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Department Vision
       To become a prominent department of Computer Science & Engineering producing competent professionals with research and innovation skills, inculcating moral values and societal concerns.

Department Mission
1. Provide learning ambience to generate innovative and problem solving skills with professionalism

2. To create facilities and expertise in advanced computer technology thereby promote research

3. Enhance Industry Institute Interaction programme to get acquainted with corporate culture

4. To induce ethical values and spirit of social commitment

Program Educational Objectives (PEOs) 
PEO 1: Graduates will be an efficient software developer in diverse fields and will be a successful professional and/or pursue higher studies
            PEO 2: Graduates will be capable to adapt to new computing technology for professional   
            excellence and Research and be a lifelong learner

            PEO 3: Graduates will work productively exhibiting ethical qualities for the betterment of 
            society

            PEO 4 : Graduates will possess leadership qualities, work harmoniously as a team    

            member with  effective communication skills

Programme 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 (PSOs)

PSO1. An ability to use current techniques, skills and tools necessary for carrying out multidisciplinary projects.

PSO2. An ability to build a computer based system, process or a component that meets the desired needs.

II Year B.E.: Scheme of Teaching and Credits: 2017-2018
SCHEME: III Semester
	Sub. Code
	Subject Name
	L
	T
	P
	C

	MA301
	Engineering Mathematics - III
	4
	0
	0
	4

	CS302
	Computer Organization and Architecture
	4
	0
	0
	4

	CS303
	Analog and Digital Circuits
	3
	1
	0
	4

	CS304
	Data Structures
	3
	1
	0
	4

	CS305
	Microprocessors and Microcontrollers
	3
	1
	0
	4

	CS306
	UNIX and Shell Programming
	3
	0
	0
	3

	HS003
	Communication Skills - I
	0
	0
	2
	1

	CS307
	Data Structures Laboratory 
	0
	0
	3
	1.5

	CS308
	Microprocessors and Microcontrollers Laboratory 
	0
	0
	3
	1.5

	Total Credits
	27


SCHEME: IV Semester

	Sub. code
	Subject Name
	L
	T
	P
	C

	MA401
	Engineering Mathematics - IV
	4
	0
	0
	4

	MA402
	Discrete Mathematical Structures 
	4
	0
	0
	4

	CS403
	Object Oriented Programming with JAVA
	3
	1
	0
	4

	CS404
	Design and Analysis of Algorithms
	3
	1
	0
	4

	CS405
	Database Management System
	3
	1
	0
	4

	CS406
	Finite Automata & Formal languages
	3
	0
	0
	3

	CS407
	Algorithms Laboratory with JAVA
	0
	0
	3
	1.5

	CS408
	Database Application Laboratory
	0
	0
	3
	1.5

	Total Credits
	26


MA301 ENGINEERING MATHEMATICS – III  (4-0-0-4)    
Exam hours: 3 








 Hrs / week: 4
SEE: 50




 

                                Total Hrs: 52 
Course Objective: The student will learn different numerical methods, transform techniques (Fourier transform and Z - transform)   and application related problems. 

Course outcome: 
     At the end of the course the students will be able to:
	CO1
	Represent the periodic function using Fourier series and will be able to find Fourier transforms.
	PO1,PO2,PO3

	CO2
	Find Z - transforms of the given function and gain the capability to find solutions of difference equations.
	PO1, PO2

	CO3
	Find solutions of algebraic and transcendental equations and analyze the given experimental data through interpolation.
	PO1, PO2, PO3

	CO4
	Find length, area, volume of geometrical figures through numerical integration.
	PO1, PO2, PO3

	CO5
	Find the solution of system of equations and the Eigen values, Eigen Vectors.
	PO1, PO2, PO3

	CO6
	To find the numerical solution to ordinary differential equations and partial differential equations.
	PO1, PO2, PO3


	PART A 

	 1
	Numerical Analysis - I: Solution of algebraic & transcendental equations by Bisection method, Newton Raphson method. Solution of non - linear system of equations with initial conditions by Newton Raphson method.
	(6 hours)

	2
	Numerical Analysis - II:   Numerical Interpolation - Definition of forward, backward differences, Newton’s forward and backward interpolation formulae, Lagrange’s interpolation formula. Some application oriented engineering problems – To find the relation between the input and output of an experimental data. Choice of an interpolation formula, Spline interpolation - cubic spline method.
	   (7 hours)

	PART B

	3
	Numerical Analysis - III

Numerical Integration: Computation of line integral by Simpsons 1/3rd rule, Illustrative examples from engineering field. Computation of double integral   by Simpsons 1/3rd rule and applications with illustrative examples.

Numerical solution of ordinary differential equations: Taylor series method, Runge-Kutta method of fourth order.
	   (6 hours)

	4
	Numerical Analysis - IV

Application of partial differential equations: Finite difference approximation to derivatives, Numerical solution of second order partial differential equations – Solution of Laplace equation by Gauss Seidel iteration method (initial approximation to be assumed using standard five point formula and diagonal five point formula), Solution of one – dimensional heat equation by Schmidt method, Gauss Seidel iterative formula. Numerical solution of wave equation.
	 (7hours)   

	                                                                        PART C

	 5
	Z-Transforms: Definition, Standard forms, properties – Problems. Inverse Z transforms. Solution of Difference equations using Z Transforms, Application to deflection of a loaded string.    
	 ( 6 hours)             

	   6
	Linear algebra: Importance of Matrices in engineering. Consistency and inconsistency of non homogeneous and homogeneous system of equations using the rank concept, Solution of the system of linear equations by Gauss elimination method and Gauss – Seidel iterative method. Eigen values and Eigen vectors of matrices. Application of Eigen values and Eigen vectors - mass on a spring, Electrical net work
	   (6 hours)

	                                                                PART D

	7
	Fourier series: Periodic functions and their graphical representation, representation of periodic functions as a Fourier series using Euler’s method & change of interval method, half range series method, illustrative examples from engineering field. To represent the experimental data as a Fourier series using the method - Practical harmonic analysis.
	  (7 hours)

	   8
	Fourier Transforms and Inverse Fourier transforms: – properties of Fourier transform, Evaluation of Complex Fourier, Fourier sine & Fourier cosine transforms.  Inverse complex Fourier transform, Inverse sine & Cosine transforms.   Applications from engineering Field.
	 (7 hours)



	Note - Theorems and properties without proof. Applicable to all the units.


Text books:  

1. Dr. B. S. Grewal, Higher Engineering Mathematics, Khanna Publications, 44th   edition, 2016. 

2. Erwin Kreyszig, Advanced Engineering Mathematics, Wiley India Pvt. Ltd. 8th Edition (Wiley student edition) 2004.

 Reference Books:  

1. R. K. Jain and S. R. K. Jain & S. R. K. Iyengar, Numerical methods, New age   

   International pvt. Publishers, 6th edition, 2014.

2. S.C. Chapra and R. Canale, Numerical analysis for engineers, Tata McGraw Hill Publications, 5th edition, 2005.

	CS302 COMPUTER ORGANIZATION AND ARCHITECTURE (4-0-0) 4

	   Exam. Hours: 3
	
	
               Hrs / week: 4                                            

	   SEE:50
	
	                            Total hrs: 52


Course Objective: A student should quantitatively evaluate different designs and organizations

Course Outcomes (COs):

At the end of the course the students will be able to:

	1. 
	Describe  the structure and functioning of a digital computer, including its overall system architecture
	PO1,PO2, PO3

	2. 
	To study the different ways of communicating with I/O devices and standard I/O interfaces.
	PO2,PO3

	3. 
	Ability to design memory organization and demonstrate how arithmetic and logical operations are performed with in ALU.
	PO1,PO2, PO4

	4. 
	Portray the fundamentals of Advanced Computer Architecture
	PO1,PO2


PART A

1. Basic Structures of Computers: 

Computer types: Functional units: Input unit, Memory unit, Arithmetic & logic unit, output unit, Control unit; Basic Operational Concepts : Bus Structures : Performance: Processor clock, Basic Performance equation, Pipelining & Superscalar operation, Clock rate, Performance measurement; Multiprocessor & Multicomputer. Data Organization Numbers, Arithmetic operations and characters, Memory Locations & Addresses: Byte addressability, Big-endian & Little-endian assignments, Word Alignment, Accessing Numbers, Characters & Character strings.                           
               7Hrs 

2. Input/output Organization: 

    Accessing I/O devices: Interrupts: Interrupt Hardware, Enabling & Disabling Interrupt, Handling     

    Multiple devices, Controlling Device Requests, Exceptions; Direct Memory Access: Bus Arbitration.        


    






         

               6 Hrs

PART-B
3. Input/output Organization (contd.):  

    Buses: Synchronous Bus, Asynchronous Bus; PCI bus, SCSI bus, USB.

         

    6 Hrs

4. The Memory System: 

Some Basic Concepts : Semiconductor RAM Memories : Internal Organization of Memory Chips, Static Memories, Asynchronous DRAMs, Synchronous DRAMs, Structure of Larger Memories, Memory System Considerations, Rambus memory.



                           7 Hrs


PART-C

5.  The Memory System (contd.): 

Read-only Memories: ROM, PROM, EPROM, EEPROM, Flash memory.
Speed, Size & Cost:  Cache Memories: Mapping functions; Performance considerations: Interleaving, Hit Rate & Miss Penalty; Secondary Storage: Magnetic Hard Disks, Optical Disks. 

                            7 Hrs
          
6. Arithmetic: Addition & Subtraction of Signed Numbers: Addition/Subtraction Logic Unit; Design of     

fast adders: Carry-Look ahead Addition. Multiplication of Positive numbers: Signed-Operand Multiplication: Booth Algorithm; Fast Multiplication; Bit-pair Recoding of Multipliers.
    6 Hrs
PART-D

7. Arithmetic (contd.):  

Integer division: Floating-Point Numbers & Operations: IEEE Standard for Floating-Point Numbers, Arithmetic Operations on Floating-Point Numbers, Implementing Floating-Point Operations.      6 Hrs
8. Introduction to Advanced Computer Architecture and Parallel Processing

                         
Four Decades of Computing, Flynn’s Taxonomy of Computer Architecture, SIMD Architecture, MIMD Architecture, Interconnection Networks, Shared Memory Architecture: Classification of Shared Memory Systems  Bus-Based Symmetric Multiprocessors Basic Cache Coherency Methods                            

                                                  








   7 Hrs
Text Book:

1. Carl Hamacher, Z Vranesic & S Zaky, Computer Organization , 6th Edition,  McGraw Hill, 2012 

2. Hesham El-Rewini, H. & Mostafa Abd-el-Barr, M. Advanced Computer Architecture and Parallel Processing, John Wiley & Sons, 2005.

Reference Books:

1. David A. Patterson and John L. Hennessey, “Computer organization and design, Morgan kaufmann / elsevier, Fifth edition, 2014. 

2. William Stallings, Computer Organization and Architecture, 9th Edition, Pearson India, 2013

3.   Kai Hwang: Advanced Computer Architecture Parallelism, Scalability, Programmability, 2nd Edition, Tata Mc Graw Hill, 2011
4. http://www.nptelvideos.in/2012/11/computer-organization.html

	CS303 ANALOG AND DIGITAL CIRCUITS (3-1-0) 4

	Exam. Hours: 3
	
	
                             Hrs / week: 4
                                            

	SEE:50
	
	                                         Total hrs: 52


Course Objective: To design and perform analysis of various analog and digital circuits

Course Outcomes (COs):

At the end of the course the students will be able to:
	1
	Design of JFETs and MOSFETs, Operational Amplifier circuits.
	P01,PO2

	2
	Design combinational logic circuits using basic gates
	PO1,PO4

	3
	Design combinational logic circuits using Multiplexers, Decoders and memory devices
	PO2,PO3,PO5

	4
	Design and analyze registers and counters using flip flops
	PO1,PO3,PO5

	5
	Analyze and Design the synchronous sequential circuits 
	PO2,PO3


PART-A
1.Field Effect Transistors: Junction Field Effect Transistors, MOSFETs, Differences between JFETs and MOSFETs, Biasing MOSFETs, FET Applications, Introduction to Operational Amplifier: Ideal v/s practical Opamp, Performance Parameters, Operational Amplifier Application Circuits: Peak Detector Circuit, Comparator, Active Filters, Non-Linear Amplifier, Relaxation Oscillator, Current-To-Voltage Converter, Voltage-To-Current Converter. 







7 Hrs
2. Digital Logic: The Basic Gates: NOT, OR, AND, Universal Logic Gates: NOR, NAND, Positive and Negative Logic, Introduction to HDL. Combinational Logic Circuits: Sum-of-Products Method, Truth Table to Karnaugh Map, Pairs Quads, and Octets, Karnaugh Simplifications. Don’t-care Conditions.                                                                           




 6 Hrs
PART-B

3. Combinational Logic Circuits (contd...): Product-of-sums Method, Product-of-sums simplifications, Simplification by Quine-McClusky Method, VEM technique, Hazards and Hazards Covers .HDL Implementation Models. Data-Processing Circuits: Multiplexers, Demultiplexers, 1-of-16 Decoder, Encoders.
                                                                   





 7 Hrs
4. Data-Processing Circuits(contd…) and Arithmetic circuits : Exclusive-or Gates, Parity Generators and Checkers, Magnitude Comparator, Programmable Array Logic, Programmable Logic Arrays, HDL Implementation of Data Processing Circuits,
 Arithmetic Circuits Arithmetic building blocks, the adder, subtracter, fast adder, Flip Flops                                                                        6 Hrs
PART-C

5. Flip-Flops:  SR flip flop, Clocked D FLIP-FLOP, Edge-triggered D FLIP-FLOP, Edge-triggered JK FLIP-FLOP, FLIP-FLOP Timing, JK Master-slave FLIP-FLOP, Switch Contact Bounce Circuits, Various Representation of FLIP-FLOPs.  HDL Implementation of FLIP-FLOP                                                                                                                












 7 Hrs


     
6. Registers: Types of Registers, Serial In - Serial Out, Serial In - Parallel out, Parallel In - Serial Out, Parallel In - Parallel Out, Universal Shift Register, Applications of Shift Registers, Register Implementation in HDL.
                                                                                                             6Hrs

PART-D

7. Counters: Asynchronous Counters, Decoding Gates, Synchronous Counters, Changing the Counter Modulus, Decade Counters, Presettable Counters, Counter Design as a Synthesis problem, Digital Clock, Counter Design using HDL. 
                                                                                     6 Hrs
8. Design of Synchronous Sequential Circuits: Model Selection, State Transition Diagram, State Synthesis Table, Design equation and circuit diagram, problems on synchronous sequential circuits. Implementation using Read only memory, State reduction technique. 
    

              7 Hrs
Self study Component (Activity): 

Design and demonstrate the following experiments in laboratory
1. Boolean expression using Logic Gates.

2. 4:1 multiplexer using NAND gates.

3. Full Adder and Full Subtractor using decoder and other gates

4. Ring counter and Johnson Counter using 4-bit shift register IC

5. Asynchronous counter using 4 bit binary counter IC
Note: Self study component is not included for SEE.

Text Book:
1. Donald P Leach, Albert Paul Malvino & Goutam Saha: Digital Principles  and Applications, 8th Edition, Tata McGraw Hill, 2015
2. Anil K Maini, Varsha Agarwal: Electronic Devices and Circuits, Wiley, 2012.
[Ch 5: 5.2, 5.3, 5.5, 5.8, 5.9, 5.1.Ch 13: 13.10.Ch 16: 16.3, 16.4. Ch 17: 

7.12,  17.14, 17.15, 17.18, 17.19, 17.20, 17.21. ]

Reference Books:
1. Stephen Brown, Zvonko Vranesic: Fundamentals of Digital Logic Design with VHDL, 2nd Edition, Tata McGraw Hill, 2014.

2. Ronald J. Tocci, Neal S. Widmer, Gregory L. Moss: Digital Systems Principles and Applications, 10th Edition, Pearson Education, 2013.

3. M Morris Mano: Digital Logic and Computer Design, 1st Edition, Pearson, 2013. 
	CS304 DATA STRUCTURES (3-1-0) 4



	Exam. Hours: 3
	
	
                             Hrs / week: 4
                                            

	SEE: 50         
	
	                                             Total hrs: 52


Course Objective: To adapt basic data structures and algorithms in realizing simple programs or program parts. 
Course Outcomes (COs):

At the end of the course the students will be able to:

	1) 
	Illustrate dynamic memory allocation using C constructs.
	PO1,PO3,PSO1

	2) 
	Design and demonstrating the operations and applications of stacks, queues and linked list.
	PO1,PO2, PO3,PSO1

	3) 
	Adapt non linear data structure like Trees in solving problems.
	PO1,PO2, PO3,PSO1

	4) 
	Demonstrate the operations of priority queues and efficient BST
	PO1,PO2,PSO1

	5) 
	Build ADT for linear and non linear data structures.
	PO1, PSO1


PART-A
1. BASIC CONCEPTS:  Pointers and Dynamic Memory Allocation, Algorithm Specification, Data Abstraction, ARRAYS and STRUCTURES: Arrays, Dynamically Allocated Arrays.  

   7Hrs
2.  Structures and Unions,  Polynomials, Sparse Matrices, Representation of Multidimensional arrays. 











                           6Hrs                                                                            
PART B

3. The Stack - Definition and examples: Primitive operation, Example.     Representing stacks in C:   

    Implementing the pop operation, Testing for exceptional conditions,    Implementing the push operation. Example: Infix, postfix and prefix, Basic definitions and examples, Evaluating a postfix expression, Program to evaluate a postfix expression, Converting an expression from infix to postfix, Program to convert an expression from infix to postfix.





    7Hrs
4.  Recursion : Recursive definition and processes: Factorial function, Multiplication of natural numbers,  

      Fibonacci sequence, Binary search, Properties of recursive definition or algorithm. Recursion in C:Factorial of a number, generation of Fibonacci numbers, Binary searching, Concept of Recursive   

      chains, Towers of Hanoi problem. Queues and list - The queue and its sequential representation: C 
       implementation of queues, Insert operation, Priority queue.   




   6Hrs  


PART C

5. Linked lists: Inserting and removing nodes from a list, Linked implementation of stacks.  Getnode and freenode operations, Linked Implementation of Queues, Linked List as a data structure, Examples of list operations, Other Lists structures: Circular Lists, Stack as a circular list, Queue as   a circular list, Primitive operations on a circular list, Doubly linked list.


                            7Hrs

6. TREES : Introduction, Binary Trees, Binary Tree Traversals, Threaded Binary Trees, Heaps, Binary Search Trees, Selection Trees, Forests, The Graph : Abstract Data Type.
                            6Hrs

PART D

7. PRIORITY QUEUES Single- and Double-Ended Priority Queues, Leftist Trees, Binomial Heaps, 
    Fibonacci Heaps 










   6Hrs
8. EFFICIENT BINARY SEARCH TREES: Optimal Binary Search Trees, AVL Trees, Red-Black   

    Trees, Splay Trees. 










   7Hrs

Text Books:

1. Horowitz, Sahni, Anderson-Freed: Fundamentals of Data Structures in C, 2nd Edition, Universities Press, 2007. (Chapters 1, 2.1 to 2.6, 5.1 to 5.3, 5.5 to 5.11, 6.1, 9.1 to 9.4 , 10)  

2. Yedidyah, Augenstein, Tannenbaum: Data Structures Using C and C++, 2nd Edition, Pearson Education, 2003. 

Reference Books:
1. Debasis Samanta: Classic Data Structures, 2nd Edition, PHI, 2009. 

2. Richard F. Gilberg and Behrouz A. Forouzan: Data Structures A Pseudocode Approach with C, Cengage Learning, 2005. 
3. http://nptel.ac.in/keyword_search_result.php?word=data+structures
	CS305 - MICROPROCESSORS AND MICROCONTROLLERS (3-1-0) 4

	Exam. Hours: 3
	
	
          Hrs / week: 4                                            

	SEE: 50         
	
	                                         Total hrs: 52


Course Objective: TO make familiar with importance and applications of microprocessors and microcontrollers.
Course Outcomes (COs):

At the end of the course the students will be able to:
	1. 
	Analyze the concepts of microprocessors and its architecture
	PO1

	2. 
	Demonstrate the working and use of instruction set of a microprocessor
	PO1

	3. 
	Develop ALP to solve simple and moderate complex problems
	PO1, PO2, PO3

	4. 
	Gain the knowledge for interfacing various devices to x86 family and ARM processor
	PO1, PSO2

	5. 
	Demonstrate design of interrupt routines for interfacing devices
	PO1, PO2


PART A                            

1. The x86 microprocessor: Brief history of the x86 family, Inside the 8088/86, Introduction to assembly programming, Introduction to Program Segments, The Stack, Flag register, x86 Addressing Modes. Assembly language programming: Directives & a Sample Program


    6 Hrs
2. The x86 microprocessor (contd...): Assemble, Link & Run a program, More Sample programs, Control Transfer Instructions, Data Types and Data Definition, Full Segment Definition, Flowcharts and Pseudo code. x86: Instructions sets description, Arithmetic and logic instructions and programs: Unsigned Addition and Subtraction, Unsigned Multiplication and Division Logic Instructions.         










    7 Hrs





PART-B

3. x86(contd..): Logic Instructions, BCD and ASCII conversion, Rotate Instructions. INT 21H and INT 10H Programming: Bios INT 10H Programming, DOS Interrupt 21H. 8088/86 Interrupts, x86 PC and Interrupt Assignment.








                7 Hrs

4. Signed Numbers and Strings: Signed number Arithmetic Operations, String operations. Memory and Memory interfacing: Memory address decoding, data integrity in RAM and ROM.           6 Hrs

PART-C

5. Memory and Memory interfacing (contd..): Memory address decoding, data integrity in RAM and ROM, 16-bit memory interfacing. 8255 I/O programming: I/O addresses MAP of x86 PC’s, programming and interfacing the 8255.







   7 Hrs



      
6. ARM Embedded Systems :Microprocessors versus Microcontrollers, The RISC design philosophy, The ARM Design Philosophy, Embedded System Hardware, Embedded System Software.        6 Hrs
PART-D

7. ARM Processor Fundamentals: Registers, Current Program Status Register, Pipeline, Exceptions, Interrupts, and the Vector Table, Core Extensions, Introduction to the ARM Instruction Set : Data Processing Instructions , Branch Instructions.






    7 Hrs

8. Introduction to the ARM Instruction Set :(contd..) Data Processing Instructions , Branch Instructions, Software Interrupt Instructions, Program Status Register Instructions, Coprocessor Instructions, Loading Constants, Simple programming exercises.



    6 Hrs
Text Book:

1. Muhammad Ali Mazidi, Janice Gillispie Mazidi, Danny Causey, The x86 PC Assembly Language Design and Interfacing, 5th Edition, Pearson, 2013.(1.1 to 1.7, 2.1 to 2.7 ,3.1 to 3.5, 4.1, 4.2, 14.1, 14.2, 6.1, 6.2, 10.2, 10.4, 10.5, 11.1 to 11.4)

2. ARM system developers guide, Andrew N Sloss, Dominic Symes and Chris Wright, Elsevier,Morgan Kaufman publishers, 2008. (1.1 to 1.4, 2.1 to 2.5, 3.1 to 3.6(Excluding 3.5.2))

Reference Books:

1. Douglas V.Hall,  Microprocessor and Interfacing , 3rd Edition , TMH, 2015

2. K. Udaya Kumar & B.S. Umashankar : Advanced Microprocessors & IBM-PC Assembly Language Programming, 1st edition  TMH 2014
3. http://nptel.ac.in/courses/106108100/
	CS306 UNIX & SHELL PROGRAMMING (3-0-0) 3

	Exam. Hours: 3
	
	
          Hrs / week: 3

	SEE: 50         
	
	Total hrs: 40


Course Objectives: To provide the skills needed to develop and customize Unix shell programs and   to make effective use of a wide range of standard UNIX programming and development tools.
Course Outcomes (COs):


At the end of the course the students will be able to:

	1. 
	Describe  the architecture, salient features of UNIX operating system.
	PO1,PO2

	2. 
	To use the UNIX operating system with the help of many commands.
	PO2,PO3

	3. 
	Use vi – one of the text editor supported on UNIX platform. 
	PO1,PO2

	4. 
	Describe the various filters available on UNIX operating system including grep and sed.
	PO1,PO3

	5. 
	Write advanced shell scripts.
	PO3


PART A                            

1. The Unix Operating System, The UNIX architecture and Command Usage: , Features of UNIX,  Locating commands, internal and external commands, command structure, Flexibility of command usage, Man Browsing the Manual pages On-line, Understanding the Man documentation, Further Help with man –k,apropos and whatis. General Purpose Utilities:cal, date, echo, printf, bc, script, passwd, who, uname, tty, and stty.







  5 Hrs
2. The File System: The File, what’s in a (file) name?, The Parent-Child relationship, The Home Variable, pwd, cd, mkdir, rmdir, Absolute pathnames, Relative pathnames, ls, The Unix File system. Handling Ordinary Files: cat, cp, rm, mv, more, The lp Subsystem:Printing a File,file, wc, od, cmp, comm.,diff, dos2unix and unix2dos, Basic File Attributes:ls –l, the –d option, File Ownership, File Permissions, chmod, Directory Permissions, Changing File Ownership.


  5 Hrs 
PART-B

3. The vi Editor: vi Basics, Input Mode, Saving Text and Quitting, Navigation, Editing text, Undoing Last Editing Instructions, Repeating the last command (.), Searching for the Pattern (/ and ?), Substitution – Search and Replace. The Shell: The Shell’s Interpretive Cycle, Shell Offerings, Pattern Matching, Escaping and Quoting, Redirection






5 Hrs
4. The Shell (continues): /dev/null and /dev/tty: Two special files, Pipes, tee, Command Substitution, Shell Variables. The Process: Process Basics, ps, System Processes (-e or –a), Mechanism of Process Creation, Internal and External Command, Process States and Zombies, Running jobs in Background, nice: job execution with Low priority, Killing processes with signals, Job control, at and batch, cron, time.











 5 Hrs

PART-C

5. Customizing the Environment: The shells, Environment Variables, The Common Environment Variables, Aliases ( bash and ksh), Command History (bash and ksh), In-Line Command Editing (bash and ksh), Miscellaneous Features ,The initialization Scripts.      
More File Attributes: File Systems and Inodes, Hard Links, Symbolic Links and ln, The Directory, umask: Default File and Directory Permissions, Modification and access times, find: Locating Files.


  5 Hrs

6. Simple Filters: The sample database, pr, head, tail, cut, paste, sort, uniq, tr, An Example: Displaying a Word Count List. Filters using Regular Expressions:grep and sed, grep-searching for a pattern, Basic Regular Expressions (BRE), Extended Regular Expressions and egrep, sed, Line Addressing, Using Multiple instructions, (-E and –F), Context Addressing, Writing selected lines to a file(w), Text Editing, Substitutions(s).









   5 Hrs

PART-D

7. Essential Shell Programming: Shell Scripts, read, Using Command Line Arguments, exit and Exit Status of command, The Logical Operators && and || - Conditional Execution, The if conditional, Using test and [] to evaluate Expressions, The case conditional, expr, $0-Calling a Script by different names, while, for, set and shift, the Here Document (<<), trap, Debugging Shell Scripts with set –x.













  5 Hrs
8. Awk- An Advanced Filter: Simple awk filtering, Splitting a Line into Fields, printf: Formatting Output, Variables and Expressions, The comparison operators, Number Processing, Variables, The –f  Option: Storing awk programs in a File, The BEGIN and END Sections, Built-in Variables, Arrays, Functions, Control Flow-The if Statement, Looping with for, looping with while.

  5 Hrs
Text book:
Sumitabha Das, UNIX- Concepts and Applications, Fourth Edition, Tata McGraw Hill, 2006. 

Reference books:

1. Behrouz A. Forouzan and Richard F.Gilberg ,UNIX and Shell Programming A Textbook, First edition, Thomson course Technology, 2005. 

2. Kenneth Rosen, Douglas Host, James Farber and Richard Rosinski, The Complete Reference- UNIX, Tata McGraw- Hill, Edition 2000.

Web Reference: http://elearning.vtu.ac.in
	HS003 - Communication Skills – I (0-0-2) 1

 (Common to EE/EC/IT/CS/IS during the Odd semester term) 

	Exam. Hours: 3
	
	
          Hrs / week: 3
                                            

	SEE: 50         
	
	                        Total hrs: 39

	Semester:  III/ IV    
	
	                    


    Course Outcomes (COs):

At the end of the course the students will be able to:

	1) 
	Understand the rules of spelling, pronunciation and accent and demonstrate the speaking skills
	a, d

	2) 
	Draw conclusions, relate contents and make presentations using multimedia
	h

	3) 
	Express ideas in essay structure that are clearly linked through cohesive paragraphs and appropriate transitions
	g, h

	4) 
	Apply writing and presentation skills to assignments of other courses
	h, i


Part A

UNIT-1 & 2 : Me - My Dreams – SMART Goals, Explanation of Goals, Action Planning, Talking about self, Writing about self in 500 words, SWOT Analysis  - SWOT through situations, Time management strategies and application in a given situation, Essay Writing, Spotting difference in formal and informal writing & Rewriting informal in formal form, Grammar - error corrections,  Grammar exercises (application and analysis). 
 




                                                  12 Hrs 

Part B

UNIT-3 & 4 :  Rules of spelling/ pronunciation & Accent, Homophones, Homonyms - Academic Vocabulary/ Speaking Skills, Time Management - Time management strategies and application in a given situation. Comprehensions - Reading comprehension for drawing inferences, skimming and scanning techniques. 







                                        9 Hrs 
Part C
UNIT-5 & 6 : Understanding academic essay structure - Formal & Informal writing - Interpretation of graphs and Report writing, Negotiations/ Conflict Management - Application of negotiation and conflict management skills in a given situation, Power of Body Language - understanding body language, Interpreting body language, Individual activities through solving problems given in worksheets.

                                                                                                                                                                9 Hrs





       Part D
UNIT- 7 & 8 : Taking and Giving directions – General & Academics, Giving and taking information - Writing process of model making (any) writing directions to reach a destination by looking at picture, Presentation Skills – Making academic presentations - Making power point presentations/ using multi-media. These sessions will be student centered practical sessions imparted through language games, group activities, group discussions based on video clippings. 
              

              9 Hrs




                     

Evaluation:  CIE–1 & 2 (20 marks each); Assignment–1 (10 marks) and SEE (50 Marks)

	CS307- DATA STRUCTURES LABORATORY (0-0-3) 1.5

	Exam. Hours: 3
	
	
                Hrs / week: 3
                                            

	SEE: 50         
	
	                                   Total hrs: 40


Course Objective:  Design, develop and execute programs using various data structures.

Course Outcomes (COs):
At the end of the course the students will be able to:
	1) 
	Develop, design and document C programs to implement structures and  pointers 
	PO1,PO2,PO3, PO9

	2) 
	Illustrate the concepts of data structures stack, queue, linked list and trees in C/C++ using static or dynamic memory allocation and document them. 
	PO1,PO2,PO3, PO9

	3) 
	Demonstrate  the concept of recursion by developing recursive C/C++ programs and document them.
	PO1,PO2,PO3, PO9


PRACTICE PROGRAMS ( SELF STUDY COMPONENT)

Following set of programs are given for execution in lab, which will be helpful in understanding the basics of programming and serves as base for execution of Exercise Programs. These programs are not considered for CIE and SEE, but carries 10 marks that will be  included with record marks. 

Practices the following Programs before executing the corresponding programs of Exercise programs Part. 

1. Write a C program to find the maximum and minimum element in an  array of n integers. Use only pointers for referencing the array.

2. Write a C program to calculate the area of circle, square and rectangle using pointers.

3. Write a C program for Dynamic Memory allocation of 10 elements and find the largest element.

4. Write a C/C++  program to concatenate 2 strings and check if the second string is present in the first string.
5. Write a C program to add and subtract 2 polynomials of degree n.

6. Write a C/C++ program to represent a complex number using structure variable. Write user defined functions that accept two complex numbers and finds their sum and difference.

7. Write a C function that checks if every element of array A is equal to corresponding element in array B. That is the function must check if a[0]=b[0], a[1]=b[1] ……a[n]=b[n] . It is assumed that A and B have equal number of elements. The function must accept only two pointer values and the integer n representing number of elements. Function returns 0 for equal and nonzero for unequal.
Exercise Programs

Following set of programs are included in CIE and SEE, Students have to pick a program in CIE and SEE.
1. Write a C program to create a structure called Employee with three data members, Emp_nuber, Emp_Name , Basic salary, Allowances and net salary. Write functions for reading the details of an employee, Computing the net salary and for printing the details of employee.

2. Write a C program to create an array of structure where each structure holds the following details of a student
	USN
	Name
	Marks1
	Marks2
	Marks3

	Non-zero Positive integer
	25 Characters
	Positive integer
	Positive integer
	Positive integer


Write necessary functions1) Input details for n students.(n is the parameter to be read) 2) To display all the records created 3) To search for specific record based on the USN using pointers. In case the required record is not found, suitable message should be displayed.  Both the options in this case must be demonstrated. 

3. Write a C program to construct a stack of integers and to perform the following   operations on it.

i. Push

ii. Pop
iii. Display
The program should print appropriate messages for stack overflow, stack underflow and stack empty.

4. Write a C program to convert and print a given valid parenthesized infix arithmetic expression to postfix expression. The expression consists of single character operands and the binary operators  + (plus),  - (minus),  * (multiply) and   / (divide).
5. Write a C program to evaluate a valid suffix/postfix expression-using stack. Assume that the suffix / postfix expression is read as a single line consisting of non-negative single digit operands and binary arithmetic operators. The arithmetic operators are +(ADD), -(SUBTRACT), *(MULTIPLY)  and /(DIVIDE).
6. Write a C/C++ program to implement a linear queue by initializing rear and front pointers.
7. Write a C/C++ program to implement a circular queue by initializing rear and front pointers.
8.  Write a C/C++ program to implement a priority queue to add and delete the elements.
9.   Write a C/C++ program to create a singly linked list and perform insertion, deletion and display operations.
10. Write a C/C++ program to create and display an ordered  linked list of integers.
11. Write a C/C++ program to create a doubly linked list and perform insertion, deletion and display operations.
12. Write a C/C++ program to create a binary search tree and traverse the same in the three basic traversal methods.
13. Write recursive C programs for the following:
· Searching an element on a given list of integers using the Binary search method.
· Solving the Towers of Hanoi problem.
	CS308 - MICROPROCESSORS AND MICROCONTROLLERS LABORATORY (0-0-3) 1.5

	Exam. Hours: 3
	
	
          Hrs / week: 4                                            

	SEE: 50         
	
	Total hrs: 40


Course Objective: To make the students design and develop assembly level programs of 8086    processor/ARM7 microcontroller. 
Course Outcomes (COs):

At the end of the course the students will be able to:

	1
	Select appropriate instructions and addressing modes to solve problems.
	PO1

	2
	Write assembly level language programs using 8086 microprocessor instructions.
	PO1,PO5

	3
	Apply knowledge for interfacing external devices to microprocessor.
	PO1

	4
	Develop programs using ARM7 microcontroller.
	PO1,PO5


Following set of Experiments are included in CIE and SEE, Students have to pick one Experiment from PART-A and one Experiment from PART-B.

PART-A

Develop and execute the following programs using 8086 Assembly Language.

1. Write an ALP to search a key element “X” in a list of ‘n’ 16-bit numbers. Adopt Binary search algorithm in your program for searching.

2. Write an ALP to sort a given set of ‘n’ 16-bit numbers in ascending order. Adopt Bubble Sort algorithm to sort given elements.

3. Write an ALP to reverse a given string and verify whether it is a palindrome or not. Display the appropriate message.

4. Write an ALP to compute nCr using recursive procedure. Assume that ‘n’ and ‘r’ are non-negative integers.

5. Write an ALP to read the current time and Date from the system and display it in the standard format on the screen.

6. Write an ALP to generate first N Fibonacci numbers.

7. Write an ALP to read the string and convert lowercase to uppercase, uppercase to lowercase. Also find the frequency of occurrence of a given character in that string.
8. Write an ALP to read the current time from the system and display it in the standard format on the screen.

PART-B

Implement the following programs using ARM7 microcontrollers.

1. BCD Up-Down Counter (00-99) on the Logic Controller Interface.

2. Accept 3 numbers from the logic controller and find the largest among them and display it on the logic controller.

3. Display the given message from left to right on seven segment display.

4. Display messages FIRE and HELP alternately with flickering effects on a 7-segment display interface for a suitable period of time. Ensure a flashing rate that makes it easy to read both the messages (Examiner does not specify these delay values nor it is necessary for the student to compute these values).

5. Scan an 8X3 keypad for key closure and to store the code of the key pressed in a memory location or display on screen. Also display row and column numbers of the key pressed.

6. Drive a Stepper Motor interface to rotate the motor in specified direction (Clockwise or Counter-Clockwise) by N steps (Direction and N are specified by the examiner). Introduce suitable delay between successive steps. (Any arbitrary value for the delay may be assumed by the student).

7. Sine Wave using DAC interface (The output of the DAC is to be displayed on the CRO).

8. Drive an elevator interface in the following way:

(i) Initially the elevator should be in the ground floor, with all requests in OFF 
state.

(ii) When a request is made from a floor, the elevator should move to that 
floor, wait there for a couple of seconds (approximately), and then come down 
to ground floor and stop. If some requests occur during going up or coming down they should be ignored.
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