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COURSE CONTENT

ADVANCED OPERATING SYSTEMS

Il Semester: CSE

Course Code Category Hours / Week | Credits Maximum Marks

i L T P C CIA | SEE Total

2535820 Foundation 3 0 0 3 40 60 100
Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45

Prerequisites: Basic knowledge of Linux/Unix OS.

Course Overview:

The Advanced Operating Systems (AQS) course explores advanced concepts, design principles, and
implementation techniques used in modern operating systems. It extends foundational OS
knowledge to cover distributed systems, concurrency control, advanced memory management,
virtualization, fault tolerance, and security mechanisms used in large-scale and enterprise
computing environments.

Course Objectives:
1. To understand the concepts and architectures of advanced and distributed
operating systems.
2. To study synchronization, mutual exclusion, and deadlock handling in distributed
systems.
3. To learn multiprocessor operating system design and process scheduling
techniques.
4. To analyze distributed file systems and distributed shared memory mechanisms.
To develop solutions for load balancing, task migration, and real-time distributed
applications.
Course Outcomes: After Completion of the Course, Students should be able to
1. Understand the design approaches of advanced operating systems
Analyze the design issues of distributed operating systems.
Evaluate design issues of multi-processor operating systems.
Identify the requirements Distributed File System and Distributed Shared Memory.
Formulate the solutions to schedule the real time applications.
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UNIT - I: Architectures of Distributed Systems: System Architecture Types, Distributed
Operating Systems, Issues in Distributed Operating Systems, Communication
Primitives. Theoretical Foundations: Inherent Limitations of a Distributed System,
Lamport’s Logical Clocks, Vector Clocks, Causal Ordering of Messages, Termination
Detection.

UNIT - lI: Distributed Mutual Exclusion: The Classification of Mutual Exclusion Algorithms, Non-
Token —Based Algorithms: Lamport’s Algorithm, The Ricart-Agarwala Algorithm, Maekawa’s
Algorithm, Token- Based Algorithms: Suzuki-Kasami’s Broadcast Algorithm, Singhal’s Heuristic
Algorithm, Raymond’s Heuristic Algorithm.

UNIT - lll: Distributed Deadlock Detection: Preliminaries, Deadlock Handling Strategies
in Distributed Systems, Issues in Deadlock Detection and Resolution, Control



Organizations for Distributed Deadlock Detection, Centralized- Deadlock — Detection
Algorithms, Distributed Deadlock Detection Algorithms, Hierarchical Deadlock
Detection Algorithms.

UNIT - IV: Multiprocessor System Architectures: Introduction, Motivation for multiprocessor
Systems, Basic Multiprocessor System Architectures Multi Processor Operating Systems:
Introduction, Structures of Multiprocessor Operating Systems, Operating Design Issues, Threads,
Process Synchronization, Processor Scheduling. Distributed File Systems: Architecture, Mechanisms
for Building Distributed File Systems, Design Issues

UNIT - V: Distributed Scheduling: Issues in Load Distributing, Components of a Load
Distributed Algorithm, Stability, Load Distributing Algorithms, Requirements for Load
Distributing, Task Migration, Issues in task Migration Distributed Shared Memory:
Architecture and Motivation, Algorithms for Implementing DSM, Memory Coherence,
Coherence Protocols, Design Issues

TEXT BOOKS:

1. Advanced Concepts in Operating Systems, Mukesh Singhal, Niranjan G.
Shivaratri, Tata McGraw-Hill Edition 2001.

REFERENCE BOOKS:
1. Distributed Systems: Andrew S. Tanenbaum, Maarten Van Steen, Pearson
Prentice Hall, Edition — 2, 2007.

ELECTRONIC RESOURCES:
1. https://www.coursera.org/learn/os-power-user
2. https://www.coursera.org/learn/advanced-operating-systems
3. https://www.classcentral.com/subject/operating-systems

MATERIALS ONLINE:

Course template

Tutorial question bank

Tech talk and Concept Video topics
Open-ended experiments
Definitions and terminology
Assignments

Model question paper —|

Model question paper— I

. Lecture notes

10. E-Learning Readiness Videos (ELRV)
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