




































































































































































































Muffakham Jah College of Engineering and Technology 

MJCET/FM ACD 02/ISSUE 01/REVISION 00 

 
LESSON PLAN 

 
 

Subject: Principals and Appls of Embedded Systems   Subject Code:  CS404  
 
Class: B.E 4/4 CSE-B        Semester – 1    
 
Name of the Faculty: Syed Mohiuddin     Academic Year: 2018-2019    
 

 
Theory Class: 
 

S.No Units Topics Description 
Planned 

No. of 

Hours 
Class Held On 

1 

Unit – I 

Introduction to Embedded Systems 
Complex Systems and Microprocessor 

2  

2 System Design Process 2  

3 Formalisms for System Design, Design Examples 2  

4 Instruction Sets Preliminaries 2  

5 ARM Processor 2  

 Total Hours Planned to complete Unit - I 10  

6 

Unit – II 

CPUs: Programming Input and Output,  2  

7 Supervisor Mode, Exceptions and Traps 2  

8 Co-Processors, Memory System Mechanisms, 2  

9 CPU Performance, CPU Power Consumption,  2  

10 Computing Platforms, The CPU Bus,  2  

11 Memory Devices & Systems 2  

12 
Consumer Electronics Architecture, Platform-level 
Performance Analysis, Design Example. 2  

 Total Hours Planned to complete Unit - II 14  

13 

Unit – III 

Tasks and Task States, Tasks and Data 2  

14 Semaphores and Shared Data 2  

15 Message Queues, Mailboxes and Pipes 2  

16 
Timer Functions, Events, Memory Management Interrupt 
Routines in an RTOS Environment 2  

17 
Design Real Time Operating System Principles, Semaphores 
and Queues 

2  

18 
Hard Real Time Scheduling Considerations,  
Saving Memory and Power 2  

 Total Hours Planned to complete Unit - III 12  

19 

Unit – IV 

Multirate Systems, Priority Based Scheduling, 2  

20 
Evaluating Operating System Performance, Networks and 

Multiprocessors,  
2  

21 
Categories of Multiprocessors, Distributed Embedded 
Systems,  

2  

22 
MPSoCs and Shared memory Multiprocessors, Design 
Example 

2  

 Total Hours Planned to complete Unit - IV 8  

23 

Unit – V 

Embedded Software Development Tools 
Host and Target machines, Linker/Locators 

2  

24 Embedded Software and Target System;  2  

25 
Debugging Techniques: Testing on Host Machine, Using 
Laboratory Tools 

4  

 Total Hours Planned to complete Unit - V 8  

  Total Hours 52  

 
Suggested Reading: 
 
1. Computers and Components, Wayne Wolt Elsevier. 

2. The 8051 Microcontroller, Third Edition, Kenneth J.Ayala, Thomson. 

3. An Embedded Software Primer, David E. Simon, Pearson Education 
4. Embedding system building blocks, Labrosse, via CMP publishers. 

 
 
 
Faculty in-charge      HOD 



MUFFAKHAM JAH COLLEGE OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF INFORMATION TECHNOLOGY  

B.E II/IV Year (IT – A & B) I - SEM 
DATA STRUCTURES (BIT-204) - ASSIGNMENT 

 

Course Outcome Correlation with Unit of Syllabus  Question Numbers 

1 I 1 

2 II & III 2 

3 IV  3 

4 V 4 

 

CO1 

1. a).  Explain the Row Major order representation of multidimensional arrays.   (10M) 

b). Explain different polynomial representations. Write and explain an algorithm to compute 

addition of two polynomials.  

c). Implement the String ADT with following functions:    (2.5 X 4 = 10M) 

 i. Concatenate( ): Concatenate the second string at end of first 

ii. subString(int start, int count): obtain a substring starting from index start, upto count 

number of characters thereafter.  

iii. Frequency(): determines the frequency of occurrences of each of the distinct 

characters in the string. 

iv. Delete(): that accepts two integers, start and length, the function computes a new 

string that is same as original except that length characters beginning at start have been 

removed 

        (10M) 

CO2 

2. a). Discuss about the Postfix Notation of an expression. Convert (A+B)*D+E/(F+A*D)+C 

into postfix notation. Write an algorithm to transform a parenthesized infix expression into 

postfix.          (10M) 

    b). What is a Doubly Linked List? Explain the insert and delete operations on a DLL and write 

a C++ program to implement it.       (10M) 

    c). What is Hashing? Discuss various Hash Functions with help of example. Explain different   

Overflow handling techniques.     (10M) 



 

CO3 

3. a).  Define a Binary Tree? Write the properties of a Binary Tree. Explain representation of it 

using arrays and linked list with help of examples.      

 (10M) 

b). Obtain a MCST from the following graph using Prim’s and Kruskal’s Algorithm. 

 (5X2=10M) 

 

c).  Write short notes on the following:  

i). B-Trees   (2.5M) 

ii) m-way Search Trees.  (2.5M)    

iii). Splay Trees  (2.5M) 

iv). Red-Black Trees  (2.5M) 

CO4 

4. a).  Explain the working of Quick Sort. Sort the following sequence of keys using Quick sort. 

12, 2, 16, 30, 8, 28, 4, 10, 20, 6, 18       (10M)  

b). Explain Shell sort algorithm and its working using a sample data set  (10M) 

 

 

 

 





















   MUFFAKHAM JAH COLLEGE OF ENGINEERING AND TECHNOLOGY 

DEPARTMENT OF INFORMATION TECHNOLOGY  

B.E II/IV Year (IT – A & B) I - Sem 
DATA STRUCTURES (BIT-204) – TUTORIAL 

 

Course Outcome Correlation with Unit of Syllabus Question Numbers 

1 I 1 

2 II & III 2 

3 IV &V 3 

4 V 4 

 

Course Outcome 1: 

1. (a). Show that following equalities are correct: i) 5n2-6n = Ɵ (n2), ii). n!=O(nn),                    

iii). ∑ 𝑖3𝑛
𝑖=0   = Ɵ(n3),   iv). 33n3+4n2 = Ω(n2),   v). n3+ 106 n2 = Ɵ(n3) (10M) 

    (b). Determine the frequency counts for all statements in the following program segments: 

           (5x2=10M) 

 i). For (i=1;i<=n;i++)    

  For(j=1;j<=I;j++) 

   For(k=1;k<=j;k++) 

     X++; 

 ii) Calculate the step counts in algorithm for multiplying two square matrices.  

    (c) Represent the following Sparse matrix using <row, col, value> triple and also compute its   

         transpose and write it using the same representation.    (5X2=10M) 

     15 0 0 22 0 -15 

     0 11 3 0 0 0 

     0 0 0 -6 0 0 

     0 0 0 0 0 0  

     91 0 0 0 0 0  

     0 0 28 0 0 0 

 

Course Outcome 2: 

 

2. a). Write the postfix form of following Expressions and also show using stack 

notations as how these postfix expressions are evaluated assuming A=1, B=7, C=4, 

D=8,E=12,F=6, G=2  (5+5=10M) 

i). A*B*C  ii). –A+B-C+D  iii). A*-B+C 

iv). (A+B)*D+E/(F+A*D)+C  v). A*(B+C)/D-G 

  (5+5=10M) 

    b). To the class Queue, add following functions:    (2+4+4=10M) 

 i. Size(): to return size  and capacity of the Queue. 

ii. Split(): add a function to split a queue into two queues, the first queue is to 

contain every other element beginning with first; second queue contains 

remaining elements 

iii. Merge(): add a function to merge two queues into one by alternately taking 

elements from each queue 

     c). Add the following function to SLL class:     (5X2=10M) 

i. a function to delete every other node beginning with node first (that is first, 

third, fifth, and so on) 

ii. Let x=(x1, x2, x3,…, xn) and y=(y1, y2, y3, …,yn) be two chains. Write a 

function to merge these two chains to obtain a single chain z=(x1, y1, x2, y2, 

…,xn, yn). 

 



  

 Course Outcome 3. 

 

3. a). Construct Max Heap and Min Heap for the following set of data elements: 10, 12,   

45, 32, 56, 6, 58, 12, 78,60      (5X2=10M) 

b). Perform the DFS and BFD on following graph:  (5X2=10M) 

      
    c). Construct a binary search tree by inserting following elements (in the order): 25, 15, 

30, 45, 12, 33, 22, 3, 7, 5, 14, 49, 26, 17. Construct a binary tree whose nodes in 

Inorder and Preorder are given as follows:       (5+5=10M) 

Inorder: 10, 15, 17, 18, 20, 25, 30, 35, 38, 40, 50  

Preorder: 20, 15, 10, 18, 17, 30, 25, 40, 35, 38, 50    

 

Course Outcome 4.  

4. a). Explain working of Insertion and Selection Sort for the following data set: 

(12,  2, 16, 30, 8, 28, 4, 10, 20, 6, 18).      (10M) 

 b).Write the status of List (12, 2, 16, 30, 8, 28, 4, 10, 20, 6, 18) at end of each phase of  

Merge Sort.         (10M) 

     c). Perform Quick sort on following data to obtain a fully sorted List: (12, 2, 16, 30,   

8, 28, 4, 10, 20, 6, 18)        (10M) 






















