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CoLrrse 0biectives:
To gain basic knowledge of digital electronics circuits and its levels.

To understand and examine the computer architecture and networking.

To learn about the basic requirements for a design application.

To unclerstand the logic functions, circuits, truth table and Boolean algebra expression.

CC-1: Computer Fundamentals and OrganizationsfCredits: 4, Lectures: 60]

Unit 1. Introduction to Computer and Basic anatomy (12 Lectures)
Defrnitions: Data, Processing, information, Bits, Bytes and Words, Input, Output, CPU, Peripheral
Devices, Backing Storage Inputinterface, Output Interface, Microprocessor, RISC, CISC, Types of
motherboards Expansion slots,Adaptor Cards, SMPS, Controller Cards, Video - Raster Scanning
& interleaved double scan, DISPLAYS - MDA, CGA, HGA, EGA, VGA, SVGA

Unit2. Classification of Computers and Applications (6 Lectures)
On the basis of generationMicro, Mini, Super, Mainframe, Digital, Analog, Hybrid
Applications in Business & Industry, Science & Technology, Education, Health,
Communication, Banking & Other Public services, Block Diagram of IBM PC,

Unit 3. Peripheral Devices (12 Lectures)
Input Devices
Keyboard, Mouse, Joystick, Trackball, Touch Panels, OMR, OCR, MICR,
Data Glove, Digitizers,Image scanners, Light Pen, Voice system
Output Devices
Printers: Impact printers and non-impact printers, Character Printers, Line
Printers and Page Printers, Dot matrix, Daisy wheel, Thermal, LASER,
Inkjet, Electrostatic, Drum Printer, Chain Printer
Plotters: Drum and Flat Bed Plotters
VDU: Visual Display Adapters, LCD
Secondary Storage Devices
Magnetic Disk (Winchester and hard disks),
Magnetic Tape, Floppy Disk, Optical (Video or LASER disk), CD

Unit 4. Memory and Register (9 Lectures)
Primary memory, Secondary Memory, Cache memory
RAM-SRAM, DRAM,
ROM-PROM, EPROM, EEPROM, CDROM, ROM BIOS, BUSES
Registers- Program Counter, Memory Buffer register, Memory Address
Register, Accumulator, Cache Memory

Unit 5, Computer Codes and Number system (9 Lectures)
Number System:(i) Positional- Decimal, Binary, Octal, Hexadecimal(ii) Non Positional (Roman),
Conversion of Decimal Number in other systems and vice-versa
Binary Arithmetic - Addition, Subtraction (1's complement, 2'scomplement), Multiplication,
Division, Boolean Algebra - BASIC Gates (OR, AND, NAND, NOT, XOR, NOR)

c,ffiF,lwr
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Unit 6. .fl1,.t ot-processing and introcil-rction to Operatin_u Systems (7 Lectures)(i) Barch p.ocessing(ii) on-line processing(iii) Re;l_r;,-,,. p.o..rrinf 
^-

operating Systems(oS), Multi-progrurrrri,ig, Multitaski&, M;;ip,io..rror, tJtilities.Compi Iers/lnterpreters, Assemblers

Unit 7. Networking (5 Lectures)
Topologies(Bus' srAR, RING, MIXED), Advantages and disadvantages of netr.vorking. LAN.WAN. Transmission Media, Multimedia,'trt"rn"i 

--

Relerence Books:

ation - B. Ram.
a Publication)

- V.K. Jain

ications - Ramesh S.Gaonakar

Core Course 1 Lab: DOSI Credits: 2,Lab:3Ol

lid characters for filenames.

Course Outcome:

S,

lectronics,
working.
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Course Objective:
ffito a por,vertulprogramming language - c.

. To unclerstar-rcl the basic structure of a C program'

o To gain knowledge of variotts programming effors'

. To enable the students to make flowchart and design an algorithrn for a given problem'

. To enable the students to develop logics and programs,

cc-2:Programming Techniques using c[credits: 4, Lectures: 60]

Unit 1: Introduction to Programming (6 Lectures)

History of c, overview of Procedural Programming, Introduction to Algorithm & Flowcharts'

tJn\t2:Understanding Compilation and Execution in C (6 Lectures)

Usingmain()function,CompilingandExecutingSimpleProgramsinC'

Unit 3: Data Types, variables, constants, operators and Basic llo (7 Lectures)

Declaring, Dehning and Initializing variables, Scopre of variables, Using Named

Constants, Keywords, Data Types,"Casting of Data Types, Operators (Arithmetic' Logical

and Bitwise;, iJsing io-*erti in programs, Character I/O (getc, getchar, putc,

putcharetc), Formatted and console I/o (printfo, scanfo), Using Basic Header Files

(stdio.h, conio'hetc).

Unit 4: Expressions, Conditional Statements and Iterative Statements (7 Lectures)

SinrpleBxpressionsinC(includingUnaryoperatorExpressions,BinaryoperatorExpressions),
Understanding Operators precedei.e in il,*pr.ssions, Conditional Statements (if construct'

switch-case construct), UnderstanJing syntax and utility of Iterative Statements (while, do-while'

and for loops), Use oibreak and contLtie in Loops, Using Nested Statements (Conditional as

well as Iterative)

Unit 5: Understanding Functions (6 Lectures)

Utility of functions, Call by Value, Call by Reference, Functions returning value' Void

frmctions, Inline Functions, Return data type of functions, Functions parameters'

Differentiating between Declaration and Definition of Functions' Command Line

Arguments/Parameters in Functions, Functions with variable number of Argttments'

Unit 6: Implementation of Arrays and Strings (6 Lecttuesl

creating and Using one Dimensilonli anuyr (Declaring an{ Defining an Array, Initializing an

Anay. Accessing individual .r".."ir in an a.iray, Manlpulating array elements using loops), use

Vario*s types of affays (integer, float and charaiter arrays / Strings) Two-dimensional Arrays

(Declaring, I;"fifi;;ti fniiufirint i*: Dimensional Array, Working with Rows and

Columns), Introduction to Multi-dimensional ilrays

Unit 7: User-defined Data Types (Structures and Unions) (4 Lectures)

Understanding utility of structures and unions, Declaring, initializing and using simple structures

and unions, lvianipuiating individual members of structures and unions, Array of Structures,

Individual data members as structures, Passing and returning structures from functions, Structure

withunionasmembers,Unionwithstructuresasmembers'
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Upit 8: pointer.s anclRelerences in C (g Lectures)
understa,ding a pointer variabre, Simpre use of poi,ters (Deto sirnple variables), Pointers to Pointers, pointers to structure

ents, Returning a pointer from
. pointers vs. References, Decl
ments and function return valu

Unit 9: Memorl,Allocation in C (3 Lecrures)

i;ffi:'ffiH:J,:ff:T':::::l"ir::,::l_.n:,v arocarion. r,sc-or ma,,oc. ca,,oc and
fl L:ilI;ffi ;:; " " " 

* 
" d ;i";J ; ;; ;'". :,""il: :?i',".i; Ji :: :,i ffl': l,i #;1memorl' allocation

Reference Boolts:

,1ffih,iffii-ffij^if;ff"j:::::l X,T,* 
rexr Fles, Using putQ, get0, read,and r,vrite0 functions, nunao,n u.;il; ffi;

Unit 1 l: preprocessor 
Dire_ctives (3 Lectures)

understa,ding the r."p.o..r*, oi.."tir., (#include, #define)

1,. ANSI C _ E. Balagurusamy

? Programming in C _ Cotfried [TMH],3. Let us C - yashwantKanetkar
4. 'The C pr.ogramming 

Language ANSI C Version,,
Series

"ANSI C - Macie Easy,', Flerbert Schildt, Osborne McGraw_Hill"Leaming to program in C,,, N. Kantaris, Babani

l' 
*' c'mpre'[e *.'n*':'" 

$l{i,fr]"*,ii::'.,:T,.,H,i:.*;,,,,.g 
F,.L seanetkar, BpB publications

WAP to perform innut/oLrtput of ajl basic data types.WAP to enter two nt mbe., and find their sum.

ers.

Number is Even or Odd
rs of a given number.5r Y erl rrullloer.
e subjects andcalculate total, average and percentage.product of digits of an integer.
Character is Vowel o. Conlorunt
umber Among Three Numbers

fouowi,g series s :,_r*r_oftf.l':1:terms of the

, Kernighan & Ritchie, prentice Hall Software
5.

6.

7.

L
I.
10.J

5
')

Core Cours e2- Lab
Students are advised to dn lah^,qrnr.,/--^ ^r: [credit: 2, Lab: 30]
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12 AB

I2 3 ABC
1234 ABCD

12345 AB C D E
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WAP to compute the sum of the first n terms of the following series S : 1+1/2+113+ll4+
$rAP to print a triangle of stars as follor,vs (take number of lines from user):

*
***
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14, WAP to perfonn following actions on an array ente
a) Print the even-valued elements
b) PLint the odd-valued elements

e user:

c) Calculate and print the sum and average of the elements of array
d) Print the maximum and minimum element of anay

a Remove the duplicates from the array
0 Print the anay in reverse order

The program should present-amenu to the user and ask for one of the options. The menu should also
include options to re-enter array and to quit the program.

I 5 ' WAP that prints a table indicating the number of occumences of each alphabet in the text entered
as command line arguments.
16. Write a program that swaps two numbers using pointers. _ _
l7' Write a program in which a ftrnction is passed address of two variables and then alter its contents,
18. Write a program which takes the radius of a circle as input from the user, passes it to another
function that computes the area and the circumference of the circle and displays the value of area and
circumference from the main0 function.
19. Write a program to find sum of n elements entered by the user. To write this program,
allocate memory dynamically using malloc0 / calloc0 functions or new operator.
20. write a menu driven program to perform following operations on strings:
21, Show address ofeach character in string
22. Concatenate two strings without using strcat function.
23. Concatenate two strings using strcat function,
24. Compare two strings
25. Calculate length of the string (use pointers)
26. Convert all lowercase characters to Llppercase
27. Convert all uppercase characters to lowercase
28. Calculate number of vowels
29. Reverse the string
30, Given two ordered arrays of integers, write a program to merge the two-arrays to get an ordered

afiay.
3l . WAP to display Fibonacci series (i)using recursion, (ii) using iteration
32. WAP to calculate Factorial of a number (i)using recursion, (ii) using iteration
33. WAP to calculate GCD of two numbers (i) with recursion (ii) without recursion,
34. Write a menu-driven program to perform following Matrix operations (2-D anay implementation):

a) Sum b) Difference c) Product d) Transpose

35. Create a structure Student containing fields for Roll No., Name, Class, Year and Total
Marks. Create l0 students and store them in a file,

36. Write a program to retrieve the student information from file created in previous question
and print it in following format:

Marlts

1/

Roll No. Name

dfi;r".



37. Copl'the conteuts of one text flle to another file. after removing all r.vhitespaces.
38, WAP to Write a Sentence to a File.
39, WAP to Read a Line From a File and Display it,
'10' W'rite' a fiurction that relerses the elements of an array in place. The function mLrst accept

only one pointer value and retllrn void,
4 I . Wri te a program that will read I 0 integers from user and store them in an array .

Implement amay using pointers. The program will print the amay elements in ascending
and descending order.

Coirrse Outcome:

In-depth understanding of various concepts of C language.
Ability to read, understand and trace the execution of programs.
Skill to debug a program.
Skill to write program code in c to solve real world problems.
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1" Year: Semester II

Course Objective:
- .To l.nrn the Syntax and semantics to ,uvrite Java programs.

. To unclerstald the fundarlentals of object-oriented programming in Java.

. To familiarize with the concept of inheritance, polymorphism, packages and interfaces'

Core Cor-tt'se -3: Prograrnming in JAVA [Credit: 4, Lecture Hours: 60]

Unit 1: lntroduction to Java (4 Lectures)

Java Architecture and Feattues, Understandin

ancl Java, Compiling and Executing a Java Pr

Operators (Arithmetic, Logical and Bitwise)

Outpttt, Decision Making Constructs (con

Methods (Def,rni1g, Scope, Passing and Returning Arguments, Type Conversion and Type and

Checking, Built-in Java Class Methods),

tJnit2: Arrays, Strings and I/O (8 Lectures)

Creating & Using Airays (One Dimension and Multi-dimensional). Referencing Arrays

Dynamically, JavaStrings: The Java String class, Creating & Using String Objects, Manipulating

Strings, String Immutability & Equality, Passing Stlings To & From Methods, String Buffer

Classes. Simpte I/O using System.out and the Scanner class, Byte and Charactet Streams'

Reading/Writing from console and files'

Unit 3: object-oriented Programming overview (4 Lectures)

Principles of object-orienteJ Programming, Defining & Using classes, Controlling Access to

Class Members, Class Constructori tvtethod Overloading, Class Variables & Methods, Objects as

parameters. final classes, object class, Garbage collection.

Unit 4: Inher.itance, Interfaces, Packages, Enumerations, Atttoboxing and Metadata (14 lectures)

Inheritance: (Single Level and- Multilevel, Method Overriding, Dynamic Method Dispatch'

Abstract Ctasses),-tnterfaces and Packages, Extending interfaces and packages, Package and Class

Visibility, Using Standard lava Packages (util, lang, io, net), Wrapper Classes'

Autoboxing/Unboxing, Enumerations and Metadata'

Unit 5: Exception Handling, Threading, Networking ancl Database Connectivity (15 Lectr'rres)

Exception types, uncat ght exceptions, thr;, built-in exceptions. Creating yollr own exceptions;

M,lti-threajirrg,-rn" Thread class and Rurnable interface, creating single and multiple threads,

Threacl prioritization, synchronization and communication, suspending/resuming threads' Using

java.net package, Overuiew of TCP/P and Datagram programming. Accessing and manipulating

databases using JDBC'

Unit 6: Applets and Event Handling (15 Lectures)

Javl epplets: Introd,ction to Applets, Writing Java Applets, Working with Graphics'

Incorporating Images & Sounds. Event U rnOting Mechanisms, Listener Interfaces, Adapter and

Inner ClassJs. The design and Implementation of GUIs using the AWT controls, Swing

components of Java For.rndation Classes such as labels, buttons, textfields, layout managers,

menlrs, events and listeners; Graphic objects for drawing figures such as lines, rectangles, ovals'

using ditferent fonts. Overview of servlets.
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Ken AL.old' James Gosling, David Homes,.'Th-e Jav'a programming 
Langrrage,,. 4th Edition. 200James Gosling, Biil Joy, Guy L Steere Jr, GiladBru.tu, et3* BucklJy,,Thz io-uo r_urgrog.Specificarion,lava SE 8 Edition (Java s..i.p,i!.,1bG;J;; Addison wesrey. 2014,

cay S 
ir,t:$E;'i?'"',l,H.i.,g,,iT-ry,.,'i.J;,:ii?r,,, ,,,,

siil,3, lr, "core Java2vot,-,,,L z'- Aduun..d Features),,. 9th

t
)

J

J

,PHI,2OO2,
',, 4th Edition, McGraw HiII.2009.

,', Sctalm's Series, 2nd Edition,2004.
roach, Dreamtech presi ---^-

Core Course 3 (programming in JAVA) Lab [Credit :2,Lab:30]
Sttrdents are advised to do labora torylpractical practice not limited to, but including the following types ofploblems:

ered as command line arguments

ning the array dynamically.
nal anay

the number as input from the keyboard
actively, i.e., entering every number from' given as a command line urgu..;i-

ions of String and StringBuiferclasss like
d equals0.

ons and to pass variable length arguments in a
14' write a program to demonstrate the concept of boxing and unboxing.
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15. Create a rnulti-flle program where in otte file a string message is taken as input fi.om the ur.. unj
thc'tiurction to display the message onthe screen is given in another file lmake use olscanner
pachage in this program).

16. Write a program to create a multilevel package and also creates a reusable class to generate
Fibonacci series, w'here the function to generate fibonacii series is given in a difl'ere1t file
belonging to the same package.

17. Write a program that creates illustrates different levels of protection in classes/subclasses
belonging to same package or different packages

18. Write a program 
-DivideByZero that takes two numbers a and b as input, computes a/b, and,

invokesArithmetic Exception to generate a message when the denominator is zero,
19. Write a program to show the use of nested try statements that emphasizes the sequence of

checking for catch handler statements.
20' Write a program to create yollr own exception types to handle situation specific to your

application (Hint: Define a subclass of Exception which itself is a subclais of Throwable).
21. write a program to demonstrate priorities among multiple threads.
22. Wtite a program to demonstrate multithread communication by implementing synchronization

among threads (Hint: you can implement a simple producer and consumer priUiem;,
23. Write a program to create URL object, create a URlConnection using the openConnection0

method and then use it examine the different components of the URLand content,
24. Wtite a program to implement a simple datagram client and server in which a message that is

typed into the server window is sent to the client side where it is displayed.
25. Write a program that creates a Banner and then creates a thread to scroils the message in the

banner from left to right across the applet,,s window.
26. Write a program to get the URl/location of code (i.e. java code) and docurment(i.e. html file).
27 . write a program to demonstrate different mouse handling events like :-

mouseClickedO,mouseEntered0, mouseExitecl0, mousePressed, mouseReleased0 and
mouseDragged0.
write a program to demonstrate different keyboard handling events.

-Write 
a program to generate a window without an applet window using main0 function.

Write a program to demonstrate the use of push bLrtions.

o Skill to write Java application programs using OOP principles and proper program structuring.. Ability to create packages and interfaces.
o Ability to implement error handling techniques using exception handling.

28.
29.
30.
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Coursc. Obje-ctive:
To enable tlie students to understand the firnctionality and implementation of compLrter s).stem.To fhmilia'ize with the various instruction codes ancr formats of critferent CpUs.To i,trod*ce the students to I/o and memory organization of computer system.To deriver an overview of Contror Unit of a computer system.To lear.n the usage of parallel und u..to.processing.

Core Course-4: Computer System Architectr-rre[Credits: 6( 5 + l), Lectures: 60J
Unit 1: Basic Computer Organization and Design (13 lectur.es)computer registers' bus sysiem, instruction r.r,",*irg",ricontrol, instruction cycre, memory reference,input-otrtpLrt a,d inteuupt' Interconnection struct,res]g; ht.r.onnection desig, of basic computer.
Unit2: Central pro.cessing Unit (15 lectures)

:'"iiff'n:fiilli;l?l;,lilrffi.:ili:;*m;x""J".,THns, stack organization, micro prosramm(

Yi,J 3, Memory Organization (g lectures)

i1,x.l.ri'irlff;x4ultiplexerr, 
E;;od;^Dr.od"r, Harf Adder, Full Ad er, cache mernory, Associative

90496, p5, Duar core, core2Duo, Quadra core, octa core, Rear Modeing modes, instruction codes,Diffe.;;.;*"en DX & SX of

Unit 5: Bus Architecture (10 lectures)
Bus width, Clock pulse Generator,.DMA controller, pIC (pr InterruptController).memor),. ports, Communications, Arcliitectur. _ iSa. gfsa cription)

Reference Books:

M' Mano' computer system Architecture, pearson Education 1992

f;ffi-11;bf;"-6lv Lanffi. 
"ri c"-rut.. a..r,rt;;;rr" using c++ and rAVA, course

tecture Designing for performance, gth Edition,

Asia,2013
dition, McGrawHi 11, 2012.

Course Outcome:
Ability to understand the functionalit y, organization and implementation of computer system.Skill to recognize the instruction codes and formats.

ff:yJ:i?i.u,oJ,*::?j::ar 
working ormain memorv, cache memorv, associativememoryand various

Familiarization with the working of paralrer processing and vector processing,

flll;r'
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I 2nd Year: Sernester III

CC5: Python Prograrnming[Credit: 4, Lecture Hours: 60]

Course Objective:
This course covers the basics and advanced Python programming to harness its potential for modern
computing requirements.

Unit 1: Introduction and overview (10 Lectures)
Lrtrodttctiot-t. What is Python, Origin, C Operators, Variables and Assignment,
Numbers, Strings, Lists and Tuples, Dic while Loop, for Loop and the range0
Built-in Functiou, Files and the open0 rs and Exceptions. Functions, Classes,
Modules Syntax and Style Statements x, Variable Assignmeni, Identifiers, Basic Style
Guidelines. Me,rory Management, Python Application Examples

unit2: Python objects (10 Lectures)
Python Objects, Standard Types, Other Built-in Types, Internal Types, Standard Type Operators,
Standard Type Built-in Functions, Introduction to Numbers, Integers, Floating point itial 1.iumbers,
Complex Numbers, Operators, Builrin Functions. Sequences: Strings, Lists, and Tuples, Sequences,
Strings, Strings and Operators, String-only Operators, Categorizing ihe Standard Types, Unsupported
Types. Numbers and Strings.Built-in Functions, String Built-in Methods, Special Featuies of Strings
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Unit 3: Lists
operators, Built-in Functions, List Type Built-in Methods, special
Operators and Built-in Functions, Special Features of Tuples
Dictionaries
Introcluction to Dictionaries, Operators, Built-in Functions. Built-in lvlethods, Dictionary
Keys, Conditior-rals and Loops: if statement, else Statement, elif Statement, while Statement, for
Statement, break Statement, continue Statement, pass Statement, else Statement

(10 Lectures)
Features of Lists, Tuples, Tuple

(10 Lectures)
Built-in Methods, File Built-in Attribr-rtes, Standard Files.
Execution, Persistent Storage Modules

Unit 4:Files and Input/Output
File Objects, File Built-in Function, File
Command-line Arguments, File System, File

Unit 5: Advance topics

Unit 6: Errors and Exceptions
What Are Exceptions? Exceptions in Python, Detecting and
Raising Exceptions, Assertions, Standard Exceptions

Security - Encryption and Decryption , Classical Cyphers
(10 Lectures)

Graphics and GUI Programming - Drawing using Turtle, Tkinter and Python, Other GUIs

Fttnctions: Functions, Calling Functions, Creating Functions, Formal Arguments, positional Arguments,
Default Argumeuts, Why Default Arguments?, Default Function Objeci Argument Example, Variable-
length Arguments, Non-keyword Variable Arguments (Tuple), Keywoid Variatle Arguments (Dictionary)

(10 Lectures)
Handling Exceptions, Exceptions as Strings,

T
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I Credits: 2^ Lab: 30]

Softrvale Lab [Jasu'd on Python:Students are advised to do laboratoryipractical practice,

Ref-erence Books:

l. John V Guttag. "Introduction to Compr-rtation and Programming Using Python", Prentice Hall of India

2. R. Nageswara Rao, "Core Python Programming", dreamtech

3, Wesley J. Chun. "Core Pyhon Programming - Second Edition", Prentice Hall

4, Michael T. Goodrich, Roberlo Tamassia, Michael H. Goldwasser, "Data Structtues and Algorithms in
Pyhon", WileY

5. Kenneth A. Lambert, "Fundamentals of Python - First Programs", CENGAGE Publication

6. Luke Sneeringer, "Professional Python", Wrox
7. "Hacking Secret Ciphers with Python", Al Sweigart, URL-
lrttp s : // i nve ntw i thpyt lr o n. c o rnlh ack i n g/c h apte rs

Course Outcome:

After learning the course, the student will be able:
1. To develop proficiency in creating based applications using the Python Programming Language.
2. To be able to understand the various data structures available in Python programming language

and apply them in solving computational problems.

3, To be able to do testing and debugging of code written in Python.

4. To be able to draw various kinds of plots using Pylab,
5, To be able to do text filtering with regular expressions in Python
6. To be able to create socket applications in Python
7. To be able to create GUI applications in Python

CC -6: Operating Systems
Course Objective:

[Credit: 4, Lecture llourrs: 60]

'fo stucly the basic concepts and lunctions of operating systerns and leam the basics Linix Commands

Unit 1: IntrodLrction (06Lectures)
Basic OS functions, resource abstraction, types of operating systems-multiprogramming systems, batch
systems , time sharing systems; operating systems for personal computers & workstations, process control
& real time systems.Multiuser', multitasking, multiprocessing andreal time operating systems,

Unit 2: Operating System Organization (6 [-ectLrres)
Processor and user modes, kernels, system calls and system programs,Various components of operating

system with reference to DOS. BIOS, BIOS and DOS interrupt, Single user operating system. Task
loader, Memory management.

Unit 3: Process Management (10 Lectures)
System view of the process and resollrces, process abstraction, process hierarchy, tl,reads, threading
issues, thread libralies; Process Scheduling, non-preemptive and preemptive schecluling algorithms;
concurrent, and processes, critical section, semaphores, methods tbr inter-process communication;
deadlocks,Device management, Control of various devices. Device drivers. Interrupt driven and poll
driven data transfers. Need of software and hardware protocols.
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Unit 4: Vlemory'Management (08 Lectures)

Physical and virtual address space; memory allocation strategies -fixed and variable

paftitions, paging, segmentation, virtual memory

Unit 5: File and I/O Management (08 Lectures)

Directory structure, file operations, file allocation methods, device management, File systems. File
managenent. Process management and scheduling Special requirements and facilities for multiprocessing
environment

Unit 6: Protection and Security
Policy mechanism, Authentication, Internal access Authorization.

tJnitT: Introduction to Unix

(4 Lectures)

(08 Lectures)
Brief history of LINIX, Features of UNIX, Structure of the UNIX system, functions of shell & kemel.
LINIX File System (etc,bin,dev,usr,lib,tmp).
Types of files (ordinary, special & directory files),
Pathname - absolute & relative, block and character device,
Intemal structure of File System (boot block, super block,
inode block, data block).
Files opened by LINIX -stdin(0), stdout(1), stderr(2)
Shell variables - HOME, PATH, TERM, LOGNAME, PS1, PS2, MAIL,

Unit 8: Unix Commands (10 Lectures)
ls [options-A,d,F,i,l,r,R,t,u,x] [files.,]wild card characters t, ?,la..z), cat , rm foptions -i,r][files..]. cal,
date [m,h,a,D.x,V], banner, passwd, pwd, echo, who[options-H,u], who am i, logname, clear, tty, tput
clear, mkdir, cd, rmdir, comm, diff, cmp, chmod, chgrp, chown, Redirection & pipes { (, }, >>, l}
cp [options -i,r][files..], tee, ln, mv,wc foptions-l,w,c] [files,.], grep[options-c,i,1,n,v],pr [(+n)d(onXln)]
[fiIes....], passwd, pg, more, sleep,write, mesg, wall,lp [cm(n number)], ps [options- d, a, u ], kill [-9]
<pid>.Vi modes of vi - command mode & edit mode.vi +n file, vi /pattern fileexiting - ZZ,:wq,:ql. :qi, :x
, window movement- ^d, ^u, ^f, ^b, z,z.,z-,text entry - a,i,o, A, O, I, cursor movement - l, kj,h,^,
$,[n]rv, [n]b, [n]e, ), (,return,H, M, Ldeletion of text-[n]x, [n]X,[n]r,R, [n]s,d$,d^ undo- u & U. redraw
screen-^, pattern searching -lpattem, ?patternrearranging textJ, P, p
operators- [n]dd, [n]yy, cc, vi options - :set,:setallnu, showmodelast line commands contd ... :w!, :w
<name>, :w! <name>, tw, ;r (name)

PROGRAMMING THE BOURNE SHELL
echo, \c, \t, \n. \v, \\
executing a shell script
test <expression>

hles :r, w,x,f,d,e,s
string :z,n,s1:s2,s 1 !:s2
numerics :- nl [opt] n2

opt -gt, lt, eq, ne, ge, le
read <variabl*, if ,.. then..elif..else ... fi,
case ... esac, while, until, for.
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Operating Systems Lab [Credit: 2, Lab : 30]

Sturdents are advised to do laboratory/practical practice,

Cotrrse Outcome:
After lealning the course the students should be able to:
Understand various glnerationsof Operating System and functions of Operating System
Write shell scripts in Linux/tINIX environment.

Reference books :

1. A..S. Tanenbaum, Modern Operating Systems. 3rd Edition, Pearson Education 2007,
2. G. Nutt. Operating Systems: A Modern Perspective, 2nd Edition Pearson Education 1997.
3. W. Stallings, Operating Systems, Internals & Design Principles, 5th Edition, Prentice Hall of

India. 2008.
4. NI. Milenkovic, Operating Systems- Concepts and design, Tata McGraw Hill 1992.
5. tems, A K Sharma, University press

6. P.B. Galvin, G. Gagne, Operating Systems Concepts, 8th Edition, John Wiley
008.

7. Operating System Concepts (4th Ed.) by Abraham Silberschatz&Peter B. Galvin
8. A User Guide to UNIX system by Dr. Rebecca Thomas and Jean yates
9. Concepts & Application by Sumitabha Das
10. Peter Norton's guide to Unix

CC-7: Structured System Analysis and Design fCredit: 6(5+l), Lecture Hours: 60]

unit 1. concept of system (ro Lectures)
Charactelistics of system (Organisation, Interaction, Interdependence, Integration,Central objectives),

Types of systern -Physical & abstract system, open & closed system, Man made information system,
Computer based information system.

Unit 2.System Life cycle (ro Lectures)
Different stages of the system life cycle and the forms generated at each level -Conception, initiation,
analysis, design. construction (project request form, system proposal, functional specifications,
information requirement table) role of the systems analyst.
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Unit3.Context Analysis Diagram
Introduction to Context analysis diagram, Data
process

Unit 4.Normalization (os Lectures)
Normalization llrst level, second level and third level normalization

Unit 5.Introduction to Data dictionary(os Lectures)
Data dictionary and its organization,Data structure, data element, data flows, data stores & process
(decision tree, decision table, structured english)

Unit 6. DFD (ro Lectures)
Levelled data flow diagrams, Balancing of levelled DFD's, local data stores, current physical DFD,
currentlogical DFD, proposed logical DFD,proposed physical DFD, automation boundary

(10 Lectures)
flow diagram, External entity, data flow, data store,

n)V*tol-'
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Unit T.SYstems Design (ro Lectures)

Systems-Design Tr.anslations of functional specifications into design specifications i.e.,from logical design

to physical design

Reference Books:

1. Analysis Arid Design Of Information System. - V. Rajaraman

2"'l Year: Semester IV

CC-8 : Computer Networks [Credit: 6(5+l), Lecture Hours: 60]

Unit 1: Introduction to Computer Networks (8 Lectures)

Network definition; network topologies; network classifications; network protocol; layered network

architecture; overview of OSI reference model; overview of TCP/P protocol suite.

rJ nit 2 : Data C ornmunication Fr.rndamentals and Technique s (10 Lectures)

Analog and digital signal; data-rate limits; digital to digital line encoding schemes; pulse code

moclulation; parallel and serial transmission; digital to analog modulation-; multiplexing techniques-

FDM, TDM; transmission media.

Unit 3: Networlcs Switching Techniques and Access mechanisms (10 Leetures)

Circuit switching; packet switching- connectionless datagram switching, connection-oriented virtual

circuit switching; dial-up modems; digital subscriber line; cable TV for data transfer.

Unit 4: Data Link Layer Fr.tnctions and Protocol (10 Lectures)

Error detection and error correction techniques; data-link control- framing and flow control; eror
recovery protocols-stop and wait ARQ, go-back-n ARQ; Point to Point Protocol on Internet.
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Unit 5: Multiple Access Protocol and Networks
CSMAJCD protocols; Ethemet LANS; connecting LAN and back-bone

switches, bridges, router and gateways;

Unit 6:Netwoll<s Layer Functions and Protocols

(5 Lectures)
networks- repeaters, hubs,

(6 Lectures)

Rogting; routing algorithms; network layer protocol of Internet- IP protocol, Internet control protocols

Unit 7: Transport Layer Functions and Protocols (6 Lectures)

Transport services- error and flow control, Connection establishment and release- three way handshaking

Unit 8: Overview of Application layer protocol

Overview of DNS protocol; overview of WWW & HTTP protocol

(5 Lecttres)

Suggested Readings
1. B. A. Forouzan:DataCommunications and Networking, Fourth edition, THM,2007.
2. A, S, Tanenbaum: Computer Networks, Fourth edition, PHI ,2002
3 . Dr. Rakesh Kumar Mandal: Computer Networks for Students, First Edition, SPD, 20 1 8
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Llnit I : IntrociLrction - .NET Frarnework Technology, Advantage,
exceptions. events. attributes. collections, remote calls. thr.eacling,
FCL : llamespaces.

CC -9 : VB.NET

Unit2:LangLrage-Data
making, case ancl iteration,
nurnber and Miscellaneous.

[Credit: 4. Lecttrre Hours: 60]

Frame'uvolk Class Library : clata type
web services etc.. S,,or.king ,uitt., .Nf

(04 Lecturres)

Exceptions & Validations,Types o
(07 Lectures)

Control, Introduction to COM.
(07 Lectures)

Types, operators, Modifiers, Directives, programming constructs : decisicA*ays, Procedures & Functions, Library Funcions , .,rlrg, J*e & time, mat.
(04 Lectures)

Unit 3 : ooPS - Features, Declaring classes, Properties, public & private variables, lnheritancroverloading, oveniding, virtual Methods and Abstra.icturr. (05 Lectures)

Unit 4 : windor'vs Form braries, Event and Event Handlers, winforms and GUcreating Applications u of controls, Different GUI Controls, their propertiermethods and event proce controls. 
'v' v*rvrv'u vvr 

(15 Lectures)

Unit 5 : Enor Handling in winclows Form - Introduction to Errors,
Validations, Types of Errors, Types of Exceptions.

unit 6 : SDI & MDI Applications - Introduction, characteristics & Drawbacks, File Handling program.
(03 Lectures)

unit 7 : Data Access - Introduction to Microsoft Data Access Technologies, ADO.NET : overviewarchitecttu'e' class libraries, creating Database, con ..ting to Database, D-atabound controls, creatin5Data Set, Maniprrlating Records and-xMl Data. 
qow) uQlou 

(15 Lectures)

Unit 8 : component object Module (coM) - Fundamentals of custom
Events and User Controls, Web programming.

Core Cours e 9 - Lab [Credit: 2, Lab : 30]

Students are advised to do laboratory/practical practice.

Reference Books:

1. Programming in VB .Net: V. Karthika: Books

IW
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LInit l: Introcluctitu
oRAcLE. Relatioral Approach. various aspect of relational model

CC - 10 : RDBMS and Oracle [Credit: 4, Lecture Hours: 60]

(0-{ Lectures)

(06 Lectures)

Unit 2: Lrtroduction to SQL
Featrre of SeL, euery r.vith sel, Arithmetic expression, colu 

(l0lectures)

LiteralsWriting SQL statements, Clauses, Select, order by, wher
operators, Between... and..., In(list), Like, Is nril, Not betweerr,
commands. Del. list, get, save, run, start, edit, exit, clear buffer, esubstitutio, variables' Single ar.npersand substiiution uu.iuut., double ampersand substitution variable,define, underline, accept, prompt, no prompt, hide

Unit 3: Functions
DAIE ftINCtiOrr: ADD -MONTHS, LAST_DAY, MONTHS-BETWEEN, NEX$:DT?]..d,*,O'U".
lrf:;i:.il:T,T'il1!r|.?rffr?);11=oNiu,'o,^rjav, vvvv, vvv,'vv, iEaR, ww, w, r;H,

iHlfl,rff;H1lr.T^t? LpAr , LowER, uppER. rNrrcAp, LENGTH, suBSrR, rNSrR,
Arithmetic firnction:ABS, RoLrND, cgl:!o_c, EXp, seRT, SIGN, sIN, MoD, powER, FLooR erc.Conversion function: TO_CHAR, TO_DATE, TO NUMBER etc.Miscellaneous function, DgCOog, NVL .* ' v-r r va'rur

LINT, MAX, MIN, SUM etc.
ed sub queries
n, non-equijoin
S

US
. Null, skip, ttitle, btitle, etc., Bre 

(10 Lectures)

, show commands, environments
language, Creating a t

s with rows from anot

'::'J:?[ffi i;..i?il..IBt#i
Unit 5: PL/SQL
Introduction, pllsel- structure, T rd ^r Dr ,_(^10 

Lectures)

structure (Decrare, Begin, ... End I;:*fl?,1;,Ti,lH#:tTI

cursors, cllrsor, fetch, declare,
Trigger, Row level Trigger, Stat

Unit 6: ORACLE FORMS:
Introduction, oracle form designer, object navigator, canvas view, prop.-, t?r:::'ifrt3q, editor,Blocks' Lovs' Radio.Buttons, lA'l..tr, Ftrm Trigi..r,'r'o*,^t_.vel Triggers, Block level triggers, Itemlevel triggers, Query triggers, Navigalion t.igg.rs,"fr,iiirg pilsqr .oa.,"r7uri., o.ruit relationship

-q

If,

:
j

t

ef
v

q

UNitT: ORACLE REPORT DESIGNER
Creation of reports, Ordinary reports & matrix reports

Core Course l0- Lab fCrecli t: 2, Lab: 30)
Development of a business application in RDBMS

I
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CC -11 : Data Stt'ttcttres [Credit: 4, Lecture Hours: 60]

Unit 1:Introduclion to data structures

IJnit2: Linear data structures

Arrays: Definition, concept and operation on arrays
Linked list :Singly linked list, circularly linked list, Doubly linked list
Stacks: Creation, Push , Pop

Queues: creation, insertion and deletion

Unit 3: Non-linear data structures
Tree: Definition, concept and operation of trees, Storage representation of binary trees, Manipulation ofbinary trees, B_tree, AVL trees, Tree Traversal Algorithms

Unit4: Sorting
Selection sort, Bubble sort, Merge sort, euick sort, Heap sort,

Unit 5: Searching
Sequential searching, Binary searching

Reference books:
1. Adam Drozdek, "Data Structures and algorithm in C++,', Third Edition, Cengage Learning, 2012.2" SartajSahni, Data Structures, "Algorithms and applications in C**", Second Edition, Universities

Pless, 201 L
3' Aaron M. Tenenbaum, Moshe J. Augenstein, Yedidyahlangsam, "Data Structures Using C and

C++;, Second edition, pHI,2009.
4. Robert L. Kruse, "Data Structures and program Design in c**,', pearson, 1999.5' D.S Malik, Data Structure using c++,Second edition, cengage Learning,20106' Marl< Allen Weiss, 'Data Structures and Algorithms Analysis in Java,,, 

-p.u.ror1 
Education,

3rd edition, 2011.
7 ' Aaron M' Tenenbaum, Moshe J. Augenstein, Yedidyahlangsam, "Data Structures Using Java,

2003.
8' Robert Lafore, "Data Structures and Algorithms in Java, 21E", pearson/ Macmillan Computer

Pub,2003.
9' John Flurbbard, "Data Structures with JAVA", McGraw Hill Education (India) private Limited; 2

edition, 2009.
l0' Goodrich, M. and Tamassia, R. "Data Structures and Algorithms Analysis in Java,,, 4th Edition,

Wiley,20l3
1 l ' Herberl Schildt 'Tava The complete Reference (English) 9th Edition paperback,, , TataMcGraw

HitI,20t4.
12.D' S. Malik, P.S. Nair, "Data Structures using Java,,course Technology,2oo3.

Core CoLu.se 1 1- Lab[Credit:2, Lab Hours: 60]

Students ale advised to do laboratory/practical practice.
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CC- 12: lntrocluction to Big Data Analytics

Unit 1 : Overr, iew - Introduction, Data Mining

ilethoclologY' Big Data Life CYcle

[Credit: 6( 5+1), Lecture'Hours: 60]

Life Cycle : CRISP-DM Methodology and SEMMA
(04 Lectures)

Implementation, Recommender

Esiablishing advantages of the

(15 Lectures)

tJnrt2: Methoclology - Difference from traditional statistical approach of experimental design' Statistical

Modelling. 
t -'--- (03 Lectures)

Unit 3 : Deliverables & Stakeholders in BDA - Machine Learning

il;;, Dashboard, Ad-Hoc Analysis, Project/Project Understanding,

analYsis'

Unit 4 : Data Analyst &DataScientist - Introduction, Work-area and Role' (01 Lecture)

Unit 5 : BDA Methods - Introduction to R, Intoduction to SQL, Charls and Graphs, Data Tools, Statistical

Methods. (07 Lectures)

hnition : Supervised Classification,
llection (mini project-twitter), Data

ing, Data ExPloration : exPloratorY

orrelation matrix visualization'
(30 Lectures)

|ffi"
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(04 Lectures)

CC13: Web Technologies
[Credit: 4, Lecture Hours: 60]

y,H:',ii]Tl; ';'f'xi:H#$,H'J:1,;,i:::,::'1.1,:.::lyr j:.y,.r, Fread E,ements : ri,e,
I';*d:1f;,?ii#-r1ltft1:#:mi:::::;i':'-;":"-i"";*533'"'i}lT;,ilit1#'T;lf,'
B,ffi :Hiilfr ,Y:'il:,:;.i'"a:li.a::i:::"^-".il-,:3H.".%:;::i#;:,I;'S'rIXffi #*Break, Paragraph, Span, HR, centei- il;;il; ;i#;;"' 

o' race' uther text basics - Heading, Line
Direction, n.i-nnt. width, Loor. s.."iio-orrnr sn,^r,r^r^-. ,lj:ptni::^ : Align, Behaviour, Bdcoto.,
?j:;;1ffi,ffi;ix;;,;,t,;'i""'.'#'iil*',:xi:".::lr,*:rdiiry:li,':q"{'i?"fl:H,l::, i-o,'"1',".1

;r;::1,,.3."::T11,,1**,.;;"#;;;if ?;ffi "il:i"ffi1?ilTff:
I3#L'l:ii-'"::T:""'^:.*:,:-*t",' '"i;i"iil'ffi ;i:#'X?l:

lr'*::*'::'":':aliis"'ft]..";",T,:',i.1i,;l.l::J,1,:'':',?'.1

(15 Lectures)
unit 3 : cascading style sheet (css3) - Introduction, Units, Types, Basic properlies : text, fbnt, color,backgrottnd' 

,image' li'k, tubl.,'border, ;;"*"ilt, padding,'.^i-r.rollbir, dirnension, visib,ity,positio,i,g' layers' text effects, layouis, ;;il iu.t grorno:'.il; multi corumns, gradient, Lrser
'interfbce, 

responsive .tt, uni*ution etc. sKgrollnd' shadow' 
(05 Lectures)

Unit 4 : Dynamic HTML u"a xHar - rntroduciiorr, oirr.."nce b/w HTML and DHTML, Advantages of,?rrffk.r.:jrfll,rHrML, oo"r_.ni-oo";;,ruoaers (DoMg;^;vent H rdling, Data Binding,
()5 Lectures)

unit 5 : PHP (w'ith ref to HTML) -Jntroduction, Program Structure, Data Types, variables and constants,operators' Programming constructs : Decision, Iteiation and cr... si.irgr, Arrays, Accessing HTML- data using Get and Posi, user Defin"a prrciiorr- 
"ra 

trr"i. ,sug", rlur"ry Functions ; String, Date &5#.;)i:*[Kf,illffi;;i'?ljifl"J",*ii;:l.;,11u;d Mffi;:"s,x,,io,,, coor.i",, etie uanaring,

(20 Lectures)

iili:i.l::, Jlln:J'I'6;YT:ri}ii{::.:t*qiiiL-XilTilll, Jit:',ff;i.ff$i:lJ;',:i."#properries : Methods _ Ger a pr.irrJa.if"*'rriiJ'ffi;l & Selected, Form

.'Ji::,;,XIi,tllJJ*'lJ",JTLI;i?[:Hf?j:],,fX,:o^.j::l:tj 
,..,1*i:,r serec,ion anc, c,roppi,git1;ru:;x:i,lffi ,Iil,,,*ru:ft,:*,#ilf.a jiTi::,^:j[:::itiijnJ:f :ffi;:,t"#x;:i,serting/Lpani.,,g7a;r.;i;i;,il;;""i,::"#:l:,iffi';;i,?il;:fiil',i"j";.iiliH;l]

(04 Lectures)

Ifi:l ,1:lffii'i#%t"tf",tx"3j,:T:"tT:^3:,iTp)^ li rntroduction, program Structure, Data
#.',iJ; IT'i?[],:fl":"J:lixJ];::r*::jj#:rT:ryi;,#.i]1Ti'$::i;,:;:-,tffijt#;',.?3::
:;; H f*, fl 

, 

T ? ; y, :j_? :il:; .r,.; ffi ; ;' ?f;:fl fjH ff ilI.i,"J.l. i, i3:i
st,nss and A,avs User Definecr err.,ior."rlJ;ffi;;;i ilHi'i,"#.i,#l.i#,nii?,,,,iJ +:t*?:.iand Animati o n. a-lax irt.oouctio r, iiaErupRequest, Daiabase operations.

core course 13- Lab[c redit:2,Lab: 30] 
(07 Lectures)

Software Lab Based on web rltr'""r"L1es: Students are advised ro do rabaratory/practica.l practice.
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[4 Credits, 60 Lectures]
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CC- l4 : Androict and App Development

tr.it 1: RericsSirrg Jlvl: 
^* ^r^-- .?, rrrrerrhce 

(01 Lectt['es)

.ra,u,aintroclr.rctio.. oops concepts, Abstract class & Interlhce. Exceptior-r handling' tv{,lti threading(T'hread

.i"tt * RLrnnablelntertace)

(08 Lectures)

WhyAnclroid?,AndroidRLrnTime,AndroidStudio,IntroductiontoGradle,
ing blocks - Activities, Services, Broadcast Receivers & contentproviders' UI

cations, components fbr commr-tnication -lntents & IntentFilters' Android API

mes)

Unit 3: Application Structure: 
- / - ^-:. .^--J^^r^.^+i^^ 

tO' Lectures)

AndroidManifest.xml, uses-permission, Activity/services/rec-eivedclqattqlt Resogr-ces--&&-tava'- -

,rror,, & Drawa bl eResou rces, Activities a nd Activitylifecycle

Unit 4: Emulator: .r^ , ^^aalr,..-o 
tot Lectures)

Launching emurator, Editing emuratorsettings, Emuratorshortcuts, Logcatusage, rntroduction to Android

Devrce Monitor(ADM), Fileexplorer, lntents: Explicitlntents' lmplicitintents

Unit 5:Basic UI design, Styles &Themes' 
-^r^r^r ^,rnrrr o",. 

(Ot Lectures)

Formwidgets, 
.l.ext Fields, Layouts - Relativelayout , Tablelayout,Framelayout, Linear,-ayottt,

Nestecl layouts, [dip,dp,sip,sp] u.rrrrp*, ityles'xml' drawable resources forshapes'

gradients[selectors), Style attribute in layoutfile' eppivlng themes via cocle and manifestfile'

AlertDialogsA't'oasi Time and Date' Images andmedia

Unit 6: Menu: ^-^r -anra 
(08 Lectttres)

optionmenuAndActionBar(menuinactionbar),Contextmenuandcontextualactionmode,Popup
menu,menufromxml,menuviacode'Linkify'MatchFilter&TransformFilter'
Aclapters : ArrayAdapters, BaseAdapters, ListView andListActivity, customlistview, GridView

usingadapters,Galleryusingadapters,AndroidSessionandSessionmanagement

Unit 7: Content Providers: ,. n.- ^^ri^rnar crr 
( l0 LectLrres)

SQL,DML&DDLQueriesinbrief,SQliteDatabse,SQliteopenHelper,Cursor,SQliteProgramming,
Reading and updatingContacts, Rndroid o"n',g Bridge(adb)tool' Broadcast Receivers' services

(08 L,ectures)

, Tabs, Animatedpopuppanels' Gridview'

parsing usingVolley' How to create REST

e services[Call,SMS)

Core Course 14- LabfCredrt"2, Lab: 30] r ,^L^-^+^r,,/^"onriccl n

Softw,are Lab Basecl-in anaroiO: Str.rdents are advised to do laboratory/practical practice'

Spinner,
API for
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Semester _ I

Paper_ AECC I
English Composition

Unit - I
Prose/Short Stories

lace

Unit - II
- Foetry

thout Fear

Unit - III
(a) Grammar

frl'!H;.11#sition, 
Subject - verb Agreement, Modet Auxitiaries, common Errors, ctauses

(b) Vocabulary

synonyms' Antonyms' one words Substitution, Idiomatic uses of verbs & phrases

Unit - tV
Written Commmication

ff[,T,5i::* fi#,[]f;H#flii!l#.l51ilt x;li]:ffiTj;XJ *o c v , paragraph

Unit * V
Spoken Communication

speech' Dialogue' Group Discussion, ,nt:r::y, Exchanging greeting and taking leave, Answeringf;ff?fliLl?,u'" *a r.*i,e;;'"s", caring ro, *ZJiiuj ;;;il#;;J;1.r.,cy, stress and
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MODE oF ExAMt\AT^o): 
30 Marks

lnternal Assessment

Marks Distribution for internal Test :

(i)
(iD
(iiD
(ir')

Mici- Term Examination:

Quiz/ Assignment

Presentation
n*r',tut. PunctualitY &

ati.ndun"" & Condttct

Total :

10 Marks ZXl '5: 15

05 Marks
05 Marks
10 Marks

30 Marks

SEMESTER AND TINIVERSITY EXAMINATION : 70 Marks

rhe paper wirl be divided into five units' one question should o" *';;T:r:l^ 
,lr"ro,

( Two questions should be set from each unit )

Prose & PoetrY - Orient Longman

an
swamy' N'' Macmillan

hdia Ltd' - Kenneth Roman

A' Garner

i3;iill]t3l3fi '"'o 
Swan' Bansar and Marison
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AEC-2 : Enl,irorunental Science

Unit 1: Introduction to environmental studies. Multidisciplinary nature of enrf.rr.""l studies;. Scope and inrportance; Concept 
"irrrirlrability and

Unit 2: Ecosystems

[(ireclits: 4. i.ccrLrres: 
-i(rJ

(7lc.ctLu.es)

sustainable development,

i.

a)
b)
c)
d)

il

(g Lectures)

#111,:',ff;"".il,'Ht':.'J[:igili:r.::l,."Tt:iJ:i,:J,:!f;T".rer now in an ecosysrem: rood
Forest ecosystem 

---Yvvu*vrr' \-ase stlloles of the fbllowing ecosystems ;

Glassland ecosystem
Desert ecosystem
Aquatic ecosystems (ponds, streams, lakes, riveLs, oceans, estuaries)

hange: Lu1d,1.g.gdation, soil erosion and

ffi;n,ffi l.f;&'-.,;;' t,l "#i i I ; ;. t a ii' B u i r o i n g o n e n vi ro nm e nr,
iii' water': rrsffi 

?,:t?ff :r#E,,li.:t;ts:e and ground water, noods, dro ughts, connicts
iv Energv:::1::1ii,t'ff#l,;#1:;#:ffil:ll" 

enersv sources, use orarternare energy

,111"T,""Hfft:,,",.J:,,y'",::":'-'.'ff 7
ii' India as a mega--biodiversity nation; Endangered and endemic species of Incria.

fe conflicts. biolosical
ion of biodiviriiif,.."-.
ical, aesthetic ani

Unit 4: Environmental pollution
i' Enr"ironmental pottut-ion 

' 
types, caLrses, effects and controls; Air, water., ,"liififfitlporution

ii. NLrcleaL hazards and human health risks

il: iliil,,Xl,::#iffi8.il,;ffiJ,n .u*.., orurban and industriar waste

Unit 5: En
i. cli ces

co , ozonelayer depletion, acid rain and r.r".[Hffi?,

:t
)

)

, n\u*sz
V,r\n'.lrS



(6 Lectures)

and welfare'

tudies'

an'
in environmental

conservation. .- +r^- ^-.{ nrrhlic awareness, case studies (e.g., cNG vehicles in Delhi)'

vi.Enviror-rmental 
communication and public awareness'

(Equivalent to 6 Lectures)

ora/fauna' etc'

L
entification'

"' i' ih;t'n?i,ml "i: H'i 
-i#: 

;-, rffi 
yi*t iTffiT; -i c a, Hi storv o r r ndi a U niv or

ent' London' Routledge'

Dev'' Environment &

inciPles of Conservation

diatrs HimalaYa dams' Science'

339: 36-37 . +L6 ana,irnnmental effects of dams (oo.29--64)'zedBooks'

7. Mccullv' P ' 1ss6'Rivers no more: the environm"I$ill';"Jili;;;"ial Historv of the

8.McNeill'lorrnn'2000'S"*J";;$;ii;Jt'thesun:AnEnvironme
Twentieth CenturY'

9. odum, g.p. oa,.,I.J. &Andrews, J. 1971.-Fundamentals ofEcology. Philadelphia: Saunders'

10. Pepper, r'r.., c.,uu, C.P' &B'I]J;,,il.i: 2011. ffii;;;ntal and Pollution Science.

,31,],iry*l;1lfl r}t.gttl,P"*,.1i"$J3Jl':H:5tlf 
t'?'3,'d.sllt:

',&'Noble'M'l'zoot'?";il;;;tallawandpolicvinlndia'
sustainable develoPment' OUP'

ironmental Science and

ation BiologY: Voices from the

e Indian Subcontinent'

;'"ifK3tr'Y o't'' N orton'

20. World Commission or 7' Our Common Fttture'

Oxford UniversitY Press'

CFr", Dq:(1'
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GENERIC ELECTIVE COURSE: MATHEMATICS

PAPER CODE : MATH I

Unit 1:Set theorY

[Credit: 6, Lecture Hours: 60]

(10 Lectures)

General form of De Morgan Laws: Cartesian product of sets; Equivalence relation induced by a

partition of a set and fundamental theorem on equivalence relation; Composition and

factorization of mapping, set mapping.

Unit 2: Abstract Algebra (12 Lectures)
Binary operations, Definition of group, Abelian group with examples, Uniqueness of identity
element in a group. Cancellation laws in group, Definition of subgroup and cyclic group with
examples;Definition of ring, integral domain and field with examples;

Unit 3: Matrices (8 Lectures)
Definition of matrix, operations of matrix algebra, kinds of matrices, transpose of determinants,
solution of consistent system of linear equations,

Unit 4: Differential Calculus (20 Lectures)
Successive differentiation and Leibnitz's theorem. Taylor's series and Maclaurin's series" Partial
differentiation: Euler's theorem, lndeterminate forms. Equation of Tangents and normal"

Unit 5: Number Theory (10 LectLues)

Division algorithm, Euclidean algor:ithm and GCD or HCF, Diophantine equations, Prime and
Composite numbers, Definition of congruence modulo m and its properties, solution of linear
congruence, Chinese Remainder Theorem

Reference Books:
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GENERtc ELECTtvE coURsE: MATHEMATIcs [Creclit: 6, Lectttre Hours: 60]

PAPER CODE : MATH II

Unit L: INTEGRAL CALCULUS (12 Lect,res)

rntegration of rationar and irrationar functions, rntegration as a summation, Reduction formulae.

Rectification and Quadro true with simple examples. Volume and surface- area of solids of revolution'

Moment of lnertia

Unit 2: DIFFERENTIAL EQUATIONS -l (12 Lectures)

Differential Equations of the first order and first degree: variable separable,reducible into variable

separable, Homogeneous equations, Linear Differential Equations, reducible into linear differential

equ ations;

Unit 3: DIFFERENTIAL EQUATIONS -ll (12 Lectttres)

Differential Equations of the first order but not of first degree and clairaut's form, orthogonal

trajectories, Differential Equations of higher order with constant coefficients with physical examples

Unit 4: Cryptography (12 Lectures)

Data encryption techniques: Algorithm, Block and stream ciphers, Private key encryptions-DES' AES'

RC4, Algorithm for public key encryptions-RSA, Message authentication and hash function

Unit 5: LINEAR PROGRAMMING (12 Lectures)

Line segment, Hyperplane,Convex Set, conVeX combination' Elementary properties of convex sets'

Linear programming problems (LPP)- its formulation and solutions by Graphical and Simplex

method

Reference Books:
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GENETiC EICCIiVC COUTSC; STATISTICS & PROBABILITY

credit: (05 +91) Paper code: STAT 7 , -.urrr.., , LectureHours:60
Unit 1; Introduction

Definition, Function & Scope of statistics, Frequency Distribution and Graphic.
Unit 2:

ffff1';t;.f#tral 
Tendency: Arithmetic Mean, Median, Mode, Geometric & Harmonic Mean and rheirIvleasures of variation: Range' standard Deviation, coefficient of variation, Skewness, Moments & Kurtosis.Unit 3:

correlation Anarvsis: Introduction, Karr pearson,s coefficient of correration, (12 Lectures)Regression Anarvsisr Diff...n;;il*,:JJcorreration 
a ri.g.lrri"n, Reg ession Lin,

Regressions'coeificient --- uo*elation & Regrerrion, n.g-L"r;ion Lines, Regression Equations.

Unit 4:

ifi|liiiifi, 111?rH*tEvents & Dirrbrent rvpes orEvents, Addition & Murtiprication Law, conditionar

Unit 5:

ffi'xxTjlt'Jil:fJ3il;Iili"n,,";;:l'f: 
i:::*ij11;xri51,i;y;i;i;,?,r;,3;?l'.1 ?'^'Jxiijl,",,

rem wi' be of rhree hours duration and based on paper-I (theory). The distribution
.or sx.arlin&tion,.......,.. & practical Note book

Text Books;

l. S.P, Gupra &
2. S.C. Gupta &

(3 Lectures)

M.P. Gupta, "Business Statistics,,, Sultan Chand & Sons.V.K, Kapoo1,,'Fundamental of Mathe."ri.rl Statisticsl, Sultan Chand & Sons

it,\ttn)W



E;:.J ,,, i,; ;,,;;;; 
",T ;;y[:-.? :'[.| X;Tnd 

re st i, g or H v p othe s il,.,,. 
Ho ur s : 6 0

Unit tt tr*tillfl'orru,rnu,ion, Requisites of a good estimator' Maximum likelihood estimates

Estimation: Probtemt

rJnit2:(t: !:,":::::as of simple and composite hypothesis' Nult and Alternative Hypothesis' Two types of

HvPothesis testlng: I

"riorr, 
critical regron' Level of Signification'

Unit 3: (10 Lectures)

Samp*ng Distrib*tions: Definitio^ and derivation of p.d.f. of chi square (xz) 'T and F Distribution and mean'

variance, and M'G't '

bution: Chi-Square Test for Population VTllitt' tnt-

'*t' 
e'p"piitation orr - Distribution to Testtng

en Two Means'

:I*Tr,r;$,1";:# and Analysis of Variance: comprererv randomized design' Randomized blocks design'

Laiin sqttare design'

d based on PaPer II (TheorY)'

tebook""""

Text Books:

1.S'P'Gupta&M'P'Gupta"'BusinessStatistics";SultanChand&Sons'
2. S.C. Gupta & V,K, rapoor,"rrnA.*'"ittioirvruiftt*aticaiiiatistics"' 

Sultan Chand & Sons
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GENERIC ELECTIVE COURSE:

Paper Code: 01

Objective

I

[Credit: 6, Lecttre Hours: 60]

VOCATIONAL COURSE
SYLLABUS

LINDER CBCS
(With effect from 20 lg_2020\

SEMESTER I 
_-/

MICRO ECONOMICS

To occlttaint thc shtc{ents with principles of economics inTINIT _ I 
t __ vr vvv,uruc,r. tn manogeriql decision making

Micro economics (12 lectures)

Scope of economics, Micro and Macro economics aeconomics: - what to produce ? How to produce? f". *h#,:T:#:: 
independencv Basic probrern or

LINIT_ Ii

(12 lectures)Utility Analysis and demand Analysis, Marshallian analysis of consurIndifference curve' Income effect, price effect and substitution effect. 
rer Eqtril brium, properties

LINIT - III
(12 lectures)

.'.""'j*uilffi:l;:H:::H:i;::'r#;.11,]".,.,,aw orvariab,e proporrion. Marginar
trNiT _ ry
P'ice determination Under perfect comnetiti^n I\zr^-^---, (12 lectures)

Knighr - rheorv or pront, Demand ;l i'-I;--*:, ff::J;'J:ence 
theorv or rnreresr, K H

planned econorny, rr-J' r'rvvrv ur rv,$es, Kole of money in planned and un
TINIT_ V

(12 lectures)Fishennan Quantity theory of money, Inflation causes effect and remedies, comparative cost theory of
ffT:T: 

al Trade'Free trade and protection, IMF and worrd bank objectives and Functions.

1'Dr' S' Sankaran -Manageriar Economics - Margham pubrication2'AryamalaT -Managerial Economi., - vr:uy.Nicore Imprints private Limited3 . Mankar : B us i ne s s 
.d-c 

ono-i.f iutuJ_itan r_ta.,4.Va,shrey RL and fvfufr.sfr*u.i K;: Mur"gerial Economics.5'Yogesh Maheshwari - Mu;u;;ri"r g."r",,ics - prentice-Hall of India.6,Gupra GS - Manageriat E.";;i;* -"'
7'Jing^an MLL' - M"icro E;;;;il, ,r,rru publications (p) Ltd. (Theory).
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t

?': :' 'tJtw,l,F,q.ftry
vocATroxar counG-

SYLLABUS
TINDER CBCS

(With effect fi.onr 20 t9_2020)
SEMESTER I] -- /

NDIAN ECONOMICS

lvlakeinl.diaitsinrpactonEmploymentGsTitschailengesandimpacts 

crpan.^..^r..^ (r2rectures)creation of contmercial Banks. ' 'ts challenges and impacts. Green revorution. objectives of Niti Ayog. credit
UNIT-IV

fflji?,,.. 
pay principle of taxation.

LINIT-V

Growth of pubric expendirure - causes and erfect oo"r, ilo2 ff,.::::l^- merirs and

Financial Inclusion^i-ts imnpl on weaker section of society, Environment its
human being and gr.era.v. porutionrAir, ;;oird;;;;;';.rr.s 

and sorution.

Text Books:

?r. S. Sankaran _Managerial Economi

Yl,I l:::. 3?' ::': ^i':,.,;i. 
q ilffi i, J,l tL:"li:lf 

lili"r*i:ffi :i;::ffi :lli:i j"yff f,:i1,il?[:1;llImprints private Limited

Y::i:f 
.f*: 

:ltl"y 
;:;ffi i i[:'ilruh, E c o no rni c s

J; 5,T Ly1ffi:iy:::, : Ht{ 1i 
; ; ffi : :, 1:ffi :::,i: i r . r m d i uGupta GS - Manageriale.o,irilr.

Ji,ghan MLL. - M-icro Economies, vrirau publications (p) Ltd. (Theory).
Books for Reference:

i 3:i:"^Ytagerial economics _ prentice_Hall of rndia.? Peterson - Minagerial Economi3 
)f 

;lr;:rf 'ffi lf : tL,?;?ffi : 
",'#il'J 

: #ar 
I o r I n d i a

Economics - MGHi fte[ta.r.r, - Manag..iaii;;ffi;;.5' Dr' Shivani Kapoor, Prof. o. srrrr.i, - Managerial Economics - Laxrni publication pvt. Ltd

GENERIC ELECTIVE COURSE:

Paper Code; 0i
UNIT-I

[?ffi":lj;]a, Economv, Mixed Economy, capirarism, Sociarism

IINIT-II
Digitalisation its ir.npacl

p,oz,"ri,ity i; r;J;:it;:Jillj:ii1"":"#J,i:[:[ tization

UNIT- III

[Credit: 6, Lecture Hours: 60]

their merits and demerit 
(12 lecturest

s. Food s.curity its impacts on

irs impa*r on rransaction 
"r,.o rr,Jli r,i!,Xfi]r,,", goods. Lo w

(12 lecures)
protection through water,

1.

)
3.

4.

5.

6.

7.
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