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Preamble: Study of operating system is an essential to understand the overall working of

computer system, tradeoffs between performance and functionality and the division of jobs

between hardware and software. This course introduces the concepts of memory management,

device management, process management, file management and security & protection

mechanisms available in an operating system. The course helps the learner to understand the

fundamentals about any operating system design so that they can extend the features of operating

system to detect and solve many problems occurring in operating system and to manage the

computer resources appropriately.

Prerequisite: Topics covered in the courses are Data Structures (CST 201) and Programming
in C (EST 102)

Course Outcomes: After the completion of the course the student will be able to

Explain the relevance, structure and functions of Operating Systems in computing

COl :
devices. (Cognitive knowledge: Understand)
Ilustrate the concepts of process management and process scheduling mechanisms
CO2 . | o
employed in Operating Systems. (Cognitive knowledge: Understand)
Explain process synchronization in Operating Systems and illustrate process
CO3 |synchronization mechanisms using Mutex Locks, Semaphores and Monitors
(Cognitive knowledge: Understand)
CO4 Explain any one method for detection, prevention, avoidance and recovery for
managing deadlocks in Operating Systems. (Cognitive knowledge: Understand)
CO5 Explain the memory management algorithms in Operating Systems. (Cognitive
knowledge: Understand)
COB Explain the security aspects and algorithms for file and storage management in

Operating Systems. (Cognitive knowledge: Understand)




Mapping of course outcomes with program outcomes
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Abstract POs defined by National Board of Accreditation

PO# Broad PO PO# Broad PO

PO1 | Engineering Knowledge

PO7 | Environment and Sustainability

PO2 | Problem Analysis

PO8 | Ethics

PO3 | Design/Development of solutions

PO9 | Individual and team work

PO4 problems

Conduct investigations of complex

PO10 | Communication

POS5 | Modern tool usage

POI11 [ Project Management and Finance

PO6 | The Engineer and Society

PO12 | Life long learning

Assessment Pattern

Bloom’s Category

Test 1 (Marks

Test 2 (Marks

End Semester Examination

in percentage) | in percentage) (Marks in percentage)
Remember 30 30 30
Understand 30 30 30
Apply 40 40 40
Analyse
Evaluate

Create




Mark Distribution

Total Marks CIE Marks ESE Marks ESE Duration
150 50 100 3

Continuous Internal Evaluation Pattern:

Attendance : 10 marks
Continuous Assessment Test : 25 marks
Continuous Assessment Assignment : 15 marks

Internal Examination Pattern:

Each of the two internal examinations has to be conducted out of 50 marks. First series test shall
be preferably conducted after completing the first half of the syllabus and the second series test
shall be preferably conducted after completing remaining part of the syllabus. There will be two
parts: Part A and Part B. Part A contains 5 questions (preferably, 2 questions each from the
completed modules and 1 question from the partly completed module), having 3 marks for each
question adding up to 15 marks for part A. Students should answer all questions from Part A.
Part B contains 7 questions (preferably, 3 questions each from the completed modules and 1
question from the partly completed module), each with 7 marks. Out of the 7 questions, a student
should answer any 5.

End Semester Examination Pattern:

There will be two parts; Part A and Part B. Part A contains 10 questions with 2 questions from
each module, having 3 marks for each question. Students should answer all questions. Part B
contains 2 questions from cach module of which a student should answer any one. Each question
can have maximum 2 sub-divisions and carries 14 marks.

Syllabus

Module I

Introduction: Operating system overview — Operations, Functions, Service — System calls,
Types — Operating System structure - Simple structure, Layered approach, Microkernel, Modules
— System boot process.

Module 11

Processes - Process states, Process control block, threads, scheduling, Operations on processes -
process creation and termination — Inter-process communication - shared memory systems,
Message passing systems.



Process Scheduling — Basic concepts- Scheduling criteria -scheduling algorithms- First come

First Served, Shortest Job Firs, Priority scheduling, Round robin scheduling

Module 111

Process synchronization- Race conditions —  Critical section problem — Peterson’s solution,
Synchronization hardware, Mutex Locks, Semaphores, Monitors — Synchronization problems -
Producer Consumer, Dining Philosophers and Readers-Writers.

Deadlocks: Necessary conditions, Resource allocation graphs, Deadlock prevention, Deadlock
avoidance — Banker’s algorithms, Deadlock detection, Recovery from deadlock.

Module IV

Memory Management: Concept of address spaces, Swapping, Contiguous memory allocation,
fixed and variable partitions, Segmentation, Paging. Virtual memory, Demand paging, Page
replacement algorithms.

Module V

File System: File concept - Attributes, Operations, types, structure — Access methods, Protection.
File-system implementation, Directory implementation. Allocation methods.

Storage Management: Magnetic disks, Solid-state disks, Disk Structure, Disk scheduling,
Disk formatting.

Text Book

Abraham Silberschatz, Peter Baer Galvin, Greg Gagne, ' Operating System Concepts' 9th
Edition, Wiley India 2015.

Reference Books:

1. Andrew S Tanenbaum, “Modern Operating Systems” , 4% Edition, Prentice Hall, 2015.

2. William Stallings, “Operating systems”, 6th Edition, Pearson, Global Edition, 2015.

3. Garry Nutt, Nabendu Chaki, Sarmistha Neogy, “Operating Systems”, 3rd Edition, Pearson
Education.

4. D.M.Dhamdhere, “Operating Systems”, 2nd Edition, Tata McGraw Hill, 2011.

5. Sibsankar Haldar, Alex A Aravind, “Operating Systems”, Pearson Education.



