
Analytical Evaluation of Priority-Based Real-Time
Scheduling Algorithms for Independent Periodic Tasks

A Dissertation

Submitted by
Rajesh Singh

CDCSIT, TU

Submitted to
Central department of computer science and information technology,

Tribhuvan University,
Kirtipur, Nepal.

Under the supervision of
Prof.Dr.Shashidhar Ram Joshi



Tribhuvan University

Institute of Science and Technology

Central Department of Computer Science and Information Technology

Date:___________

Recommendation

I hereby recommend that the dissertation prepared under my supervision by Mr. Rajesh

Singh entitled “Analytical Evaluation of Priority-Based Real-Time Scheduling

Algorithms for Independent Periodic Tasks ” be accepted as fulfilling in part

requirements for the degree of masters of science. In my best knowledge this is an

original work in computer science.

------------------------------------------------------

Prof. Dr. Shashidhar Ram Joshi
Department of Electronics and Computer Engineering,

Institute Of Engineering, Pulchowk, Nepal
(Supervisor)



Tribhuvan University

Institute of Science and Technology

Central Department of Computer Science and Information Technology

We certify that we have read this dissertation work and in our opinion it is satisfactory in

the scope and quality as a dissertation in the partial fulfillment for the requirement of

Master of Science in Computer Science and Information Technology.

Evaluation Committee

_______________________________

Dr. Tanka Nath Dhamala
Head, Central Department of Computer

Science and Information Technology
Tribhuvan University

_______________________________

Prof. Dr. Shashidhar Ram Joshi
Department of Electronics and Computer

Engineering, Institute Of Engineering,
Pulchowk, Nepal

(Supervisor)

_______________________________
(External Examiner)

_______________________________
(Internal Examiner)

Date: _______________



To my parents



Acknowledgement

I deeply extend my heartily acknowledgement to my respected teacher and

dissertation advisor Prof. Dr. Shashidhar Ram Joshi, Department of Electronics

and Computer Engineering, Institute of Engineering, Pulchowk, for his

wholehearted cooperation, encouragement and strong guidelines throughout the

preparation of this study. With this regard, I wish to extend my sincere appreciation

to respected Head of the Central Department of Computer Science and Information

Technology, Dr. Tanka Nath Dhamala for his kind help, encouragement and

constructive suggestions.

I owe special debt of gratitude and deeply grateful to my co-supervisor Mr. Bishnu

Gautam for his kind support during the study. He provided me plentiful time for

discussion on issues related to the study and valuable suggestion in documentation of my

dissertation.

I am very much grateful and thankful to all the respected teachers, Prof.Dr. Onkar P.

Sharma (Marist College, USA), Dr. Subarna Shakya, Mr. Arun Timalsina, Mr. Sudarshan

Karanjit, Mr. Min Bahadur Khati, Mr. Hemanta G.C., Mr. Dinesh Bajracharya and others

for granting me broad knowledge and inspirations with in the time period of two years.

Friends Mr. Arjun Singh Saud, Mr. Bardan SJBR, and all my class fellows are worthy of

my gratefulness for their direct or indirect support in completion of my dissertation. I

extend my thanks to Mr. Niraj Manadhar and Mr. Sanat Dahal for their moral

cooperation.

Rajesh Singh
25/2/2008



Abstract

Scheduling is an inevitable part of any multitasking Real-Time Operating System. The

real-time scheduling schemes must guarantee the execution of the tasks to complete in

real time, i.e. a task may have some completion deadline. Real-time scheduling

algorithms are different from general scheduling algorithms as they deal with the time

constraints. Consequently, these real-time scheduling techniques need special attention to

give.

This dissertation focuses on the study of the two priority-based real-time scheduling

algorithms; Rate Monotonic Scheduling (RMS) and Earliest Deadline First (EDF). These

algorithms are analyzed in terms of processor utilization, average turnaround time,

context switches, average waiting time, of the tasks for particular task set.

Moreover, the general scheduling algorithms like First Come First Serve (FCFS),

Shortest Remaining Time Next (SRT), Shortest Task Next (STN) and Round Robin (RR)

are explored for evaluating the real-time scheduling algorithms. Though, they lack most

important aspect of the real-time scheduling i.e. time constraints (e.g. deadlines), other

statistics are analyzed to compensate with the real-time scheduling algorithms.

The results of this dissertation provide a foundation for inferring optimality and

feasibility of priority-based real-time scheduling theory. It is expected that these results

will aid the system designers in the development of predictable real-time systems.
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