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Dr. Shashiraj Teotia 

Jai Hind ! 

I applaud the publication of your inclusionary book on 
Operating System Concepts for the BCA and MCA 
programs. 

I believe your comprehensive work on the revised 
curriculum of will be a milepost in the learning of truism 
about various operating systems. Precious few have had 
the dedication to compose textbooks with immense hard 
work, well displayed in your piece of exemplary service to 
the academic world. You have inscribed your hard-won 
experience in this book. Howbeit, you must have done a 
wheelbarrow-full of research.  

I appreciate the endless hours of service you dedicated to 
this compilation of technical concepts and entrust your 
book will soon be on the bestseller list.  

May you enjoy this type of success in all your endeavors! 

Dr. Shalya Raj 
Chief Executive Officer 

Swami Vivekananda Subharti University 
Meerut 



P R E F A C E  

Today, Operating System is not the word only, It is more 
then this. An Operating System is an Indispensable part 
of a computer system. A good realization of this fact is that 
there are various books of this subject, which gives very 
good knowledge about the various operating systems.  

Even the “Operating System” in itself is a very vast subject 
which can not be comprehended in a single book. This book 
is an attempt to cover the syllabus of MCA, BCA, 
B.Sc.(Computer Science) and PGDCA. 

This Book “Operating System Concept” is very useful book 
for the students of MCA, BCA, PGDCA, & B.Sc. (Computer 
Science). This book is based on the revised syllabus of the 
above course, as per the CBCS (Choice based Credit 
System) pattern. 

 Dr. Shashiraj Teotia 
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tips, this book was not possible. 
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encouragement to write this book. 

Last but not least, I would like to thank to all the people 
who have supported me to complete this work directly or 
indirectly. 

 Dr. ShashirajTeotia 



S y l l a b u s  

Unit – I: Operating System Structure: Operating 
Systems and Resource Manager, Operating system 
classifications, simple monitor, multiprogramming, 
timesharing, real time systems, multiprocessor systems, 
operating systems services. 

Unit – II: CPU Scheduling: Basic scheduling concepts, 
Process overviews, process states, multiprogramming, 
Schedulers, and Scheduling algorithms, multiple- 
processor scheduling. 

Unit – III: Memory Management: Bare machine 
approach, resident monitor, Partition, Paging and 
segmentation, virtual memory, demand paging, Deadlocks: 
Deadlock Characterizations, deadlock prevention, 
avoidance detection and recovery. 

Unit – IV: File System: File supports, access methods, 
allocation methods-contiguous linked and index 
allocation; directory systems single level, tree-structure, a 
cyclic graph and general graph directory, file protection. 

Unit – V: Resource Protections: Mechanisms, Policies 
& domain of protection, Access matrix and its  
implementation, dynamic protection structures. Case 
Study of Windows-NT: Design Principle; System 
components, Environment subsystem; File System, 
Programmer Interface. 



C O N T E N T S  

CHAPTER 1: OPERATING SYSTEM STRUCTURE .....1-15 
1.1. INTRODUCTION .......................................................................... 1 
1.2. OPERATING SYSTEM ................................................................... 2 
1.3. DUTIES/RESPONSIBILITIES OF OPERATING SYSTEM .................... 4 
1.4. DEVELOPMENT OF OPERATING SYSTEM ..................................... 4 
1.5. TYPES OF OPERATING SYSTEM ................................................... 6 
1.6. STRUCTURE OF OPERATING SYSTEM .......................................... 8 
1.7. OPERATING SYSTEMS SERVICES ............................................... 12 
1.8. SUMMARY ............................................................................... 14 
1.9. ASSIGNMENTS .......................................................................... 14 

CHAPTER 2: CPU SCHEDULING ................................ 16-37 
2.1. INTRODUCTION ........................................................................ 16 
2.2. PROCESS................................................................................... 17 
2.3. SCHEDULING ............................................................................ 19 
2.4. SCHEDULING ALGORITHMS ...................................................... 28 
2.5. SUMMARY ............................................................................... 36 
2.6. ASSIGNMENTS .......................................................................... 37 

CHAPTER 3: MEMORY MANAGEMENT ................... 39-70 
3.1. INTRODUCTION ........................................................................ 39 
3.2. RESIDENT MONITOR................................................................. 39 
3.3. MEMORY MANAGEMENT......................................................... 40 
3.4. HARDWARE MEMORY MANAGEMENT ..................................... 41 
3.5. MEMORY MANAGEMENT PROBLEMS ...................................... 43 
3.6. MANUAL MEMORY MANAGEMENT ......................................... 45 
3.7. AUTOMATIC MEMORY MANAGEMENT .................................... 46 



3.8. MEMORY MANAGEMENT WITH FIXED PARTITIONING ............. 46 
3.9. MEMORY MANAGEMENT WITH DYNAMIC PARTITIONING ...... 48 
3.10. PAGING .................................................................................... 49 
3.11. VIRTUAL MEMORY ................................................................... 53 
3.13. DEMAND PAGING .................................................................... 54 
3.14. MEMORY SEGMENTATION ....................................................... 56 
3.15. INTER PROCESS COMMUNICATION AND YNCHRONIZATION .... 61 
3.16. DEADLOCK ............................................................................... 63 
3.17. SUMMARY ............................................................................... 70 
3.18. ASSIGNMENTS ......................................................................... 70 

CHAPTER 4: FILE MANAGEMENT SYSTEM ............ 71-98 
4.1. INTRODUCTION ........................................................................ 71 
4.2. FILE SYSTEM ............................................................................. 72 
4.3. FILE MANAGEMENT SYSTEMS .................................................. 79 
4.4. FILE MANAGEMENT SYSTEM ARCHITECTURE ........................... 81 
4.5. BASIC FILE ORGANIZATION TECHNIQUES ................................. 82 
4.6. DISK ALLOCATION METHODS ................................................... 85 
4.7. DIRECTORY STRUCTURE ........................................................... 92 
4.8. FILE PROTECTION SYSTEM ........................................................ 95 
4.9. SUMMARY ............................................................................... 97 
4.10. ASSIGNMENTS ......................................................................... 97 

CHAPTER 5: RESOURCE PROTECTION AND  
CASE STUDY OF WINDOWS NT ............................. 99-128 
5.1. INTRODUCTION ........................................................................ 99 
5.2. RESOURCE PROTECTION......................................................... 100 
5.3. TYPES OF PROTECTION FAILURE ............................................. 101 
5.4. PROTECTION POLICIES ........................................................... 101 
5.5. PROTECTION MECHANISM ..................................................... 102 
5.6. PROTECTION DOMAINS ......................................................... 103 



5.7. DOMAIN STRUCTURE ............................................................. 104 
5.8. ACCESS CONTROL MATRIX ..................................................... 104 
5.10. FORM OF ACCESS MATRIX ...................................................... 106 
5.11. IMPLEMENTATION OF ACCESS MATRIX .................................. 109 
5.12. CASE STUDY OF WINDOWS NT ............................................... 110 
5.13. ARCHITECTURE OF WINDOWS NT .......................................... 117 
5.14. SUMMARY ............................................................................. 126 
5.15. ASSIGNMENTS ........................................................................ 127 
  



 


