for Even Processes
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Figure 5.4: Comparison of average waiting time in order to increasing, decreasing
and random burst time of even number of processes.
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Figure 5.5: Comparison of turnaround time in order to increasing, decreasing and
random burst time of odd number of processes.
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Figure 5.6: Comparison of turnaround time in order to increasing, decreasing and
random burst time of even number of processes.
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Decreasing and random burst time of even number of processes using Simple RR

and Novel RR.
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Performance graph for CS between Simple RR VsNovel RR
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Conclusion

The Novel Round Robin Algorithm is designed to meet al scheduling criteria such as
maximum CPU utilization, minimum average waiting time, minimum average
turnaround time and fewer contexts switches. According to the result of this algorithm
al the CPU scheduling criteria is perfect found to the comparison of Simple Round
Robin Scheduling Algorithm. The Novel RR agorithm uses fixed time quantum for
computing the new average waiting time, average turnaround time, context switches
and high throughput. The throughput is inversely proportional to context switches. If
number of context switchesis low then throughput will be high. This implementation
based on burst time with smart time slice. After some mathematical calculation the
proposed algorithm gives the better result in comparison of Simple Round Robin
Scheduling Algorithm. And found that it produces lower average waiting time,
average turnaround time, lower context switches. It is recommended to use the
shortest burst time concept with smart time slice; because it will give the operating
system the ability to adapt to the user behavior and not vice versa, which may lead us
to rethink building an intelligent, learnable and adaptable operating system.
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