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VISION OF THE INSTITUTION 

To mould true citizens who are millennium leaders and catalysts of change through excellence in 

education. 

 MISSION OF THE INSTITUTION  

NCERC is committed to transform itself into a center of excellence in Learning and Research in 

Engineering and Frontier Technology and to impart quality education to mould technically 

competent citizens with moral integrity, social commitment and ethical values. 

  

We intend to facilitate our students to assimilate the latest technological know-how and to 

imbibe discipline, culture and spiritually, and to mould them in to technological giants, dedicated 

research scientists and intellectual leaders of the country who can spread the beams of light and 

happiness among the poor and the underprivileged. 

 

 

 

 

 

ABOUT DEPARTMENT 

 Established in: 2002 

 Course offered  :  B.Tech in Electronics and Communication Engineering 



  

M.Tech in VLSI 

 Approved by AICTE New Delhi and Accredited by NAAC 

 Affiliated to the University of Dr. A P J Abdul Kalam Technological University. 

 

DEPARTMENT VISION 

Producing  Highly  Competent, Innovative and Ethical Computer Science and Engineering 

Professionals to facilitate continuous technological advancement. 

 

DEPARTMENT MISSION 

1. Impart Quality education by providing excellent teaching, learning environment. 

 

2. Transform and adopting students in this knowledgeable era, where the 

electronic gadgets (things) are getting obsolete in short span. 

 

3. To initiate multi-disciplinary activities to students at earliest and apply in their 

respective fields of interest later. 

4. Promote leading edge Research & Development through collaboration with 

academia & industry. 

PROGRAMME EDUCATIONAL OBJECTIVES 

PEO1: To prepare students to excel in postgraduate programmes or to succeed in 

industry/ technical profession through global, rigorous education and prepare the 

students to practice and innovate recent fields in the specified program/ industry 

environment. 
 

PEO2: To provide students with a solid foundation in mathematical, Scientific and 

engineering fundamentals required to solve engineering problems and to have strong 

practical knowledge required to design and test the system. 
 

PEO3: To train students with good scientific and engineering breadth so as to 

comprehend, analyze, design, and create novel products and solutions for the real life 

problems. 

PEO4: To provide student with an academic environment aware of excellence, 

effective communication skills, leadership, multidisciplinary approach, written ethical 

codes and the life-long learning needed for a successful professional career. 

 

 

 

 



  

PROGRAM OUTCOMES (POS) 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex 

engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified needs 

with appropriate consideration for the public health and safety, and the cultural, 

societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities 

and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend 

and write effective reports and design documentation, make effective presentations, 

and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a 

member and leader in a team, to manage projects and in multidisciplinary 

environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 

PROGRAM SPECIFIC OUTCOMES (PSO) 

PSO1: Facility to apply the concepts of Electronics, Communications, Signal 

processing, VLSI, Control systems etc., in the design and implementation of 

engineering systems. 

 

PSO2: Facility to solve complex Electronics and communication Engineering 

problems, using latest hardware and software tools, either independently or in 

team. 



  

 

COURSE OUTCOMES 

 

CO1 Understand the basics of  operating systems tasks and basic OS architectures and 

develop these to RTOS 

CO2 Understand the concept of task scheduling 

CO3 Understand problems and issues related with multitasking 

CO4 Learn strategies to interface memory and I/O with RTOS kernels 

CO5 Impart skills necessary to develop software for embedded computer systems using a 

real time  operating system 

CO6 Understand the application of RTOS with a case study 

 

MAPPING OF COURSE OUTCOMES WITH PROGRAM OUTCOMES 

 

 
Note: H-Highly correlated=3, M-Medium correlated=2, L-Less correlated=1 

 

 

 

 

 

 

 

 

 

 

 



  

 

SYLLABUS 

 

COURSE 
CODE 

 

COURSE NAME 
 

L-T-P-C 
YEAR OF 

INTRODUCTION 

EC366 Real Time Operating Systems 3-0-0-3 2016 

Prerequisite: EC206 Computer Organization 

Course objectives: 

 To understand the basics of operating systems tasks and basic OS architectures and 
develop these to RTOS 

 To understand concepts of task scheduling 

 To understand problems and issues related with multitasking 

 To learn strategies to interface memory and I/O with RTOS kernels 

 To impart skills necessary to develop software for embedded computer systems using 

a real-time operating system. 

Syllabus: 

Introduction to OS and RTOS, Process management of OS/RTOS, Process Synchronization, 

Memory and I/O management, Applications of RTOS 

Expected outcome: 

At the end of the course the students will be familiar with operating systems. They will have 

an in depth knowledge about the real time operating systems and its applications. 

Text Books: 

1. C.M. Krishna and G.Shin, Real Time Systems, McGraw-Hill International Edition, 1997. 
2. Jean J Labrosse, Embedded Systems Building Blocks Complete and Ready-to-use 

Modules in C, CMP books, 2/e, 1999. 

References: 

1. Jean J Labrosse , Micro C/OS-II, The Real Time Kernel, CMP Books, 2011 
2. Sam Siewert, V, Real-Time Embedded Components and Systems: With Linux and RTOS 

(Engineering), 2015 

3. Tanenbaum, Modern Operating Systems, 3/e, Pearson Edition, 2007. 

4. VxWorks: Programmer's Guide 5.4, Windriver, 1999 

5. Wayne Wolf, Computers as Components: Principles of Embedded Computing System 

Design, 2/e, Kindle Publishers, 2005. 

Course Plan 

Module Course content  
Hours 

End 

Sem. 

Exam 

Marks 

 

 

 
I 

Operating system objectives and functions, Virtual Computers, 

Interaction of O. S. & hardware architecture, Evolution of 
operating systems 

 

2 
 

 
 

15 Architecture of OS (Monolithic, Microkernel, Layered, Exo- 
kernel and Hybrid kernel structures) 

3 

Batch, Multi programming, Multitasking, Multiuser, parallel, 
distributed & real –time O.S. 

3 

 

II 

Uniprocessor Scheduling: Types of scheduling 2  

15 
Scheduling algorithms: FCFS, SJF, Priority, Round Robin 3 

UNIX Multi-level feedback queue scheduling, Thread 
Scheduling, Multiprocessor Scheduling concept 

3 

FIRST INTERNAL EXAM 
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III 

Concurrency: Principles of Concurrency, Mutual Exclusion 
H/W Support, software approaches, Semaphores and Mutex, 

Message Passing techniques 

 

2 
 

 

 

15 

Classical Problems of Synchronization: Readers-Writers 
Problem, Producer Consumer Problem, Dining Philosopher 

problem. 

 

3 

Deadlock: Principles of deadlock, Deadlock Prevention, 

Deadlock Avoidance, Deadlock Detection, An Integrated 
Deadlock Strategies. 

 

3 

 

 
 

IV 

 Memory Management   requirements,   Memory   partitioning: 
Fixed, dynamic, partitioning 

3 
 

 
 

15 
 Memory allocation Strategies (First Fit, Best Fit, Worst Fit, 
Next Fit), Fragmentation, Swapping, Segmentation, Paging, 

Virtual Memory, Demand paging 

 

2 

 Page Replacement Policies (FIFO, LRU, Optimal, clock), 
Thrashing, Working Set Model 

3 

 SECOND INTERNAL EXAM  

 
V 

 I/O Management and Disk Scheduling: I/O Devices, 
Organization of I/O functions 

2  
20 

 Operating System Design issues, I/O Buffering, Disk 
Scheduling (FCFS, SCAN, C-SCAN, SSTF), Disk Caches 

3 

VI 
 Comparison and study of RTOS: Vxworks and µCOS 3 

20 
 Case studies: RTOS for Control Systems. 3 

 END SEMESTER EXAM  

 

Question Paper Pattern (End semester exam) 

 

Maximum marks: 100 Time: 3 hours 

 
The question paper shall consist of three parts. Part A covers modules I and II, Part B covers modules III and IV, 
and Part C covers modules V and VI. Each part has three questions uniformly covering the two modules and 
each question can have maximum four subdivisions. In each part, any two questions are to be answered. Mark 
patterns are as per the syllabus with 50 % for theory and 50% for logical/numerical problems, derivation and 
proof.
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QUESTION BANK 

 

MODULE 1 

Q.NO            Questions CO KL Page 
No 

1 What is the significance of a virtual computer? CO1 K3 18 

2 Compare parallel operating systems and distributed 

operating systems. 

CO1 K2 22 

3 List the functions of an operating system as a 
resource manager. 

CO1 K6 22 

4 Describe the virtual machine structure of operating 
system design 

CO1 K6 22 

5 Describe the function of an operating system as an 

abstract machine 

CO1 K1 22 

6 Explain in detail about the functions of an operating 
system 

CO1 K5 30 

7 Write a short note on serial processing CO1 K4 30 

8 Briefly explain the concept of simple batch system CO1 K5 30 

9 Give a detailed description on multi programmed 
batch system 

CO1 K5 30 

10 Write a short note on time sharing system CO1 K1 24 

11 Describe in detail about  multi user operating system CO1 K1 27 

12 Briefly explain distributed operating system CO1 K2 33 

13 Compare and contrast hard real time operating 

system and soft real time operating system 

CO1 K3 40 

14 With suitable diagram explain the architecture of 

monolithic operating system 

CO1 K1 44 

15 Discuss in detail about the architecture of 

distributed operating system 

CO1 K1 46 

16 Write a short note on microkernel operating system CO1 K1 49 
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17 With suitable diagram explain the architecture of 

Exo kernel operating system 

CO1 K2 50 

 

MODULE 2  

Q.NO            Questions CO KL Page 
No 

1 Compare FCFS and Round Robin algorithm CO2 K2 60 

2 Describe the problems associated with 

multiprocessor scheduling. How they can be solved? 

CO2 K1 60 

3 Compare SJF and Priority algorithms CO2 K5 63 

4 Differentiate preemptive and non preemptive 

scheduling schemes. Give examples 

CO2 K1 61 

5 Explain Round Robin algorithm for scheduling CO2 K4 62 

6 Describe the features of multilevel feedback queue 

scheduling 

CO2 K2 59 

7 With an example explain shortest job next algorithm CO2 K1 65 

 

MODULE 3  

Q.NO            Questions CO KL Page 
No 

1 Describe the principles of deadlock CO6 K1 84 

2 State and explain the Dining philosopher’s problem. CO6 K3 75 

3 Illustrate a solution for Dining philosopher problem 

using fork function 

CO6 K6 77 

4 With proper code write in detail about producer 

consumer problem and suggest a suitable solution 

CO6 K2 85 

5 Discuss the different methods of preventing 

deadlock 

CO6 K1 97 

6 What is meant by critical section problem? Why is it CO6 K1 88 
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atomic in nature? 

MODULE 4  

Q.NO            Questions CO KL Page 
No 

1 Explain the concept of demand paging CO4 K1 84 

2 Consider the following page reference string: 

0,2,1,6,4,0,1,0,3,1,2,1. Compute and compare the 

page fault rate for the following replacement 

algorithm, assuming frame size to be 4? Assume 

that the frames are initially  empty. (i) FIFO 

replacement 

CO4 K3 75 

3 Consider the following page reference string: 

0,2,1,6,4,0,1,0,3,1,2,1. Compute and compare the 

page fault rate for the following replacement 

algorithm, assuming frame size to be 4? Assume 

that the frames are initially  empty 

(ii) Optimal replacement 

CO4 K6 77 

4 Explain the concept of dynamic partitioning using 

an example 

CO4 K2 85 

5 Using suitable examples, illustrate the idea behind 

resource allocation graph 

CO4 K1 97 

6 Give the structure of a page table entry used with 

virtual memory 

CO4 K1 88 

7 Give the solution of dining philosopher problem 

using semaphore 

CO4 K5 97 

8 Consider the following page reference string: 

7,0,1,2,0,3,1,6,4,0,1,0,3,1,2,1. Compute and 

compare the page fault rate for the following 

replacement algorithm, assuming frame size to be 3. 

CO4 K1 77 
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Also assume that the frames are initially empty. 

(i) LRU replacement 

9 Consider the following page reference string: 

7,0,1,2,0,3,1,6,4,0,1,0,3,1,2,1. Compute and 

compare the page fault rate for the following 

replacement algorithm, assuming frame size to be 3. 

Also assume that the frames are initially empty. 

(i) Optimal replacement 

CO4 K3 89 

MODULE 5  

Q.NO            Questions CO KL Page 
No 

1 Give a detailed description about the different I/O 

buffering schemes 

CO5 K1 84 

2 Explain the techniques for performing I/O function CO5 K3 75 

3 Write in detail about any three disk scheduling 

algorithm 

CO5 K6 77 

4 Explain the various I/O buffering schemes CO5 K2 85 

5 Write in detail about the evolution of I/O function CO5 K1 97 

6 Explain the various disk scheduling schemes CO5   

MODULE 6  

Q.NO            Questions CO KL Page 
No 

1 Explain the inter various inter process 

communication techniques supported by  VxWorks 

and MicroOS 

CO6 K1 84 

2 Explain how MicroC/OS 2 handles the critical 

section of code 

CO6 K3 75 

3 Using a block diagram explain how a real time CO6 K6 77 
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system is implemented. Describe a real life example 

of an RTOS control system 

4 Compare the characteristics of VxWorks and 

MicroOS 

CO6 K2 85 

5 Using a simple case study explain how real time 

system is implemented. Draw necessary diagram to 

depict the hardware and software implementation. 

CO6 K1 97 

6 Prepare suitable requirements table for an RTOS 

control system used in adaptive cruise control 

CO6   

 

 

APPENDIX 1 

 

CONTENT BEYOND THE SYLLABUS 

S:NO; TOPIC PAGE NO: 

1 Types of Antenna 100 

2 Radiation Antenna 100 

 

 

 

 

 

 

 

 

MODULE NOTES 
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MODULE 1  
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