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Introduction

CIT211 — Introduction to Operating Systeims 3 -credit unit course of
22 units. It deals with the various operating systiesign concepts and
techniques.

It also gives an insight into evolution of opergtisystems. Since
operating systems is the most important softwarethim computer
system, this course takes you through the varigpsst of operating
system depending on the environment, the desigsiderations, the
functions performed by the operating system and Hbese are
achieved/implemented either through hardware dnsoé.

This course is divided into six modules. The firgtdule deals with the
basic introduction to the concept of Operating &yst such as
definition and functions of operating system, higtand evolution of
operating system.

The second module treats, extensively, the vartgpes of operating
system.

The third module deals with concept of process mament and
discusses the concepts of Co-operating Proce$&esads, and CPU
Scheduling.

The fourth module discusses process synchronisasemes such as
Race Condition, Mutual Exclusion and Critical SectProblem.

The fifth module treats deadlock issues such as didela
Characterisation and methods for dealing with decd.

The last i.e. the sixth module discusses memoryagement functions
of the operating system and issues such as memayagement
algorithms like paging, segmentation, contiguousmmeg allocation
with their peculiar features were discussed.

This Course Guide gives you a brief overview of toeirse contents,
course duration, and course materials.

What You Will Learn in This Course

The main purpose of this course is to provide teeessary tools for
designing and Operating system. It makes availdi#esteps and tools
that will enable you to make proper and accura@sden on designs
issues and the necessary algorithms for a panicaamputing
environment. Thus, we intend to achieve this thiotng following:
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Course Aims

I Introduce the concepts associated with Operatistegys

. Provide necessary tools for analysing a computmgrenment
and choosing/designing appropriate operating system

iii. Provide you with the necessary foundation in opegasystem
designs.

Course Objectives

Certain objectives have been set out to ensurethleatourse achieves
its aims. Apart from the course objectives, evany aof this course has
set objectives. In the course of the study, yolimakd to confirm, at the
end of each unit, if you have met the objectivasase¢he beginning of
each unit. By the end of this course you shouldfie to:

Define an OS

State the major functions of the OS

State the importance of the OS in the computeesyst
Enumerate the various services rendered the user by
the OS

5 Discuss the history and evolution of operating esyst

6. Describe the functions/responsibilities of the ledrn

7. Distinguish a process from a programme
8

9

PoONPE

List the possible states of a process
: Describe a process control block (PCB)

10. Describe process creation and process termination

11. Describe the concept of co-operating processes

12. State reasons for allowing process co-operation

13. Explain inter-process communication

14. Distinguish between a thread and a process

15. Enumerate the advantages of threads over processes

16. Distinguish between preemptive and non-preemptive
scheduling

17. State the goals for CPU scheduling

18. Give comparative analysis of the various CPU
scheduling algorithms

19. Describe the various CPU scheduling evaluation
algorithms.

20. Define Race condition

21. Describe some real life examples of race condition

22. Define process synchronisation

23. Describe ways to enforce mutual exclusion

24. Explain the critical section problem

25. Define deadlock

26. State the necessary conditions for deadlock toroccu
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27. Describe some of the methods for handling deadlocks

28. Describe address binding

29. Define logical and physical address space

30. Distinguish between dynamic loading and dynamic
linking

31. Describe contiguous memory allocation and its
various variants

32. Distinguish  between internal and external
fragmentation

33. Describe methods of solving external fragmentation

34. Describe the principle of overlays and its uses

35. Explain the differences between paging and
segmentation

36. Describe a method for solving the problems of both
paging and segmentation.

Working through This Course

In order to have a thorough understanding of thesm units, you will
need to read and understand the contents, pralecisteps by designing
an Information system of your own, and be committedearning and
implementing your knowledge.

This course is designed to cover approximately rseem weeks, and it
will require your devoted attention. You should tthe exercises in the
Tutor-Marked Assignments and submit to your tutors.

Course Materials
These include:

Course Guide

Study Units

Recommended Texts

A file for your assignments and for records nb@nitor your
progress.

PoONPE

Study Units

There are twenty-two study units in this course:

Module 1  Operating System Fundamentals

Unit 1 Definition and Functions of Operating Syste
Unit 2 Efl)is?t)ory and Evolution of Operating System

Vi
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Unit 3
Unit 4
Module 2

Unit 1
Unit 2
Unit 3

Module 3

Unit 1
Unit 2
Unit 3
Unit 4
Unit 5

Module 4
Unit 1
Unit 2
Unit 3
Unit 4
Module 5

Unit 1
Unit 2

Module 6
Unit 1

Unit 2
Unit 3

INTRODUCTION TO OPERATING SYSTEMS

The Kernel
Types of Operating Systems
Types of Operating Systems

Disk Operating System

Real-time Operating System

Time-Sharing and Object-oriented Operating
System

Process Management

Processes
Co-operating Processes
Threads

CPU Scheduling
Algorithm Evaluation

Process Synchronisation
Race Condition
Synchronisation

Mutual Exclusion

Critical Section Problem

Deadlocks

Deadlock Characterisation
Methods for Dealing with Deadlocks

Memory Management
Memory Management Fundamentals

Memory Management Algorithms |
Memory Management Algorithms II

Make use of the course materials, do the exerdisesnhance your

learning.

Textbooks and References

Andrew TanenbaumQperating Systems Design and Implementation
(Third edition).

Andrew TanenbauniModern Operating SysteniSecond edition).
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Baiardi, F.; A. Tomasi, M. Vanneschi (1988). Aréhitira dei Sistemi di
Elaborasione, volume 1 (in Italian). Franco AngiSBN 88-204-
2746-X.

B.S. Chalk, Computer Organisation and Architectuviacmillan P.
(ISBN 0-333-64551-0).

Chandy, K.M.; Misra, J. (1984). The Drinking Phidpdiers Problem.
ACM Transactions on Programming Languages and Bste

Daniel P. Bovet, Marco Cesati, The Linux Kernel;

David A. Peterson, Nitin Indurkhya, Patterson, Catep Organisation
and Design, Morgan Koffman (ISBN 1-55860-428-6).

Dijkstra, E. W. (1971, June)Hierarchical ordering of sequential
processesActa Informatica 1(2): 115-138.

Denning, Peter J. (April 1980). "Why not innovasoim computer
architecture?". ACM SIGARCH Computer Architecturews 8
(2): 4-7. ISSN 0163-5964.

Deitel, Harvey M. [1982] (1984). An introduction &perating systems,
revisited first edition, Addison-Wesley, 673. ISBEN201-14502-
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"Policy/mechanism separation in Hydra". ACM Sympasion
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Linden, Theodore A. (December 1976). "Operating&ysStructures to
Support Security and Reliable Software”. ACM Conmoyt
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Lorin, Harold (1981). Operating Systems. Boston, shéhusetts:
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Per Brinch Hansen (2001). "The evolution of opaisystems" (pdf).
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to distributed systems. New York,: Springer-Verlag36. ISBN
0-387-95113-X.

Roch, Benjamin (2004). Monolithic kernel vs. Miceskel (pdf).
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Operating System Concepts. Boston, Massachusettdisén-
Wesley, 696. ISBN 0-201-51379-X.

Schroeder, Michael D.; Jerome H. Saltzer (March2)97A hardware
architecture for implementing protection rings".ndaunications
of the ACM15 (3): 157 - 170. ISSN 0001-0782.

Shaw, Alan C. (1974). The logical design of Op@agtisystems.
Prentice-Hall, 304. ISBN 0-13-540112-7.
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13-148521-0.
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A Symmetric and Fully Distributed Solution to theinihg
Philosophers Problem. Principles of Programming guamges
1981 POPL81), pages 133-138.

Stallings, William (2005). Operating Systems: Ints and Design
Principles (5th edition). Prentice HalEBN 0-13-127837-1

Assignments File

These are of two types: the self-assessment egereisd the Tutor-
Marked Assignments. The self-assessment exercisésmable you
monitor your performance by yourself, while the dmiMarked
Assignment is a supervised assignment. The assigsneke a certain

X
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percentage of your total score in this course. Thgor-Marked

Assignments will be assessed by your tutor withispacified period.
The examination at the end of this course will @trdetermining the
level of mastery of the subject matter. This coumsgudes twelve
Tutor-Marked Assignments and each must be done srmnitted

accordingly. Your best scores however, will be rded for you. Be
sure to send these assignments to your tutor b#ferdeadline to avoid
loss of marks.

Presentation Schedule

The Presentation Schedule included in your courgemals gives you
the important dates for the completion of tutor kearassignments and
attending tutorials. Remember, you are requiredsubmit all your
assignments by the due date. You should guardchsigiagging behind
in your work.

Assessment

There are two aspects to the assessment of theecoufirst are the
tutor-marked assignments; second, is a written @atmn.

In tackling the assignments, you are expected pdyapformation and
knowledge acquired during this course. The assigimsnenust be
submitted to your tutor for formal assessment inoedance with the
deadlines stated in the Assignment File. The wal gubmit to your
tutor for assessment will count for 30% of youataourse mark.

At the end of the course, you will need to sit #offinal three-hour
examination. This will also count for 70% of yootdl course mark.

Tutor-Marked Assignments (TMAS)

There are twenty-two tutor- marked assignmentshia tourse. You
need to submit all the assignments. The total mianrkthe best three (3)
assignments will be 30% of your total course mark.

Assignment questions for the units in this counee @ntained in the

Assignment File. You should be able to completeryassignments
from the information and materials contained in ryeet textbooks,

reading and study units. However, you may wisuge other references
to broaden your viewpoint and provide a deeper stdeding of the

subject.

When you have completed each assignment, senddther with form
to your tutor. Make sure that each assignmenthe=sagour tutor on or

Xi
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before the deadline given. If, however, you carcwhplete your work
on time, contact your tutor before the assignmemtone to discuss the
possibility of an extension.

Final Examination and Grading

The final examination for the course will carry 7(8%rcentage of the
total marks available for this course. The exanmmawill cover every
aspect of the course, so you are advised to reallsgour corrected
assignments before the examination.

This course endows you with the status of a teaghéithat of a learner.
This means that you teach yourself and that yownjess your learning
capabilities would allow. It also means that yoa ar a better position
to determine and to ascertain the what, the how,the@ when of your
language learning. No teacher imposes any methtshaiing on you.

The course units are similarly designed with thteontuction following
the table of contents, then a set of objectivesthed the dialogue and
So on.

The objectives guide you as you go through thesuwitascertain your
knowledge of the required terms and expressions.

Course Marking Scheme

This table shows how the actual course markingakdn down.

Table 1. Course Marking Scheme

Assessment Marks

Assignment 1- 4 Four assignments, best three mairkbe
four count at 30% of course marks

Final Examination 70% of overall course marks

Total 100% of course marks

Xii



CIT211

Course Overview

INTRODUCTION TO OPERATING SYSTEMS

Unit | Title of Work Weeks Assessment
Activity (End of Unit)
Course Guide Week 1
Module 1 Operating System Fundaentals
1 | Definition and Functions of Week 1 Assignment 1
Operating System (OS)
2 | History and Evolution of Week 1 Assignment 2
Operating System
3 | The Kernel Week 2 Assignment 3
4 | Types of Operating Week 2 Assignment 4
Systems
Module 2 Types of Operating Sysn
1 | Disk Operating System Week 3 Assignment 5
2 | Real-Time Operating System Week 3 Assignment |6
3 | Time-Sharing and Object-Oriented | Week 3 Assignment 7
Operating System
Module 3 Process Management
1 | Processes Week 4 Assignment 8
2 Co-operating Processes Week 4 Assignment|9
3 | Threads Week 5 Assignment 10
4 | CPU Scheduling Week 6-1 Assignment 11
5 | Algorithm Evaluation Week 7 | Assignment 12
Module 4 Process Synchronisation
1 | Race Condition Week 8 Assignment 13
2 | Synchronisation Week 8 Assignment 14
3 | Mutual Exclusion Week 9 Assignment 15
4 | Critical Section Problem Week 9 Assignment 16
5 | Classic Problems of Week 10 | Assignment 17
Synchronisation
Module 5 Deadlocks
1 | Deadlock Characterisation Week 11 | Assignment 18
2 | Methods for Dealing Week 12 | Assignment 19
with Deadlocks
Module 6 Memory Management
1 | Memory Management Week 13 | Assignment 20
Fundamentals
2 | Memory Management Week 14 | Assignment 21
Algorithms |
3 | Memory Management Week 15 | Assignment 22
Algorithms 11
Revision Week 16
Examination Week 17
Total 17 weeks

Xiii
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How to Get the Best from This Course

In distance learning the study units replace theeausity lecturer. This

is one of the great advantages of distance learryiog can read and
work through specially designed study materialgaatr own pace, and
at a time and place that suit you best. Thinkt afsireading the lecture
instead of listening to a lecturer. In the samg et a lecturer might
set you some reading to do, the study units tall wtnen to read your
set books or other material. Just as a lecturehingiye you an in-class
exercise, your study units provide exercises far ygpodo at appropriate
points.

Each of the study units follows a common formahe Tirst item is an
introduction to the subject matter of the unit dwasv a particular unit is
integrated with the other units and the course a$i@e. Next is a set
of learning objectives. These objectives enable konaow what you
should be able to do by the time you have complétedunit. You

should use these objectives to guide your studyheWyou have
finished the units you must go back and check wdreyou have
achieved the objectives. If you make a habit ofndothis you will

significantly improve your chances of passing tberse.

Remember that your tutor’s job is to assist youheWyou need help,
don't hesitate to call and ask your tutor to previd

1. Read this Course Guide thoroughly.

2. Organise a study schedule. Refer to the ‘Courserdsw’ for
more details. Note the time you are expected emdmn each
unit and how the assignments relate to the unithatéler
method you chose to use, you should decide ondtvanie in
your own dates for working on each unit.

3. Once you have created your own study schedule vdoything
you can to stick to it. The major reason that etus fail is that
they lag behind in their course work.

4. Turn to Unit 1 and read the introduction and thgctives for the
unit.

5. Assemble the study materials. Information abouatwou need
for a unit is given in the ‘Overview’ at the beging of each unit.
You will almost always need both the study unit ywa working
on and one of your set of books on your desk asémee time.

6. Work through the unit. The content of the unieltshas been
arranged to provide a sequence for you to follods you work
through the unit you will be instructed to readtsms from your
set books or other articles. Use the unit to gyme reading.

Xiv
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7. Review the objectives for each study unit to confithat you
have achieved them. If you feel unsure about anythef
objectives, review the study material or consulinyutor.

8. When you are confident that you have achieved a’suni
objectives, you can then start on the next unibc®ed unit by
unit through the course and try to pace your stsalythat you
keep yourself on schedule.

9. When you have submitted an assignment to your témor
marking, do not wait for its return before startiog the next
unit. Keep to your schedule. When the assignnsergturned,
pay particular attention to your tutor's commenisth on the
tutor-marked assignment form and also written ore th
assignment. Consult your tutor as soon as possilgieu have
any questions or problems.

10. After completing the last unit, review the coursed gorepare
yourself for the final examination. Check that ywave achieved
the unit objectives (listed at the beginning ofreaait) and the
course objectives (listed in this Course Guide).

Facilitators/Tutors and Tutorials

There are 12 hours of tutorials provided in suppdrthis course. You
will be notified of the dates, times and locatioh these tutorials,
together with the name and phone number of yowr,tais soon as you
are allocated a tutorial group.

Your tutor will mark and comment on your assignrseikeep a close
watch on your progress and on any difficulties ywight encounter and
provide assistance to you during the course. Yastmail or submit

your tutor-marked assignments to your tutor wetbbe the due date (at
least two working days are required). They willrbarked by your tutor

and returned to you as soon as possible.

Do not hesitate to contact your tutor by telephames-mail if you need
help. The following might be circumstances in whiou would find
help necessary. Contact your tutor if:

. you do not understand any part of the study unitdhe assigned
readings,

. you have difficulty with the self-tests or exerdse

. you have a question or problem with an assignmeith your
tutor's comments on an assignment or with the gigaf an
assignment.

You should try your best to attend the tutorialdis is the only chance
to have face to face contact with your tutor an@gk questions which
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are answered instantly. You can raise any probleoowntered in the
course of your study. To gain the maximum benefdmf course
tutorials, prepare a question list before attendimegn. You will learn a
lot from participating in discussions actively.

Summary

Introduction to Operating systems introduces youthe concepts
associated with operating system development andtitn which is
critical in understanding the various computing iemvments/hardware
platforms. The content of the course material wasned and written to
ensure that you acquire the proper knowledge antis sfor the
appropriate situations. Real-life situations haeerb created to enable
you identify with and create some of your own. Hssence is to help
you in acquiring the necessary knowledge and coemgetby equipping
you with the necessary tools to accomplish this.

We hope that by the end of this course you wouldehacquired the
required knowledge to view operating systems anel ¢bmputing
environments in a new way.

We wish you success with the course and hope thatwwil find it both
interesting and useful.
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