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Scheme of Examination and Syllabus of 
Bachelor of Computer Applications (BCA) (CBCS) in Phased Manner

DEPARTMENT OF COMPUTER SCIENCE & APPLICATIONS

CBCS CURRICULUM (2020-21)

Program Name: Bachelor of Computer Applications (BCA) (CBCS)
 (For the Batches Admitted From 2020-2021)

KURUKSHETRA UNIVERSITY, KURUKSHETRA

NAME OF THE PROGRAMME
: BACHELOR OF COMPUTER APPLICATIONS (BCA)
DURATION



: THREE YEARS
	PROGRAMME OUTCOMES (POs)

	PO1
	Knowledge
	Capable of demonstrating comprehensive disciplinary knowledge gained during course of study.

	PO2
	Communication
	Ability to communicate effectively on general and scientific topics with the scientific community and with society at large.

	PO3
	Problem Solving
	Capability of applying knowledge to solve scientific and other problems.

	PO4
	Individual and Team Work
	Capable to learn and work effectively as an individual, and as a member or leader in diverse teams, in multidisciplinary settings.

	PO5
	Investigation of Problems
	Ability of critical thinking, analytical reasoning and research based knowledge including design of experiments, analysis and interpretation of data to provide conclusions.

	PO6
	Modern Tool Usage
	Ability to use and learn techniques, skills and modern tools for scientific practise.

	PO7
	Science and Society
	Ability to apply reasoning to access the different issues related to society and the consequent responsibilities relevant to the professional scientific practices.

	PO8
	Life-Long Learning
	Aptitude to apply knowledge and skills that are necessary for participating in learning activities throughout the life.

	PO9
	Environment and Sustainability
	Ability to design and develop modern systems which are environmentally sensitive and to understand the importance of sustainable development.

	PO10
	Ethics
	Apply ethical principles and professional responsibilities in scientific practices.

	PO11
	Project Management
	Ability to demonstrate knowledge and understanding of the scientific principles and apply these to manage projects.


	PROGRAMME SPECIFIC OUTCOMES (PSOs)

	The objective of the curriculum designed for BCA course is to nurture the technical aptitude of students for professional competency in the IT industry.


	PSO1
	Develop proficiency for solving real world problems with the application of programming and supplementary computing skills.

	PSO2
	Promote exposure to hardware as well as software knowledge with the inclusion of course content targeted to administer technical expertise for employment in the IT industry. 

	PSO3
	Explicit course content is targeted to inculcate programming skills using both conventional and contemporary programming languages as well as to develop potential for realizing web oriented and other commercial/non-commercial applications.

	PSO4
	Judicious structuring of the course curriculum has been aimed in order to strengthen competitive ability as per the trending industry requirements.   

	PSO5
	Encourage skillful expertise for employment in Commercial/ Government sectors or pursuance of higher studies aimed towards innovational research leading to the   progressive growth of the society and the nation.


	KURUKSHETRA UNIVERSITY, KURUKSHETRA

SCHEME OF EXAMINATIONS FOR BACHELOR OF COMPUTER APPLICATIONS (BCA) 
CHOICE BASED CREDIT SYSTEM (CBCS)

W. E. F. ACADEMIC SESSION 2020-21in Phased Manner

	Semester
	Course
	Paper Code

	Nomenclature of Paper
	Credits
	Work load/ hour/

week
	Exam Time (Hrs)
	Internal Marks
	External Marks
	Total Marks

	
	
	
	
	
	
	
	Max
	Pass
	Max
	Pass
	

	1
	CC-BCA-1A
	BCA-101
	COMPUTER FUNDAMENTALS- I
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-102
	OFFICE AUTOMATION- I
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-103
	S/W LAB – I BASED ON Bca-102 
	2
	4
	3
	10
	4
	40
	16
	50

	
	CC-BCA-1B
	BCA-104
	C PROGRAMMING – I
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-105
	SOFTWARE ENGINEERING – I
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-106
	S/W LAB – Ii BASED ON Bca-104
	2
	4
	3
	10
	4
	40
	16
	50

	
	CC-BCA-1C
	BCA-107
	WEB DESIGNING – I 
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-108
	LOGICAL ORGANIZATION –I
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-109
	S/W LAB – Iii BASED ON Bca-107 
	2
	4
	3
	10
	4
	40
	16
	50

	
	AECC-1
	AECC-110
	FUNCTIONAL ENGLISH / FUNCTIONAL MIL
	2
	2
	3
	10
	4
	40
	16
	50

	
	
	
	TOTAL
	26
	32
	30
	130
	52
	520
	208
	650

	2
	CC-BCA-2A
	BCA-201
	COMPUTER FUNDAMENTALS- II
	3
	3
	3
	15
	6
	60
	24
	   75

	
	
	BCA-202
	OFFICE AUTOMATION- II
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-203
	S/W LAB – I BASED ON Bca-202 
	2
	4
	3
	10
	4
	40
	16
	50

	
	CC-BCA-2B
	BCA-204
	C PROGRAMMING – II
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-205
	SOFTWARE ENGINEERING – II
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-206
	S/W LAB – Ii BASED ON Bca-204
	2
	4
	3
	10
	4
	40
	16
	50

	
	CC-BCA-2C
	BCA-207
	WEB DESIGNING – II 
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-208
	LOGICAL ORGANIZATION –II
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-209
	S/W LAB – Iii BASED ON Bca-207
	2
	4
	3
	10
	4
	40
	16
	50

	
	AECC-2
	AECC-210
	ENVIRONMENT STUDIES
	2
	2
	3
	10
	4
	40
	16
	50

	
	
	
	TOTAL
	26
	32
	30
	130
	52
	520
	208
	650

	3
	CC-BCA-3A
	BCA-301
	C++ PROGRAMMING – I
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-302
	COMPUTER ARCHITECTURE
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-303
	S/W LAB – I BASED ON BCA-301
	2
	4
	3
	10
	4
	40
	16
	50

	
	CC-BCA-3B
	BCA-304
	OPERATING SYSTEM – I 
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-305
	DATA  STRUCTURES – I 
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-306
	S/W LAB – II BASED ON BCA-305
	2
	4
	3
	10
	4
	40
	16
	50

	
	CC-BCA-3C
	BCA-307
	DATA BASE MANAGEMENT SYSTEM – I
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-308
	COMPUTER NETWORKS – I 
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-309
	S/W LAB – III BASED ON BCA-307 
	2
	4
	3
	10
	4
	40
	16
	50

	
	SEC-1
	SEC-310
	ELECTIVE – I 
	2
	2
	3
	10
	4
	40
	16
	50

	
	
	
	TOTAL
	26
	32
	30
	130
	52
	520
	208
	650

	
	
	ELECTIVE-I  

	
	SEC-310 (I)

	SOFT SKILLS
	2
	2
	3
	10
	4
	40
	16
	50

	
	SEC-310 (II)
	E-COMMERCE
	2
	2
	3
	10
	4
	40
	16
	50

	
	SEC-310 (III)
	MOOC *
	2
	2
	3
	10
	4
	40
	16
	50

	4
	CC-BCA-4A
	BCA-401
	C++ PROGRAMMING – II
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-402
	CYBER SECURITY
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-403
	S/W LAB – I BASED ON BCA-401
	2
	4
	3
	10
	4
	40
	16
	50

	
	CC-BCA-4B
	BCA-404
	OPERATING SYSTEM – II 
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-405
	DATA  STRUCTURES – II 
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-406
	S/W LAB – II BASED ON BCA-405
	2
	4
	3
	10
	4
	40
	16
	50

	
	CC-BCA-4C
	BCA-407
	DATA BASE MANAGEMENT SYSTEM – II
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-408
	COMPUTER NETWORKS – II 
	3
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-409
	S/W LAB – III BASED ON BCA-407 
	2
	4
	3
	10
	4
	40
	16
	50

	
	SEC-2
	SEC-410
	ELECTIVE – I 
	2
	2
	3
	10
	4
	40
	16
	50

	
	
	
	TOTAL
	26
	32
	30
	130
	52
	520
	208
	650

	
	
	ELECTIVE-I  

	
	SEC-410 (I)
	PRINCIPLES OF ACCOUNTING
	2
	2
	3
	10
	4
	40
	16
	50

	
	SEC-410 (II)
	IT ACT & CYBER LAWS
	2
	2
	3
	10
	4
	40
	16
	50

	
	SEC-410 (III)
	MOOC *
	2
	2
	3
	10
	4
	40
	16
	50

	5
	DSE- 1
	BCA-501
	ELECTIVE – I
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-502
	ELECTIVE – II
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-503
	S/W LAB – I BASED ON BCA-502
	2
	4
	3
	10
	4
	40
	16
	50

	
	DSE- 2
	BCA-504
	ELECTIVE –II
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-505
	ELECTIVE – IV
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-506
	S/W LAB – II BASED ON BCA-505
	2
	4
	3
	10
	4
	40
	16
	50

	
	DSE- 3
	BCA-507
	ELECTIVE –V
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-508
	ELECTIVE –VI
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-509
	S/W LAB – III BASED ON BCA-508
	2
	4
	3
	10
	4
	40
	16
	50

	
	SEC- 3
	SEC-510
	ELECTIVE – VII
	2
	2
	3
	10
	4
	40
	16
	50

	
	
	TOTAL 
	
	20
	32
	30
	130
	52
	520
	208
	650

	
	
	ELECTIVE- I

	
	BCA-501(I)
	ARITFICAL INTELLIGENCE
	2
	3
	3
	15
	6
	60
	24
	75

	
	BCA-501(II)
	COMPUTER ORIENTED NUMERICAL AND STATISTICAL METHODS
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	ELECTIVE- II

	
	BCA-502(I)
	PROGRAMMING IN JAVA
	2
	3
	3
	15
	6
	60
	24
	75

	
	BCA-502(II)
	PHP AND MYSQL
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	ELECTIVE- III

	
	BCA-504(I)
	COMPUTER GRAPHICS
	2
	3
	3
	15
	6
	60
	24
	75

	
	BCA-504(II)
	MANAGEMENT INFORMATION SYSTEM
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	ELECTIVE- IV

	
	BCA-505(I)
	VISUAL PROGRAMMING USING C#
	2
	3
	3
	15
	6
	60
	24
	75

	
	BCA-505(II)
	PROGRAMMING IN JAVA SCRIPT
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	ELECTIVE- V

	
	BCA-507(I)
	DATA WAREHOUSEING & MINING
	2
	3
	3
	15
	6
	60
	24
	75

	
	BCA-507(II)
	SOFTWARE PROJECT MANAGEMENT
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	ELECTIVE- VI

	
	BCA-508(I)
	PROGRAMMING IN PYTHON
	2
	3
	3
	15
	6
	60
	24
	75

	
	BCA-508(II)
	LINUX AND SHELL PROGRAMMING
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	ELECTIVE- VII

	
	SEC -510(I)
	TIME MANAGEMENT
	2
	2
	3
	10
	4
	40
	16
	50

	
	SEC -510(II)
	INFORMATION SECURITY
	2
	2
	3
	10
	4
	40
	16
	50

	
	BCA-510(III)
	MOOC *
	2
	2
	3
	15
	6
	60
	24
	75

	6
	DSE- 1
	BCA-601
	ELECTIVE –I
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-602
	ELECTIVE –II
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-603
	S/W LAB – I BASED ON BCA-602
	2
	4
	3
	10
	4
	40
	16
	50

	
	DSE- 2
	BCA-604
	ELECTIVE –III
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-605
	ELECTIVE –IV
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-606
	S/W LAB – II BASED ON BCA-605
	2
	4
	3
	10
	4
	40
	16
	50

	
	DSE- 3
	BCA-607
	ELECTIVE –V
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-608
	ELECTIVE –VI
	2
	3
	3
	15
	6
	60
	24
	75

	
	
	BCA-609
	S/W LAB – III BASED ON BCA-608
	2
	4
	3
	10
	4
	40
	16
	50

	
	SEC- 4
	SEC-610
	ELECTIVE –VII
	2
	2
	3
	10
	4
	40
	16
	50

	
	
	TOTAL 
	
	20
	32
	30
	130
	52
	520
	208
	650

	
	GRAND TOTAL
	144
	192
	180
	780
	312
	3120
	1248
	3900

	
	
	ELECTIVE- I

	
	BCA-601(I)
	INFORMATION RETRIEVAL SYSTEMS
	2
	3
	
	15
	6
	60
	24
	75

	
	BCA-601(II)
	SIMULATION AND MODELLING
	2
	3
	
	15
	6
	60
	24
	75

	
	
	ELECTIVE- II

	
	BCA-602(I)
	SPSS
	2
	3
	
	15
	6
	60
	24
	75

	
	BCA-602(II)
	PROGRAMMING IN R
	2
	3
	
	15
	6
	60
	24
	75

	
	
	ELECTIVE- III

	
	BCA-604(I)
	MULTIMEDIA AND ITS APPLICATIONS
	2
	3
	
	15
	6
	60
	24
	75

	
	BCA-604(II)
	PRINCIPLES OF BIG DATA
	2
	3
	
	15
	6
	60
	24
	75

	
	
	ELECTIVE- IV

	
	BCA-605(I)
	PROGRAMMING IN XML
	2
	3
	
	15
	6
	60
	24
	75

	
	BCA-605(II)
	GUI PROGRAMMING 
	2
	3
	
	15
	6
	60
	24
	75

	
	
	ELECTIVE- V

	
	BCA-607(I)
	COMPUTER VISION
	2
	3
	
	15
	6
	60
	24
	75

	
	BCA-607(II)
	INTERNET-OF-THINGS
	2
	3
	
	15
	6
	60
	24
	75

	
	
	ELECTIVE- VI

	
	BCA-608(I)
	DTP PACKAGES
	2
	3
	
	15
	6
	60
	24
	75

	
	BCA-608(II)
	SCILAB
	2
	3
	
	15
	6
	60
	24
	75

	
	
	ELECTIVE- VII

	
	SEC -610(I)
	STRESS MANAGEMENT
	2
	2
	
	10
	4
	40
	16
	50

	
	SEC -610(II)
	E-CRM
	2
	2
	
	10
	4
	40
	16
	50

	
	BCA-610(III)
	MOOC *

	2
	2
	
	15
	6
	60
	24
	75


Total Credits:   26 + 26 + 26 + 26 +20 + 20   = 144
· * MOOC Course from Swayam Portal.
1) A student can opt for any one paper out of the list of elective papers provided against each paper code for respective semester. 

2) For the purpose of computation of work-load the following mechanism may be adopted:

· 1 Credit = 1 Theory period of one hour duration.

· 1 Credit = 1 Practical period of two hour duration.

Group Size of Practical:  15 students per group

	BCA-101: COMPUTER FUNDAMENTALS- I


	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of this course is to introduce the basic terminology of a computer system and fundamentals of problem solving on a computer.


	Course Outcomes: At the end of this course, the student will be able to:
BCA-101.1 learn the basic terminology of hardware and software components of a computer system. 
BCA-101.2.understand basics of memory system and working of storage devices.
BCA-101.3.understand the working of input/output devices commonly used in a computer system. 
BCA-101.4.understand the concept of operating system and use Windows OS.



	CO-PO Mapping Matrix for Course Code: BCA-101
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

BCA-101.1

3

3

2

3

3

2

2

2

2

3

2

BCA-101.2

3

2

3

3

2

3

2

2

2

2

2

BCA-101.3

2

3

3

3

2

2

2

2

1

1

1

BCA-101.4

3

2

2

2

3

3

3

3

3

2

2

Average

2.75

2.5

2.5

2.75

2.5

2.5

2.25

2.25

2

2

1.75


	CO-PSO Mapping Matrix for Course Code: BCA-101
COs#

PSO1

PSO2

PSO3

PSO4

PSO5

BCA-101.1

3

3

2

3

3

BCA-101.2

3

2

3

3

3

BCA-101.3

2

3

3

3

2

BCA-101.4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT-I
Computer Fundamentals: Evolution of Computers through generations, Characteristics of Computers, Strengths and Limitations of Computers, Classification of Computers, Functional Components of a Computer System, Applications of computers in Various Fields. 
Software, Types of Software: System software, Application software, Utility Software, Shareware, Freeware, Firmware, Free Software.  Hardware components of a computer system - processor, motherboard, power supply etc.



	UNIT-II
Memory Systems: Concept of bit, byte, word, nibble, binary cell, storage locations and addresses, measuring units of storage capacity, access time, concept of memory hierarchy. Primary Memory - RAM, ROM, PROM, EPROM.

Secondary Memory - Types of storage devices, Magnetic Tape, Hard Disk, Optical Disk, Flash Memory.

	UNIT-III
I/O Devices: I/O Ports of a Desk Top Computer, Device Controller, Device Driver. Input Devices: classification and use, keyboard, pointing devices - mouse, touch pad and track ball, joystick, magnetic stripes, scanner, digital camera, microphone, sensor, and MIDI instruments, Output Devices:  speaker, monitor, printers: classification, laser, ink jet, dot-matrix. Plotter.


	Unit – IV
Introduction to Operating System: Definition, Functions, Features of Windows Operating System, Icon, Folder, File, Start Button, Task Bar, Status Buttons, Folders, Shortcuts, Recycle Bin,  Desktop, My Computer, My Documents, Windows Explorer, Control Penal. 


	Text Books:
1. Sinha P.K. & Sinha Priti, Computer Fundamentals, BPB.

2. Dromey R.G., How to Solve it By Computer, PHI.


	Reference Books:
1. Norton Peter, Introduction to Computer, McGraw-Hill.

2. Leon Alexis & Leon, Mathews, Introduction to Computers, Leon Tech World.

3. Rajaraman V., Fundamentals of Computers, PHI.



	BCA-102: OFFICE AUTOMATION - I



	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of this course is to provide knowledge of basic requirements that are needed for establishing an automated Office. All office components have been introduced and students will be able to automate the office.   


	Course Outcomes: At the end of this course, the student will be able to:
BCA-102.1. develop, format, setup and print Word documents.
BCA-102.2. learn advance features of Word Processing and use tables, comments and mail merge.
BCA-102.3. create & format worksheets.  
BCA-102.4. create worksheets and handle databases using advanced features such as filters, pivot tables and cell locking.



	CO-PO Mapping Matrix for Course Code:  BCA-102
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

BCA-102.1

3

3

2

3

3

2

2

2

2

3

2

BCA-102.2

3

2

3

3

3

2

2

2

2

2

2

BCA-102.3

2

3

3

3

2

2

2

2

1

1

2

BCA-102.4

3

2

2

2

3

3

2

3

3

2

2

Average
2.75

2.5

2.5

2.75

2.75

2.25

2

2.25

2

2

2


	CO-PSO Mapping Matrix for Course Code:  BCA-102
COs#


PSO1

PSO2

PSO3

PSO4

PSO5

BCA-102.1

3

3

2

3

3

BCA-102.2

3

2

3

3

3

BCA-102.3

2

3

3

3

2

BCA-102.4

3

2

2

2

3

Average
2.75

2.5

2.5

2.75

2.75


	UNIT-I
Word Processing Basics: Creating, Formatting and Editing a Word Document: Word Wrap, Spelling and Grammar Check, Formatting Text and Paragraph, Paragraph Indents, Inserting and Formatting a Picture/ Clip Art in a Word document, Smart Art, Wrap Text around Images, Adding Effect to Images, Inserting Symbols and Equations, Document, Bullet and Numbered List, Find and Replace, Page Setup.



	UNIT-II
Advance Features of Word Processing: Formatting Tables, Align Cell Text, Merge Cell, Text Directions, Adding a Chart and Chart Styles, using and Making Templates, Mail- Merge, Add to Dictionary, Treasures, Character Map, Headers and Footers, Page Numbering, Page Borders, Creating Columns, Creating and Dropping Comments, Watermark.


	UNIT-III
Excel Basics: About Ribbon Menus, Creating & Editing Worksheet, Use of Various Data Types, Text Orientation, Formatting Spreadsheet: Cell Alignment and Border, Freeze Panes, Conditional Formatting, Using Formulas and Functions, VLookup, Cell Referencing, Page Setup, Page Options, Customizing Margins, Headers and Footers, Print Options, Print Formulas. 



	Unit – IV
Excel Advance Features: Transferring Data to and From Non Worksheet Files, Database Handling, Adding, Formatting and Customising Chart, Change Chart Type, Sorting Data, Use of Filters, Data Analysis with Goal Seek and Scenario Manager, Creating Scenario, Creating Pivot Tables, Using Slicers, Pivot Chart, Creating a Drop Down List, Locking Cells, Using Multiple Workbooks.


	Text Books:
1. Kevin Wilson, Essential Office 2016, pdfdrive.com

2. Microsoft Office- Complete Reference, BPB Publication.

3. Russell A. Stultz, Learn Microsoft Office, BPB Publication.

	Reference Books:
1. Steven M. Freund, Mary Z. Last, Philip J. Pratt, Susan L. Sebok, Misty E. Vermaat, Jennifer T. Campbell, Mark Frydenberg,  Discovering Computers & Microsoft Office 365- A Fundamental Combined Approach, Cengage Learning.
2. Courter, G Marquis, Microsoft Office 2000: Professional Edition, BPB.

3. Koers, D, Microsoft Office XP Fast and Easy, PHI.

4. Nelson, S L and Kelly J, Office XP: The Complete Reference, Tata McGraw-Hill.


	BCA-104: C PROGRAMMING- I



	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to provide basic knowledge of C. a High level language as one of the programming tool and generating logical development skills using programming.
 

	Course Outcomes: At the end of this course, the student will be able to:
BCA-104.1. learn the basics of C program, data types and input/output statements.
BCA-104.2. understand different types of operators, their hierarchies and also control statements of C.
BCA-104.3. develop programs using functions.
BCA-104.4. implement programs using arrays and strings.


	CO-PO Mapping Matrix for Course Code:  BCA-104
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

BCA-104.1

3

3

2

3

3

2

2

2

2

3

2

BCA-104.2

3

2

3

3

3

2

2

2

2

2

2

BCA-104.3

2

3

3

3

2

2

2

2

1

1

2

BCA-104.4

3

2

2

2

3

3

2

3

3

2

2

Average

2.75

2.5

2.5

2.75

2.75

2.25

2

2.25

2

2

2


	CO-PSO Mapping Matrix for Course Code:  BCA-104
COs#

PSO1

PSO2

PSO3

PSO4

PSO5

BCA-104.1

3

3

2

3

3

BCA-104.2

3

2

3

3

3

BCA-104.3

2

3

3

3

2

BCA-104.4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75
2.75


	UNIT-I
Overview of C: History, Importance, Structure of C Program, Character Set, Constants and Variables, Identifiers and Keywords, Data Types, Assignment Statement, Symbolic Constant. 

Input/output: Unformatted & Formatted I/O Function, Input Functions viz. scanf(), getch(), getche(), getchar(), gets(), output functions viz. printf(), putch(), putchar(), puts(). 


	UNIT-II
Operators & Expression:  Arithmetic, Relational, Logical, Bitwise, Unary, Assignment, Conditional Operators and Special Operators Operator Hierarchy & Associativity. Arithmetic Expressions, Evaluation of Arithmetic Expression, Type Casting and Conversion. Decision making with if statement, if-else statement, nested if statement, else-if ladder, switch and break statement, goto statement.


	UNIT-III
Looping: for, while, and do-while loop, jumps in loops.

Functions: definition, prototype, function call, passing arguments to a function: call by value, call by reference, recursive functions. 

Storage Classes in C: Auto, Extern, Register and Static and their Scope, Storage & Lifetime.


	Unit – IV
Arrays: Definition, types, Initialization, multidimensional arrays, Processing on Arrays. 
Strings: Declaration and Initialization, String I/O, Array of Strings, String Manipulation Functions: String Length, Copy, Compare, Concatenate etc., Search for a Substring.


	Text Books:
1. Gottfried, Byron S., Programming with C, Tata McGraw Hill.

2. Balagurusamy, E., Programming in ANSI C, Tata McGraw-Hill.



	Reference Books:
1. Jeri R.  Hanly & Elliot P.  Koffman, Problem Solving and Program Design in C, Addison Wesley.

2. Yashwant Kanetker, Let us C, BPB.

3. Rajaraman, V., Computer Programming in C, PHI.

4. Yashwant Kanetker, Working with C, BPB.




	BCA-105:  SOFTWARE ENGINEERING– I


	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to provide knowledge of Software Engineering as a paradigm in Computer Science. This course will enable students to be the computer engineer or system analysts for an enterprise. 


	Course Outcomes: At the end of this course, the student will be able to: 
BCA-105.1. understand concept of Software Engineering and types of System.
BCA-105.2. plan the software project for an Enterprise.
BCA-105.3. analyze the requirement of a client to design a software.
BCA-105.4. design a software using structured and object-oriented approach. 

	CO-PO Mapping Matrix for Course Code:  BCA-105
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

BCA-105.1

3

3

2

3

3

2

2

2

2

3

2

BCA-105.2

3

2

3

3

3

2

2

2

2

2

2

BCA-105.3

2

3

3

3

2

2

2

2

1

1

2

BCA-105.4

3

2

2

2

3

3

2

3

3

2

2

Average

2.75

2.5

2.5

2.75

2.75

2.25

2

2.25

2

2

2


	CO-PSO Mapping Matrix for Course Code:  BCA-105
COs#

PSO1

PSO2

PSO3

PSO4

PSO5

BCA-105.1

3

3

2

3

3

BCA-105.2

3

2

3

3

3

BCA-105.3

2

3

3

3

2

BCA-105.4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT-I
System Concept: Definition of Software Engineering, Goals and Principles of Software Engineering , Software Crisis, Factors Responsible for Software Crisis, Software Engineering Vs. Traditional Engineering, Software Processes & Characteristics, Elements of system, Physical and Abstract System, Open And Closed System, Man-Made Information Systems. System Development Life Cycle, Waterfall, Prototype, Evolutionary and Spiral Models, Various Phases of System Development. 

	UNIT-II
System Analyst: Definition, Qualification, Multifaceted Role of System Analyst, Analyst/ User interface. 
System Planning: Introduction, Bases for Planning in System Analysis, Dimensions of Planning. 

Software Cost Estimation, Cost And Benefit Categories, Procedure for Cost/ Benefit Determination, COCOMO Model. Project Scheduling, Team Structures, Software Configuration Management, Software Quality and Quality Assurance, Risk Management. 

	UNIT-III
Software Requirements Analysis and Specifications (SRS): Meaning, Structured Analysis: Data Flow Diagram, Guidelines for Developing DFDs, Context Diagram, and Feasibility study: System Performance Definition, Statement of Constraints, Identification of Specific System Objectives, Description Of Outputs, Feasibility Consideration, Steps in Feasibility Analysis, System Proposal. Overview of Decision Tress, Structured English, Entity-Relationship Diagrams, Cohesion and Coupling.


	Unit – IV
Software Design process: Software Quality Guidelines And Attributes, Design Concepts: Abstraction, Architecture, Patterns, Separation of Concerns, Modularity, Information Hiding, Functional Independence, Refinement, Refactoring, Software Design Principles, Modularity, Structured Design Methodology, 

Object Oriented Design Concepts and Methodology, Design Verification. Deployment Level Design Elements.


	Text Books:
1. Roger S. Pressman, Software Engineering A Practioner’s Approach, McGraw Hill Publication.

2. R.E Fairely, Software Engineering Concepts, Tata McGraw Hill Publication.

3. Pankaj Jalote, An Integrated Approach to Software Engineering, Narosa Publication House.



	Reference Books:
1. Ian Sommerville, Software Engineering, International Computer Science Series.
2. Awad M. Elias, System Analysis and Design, Galgotia Publication.



	BCA-107: WEB DESIGNING- I



	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to provide knowledge of web as a tool in presenting information. Each and every product in e-world now needs a website, this course will make student knowing about the concept of web design in general.
 

	Course Outcomes: At the end of this course, the student will be able to:
BCA-107.1. learn about WWW and search engines.
BCA-107.2. understand domain and assigning name to them.
BCA-107.3. understand basic web languages and its components.
BCA-107.4. perform simple web page designing for practical exposure.


	CO-PO Mapping Matrix for Course Code:  BCA- 107
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-107.1

3

3

2

3

3

2

2

2

2

3

2
BCA-107.2

3

2

3

3

3

2

2

2

2

2

2
BCA-107.3

2

3

3

3

2

2

2

2

1

1

2
BCA-107.4

3

2

2

2

3

3

2

3

3

2

2

Average
2.75

2.5

2.5

2.75

2.75

2.25

2

2.25

2

2

2


	CO-PSO Mapping Matrix for Course Code:  BCA- 107
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA-107.1

3

3

2

3

3
BCA-107.2

3

2

3

3

3
BCA-107.3

2

3

3

3

2
BCA-107.4

3

2

2

2

3

Average
2.75

2.5

2.5

2.75

2.75


	UNIT-I
Introduction to Internet and World Wide Web (WWW). Evolution and History of World Wide Web, Web Pages and Contents, Web Clients, Web Servers, Web Browsers.  Hypertext Transfer Protocol, URLs. Searching and Web-Casting Techniques, Search Engines and Search Tools, Scripting Languages.  


	UNIT-II
Web Publishing: Hosting Web Site. Internet Service Provider. Planning and designing Web Site. Web Content Authoring, Web Graphics Design, Web Programming, Steps For Developing Web Site, Choosing the Contents, Home Page, Domain Names, Creating a Website and Markup Languages (HTML, DHTML).


	UNIT-III
Web Development: HTML Document Features, HTML and XHTML, Standard XHTML Document Structure, Images, Headers, Text Styles, Text Structuring, Text Colors and Background, Formatting Text, Page Layouts. Hypertext Links, Syntactic Differences between HTML and XHTML. Overview and Features of HTML5.


	Unit – IV
Images. Ordered and Unordered lists, Inserting Graphics. Table Creation and Layouts, Frame Creation and Layouts, Working with Forms and Menus, Working with Radio Buttons, Check Boxes. Text Boxes.
CSS: Introduction, Types of style sheets, Style specification formats, Font properties, List properties, Color, Alignment of text, Background images, The <span> and <div> tags, Features of CSS3.


	Text Books:
1. Raj Kamal, Internet and Web Technologies, Tata McGraw-Hill.
2. Ramesh Bangia, Multimedia and Web Technology, Firewall Media.


	Reference Books:
1. Thomas A. Powell, Web Design: The Complete Reference, Tata McGraw-Hill

2. Wendy Willard, HTML Beginners Guide, Tata McGraw-Hill.

3. Deitel and Goldberg, Internet and World Wide Web, How to Program, PHI.



	BCA-108: LOGICAL ORGANIZATION– I


	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to provide knowledge of computer as a system and making students aware of internal mechanism of computer hardware and its working.


	Course Outcomes: At the end of this course, the student will be able to:
BCA-108.1. understand number systems, error detecting & correcting code and character representations.
BCA-108.2. learn number systems and representations of numbers in a computer system. 
BCA-108.3. understand computer arithmetic and Boolean algebra and simplification of Boolean expressions.
BCA-108.4. understand working of logic gates and design various combinational circuits using these logic gates.


	CO-PO Mapping Matrix for Course Code: BCA-108
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 108.1

3

3

2

3

3

2

2

2

2

3

2
BCA- 108.2

3

2

3

3

1

2

2

3

2

2

2
BCA- 108.3

2

3

3

3

2

2

3

2

1

3

2
BCA- 108.4

3

2

2

2

3

3

2

3

3

2

3

Average
2.75

2.5

2.5

2.75

2.25

2.25

2.25

2.5

2

2.5

2.25


	CO-PSO Mapping Matrix for Course Code: BCA-108
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 108.1

3

3

2

1

3
BCA- 108.2

2

2

3

2

1
BCA- 108.3

3

3

1

3

2
BCA- 108.4

3

2

2

2

3

Average
2.75

2.5

2

2

2.25


	UNIT-I
Number Systems: Binary, Octal, Hexadecimal etc. Conversions from one number system to another, BCD Number System. BCD Codes: Natural Binary Code, Weighted Code, Self-Complimenting Code, Cyclic Code.

Error Detecting and Correcting Codes. Character representations: ASCII, EBCDIC and Unicode.


	UNIT-II
Number Representations: Integer numbers - sign-magnitude, 1’s & 2’s complement representation. Real Numbers   normalized floating point representations. 

Binary Arithmetic: Binary Addition, Binary Subtraction, Binary Multiplication, Binary Division using 1’s and 2’s Compliment representations, Addition and subtraction with BCD representations.


	UNIT-III
Boolean Algebra: Boolean Algebra Postulates, basic Boolean Theorems, Boolean Expressions, Boolean Functions, Truth Tables, Canonical Representation of Boolean Expressions: SOP and POS, Simplification of Boolean Expressions using Boolean Postulates & Theorems, Kaurnaugh-Maps (upto four variables),Tabular Method, Handling Don’t Care conditions.


	Unit – IV
Logic Gates: Basic Logic Gates – AND, OR, NOT, Universal Gates – NAND, NOR, Other Gates – XOR, XNOR etc. NAND, NOR. Their symbols, truth tables and Boolean expressions. 
Combinational Circuits: Design Procedures, Half Adder, Full Adder, Half Subtractor, Full Subtracor, Multiplexers, Demultiplexers, Decoder, Encoder, Comparators, Code Converters.



	Text Books:
1. M. Morris Mano, Digital Logic and Computer Design, Prentice Hall of India Pvt. Ltd.

2. V. Rajaraman, T. Radhakrishnan, An Introduction to Digital Computer Design, Prentice Hall.


	Reference Books:
1. Andrew S. Tanenbaum, Structured Computer Organization, Prentice Hall of India Pvt. Ltd.

2. Nicholas Carter, Schaum’s Outlines Computer Architecture, Tata McGraw-Hill.



	BCA-201: COMPUTER FUNDAMENTALS- II


	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%) 

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of this course is help students to enhance their concept of computer hardware, software, memory and operating environments along with the concepts of problem solving using programming languages which will lead to code generation in future for computer science job aspirants. 


	Course Outcomes: At the end of this course, the student will be able to:
BCA-201.1 develop program logic using algorithms, flowchart, decision tables, DFDs, etc.  
BCA-201.2.develop sorting, searching, merging and other basic algorithms to solve problems.
BCA-201.3 learn basics of Internet and its services specifically e-mail services. 
BCA-201.4 check threats to a computer system and find suitable software to resolve them. 

	CO-PO Mapping Matrix for Course Code:  BCA-201
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

BCA-201.1

3

3

2

3

3

2

2

2

2

3

2

BCA-201.2

3

2

3

3

3

2

2

2

2

2

2

BCA-201.3

2

3

3

3

2

2

2

2

1

1

1

BCA-201.4

3

2

2

2

3

3

3

3

3

2

2

Average

2.75

2.5

2.5

2.75

2.75

2.25

2.25

2.25

2

2

1.75


	CO-PSO Mapping Matrix for Course Code:  BCA-201
COs#

PSO1

PSO2

PSO3

PSO4

PSO5

BCA-201.1

3

3

2

3

3

BCA-201.2

3

2

3

3

3

BCA-201.3

2

3

3

3

2

BCA-201.4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT-I
Planning the Computer Program: Techniques of Problem Solving, Program, Types of Program Errors, Debugging a Program, Testing Program, Documentation: Need & different Forms. 
Developing Program Logic: Algorithm, Characteristics of Good Algorithm, Pseudo Code, Flowchart & its Symbols, Data Flow Diagrams (DFDs), Decision Tables & their types and Decision Trees.

	UNIT-II
Developing Algorithms: Time & space complexity of algorithms, Big-O Notation, Drawing Flowcharts and writing algorithms in pseudo code for basic problems. 
Sorting Algorithms – bubble sort, selection sort, insertion sort, quick sort. 

Searching Algorithms – linear search, binary search. Merging Algorithm.


	UNIT-III
The Internet: Introduction to networks and internet, history, Internet, Intranet & Extranet, Working of Internet, Modes of Connecting to Internet.

Electronic Mail: Introduction, advantages and disadvantages, User Ids, Passwords, e-mail addresses, message components, message composition, mailer features. Browsers and search engines.


	Unit – IV
Threats: Physical & non-physical threats, Virus, Worm, Trojan, Spyware, Keylogers, Rootkits, Adware, Cookies, Phishing, Hacking, Cracking. 

Computer Security Fundamentals: Confidentiality, Integrity, Authentication, Non-Repudiation, Security Mechanisms,   Security Awareness, Security Policy, anti-virus software & Firewalls, backup & recovery.


	Text Books:
1. Sinha, P.K. & Sinha, Priti, Computer Fundamentals, BPB.

2. Dromey, R.G., How to Solve it By Computer, PHI.


	Reference Books:
1. Norton, Peter, Introduction to Computer, McGraw-Hill.

2. Leon, Alexis & Leon, Mathews, Introduction to Computers, Leon Tech World.

3. Rajaraman, V., Fundamentals of Computers, PHI.



	BCA-202: OFFICE AUTOMATION - II


	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of this course is to provide knowledge of basic requirements that are needed for establishing an automated Office. All office components have been introduced and students will be able to automate the office.   


	Course Outcomes: At the end of this course, the student will be able to:
BCA-202.1. develop PowerPoint presentations using basic features of PowerPoint application software.
BCA-202.2. develop PowerPoint presentations using advanced features of PowerPoint application software.
BCA-202.3. create tables and manipulate them.  
BCA-202.4. acquire knowledge of MS Access advance concepts like writing queries and designing forms.



	CO-PO Mapping Matrix for Course Code:  BCA-202
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

BCA-202.1

3

3

2

3

3

2

2

2

2

3

2

BCA-202.2

3

2

3

3

3

2

2

2

2

2

2

BCA-202.3

2

3

3

3

2

2

2

2

1

1

2

BCA-202.4

3

2

2

2

3

3

2

3

3

2

2

Average
2.75

2.5

2.5

2.75

2.75

2.25

2

2.25

2

2

2


	CO-PSO Mapping Matrix for Course Code:  BCA-202
COs#


PSO1

PSO2

PSO3

PSO4

PSO5

BCA-202.1

3

3

2

3

3

BCA-202.2

3

2

3

3

3

BCA-202.3

2

3

3

3

2

BCA-202.4

3

2

2

2

3

Average
2.75

2.5

2.5

2.75

2.75


	UNIT-I
PowerPoint Basics: Ribbon Menus, Creating a New Presentation, Designing a Slide, Adding Text and Images, Slide Master, Adding Notes, Applying Design Template,Inserting and Formatting Tables, Data Labels, Chart Legends, Chart Styles, Chart Color Scheme, Adding Objects, Smart Art, Adding Special Effect, Printing Options, PowerPoint Views, Saving PowerPoint Files in Different Formats.



	UNIT-II
MS-PowerPoint Advance: Design Template, Adding Transitions, Animation, Motion Paths, Effects and Timing, Animation Pane, Adding and Timing Videos, Adding Sounds, Screen Recording, Photo Albums, Preparing Audience Handouts, Import and Export to and From Non PowerPoint Files, Using Office Mix, Online Collaboration.


	UNIT-III
Access Basics: Fundamental Concepts and terminology of Database System, Creating a Database, Determining Tables and Fields, Creating a Table, Importing or Linking Data from other Applications to Access, To Change Database Properties, Determining Keys, and Determining Relationship between Tables. Assigning Data Types to Fields, Identifying and Removing Redundancy. 



	Unit – IV
Access Advance Features: Creating a Database Query, Use a Wildcard, Comparison Operator, Sorting Data in a Query, Joining Tables, Crosstab Queries, Designing Form for a Query, Updating Records, Filtering Records, And Exporting Data.


	Text Books:
1. Kevin Wilson, Essential Office 2016, pdfdrive.com

2. Microsoft Office- Complete Reference, BPB Publication.

3. Russell A. Stultz, Learn Microsoft Office, BPB Publication.


	Reference Books:
1. Steven M. Freund, Mary Z. Last, Philip J. Pratt, Susan L. Sebok, Misty E. Vermaat, Jennifer T. Campbell, Mark Frydenberg,  Discovering Computers & Microsoft Office 365- A Fundamental Combined Approach, Cengage Learning.
2. Courter, G Marquis, Microsoft Office 2000: Professional Edition, BPB.

3. Koers, D, Microsoft Office XP Fast and Easy, PHI.

4. Nelson, S L and Kelly J, Office XP: The Complete Reference, Tata McGraw-Hill.



	BCA-204: C PROGRAMMING– II 


	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to provide knowledge of C as a High level language as one of the programming tool and generating logical development using programming.
 

	Course Outcomes: At the end of this course, the student will be able to:

BCA-204.1. get familiar with advanced concepts like structures, union etc. in C language.
BCA-204.2. learn a complete overview of pointers in C and allocation and de-allocation of memory.
BCA-204.3. understand file types and errors in file handling along with its solutions.
BCA-204.4. learn macros and to implement C to acquire job in software industry.


	CO-PO Mapping Matrix for Course Code:  BCA-204
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-204.1

3

3

2

3

3

2

2

2

2

3

2
BCA-204.2

3

2

3

3

3

2

2

2

2

2

2
BCA-204.3

2

3

3

3

2

2

2

2

1

1

1
BCA-204.4

3

2

2

2

3

3

3

3

3

2

2

Average

2.75

2.5

2.5

2.75

2.75

2.25

2.25

2.25

2

2

1.75


	CO-PSO Mapping Matrix for Course Code:  BCA-204
COs#


PSO1

PSO2

PSO3

PSO4

PSO5
BCA-204.1

3

3

2

3

3
BCA-204.2

3

2

3

3

3
BCA-204.3

2

3

3

3

2
BCA-204.4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT-I
Structures: Structure Variables, Initialization, Structure Assignment, Nested Structure, Structures and Functions, Structures and Arrays: Arrays of Structures, Structures Containing Arrays, Union: Introduction, Union of Structures. Typedef, Enumerations.


	UNIT-II
Pointers Arithmetic: Pointer Variables, Pointer Operators, Pointer Assignment, Pointer Conversions, Pointer Arithmetic, Pointer Comparison, Pointers and Arrays, Pointers and Functions, Pointers and Strings, Pointer to Pointer, Dynamic Allocation and de-allocation of memory.


	UNIT-III
File Handling in C: File Types, File opening modes and closing a file, Reading/Writing a file, Errors Handling in a file, Random-access I/O in files.


	Unit – IV
Pre-processor: Introduction, #define, Macros, Macro versus Functions, #include, Conditional Compilation Directives, Undefining a Macro. Command Line Arguments: Defining and Using Command Line Arguments.


	Text Books:
1. Yashwant Kanetker, Let us C, BPB publications.

2. Balagurusamy, E., Programming in ANSI C, Tata McGraw-Hill.



	Reference Books:
1. Jeri R.  Hanly& Elliot P.  Koffman, Problem Solving and Program Design in C, Addison Wesley.

2. Gottfried, Byron S., Programming with C, Tata McGraw Hill.
3.  Behrouz A. Forouzan & Richard F. Gilberg, Computer Science: A Structured Programming Approach Using C, Cengage Learning.

4. Ashok N. Kamthane, Programming with ANSI and Turbo C, Pearson Education.

5. Herbert Schildt, The Complete Reference: C, Tata-McGraw-Hill.




	BCA-205: SOFTWARE ENGINEERING– II



	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to provide advance knowledge of Software engineering process.  Student after understanding this course will be able to design the system as a project and plan its implementation and development. Testing will also be taught.  


	Course Outcomes: At the end of this course, the student will be able to:

BCA-205.1. learn how to design software project and coding style for a project to build.
BCA-205.2. understand concept of software metrics and implementation issues.
BCA-205.3. understand software reliability and various testing techniques.
BCA-205.4. learn to ensure software quality and debugging of the flaws if any.


	CO-PO Mapping Matrix for Course Code:  BCA-205
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-205.1

3

3

2

3

3

2

2

2

2

3

2
BCA-205.2

3

2

3

3

3

2

2

2

2

2

2
BCA-205.3

2

3

3

3

2

2

2

2

1

1

2
BCA-205.4

3

2

2

2

3

3

2

3

3

2

2

Average

2.75

2.5

2.5

2.75

2.75

2.25

2

2.25

2

2

2


	CO-PSO Mapping Matrix for Course Code:  BCA-205
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA-205.1

3

3

2

3

3
BCA-205.2

3

2

3

3

3
BCA-205.3

2

3

3

3

2
BCA-205.4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT-I
Review of Software Project Planning, Software Requirement Analysis and Specification and Software Design. Gantt chart, PERT Chart, Preparation of DFD, ER, PERT Chart and Gantt Chart with case studies of Inventory, Library, Airline system, Traffic Light etc. 
Software Coding: Programming Style, Structured Programming, Documentation, Verification and Validation, Coding the Procedural Design, Monitoring and Control. 

	UNIT-II
Software Metrics: Need and Benefits of Software Metrics, McCabe's cyclomatic complexity, Token Count, Halstead Software Science Measures, Design Metrics, Data Structure Metrics. 

Software Implementation: Relationship between design and implementation, Implementation issues and programming support environment. 

	UNIT-III
Software Reliability: Errors, Faults and Failures, Software Reliability Metrics, Fault Avoidance, Fault Tolerance, Exception Handling. 

Software Testing: Testing Process, Design of Test Cases, Types of Testing, Functional Testing, Structural Testing, Test Activities, Unit Testing, Integration Testing, Validation Testing, Alpha & Beta Testing and Regression Testing etc., Debugging Activities.


	Unit – IV
Quality Assurance: Goal of Quality Assurance, Levels of Quality Assurance. 

Software Maintenance: Primary Activities in Maintenance, Reducing Maintenance Costs.

Version and Release Management: Version Identification, Release Management, Version Management Tools.

Software Reusability, Software Reengineering. Software Refactoring.



	Text Books:
1. Pressman R. S., Software Engineering – A Practitioner’s Approach, Tata McGraw Hill.

2. Jalote P., An Integrated approach to Software Engineering, Narosa.

	Reference Books:
1. Sommerville, Software Engineering, Pearson Education.

2. Fairley R., Software Engineering Concepts, Tata McGraw Hill.


	BCA-207: WEB DESIGNING– II


	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to provide knowledge of web designing. Each and every product in e-world now needs a website, this course will make student ready to represent a website and also student will learn to host a site.
 

	Course Outcomes: At the end of this course, the student will be able to:
BCA- 207.1. learn JavaScript and VBScript.
BCA- 207.2. make use of control statement and objects of ASP.
BCA- 207.3. learn advanced web languages like DHTML and CSS along with its components.
BCA- 207.4. implement dynamic web page designing to acquire job as web developer.



	CO-PO Mapping Matrix for Course Code:  BCA-207
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-207.1

3

3

2

3

3

2

2

2

2

3

2
BCA-207.2

3

2

3

3

3

2

2

2

2

2

2
BCA-207.3

3

3

3

3

2

3

3

2

2

3

1
BCA-207.4

2

3

2

3

2

2

2

2

2

2

2

Average
2.75

2.75

2.5

3

2.5

2.25

2.25

2

2

2.5

1.75


	CO-PSO Mapping Matrix for Course Code: BCA-207
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA-207.1

3

3

2

3

3
BCA-207.2

3

3

2

1

3
BCA-207.3

2

3

3

3

2
BCA-207.4

2

2

2

2

3

Average
2.5

2.75

2.25

2.25

2.75


	UNIT-I
Interactivity Tool: JavaScript: Introduction, Features, Data types, Operators, Statements, Functions, Event Handling, Use of Predefined Object and Methods, Frames, Windows, Tables, Images, Links, VBScript: Introduction, Features, Variables, Data Types, Numeric and Literal Constants, Arrays, Operators, Subroutine Procedures, Function Procedures, Control Statements, Strings, Message and Input Boxes, Date and Time, Event Handlers. 


	UNIT-II
Interactivity Tool: Active Script Pages: Introduction, Features, Client-Server Model, Data Types, Decision Making Statements, Control statements, Use of Various Objects of ASP, Various Techniques of Connecting to Database Other Interactivity Tools: Macromedia Flash, Macromedia Dreamweaver, PHP: Basic Introduction and Features.


	UNIT-III
DHTML: Introduction, Features, Events, Dynamic Positioning, Layer Object, Properties of STYLE, Dynamic Styles, Inline Styles, Event Handlers. Cascading Style Sheets (CSS): Basic Concepts, Properties, Creating Style Sheets. Common Tasks with CSS: Text, Fonts, Margins, Links, Tables, Colors. Marquee. Mouse Overs. Filters and Transitions. Adding Links. Adding Tables. Adding Forms. Adding Image and Sound. Use of CSS in HTML Documents Linking and Embedding of CSS in HTML Document.


	Unit – IV
Dynamic Website: Designing, rules to host the site, Ethics of Web hosting.  Type of web hosting. Design of interactive form. Use of data base as backend to store form data. Import and export of data from server data base. Conversion of form data to Excel or other formats. Use of verifications in Form designing.



	Text Books:
1. Jon Duckett, Beginning Web Programming with HTML, XHTML, CSS and JavaScript –Wiley India Pvt. Ltd.

2. Paul Wilton, Beginning JavaScript – Wiley India Pvt. Ltd.

3. Mitchell and Atikinson, Active Sever Page” – Techmedia Publishing.

4. Adrian Kingsley ,VB Script Programming Reference – Wiley India Pvt. Ltd.


	Reference Books:
1. Thomas A. Powell, Web Design: The Complete Reference, Tata McGraw-Hill.

2. Deitel and Goldberg, Internet and World Wide Web, How to Program, PHI. 

3. Raj Kamal, Internet and Web Technologies, Tata McGraw-Hill.

4. Ramesh Bangia, Multimedia and Web Technology, Firewall Media.

5. Internet and Web Design, ITLESL Research and Development Wing, Macmillan India.



	BCA-208: LOGICAL ORGANISATION- II


	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to provide knowledge of computer as a system and making student aware of internal mechanism of computer hardware and its working.  


	Course Outcomes: At the end of this course, the student will be able to:
BCA-208.1. understand working of different types of flip-flops.
BCA-208.2. design different types of registers and counters.
BCA-208.3. learn CPU organization and its working.
BCA-208.4. understand I/ O interface and various types of interrupt structures. 



	CO-PO Mapping Matrix for Course Code:  BCA-208
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

BCA-208.1

3

3

2

3

3

2

2

2

2

3

2

BCA-208.2

3

2

3

3

3

2

2

2

2

2

2

BCA-208.3

2

3

3

3

2

2

2

2

1

1

2

BCA-208.4

3

2

2

2

3

3

2

3

3

2

2

Average
2.75

2.5

2.5

2.75

2.75

2.25

2

2.25

2

2

2


	CO-PSO Mapping Matrix for Course Code:  BCA-208
COs#


PSO1

PSO2

PSO3

PSO4

SPO5

BCA-208.1

3

3

2

3

3

BCA-208.2

3

2

3

3

3

BCA-208.3

2

3

3

3

2

BCA-208.4

3

2

2

2

3

Average
2.75

2.5

2.5

2.75

2.75


	UNIT-I
Sequential Circuits: Basic Flip- Flops and their working. Synchronous and Asynchronous Flip –Flops, Triggering of Flip-Flops, Clocked RS, D Type, JK, T type and Master-Slave Flip-Flops. State Table, State Diagram and State Equations. Flip-flops characteristics & Excitation Tables.


	UNIT-II
Sequential Circuits: Designing registers –Serial-In Serial-Out (SISO), Serial-In Parallel-Out (SIPO), Parallel-In Serial-Out (PISO) Parallel-In Parallel-Out (PIPO) and shift registers. 

Designing counters – Asynchronous and Synchronous Binary Ripple Counter, Binary Synchronous Counter, Modulo-N Counters and Up-Down Counters. 



	UNIT-III
CPU Organization: Stack Based, Accumulator Based, and General Purpose Register Based, ALU Design. Machine Instruction, Instruction Set Selection, Instruction Cycle, Instruction Formats and Addressing Modes with their merits, demerits and suitability. 



	Unit – IV
Input/ Output Interface: Functions, Program controlled and interrupt-controlled I/O transfer, DMA Transfer, Cycle Stealing. I/O Channels, IOP. 

Interrupt Structures: interrupts, types of interrupts, levels and priorities of interrupts - single-level-single-priority, single-level-multi-priority, multi-level-single-priority, multi-level-single-priority. Vector interrupt.


	Text Books:
1. M. Morris Mano, Digital Logic and Computer Design, Prentice Hall of India Pvt. Ltd.

2. V. Rajaraman, T. Radhakrishnan, An Introduction to Digital Computer Design, Prentice Hall.


	Reference Books:
1. Andrew S. Tanenbaum, Structured Computer Organization, Prentice Hall of India Pvt. Ltd.

2. Nicholas Carter, Schaum’s Outlines Computer Architecture, Tata McGraw-Hill.



	BCA- 301: C++ PROGRAMMING- I



	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.


	Course Objectives: The aim of the course is to provide knowledge of C++ (high level language) as one of the programming tool and generating logical development using programming. This course will help students to learn about OOPS concepts and linking C++ as a powerful OOPS language.



	Course Outcomes: At the end of this course, the student will be able to:
BCA-301.1. understand basic concepts of C++.
BCA-301.2. learn operators, hierarchy and their precedence and different control structures of C++.
BCA-301.3. develop programs using arrays, strings and functions.
BCA-301.4. implement OOPS concepts with C++. 


	CO-PO Mapping Matrix for Course Code: BCA-301
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-301.1

3

3

2

3

3

2

2

2

2

3

2
BCA-301.2

3

2

3

3

3

2

2

2

2

2

2
BCA-301.3

2

3

3

3

2

2

2

2

1

1

1
BCA-301.4

3

2

2

2

3

3

3

3

3

2

2

Average

2.75

2.5

2.5

2.75

2.75

2.25

2.25

2.25

2

2

1.75


	CO-PSO Mapping Matrix for Course Code: BCA-301
COs#


PSO1

PSO2

PSO3

PSO4

PSO5
BCA-301.1

3

3

2

3

3
BCA-301.2

3

2

3

3

3
BCA-301.3

2

3

3

3

2
BCA-301.4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT – I
Introduction to C++: About C++, Character Set, Keywords, Identifiers, Constants, Punctuators, Date Types: User-Defined, Built-in, Derived Data Types, Access Modifiers. 
Unformatted and Formatted I/O Operations. I/O using extraction and extraction operators, Type Conversion, Type Casting.


	UNIT – II
Operators in C++: Arithmetic, Relational, Logical, Bitwise, Ternary, Precedence & associativity of Operators. 
Control Structures: if statement, if-else statement, nested if, if-else-if ladder, switch...case statement, break and continue, goto statement, nested switch...case statement, Loops: while loop, do...while loop, for loop.


	UNIT – III
Arrays and strings: Array definition, initialization, multidimensional arrays, Manipulation of array elements, String declaration and initialization, Manipulations, String handing functions. 
Functions: Declaration and Definition, return values, arguments, passing parameters by value, call by reference, call by pointer, Recursions, Inline  and external linkage Functions, storage classes.


	UNIT – IV
Object-Oriented Features of C++: Class and Objects, Data hiding & encapsulation, abstraction, constructors & destructors. 
Data Members and Member Functions, accessing class members, empty class, local class, global class, Scope Resolution Operator and its Uses, Static Data Members, Static Member Functions, Structure vs Class.


	Text Books:
1. Herbert Scildt, C++, The Complete Reference, Tata McGraw-Hill 

2. Robert Lafore, Object Oriented Programming in C++, SAMS Publishing 



	Reference Books:
1. Bjarne Stroustrup, The C++ Programming Language, Pearson Education 

2. Balaguruswami, E., Object Oriented Programming In C++, Tata McGraw-Hill.
3. Richard Johnson, An Introduction to Object-Oriented Application Development, Thomson Learning.



	BCA-302: COMPUTER ARCHITECTURE



	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.


	Course Objectives: The aim of this course is to provide knowledge of computer as a system and making students aware of internal mechanism of computer hardware and its working.



	Course Outcomes: At the end of this course, the student will be able to:
BCA-302.1 learn various trends in computer architectures.
BCA-302.2 learn RTL and working of microprogrammed control unit.
BCA-302.3 learn hardware algorithms for basic arithmetic operations.  
BCA-302.4 understand role of memory hierarchy and working of various types of memory.

	CO-PO Mapping Matrix for Course Code:  BCA-302
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-302.1
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3

2

2

2

2

3

2
BCA-302.2

3

2

3

3

3

2

2

2

2

2

2
BCA-302.3

2

3

3

3

2

2

2

2

1

1

2
BCA-302.4

3

2

2

2

3

3

2

3

3

2

2

Average

2.75

2.5

2.5

2.75

2.75

2.25

2
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2

2

2


	CO-PSO Mapping Matrix for Course Code:  BCA-302
COs#


PSO1

PSO2

PSO3

PSO4
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BCA-302.1

3

3

2

3

3
BCA-302.2

3

2

3

3

3
BCA-302.3

2

3

3

3

2
BCA-302.4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT – I
Computer Architecture: Evolution of Concept of Computer Architecture, Flynn’s Classification of Computer Architectures, RISC & CISC architectures. 

Introduction to instruction pipeline, multiprocessor, multicomputer, vector computer, array computer.


	UNIT – II
Register Transfer and Microoperations: Register Transfer Language (RTL), Register Transfer, Bus and Memory Transfers, Arithmetic, Logic and Shift Microoperations. 
Control Unit: control memory, address sequencing, conditional branching, mapping instructions, subroutines, microprogrammed control unit, microprogram sequencer.


	UNIT – III
Computer Arithmetic: Hardware algorithms in flowchart for addition and subtraction  - with signed-magnitude data, with 2’s complement data. Hardware algorithms in flowchart for multiplication & division - booth multiplication, division with sign-magnitude data, non-restoring method. Algorithms for addition, subtraction, multiplication & division with floating-point data.

	UNIT – IV
Memory System: Memory hierarchy, characteristics, locality of reference, inclusion, coherence properties of memory hierarchy, Cache Memory, Mapping schemes of Cache, Associative Memory, Interleaved Memory Virtual Memory:  paging scheme and segmentation scheme, Page replacement policies.  



	Text Books:
1. Computer System Architecture By. Moris Mano, Pearson Education.

2. Computer Architecture and Organization By J.P. Hayes, Tata McGraw Hill.



	Reference Books:
1. W. Stallings, Computer Organisation and Architecture, Pearson Education.

2. Harry, Jordan, Computer Systems Design & Architecture, Addison Wesley.

3. J.D. Carpinelli, Computer Systems Organization & Architecture, Addison Wesley.

4. P.V.S. Rao, Computer System Architecture, PHI.



	BCA-304: OPERATING SYSTEM– I 



	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to provide knowledge of Operating System (OS) as a system program. Making students to learn about OS and linking OS as a powerful tool to make system work. Students will be able to learn types of OS and learn about system operations using OS.



	Course Outcomes: At the end of this course, the student will be able to:
BCA-304.1. understand the basic concepts of operating systems and its services.
BCA-304.2. understand concept of process management and scheduling.
BCA-304.3. acquire knowledge of process synchronization along with deadlock handling. 
BCA-304.4. learn about memory management and virtual memory concepts.



	CO-PO Mapping Matrix for Course Code: BCA-304
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-304.1

3

3

2

3

3

2

2

2

2

3

2
BCA-304.2

3

2

3

3

3

2

2

2

2

2

2
BCA-304.3

2

3

3

3

2

2

2

2

2

1

2
BCA-304.4

3

2

2

2

3

3

2

3

2

2

2

Average

2.75

2.5

2.5

2.75

2.75

2.25

2

2.25

2

2

2


	CO-PSO Mapping Matrix for Course Code: BCA-304
COs#


PSO1

PSO2

PSO3

PSO4

PSO5
BCA-304.1

3

3

2

3

3
BCA-304.2

3

2

3

3

3
BCA-304.3

2

3

3

3

2
BCA-304.4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT – I
Introductory Concepts: Operating System Functions and Characteristics, Historical Evolution of Operating Systems,

Operating System Structure, Operating System Operations; 

Types of Operating System: Real time, Multiprogramming, Multiprocessing, Batch processing;

Operating System Services, Operating System Interface, Methodologies for Implementation of Operating System, Service System Calls, System Programs.



	UNIT – II
Process Management: Process Concepts, Operations on Processes, Process States and Process Control Block. Inter-Process Communication;

Multithreaded Programming: Multithreading Models, Threading Issues;

CPU Scheduling: Scheduling Criteria, Levels of Scheduling, Scheduling Algorithms, Multiple Processor Scheduling; Algorithm Evaluation. 



	UNIT – III
Synchronization: Critical Section Problem, Peterson’s Solution, Synchronization Hardware, Semaphores, Classicla Problem of Synchronization, Monitors, Atomic Transactions;

Deadlocks: Deadlock Characterization, Methods for Handling Deadlocks, Deadlock Prevention, Deadlock Avoidance, Deadlock Detection and Recovery.
 

	UNIT – IV
Memory Management Strategies: Memory Management of Single-User and Multiuser Operating System, Partitioning, Swapping, Contiguous Memory Allocation, Paging and Segmentation; 

Virtual Memory Management: Demand Paging, Page Replacement Algorithms, Thrashing, Memory Mapped Files.



	Text Books:
1. Silberschatz A., Galvin P.B., and Gagne G., Operating System Concepts, John Wiley & Sons.

2. Godbole, A.S., Operating Systems, Tata McGraw-Hill Publishing Company, New Delhi. 


	Reference Books:
1. Deitel, H.M., Operating Systems, Addison- Wesley Publishing Company, New York. 

2. Tanenbaum, A.S., Operating System- Design and Implementation, Prentice Hall of India, New Delhi.



	BCA-305: DATA STRUCTURES– I



	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: Learning of data structure is like learning alphabets to learn any proper language. In this course students will be aware of memory management and use of data structure in computer programming.



	Course Outcomes: At the end of this course, the student will be able to:
BCA-305.1. learn basics of data structure and algorithm complexities.
BCA-305.2. acquire knowledge of arrays and strings.
BCA-305.3. understand the idea of implementation for linked lists and stacks.
BCA-305.4. learn various searching and sorting techniques along with implementation of queues.



	CO-PO Mapping Matrix for Course Code: BCA-305
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-305.1

3

3

2

3

3

2

2

2

2

3

2
BCA-305.2

3

2

3

3

3

2

2

2

2

2

2
BCA-305.3

2

3

3

3

2

2

2

2

1

1

2
BCA-305.4

3

2

2

2

3

3

2

3

3

2

2

Average

2.75

2.5

2.5

2.75

2.75

2.25

2

2.25

2

2

2


	CO-PSO Mapping Matrix for Course Code: BCA-305
COs#


PSO1

PSO2

PO3

PSO4

PSO5
BCA-305.1

3

3

2

3

3
BCA-305.2

3

2

3

3

3
BCA-305.3

2

3

3

3

2
BCA-305.4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT – I
Data Structure Definition, Data Type vs. Data Structure, Classification of Data Structures, Data Structure Operations, Applications of Data Structures; 
Algorithm Specifications: Performance Analysis and Measurement (Time and Space Analysis of Algorithms- Average, Best and Worst Case Analysis), Asymptotic Notations and their use in Algorithm Handling.


	UNIT – II
Arrays: Introduction, Linear Arrays, Representation of Linear Array In Memory, Two Dimensional and Multidimensional Arrays, Sparse Matrix and its Representation, Operations on Array:  Algorithm for Traversal, Selection, Insertion, Deletion and its implementation.  

String Handling: Storage of Strings, Operations on Strings viz., Length, Concatenation, Substring, Insertion, Deletion, Replacement, Pattern Matching.


	UNIT – III
Linked List: Introduction, Array vs. linked list, Representation of linked lists in Memory, Traversing a Linked List, Insertion, Deletion, Searching into a Linked list, Type of Linked List.
Stack: Array Representation of Stack, Linked List Representation of Stack, Algorithms for Push and Pop, Application of Stack: Polish Notation, Postfix Evaluation Algorithms, Infix to Postfix Conversion, Infix to Prefix Conversion, Recursion. 



	UNIT – IV
Introduction to Queues:  Simple Queue, Double Queue, Circular Queue, Priority Queue, Representation of Queues as Linked List and Array, Applications of Queue. Algorithm on Insertion and Deletion in Simple Queue and Circular Queue.
Searching and Sorting Techniques, Sorting Techniques: Bubble sort, Merge sort, Selection sort, Quick sort, Insertion Sort. Searching Techniques: Sequential Searching, Binary Searching.


	Text Books:
1. Seymour Lipschutz, Data Structures, Tata McGraw- Hill Publishing Company Limited, Schaum’s Outlines.
2.  Yedidyan Langsam, Moshe J. Augenstein, and Aaron M. Tenenbaum, Data Structures Using C, Pearson Education.
 

	Reference Books:
1. Trembley, J.P. And Sorenson P.G., An Introduction to Data Structures With Applications, McGraw- Hill. 

2. Mark Allen Weiss, Data Structures and Algorithm Analysis in C, Addison- Wesley.




	BCA-307: DATA BASE MANAGEMENT SYSTEM- I 



	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: Today almost all real life problems include data. The objective of this course to get students aware about the basic concept of Data. In this paper students will learn database management and its implementation.



	Course Outcomes: At the end of this course, the student will be able to:
BCA-307.1. learn basic concepts of data base along with its functions and components.
BCA-307.2. understand data base architecture and different data models.
BCA-307.3. design an ER diagram of an enterprise. 
BCA-307.4. write SQL statements to retrieve information and learn the concept of relational algebra and calculus.

	CO-PO Mapping Matrix for Course Code: BCA-307
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-307.1

3

3

2

3

3

2

2

2

3

3

2
BCA-307.2

3

2

3

3

3

1

2

2

2

2

2
BCA-307.3

3

3

3

3

2

2

1

2

1

1

2
BCA-307.4

3

3

2

2

3

3

2

3

3

2

2

Average
3

2.75

2.5

2.75

2.75

2

1.75

2.25

2.25

2

2


	CO-PSO Mapping Matrix for Course Code:  BCA-307
COs#


PSO1

PSO2

PSO3

PSO4

PSO5
BCA-307.1

3

3

2

3

3
BCA-307.2

3

2

3

3

3
BCA-307.3

2

3

3

3

2
BCA-307.4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT – I
Basic Concepts – Data, Information, Records, Files, Schema and Instance etc. Limitations of File Based Approach, Characteristics of Database Approach, Database Management System (DBMS), Components of DBMS Environment, DBMS Functions and Components, Database Interfaces, Advantages and Disadvantages of DBMS. 



	UNIT – II
Database Users: Data and Database Administrator, Role and Responsibilities of Database Administrator, Database Designers, Application Developers etc. Database System Architecture – 1-Tier, 2-Tier & Three Levels of Architecture, External, Conceptual and Internal Levels, Schemas, Mappings and Instances, Data Independence – Logical and Physical Data Independence. Data Models: Hierarchical, Network and Relational Data Models.



	UNIT – III
Entity-Relationship Model: Entity, Entity Sets, Entity Type, Attributes: Type of Attributes, Keys, Integrity Constraints, Domain and Tuple Constraint, Relationship: Role Names, Recursive Relationship, Types/ Degree, Cardinality Ratios, Relationship Constraints. Designing 

of ER Diagram, Symbolic Notations for Designing ER Diagram, Design Issues, and Reduction of ER diagram into Relational Tables. Making ER Diagrams for Inventory, Book Store, Library and Flight Management System etc.

	UNIT – IV
SQL: Meaning, Purpose and Need of SQL, Data Types, SQL Components: DDL, DML, DCL and DQL, Basic Queries, Join Operations and Sub-queries, Views, Specifying Indexes. Constraints and its Implementation in SQL. 

Relational Algebra: Basic Operations: Select, Project, Join, Union, Intersection, Difference, and Cartesian Product etc. Relational Calculus: Tuple Relational and Domain Relational Calculus. Relational Algebra Vs. Relational Calculus.


	Text Books:
1. Elmasri & Navathe, Fundamentals of Database Systems, Pearson Education.

2. A Silberschatz, H Korth, S Sudarshan, Database System and Concepts, McGraw-Hill.



	Reference Books:
1. Thomas Connolly Carolyn Begg, Database Systems, Pearson Education.

2. C. J. Date, An Introduction to Database Systems, Addison Wesley.




	BCA-308: COMPUTER NETWORKS– I 



	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: Provide a comprehensive introduction to Computer Networks and its associated concepts and terminology along with the knowledge of Network architecture, design issues, and hardware components. Give exposure to the contemporary networking technologies


	Course Outcomes: At the end of this course, the student will be able to:
BCA-308.1:  have a comprehensive understanding of networking concepts and basic terminology along with its hardware components.
BCA-308.2: understand and characterize various types of computer networks.
BCA-308.3:  conceptualize the various design issues related to Network Architecture and have an overview of the standard OSI reference model that illustrates the network architecture.
BCA-308.4:  gain knowledge of Local Area Network technologies and components that will provide the competency for setting up of network environments in local areas. 



	CO-PO Mapping Matrix for Course Code: BCA-308
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-308.1

3

3

2

3

3

1

2

3

1

1

2
BCA-308.2

3

2

2

3

3

1

2

3

1

1

2
BCA-308.3

2

3

2

3

2

2

2

3

1

1

2
BCA-308.4

3

3

2

2

3

2

2

3

2

1

2

Average

2.75

2.75

2

2.75

2.75

1.5

2

3

1.25

1

2


	CO-PSO Mapping Matrix for Course Code: BCA-308
COs#


PSO1

PSO2

PSO3

PSO4

PSO5
BCA-308.1

2

3

2

3

3
BCA-308.2

2

3

2

3

3
BCA-308.3

2

3

2

3

3
BCA-308.4

2

3

2

3

3

Average
2

3

2

3

3


	UNIT – I
Introduction to  Computer Networks. Goals and applications. Types of Computer Networks. Network Design Issues and Protocols.  Computer Communications and Networking Models. 

Communication Service methods and Data Transmission Modes. OSI Reference Model. OSI Service Types. Functions of layers of OSI Model.

  

	UNIT – II
Physical layer (layer 1) : Analog and Digital Communication concepts. Copper Media. Fiber-Optic Media. Wireless Communications. Satellite Communication. Speed and Capacity of a communication channel. Multiplexing. Switching.

 

	UNIT – III
Data Link layer (layer 2): Overview. The IEEE and the Data Link layer. Framing Techniques. Flow Control. Sliding Window Protocols. 

Error Control: Error Detection and Correction Methods. Medium Access Control: Random Access protocols. Token passing protocols. Network Hardware Components (layer 1 and 2). IEEE LAN Standards. Introduction to Wireless LANs



	UNIT – IV
Network layer: Overview. Internetworking Concepts. Routers and Switches. Routing Protocol Concepts. Routing Algorithms: Flooding. Shortest path Routing. Distance-Vector Routing. Link-State Routing. Multicast Routing.  Techniques for Congestion Control and Quality of Service. Virtual Private networks.



	Text Books:
1. Michael A. Gallo, William M. Hancock, Computer Communications and Networking Technologies, CENGAGE learning.

2. Andrew S. Tanenbaum, Computer Networks, PHI.


	Reference Books:
1. Behrouz A Forouzan, Data   Communications   and   Networking, Mc-Graw Hill.   
2.  William Stallings, Data and Computer Communications, PHI.



	SEC- 310 (I): SOFT SKILLS


	Type: Skill Enhancement Courses (SEC)
Course Credits: 02

Contact Hours: 02 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 40

External Pass Marks: 16 (i.e. 40%)

Internal Maximum Marks: 10
Total Max. Marks: 50
Total Pass Marks: 20 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The objective of this course is to inculcate the basic soft skills into students. Students will learn the importance of soft skill, development of positive attitude and art of listening, writing and speaking. Students will be able to build their team and learn time management skills.


	Course Outcomes: At the end of this course, the student will be able to:
SEC-310 (I).1. understand Soft Skill and learn to develop their personality.
SEC-310 (I).2. learn to form positive attitude and improve their communication skill.
SEC-310 (I).3. acquire the skills of listening, reading and writing.
SEC-310 (I).4. bulid team and manage their time.


	CO-PO Mapping Matrix for Course Code: SEC- 310 (I)
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
SEC-310 (I).1
3

3

2

3

3

3

2

2

1

3

2
SEC-310 (I).2
3

2

3

2

3

2

2

2

2

2

3
SEC-310 (I).3
3

2

3

3

2

2

2

2

2

3

1
SEC-310 (I).4
3

2

2

2

2

3

3

3

3

2

2
Average
3

2.25

2.5

2.5

2.5

2.5

2.25

2.25

2

2.5

2


	CO-PSO Mapping Matrix for Course Code: SEC- 310 (I)
COs#


PSO1

PSO2

PSO3

PSO4

PSO5
SEC-310 (I).1
3

2

2

1

3
SEC-310 (I).2
3

2

3

3

2
SEC-310 (I).3
3

3

1

2

2
SEC-310 (I).4
3

2

2

2

3
Average
3

2.25

2

2

2.5


	UNIT – I
Soft Skills: Importance and attributes of soft skills, social soft skills, Identifying and Improving soft skills. Self-Discovery: Importance and process of Knowing oneself, SWOT Analysis. 

Personality Development: Types and elements of Personality Development, Attitude and behavior, Features and Formation of Attitude, Attitude in Workplace, Examples of Positive and Negative Attitude.



	UNIT – II
Forming Values: Core of Values, Values and Attitude, Importance, type and power of values. 

Communication Skill: Purpose, elements and process of Communication, Tools of Effective Communication, Channels of Communication, Conversation Tips, Barriers in communication skill and Overcoming Barriers.


	UNIT – III
Art of Listening: Benefit and kinds of listening, Factors that hamper listening, Poor listening habits.

Art of Reading: Different types of reading, Tips for effective reading, SQ3R Techniques, Different stages of reading. 
Art of Writing E-Mail: Use Appropriate Salutation, Drafting the Subject Matter Significant, Shorten the Attachment. 



	UNIT – IV
Team Building and Teamwork: Characteristics and Aspects of Team Building, Role of Team Leader and Team Member, Inter-Group Collaboration, Difficulties Faced in Inter-Group Collaboration, Factors Shaping Inter-Group Collaboration.

Etiquette and Manners: Modern etiquette, benefits and classification of etiquette, poor manners, practicing good manner.

Time Management: The 80:20 Rule, Sense of time management, aspects of time management, time management matrix, Five Steps to Successful Time Management.



	Text Books:
1. K. Alex, Soft Skills- Know Yourself and Know the World, S. Chand Publications.



	Reference Books:
1. Manmohan Joshi, Soft Skills, BookBoon.Com.



	SEC-310 (II): E-COMMERCE


	Type: Skill Enhancement Courses (SEC)
Course Credits: 02

Contact Hours: 02 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 40

External Pass Marks: 16 (i.e. 40%)

Internal Maximum Marks: 10
Total Max. Marks: 50
Total Pass Marks: 20 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to make students aware of e-commerce in general and use of sites in particular. E-commerce is latest trend in modern era and this paper will help students establish relation to real life.
 

	Course Outcomes: At the end of this course, the student will be able to:
SEC-310 (II).1. learn the main components of e-commerce and its prerequisites.
SEC-310 (II).2. understand the architecture of EDI and learn the different mode of electronic payment.
SEC-310 (II).3. learn the implementation of b2c type of e-commerce in real life applications.
SEC-310 (II).4. understand the idea of commerce over mobile phones, security prospectus and legal aspects of e-commerce. 

	CO-PO Mapping Matrix for Course Code: SEC- 310 (II)
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
SEC-310 (II).1
3

3

2

3

2

3

2

2

3

3

2
SEC-310 (II).2
3

2

3

2

3

2

2

3

2

2

3
SEC-310 (II).3
2

3

3

3

2

2

2

2

2

3

2
SEC-310 (II).4
3

2

2

2

2

3

3

3

3

2

2
Average
2.75

2.5

2.5

2.5

2.25

2.5

2.25

2.5

2.5

2.5

2.25


	CO-PSO Mapping Matrix for Course Code: SEC- 310(II)
COs#


PSO1

PSO2

PSO3

PSO4

PSO5
SEC-310 (II).1
3

3

2

2

3
SEC-310 (II).2
3

2

3

3

2
SEC-310 (II).3
3

3

2

3

3
SEC-310 (II).4
3

2

2

2

3
Average
3

2.5

2.25

2.5

2.75


	UNIT-I
Introduction to E-Commerce: Defining E-Commerce, Traditional Commerce and E-Commerce, Main Activities of E-Commerce, Benefits of E-Commerce, Broad Goals of E-Commerce, Components of E-Commerce, Functions of E-Commerce, Process of E-Commerce, Types of E-Commerce, Role of Internet and Web in E-Commerce, Pre-requisites of E-Commerce, Scope of E-Commerce.


	UNIT-II
Electronic Data Interchange (EDI): Introduction and definition of EDI, EDI layered Architecture, EDI technology and standards, EDI communications and transactions, Benefits and applications of EDI. 

Electronic Payment Systems: Electronic Funds Transfer. Digital Token Based E-Payment Systems, Modern Payment Systems, Steps for Electronic Payment, Payment Security, Net Banking credit/debit/smart cards, E-money. 

	UNIT-III
Products in B2C Model: Success Factors of E-brokers, Broker-based Services on-line, On-line Travel Tourism Services, Benefits and Impact of E-Commerce on Travel Industry, Deal Estate Market, Online Stock Trading and its Benefits, Online Banking and its Benefits, On-line Financial Services and their Future, E-auctions:  Benefits, Implementation and impact of E-auctions.


	Unit – IV
Mobile Commerce and Future of E-Commerce: Introduction to Mobile Commerce, Benefits of Mobile Commerce, Impediments of M-Commerce, M-Commerce framework.
Internet Security Issues, E-Business Risk Management Issues, Legal, Ethical and other public policy issues related to E-commerce, Emerging and future trends of E-commerce.


	Text Books:
1. Ravi Kalakota, Andrew B. Whinston: Frontiers of Electronic Commerce, Addison Wesley.

2. Turban E., Lee J., King D. and Chung H.M, Electronic Commerce-A Managerial Perspective, Prentice-Hall International, Inc.


	Reference Books: 
1. K.K.Bajaj & D.Nag, E-Commerce, Tata McGraw Hill, New Delhi.

2. Bhatia V., E-commerce, Khanna Book Pub. Co. (P) Ltd., Delhi.



	BCA-401: C++ PROGRAMMING– II


	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to provide knowledge of C++ (high level language) as one of the programming tool and generating logical development using programming. This course will help students to learn about OOPS concepts and linking C++ as a powerful OOPS language.



	Course Outcomes: At the end of this course, the student will be able to:
BCA-401.1. understand pointers, constructor and destructors in C++.
BCA-401.2. acquire the detailed knowledge of polymorphism.
BCA-401.3. learn to implement exception handling and template. 
BCA-401.4. learn File handling in C++. 


	CO-PO Mapping Matrix for Course Code: BCA-401
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-401.1

3

3

2

3

3

2

2

2

2

3

2
BCA-401.2

3

2

3

3

3

2

2

2

2

2

2
BCA-401.3

3

2

3

3

2

2

2

2

1

1

2
BCA-401.4

3

2

2

2

2

3

3

3

3

2

2

Average

3

2.2

2.5

2.75

2.5

2.25

2.25

2.25

2

2

2


	CO-PSO Mapping Matrix for Course Code: BCA-401
COs#


PSO1

PSO2

PSO3

PSO4

PSO5
BCA-401.1

3

3

2

3

3
BCA-401.2

3

2

3

3

3
BCA-401.3

2

3

3

3

2
BCA-401.4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT – I
Pointers & Runtime binding: pointer variable, address operator, void pointer, dynamic memory allocation & deallocation, Pointer arithmetic. Object Initialization and Cleanup: Constructors, types of constructors, destructors, constant objects and constructors. Friend Function & Class: defining friend function and friend class, defining member function of a class as friend function.  



	UNIT – II
Static Polymorphism: Function Overloading & Operator Overloading, over loadable operators, overloading unary & Binary Operators, Concatenating Strings using Operators overloading, Inheritance: Definition, Need, derivation types, different Forms of Inheritance, overloading vs overriding. Dynamic Polymorphism: Virtual and Pure Virtual Functions and their need, virtual derivation, Virtual Destructor.


	UNIT – III
Exception Handling in C++: exception handling model, exception handling constructs - try, throw, catch, Order of catch blocks, Catching all exceptions, Nested try blocks, handling uncaught exceptions, unexpected(),  terminate() and standard exceptions. Generic Programming: Function template, Overloading of template functions, Member function templates, class templates.


	UNIT – IV
File handling: Hierarchy of File Streams, opening & closing files, file modes, file pointers and their manipulation.

Sequential access to a file, Text & Binary files, saving and retrieving objects in a file, random access to a file.


	Text Books:
1. Herbert Scildt, C++, The Complete Reference, Tata McGraw-Hill. 

2. Robert Lafore, Object Oriented Programming in C++, SAMS Publishing.



	Reference Books:
1. Bjarne Stroustrup, the C++ Programming Language, Pearson Education. 

2. Balaguruswami, E., Object Oriented Programming In C++, Tata McGraw-Hill. 



	BCA-402: CYBER SECURITY



	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: Introduce the rationale of Cyber Security, Cyber threats, Cyber Crimes, Digital forensics and the legal perspective with respect to Indian Scenario. Provide the necessary awareness in the present scenario of growing cybercrimes.


	Course Outcomes: Upon successful completion of the course, Students will be able to
BCA-402.1. get an awareness of notion of cyber security and cyber crimes and the implications of cybercrimes.
BCA-402.2. have a comprehensive understanding of computer and digital forensics ;
BCA-402.3. gain awareness about how to avoid becoming victims of cybercrime.
BCA-402.4. have an orientation on laws in reference to cybercrime and cyber security taking into account the Indian scenario.

	CO-PO Mapping Matrix for Course Code: BCA-402
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 402.1

3

3

1

2

1

1

3

3

1

3

2
BCA- 402.2

3

2

2

2

1

2

3

3

1

3

2
BCA- 402.3

2

3

2

2

2

1

3

3

1

2

2
BCA- 402.4

3

2

1

2

1

1

3

3

1

2

2

Average

2.7

2.5

1.5

2

1.25

1.25

3

3

1

2.5

2


	CO-PSO Mapping Matrix for Course Code: BCA-402
COs#


PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 402.1

2

1

1

3

3
BCA- 402.2

3

2

1

3

3
BCA- 402.3

2

1

1

3

3
BCA- 402.4

2

2

1

3

3

Average

2.25

1.5

1

3

3


	UNIT – I
Introduction to Cyber Security and Cyber crime;  Classification of Cyber Crimes; Cyber Offences and Planning; Mobile & Wireless devices and the related security challenges ; Trends in Mobility; Authentication Service Security; Attacks on Mobile/Cell phones; Mobile Devices and Security Implications for Organizations; Organizational measures for handling mobile devices; Organizational Security Policies and Measures in Mobile Computing era; Basic Cryptography Concepts.



	UNIT – II
Cyber Security Vulnerability; Data Integrity and Authentication; Tools and Methods used in Cyber Crime; Proxy Servers and Anonymizers;  Phishing; Password Attacks & Cracking; Keyloggers and Spywares; Virus and Worms; Types of Viruses; Trojan Horses and Backdoors; Protection against Trojan Horses and Backdoors; Steganography; DoS and DDoS Attacks; SQL Injection; Buffer overflow; Attacks on Wireless Networks;  Phishing and Identity Theft; Biometrics.


	UNIT – III
Introduction to Computer Forensics; Historical background of Cyber Forensic; Digital Forensics Science; Need for Computer Forensics; Cyber Forensics and Digital Evidence;  Forensic analysis of E-Mail; Digital Forensics Life Cycle; The Digital Forensics Process ; Network Forensics; Approaching a Computer Forensics Investigation ; Setting up a Computer Forensics Laboratory; Computer Forensics and Steganography; Forensics and Social Networking Sites; Computer Forensic from compliance perspectives; Special Tools and Techniques; Forensics of Hand-Held Devices.


	UNIT – IV
Cyber Security and Organizational implications; cost of cybercrimes and IPR issues; Web threats for organizations; Social media marketing; Security and Privacy Implications from Cloud Computing;  Protecting people’s privacy in the organizations;  Forensic best practices for organizations; Cyber Crime and Cyber terrorism; Intellectual Property in the Cyberspace; The Ethical Dimension of Cybercrimes; Cybercrimes and Cyber security: The Legal Perspectives; The Indian IT Act;   Challenges to Indian Law and Cybercrime Scenario in India; Cybercrime and Punishment; Cyberlaw, Technology and Students: Indian Scenario;


	Text Books:
1. Nina Godbole, Sunit Belapure, Cyber Security, Wiley.



	Reference Books:
1. Gaurav K. Roy, Cyber Security and Digital Privacy: A Universal Approach, Highbrow Scribes Publication.
2. Thomas J. Mowbray ,Cybersecurity: Managing Systems, Conducting Testing, and Investigating Intrusions, Wiley.



	BCA-404: OPERATING SYSTEM– II


	Type:  Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to provide knowledge of Operating System (OS) as a system program. Making students to learn about OS and linking OS as a powerful tool to make system work. Students will be able to learn types of OS and learn about system operations using OS.



	Course Outcomes: At the end of this course, the student will be able to:
BCA- 404.1. learn to work process  synchronization and directory structure.
BCA- 404.2. understand concept of data migration and process migration.
BCA- 404.3. learn security and protection mechanism for an operating system.
BCA- 404.4. learn to implement Linux an operating system in an organization. 



	CO-PO Mapping Matrix for Course Code: BCA- 404
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-404.1

3

3

2

3

3

2

2

2

2

3

2
BCA-404.2

3

2

3

3

3

2

2

2

2

2

2
BCA-404.3

2

3

3

3

2

2

2

2

1

1

2
BCA-404.4

3

2

2

2

3

3

2

3

3

2

2

Average

2.75

2.5

2.5

2.75

2.75

2.25

2

2.25

2

2

2


	CO-PSO Mapping Matrix for Course Code: BCA- 404
COs#


PSO1

PSO2

PO3

PSO4

PSO5
BCA-404.1

3

3

2

3

3
BCA-404.2

3

2

3

3

3
BCA-404.3

2

3

3

3

2
BCA-404.4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT – I
File System: File Concept, Access Method, Directory and Disk Structure, File System Mounting, File Sharing, File Protection;

Implementing File System: File System Structure, File System Implantation, Directory Implementation, Allocation Methods, and Free Space Management. 

Secondary Storage Structure: Disk Scheduling, Disk Management, Disk Attachment.


	UNIT – II
System Protection: Goals of Protection, Principles of Protection, Domain of Protection, Access Matrix, Access Control, Access Rights;
System Security: Security Problem, Program Threats, System and Network Threats, User Authentication. Computer Worms, Computer Virus and Authentication. Firewalls.


	UNIT – III
Distributed Operating Systems: Types of Network based Operating Systems, Network Structure, Communication Structures and Protocols, Design Issues;

Distributed File System: Remote Login, Remote File Transfer, Stateful and Stateless Services, File Replication.


	UNIT – IV
Distributed Synchronization: Event Ordering, Mutual Exclusion, Atomicity, Concurrency Control, Deadlock Handling.  
Election Algorithm.

Real Time Systems: Features of Real-Time Kernels, Real Time CPU Scheduling.

Multimedia Systems: Requirement of Multimedia Kernels, CPU Scheduling, Disk Scheduling.



	Text Books:
1. Silberschatz A., Galvin P.B.,and Gagne G., Operating System Concepts, John Wiley & Sons.

2. Godbole, A.S., Operating Systems, Tata McGraw-Hill Publishing Company, New Delhi. 


	Reference Books:
1. Deitel, H.M., Operating Systems, Addison- Wesley Publishing Company, New York. 

2. Tanenbaum, A.S., Operating System- Design and Implementation, Prentice Hall of India, New Delhi.



	BCA-405: DATA STRUCTURES– II



	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: Learning of data structure is like learning alphabets to learn any proper language. This becomes even more important as it is main tool to learn computer storage and implementing problem solutions related to various aspects. After this course student will be aware of memory management and use of data structure in computer programming.


	Course Outcomes: At the end of this course, the student will be able to:
BCA-405.1. learn tree structure and implementation of its different types.
BCA-405.2. implement various operations on graphs in data structure.
BCA-405.3. understand the idea file organization and hashing functions.
BCA-405.4. learn the idea of priority queues in data structures along with some advanced sorting techniques.



	CO-PO Mapping Matrix for Course Code: BCA-405
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-405.1

3

3

2

3

3

2

2

2

2

3

2
BCA-405.2

3

2

3

3

3

2

2

2

2

2

2
BCA-405.3

2

3

3

3

2

2

2

2

2

1

2
BCA-405.4

3

2

2

2

3

3

2

3

2

2

2

Average

2.75

2.5

2.5

2.75

2.75

2.25

2

2.25

2

2

2


	CO-PSO Mapping Matrix for Course Code: BCA-405
COs#


PSO1

PSO2

PSO3

PSO4

PSO5
BCA-405.1

3

3

2

3

3
BCA-405.2

3

2

3

3

3
BCA-405.3

2

3

3

3

2
BCA-405.4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT – I

Tree-Definitions and Concepts, Representation of Binary  Tree,  Binary Tree Traversal (Inorder, postorder, preorder), Threaded Binary Tree,  Binary Search Trees – Definition, Operations viz., searching, insertions and deletion;

Applications of Trees - AVL trees and various operation viz. insertions, deletion, searching, B-tree and B+ trees along with various operations on these trees.


	UNIT – II
Graph-Matrix Representation Of Graphs, Elementary Graph Operations viz., Traversal and Searching(Breadth First and Depth Searching), Insertions, Deletion; Spanning Trees, Minimal spanning tree;

Applications of Graphs: Topological Sorting, Shortest-Path Algorithms, Dijkstra’s Algorithm, Warshall’s Algorithm.


	UNIT – III
Files: Introduction Attributes of a File, Classification of Files, File Operations, Comparison of Various Types of Files, File Organization: Sequential, Indexed-Sequential, Random-Access File. 
Hashing: Hashing Functions, Collision-Resolution Techniques.



	UNIT – IV
Priority Queues: Binary Heaps, Applications of Priority Queues, Leftist Heap, Skew Heap, Binomial Queues.

Sorting: Counting Sort, Shell Sort, Radix Sort, Merge Sort, and Lower Bound for Sorting, Randomized Quick Sort.


	Text Books:
1. Seymour Lipschutz, Data Structures, Tata McGraw- Hill Publishing Company Limited.

2. Y. Langsam, M. J. Augenstein, and A. M. Tenenbaum, Data Structures Using C, Pearson Education.


	Reference Books:
1. Trembley, J.P. And Sorenson P.G., An Introduction to Data Structures With Applications, McGraw- Hill. 

2. Mark Allen Weiss, Data Structures and Algorithm Analysis in C, Addison- Wesley.



	BCA- 407: DATA BASE MANAGEMENT SYSTEM- II 



	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: Today almost all real life problems include data. The objective of this paper to get students aware about the basic concept of Data. In this paper students will learn database management and its implementation.



	Course Outcomes: At the end of this course, the student will be able to:
BCA-407.1. learn basic concepts of data base designing strategy of ER diagram.
BCA-407.2. understand functional dependency and normalization.
BCA-407.3. learn advance concept of DBMS.
BCA-407.4. implement SQL and PL/SQL in any software industry for database handling. 



	CO-PO Mapping Matrix for Course Code: BCA-407
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-407.1

3

3

2

3

3

2

2

2

2

3

2
BCA-407.2

3

2

3

3

3

2

2

2

2

2

2
BCA-407.3

2

3

3

3

2

2

2

2

1

1

2
BCA-407.4

3

2

2

2

3

3

2

3

3

2

2

Average

2.75

2.5

2.5

2.75

2.75

2.25

2

2.25

2

2

2


	CO-PSO Mapping Matrix for Course Code: BCA-407
COs#


PSO1

PSO2

PSO3

PSO4

PSO5
BCA-407.1

3

3

2

3

3
BCA-407.2

3

2

3

3

3
BCA-407.3

2

3

3

3

2
BCA-407.4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT – I
Database Concepts and Terminology, Characteristics of Database Approach, Data Dictionary, Database Languages, Actors on the Scene, Mapping in Three Levels of Architecture, Data Independence. 

Classification of Database Management System, Conceptual and Physical Data Models, Comparison among data models, Codd’s Rule for Relational Model, Symbolic notations for designing ER Diagrams.
 

	UNIT – II
Functional Dependency: Characteristics, Inference Rules for Functional Dependency, Types of Functional Dependency, Normalization: Benefits and Need of Normalization, Normal Forms Based on Primary Keys- (1NF, 2NF, 3NF, BCNF), Multi-valued Dependencies, 4 NF, Join dependencies, 5 NF, Domain Key Normal Form.


	UNIT – III
Transactions: Acid Properties, Operations on Transactions, Concurrency: Problems, Concurrency Control Techniques, Locking Schemes, Deadlock: Methods for Handling Deadlock, Database Backup and Recovery: Recovery Techniques, Shadow Paging, Database Security.


	UNIT – IV
SQL: Data Definition and Data Types, DDL, DML, and DCL, Views & Queries in SQL, Specifying Constraints & Indexes in SQL. PL/SQL: Architecture of PL/SQL Character Set, Data Types, User Defined Subtypes, Literals, Operators, Control Statement of PL/SQL. PL/SQL Arrays, Functions, Packages, Cursors, Procedure and Triggers.


	Text Books:
1. Elmasri & Navathe, Fundamentals of Database Systems, Pearson Education.

2. A Silberschatz, H Korth, S Sudarshan, Database System and Concepts, McGraw-Hill.



	Reference Books:
1. Thomas Connolly Carolyn Begg, Database Systems, Pearson Education.

2. C. J. Date, An Introduction to Database Systems, Addison Wesley.




	BCA-408: COMPUTER NETWORKS- II


	Type: Core Course (CC)

Course Credits: 03

Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: Introduce the structural and architectural concepts of the Internet and its services. Give exposure to the major protocols of the Internet related with various services and other design issues along with the security concerns in networks and the Internet.


	Course Outcomes: At the end of this course, the student will be able to:
BCA-408.1: have a comprehensive understanding of the Internet architecture and its Protocol stack.
BCA-408.2: gain insight into the functionality of major protocols and services of the Internet along with the different ways of getting access to the Internet.
BCA-408.3:  comprehend application layer functionality of the Internet/ any network so as to acquire capabilities for designing service oriented applications.
BCA-408.4: get familiar with security issues related to computer networks and the Internet and the solutions for handling security related problems in networks.



	CO-PO Mapping Matrix for Course Code: BCA-408
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-408.1

3

3

2

2

1

1

2

3

1

1

2
BCA-408.2

3

3

2

2

1

1

2

3

1

1

2
BCA-408.3

3

3

3

2

2

2

2

3

1

1

3
BCA-408.4

3

2

2

2

2

2

2

3

1

1

3

Average

3

2.75

2.25

2

1.5

1.5

2

3

1

1

2.5


	CO-PSO Mapping Matrix for Course Code: BCA-408
COs#


PSO1

PSO2

PSO3

PSO4

PSO5
BCA-408.1

2

3

2

3

3
BCA-408.2

2

3

2

3

3
BCA-408.3

2

3

2

3

3
BCA-408.4

2

3

2

3

3

Average

2

3

2

3

3


	UNIT – I
Introduction to the Internet and its History. Internet Structure. TCP/IP architecture and its major Protocols. Comparison of TCP/IP and OSI reference Model.  Overview of Internet based communications and access devices. Dialup Networking. Analog Modem Concepts. DSL Service. Cable Modems. Leased lines. Home Networking Concepts.



	UNIT – II
Transport layer: Services, Port Numbers. The Transport Control Protocol (TCP) . Establishing and closing a TCP connection. The User Datagram Protocol (UDP). The Internet Protocol (IP ). IPv4 and its addressing. Need for IPv6.

 

	UNIT – III
Internet Routing Protocols: OSPF, BGP, RIP.  Application Layer: Standard Client-Server Services and Protocols. World Wide Web. HTTP. FTP. Electronic mail. TELNET. Secure Shell(SSH). DNS. IP address resolution using DNS. Introduction to Network Management.



	UNIT – IV
Network Security Issues: Security Goals. Threat Assessment. Network Attacks.  Encryption Methods: Symmetric and Asymmetric-Key Ciphers.   Firewalls, Digital Signatures, Authentication and Access Control Methods: Digital Certificates, Smart Cards, Kerberos.  Virtual Private Networks and Internet Security. IP Security Protocol (IPSec).



	Text Books:
1. Michael A. Gallo, William M. Hancock, Computer Communications and Networking Technologies, CENGAGE learning.
2. Behrouz A Forouzan, Data   Communications   and   Networking, Mc-Graw Hill.  


	Reference Books:
1. William Stallings, Data and Computer Communications, PHI.

2. Andrew S. Tanenbaum, Computer Networks, PHI.



	SEC-410 (I): PRINCIPLES OF ACCOUNTING


	Type: Skill Enhancement Courses (SEC)
Course Credits: 02

Contact Hours: 02 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 40

External Pass Marks: 16 (i.e. 40%)

Internal Maximum Marks: 10
Total Max. Marks: 50
Total Pass Marks: 20 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The objective of this course is to inculcate the principle skills of accounting into students. Students will learn fundamental concept of accounting along with preparation of balance sheet.


	Course Outcomes: At the end of this course, the student will be able to:
SEC-410 (I).1. learn the accounting concepts and conventions.
SEC-410 (I).2. understand double entry system, preparations of journal and ledger accounts. 
SEC-410 (I).3. design trial balance after rectification of errors and learn the provisions of depreciation.
SEC-410 (I).4. draft final accounts with implementation of their learning in Tally accounting software.


	CO-PO Mapping Matrix for Course Code: SEC-410 (I)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
SEC- 410 (I).1
3

3

2

3

2

3

2

2

3

3

2
SEC- 410 (I).2
3

2

3

2

3

2

2

1

2

2

1
SEC- 410 (I).3
2

3

3

3

2

2

2

2

2

3

2
SEC- 410 (I).4
3

2

2

2

2

3

3

3

3

2

2
Average
2.75

2.5

2.5

2.5

2.25

2.5

2.25

2

2.5

2.5

2


	CO-PSO Mapping Matrix for Course Code: SEC-410(I)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
SEC- 410 (I).1
3

3

2

2

1
SEC- 410 (I).2
3

2

3

1

2
SEC- 410 (I).3
3

3

2

1

3
SEC- 410 (I).4
3

2

2

2

3
Average
3

2.5

2.25

1.5

2.25


	UNIT – I
Basic Accounting: Nature, scope and objectives of accounting, Users of accounting information, Accounting equation: Accounting concepts and conventions, Capital and revenue expenditure.



	UNIT – II
Journal and Ledger: Double Entry System, Journal and recording of entries in journal and subsidiary books with narration, Ledger – Posting from Journal and subsidiary books to respective ledger accounts.


	UNIT – III
Trial Balance: Need and objectives, Preparation of Trial Balance, Different types of errors, Rectification of errors before preparation of trial balance and after preparation of trial balance.

Depreciation provisions and reserves: concept and classification, Methods of depreciation accounting.


	UNIT – IV
Final Accounts: Concept of adjustment; Preparation of Trading Account and Profit and Loss Account. Preparation of Balance Sheet. Preparation of Financial Statements at the end of financial year and their analysis.

An introduction to accounting software- Tally Version.


	Text Books:
1. Anil Chowdhry, Fundamentals of Accounting & Financial Analysis, Pearson Education.

2. Jain and Narang : Financial Accounting.

3. Rajesh Agarwal & R Srinivasan, Accounting Made Easy, Tata McGraw –Hill.


	Reference Books:
1. S.N. Maheshwari : An Introduction to Accountancy. 
2. Amrish Gupta, Financial Accounting For Management, Pearson Education.

3. S. N. Maheshwari, Financial Accounting For Management, Vikas Publishing House.



	SEC-410 (II): IT ACT & CYBER LAWS


	Type: Skill Enhancement Courses (SEC)
Course Credits: 02

Contact Hours: 02 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 40

External Pass Marks: 16 (i.e. 40%)

Internal Maximum Marks: 10
Total Max. Marks: 50
Total Pass Marks: 20 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the curse is to make student aware with cyber laws and cyber crimes. Student will learn the law of digital contracts and get aware with Information technology act.


	Course Outcomes: At the end of this course, the student will be able to:

BCA- 205.1. learn the idea of cyber crime and Jurisprudence of Indian Cyber Law.
BCA- 205.2. understand how cyber crime occurs.
BCA- 205.3. get familiar with law of digital contracts.
BCA- 205.4. learn Information Technology Act and copyright.


	CO-PO Mapping Matrix for Course Code: SEC-410 (II)
COs#


PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
SEC- 410 (II).1
3

3

2

3

3

2

2

3

2

3

2
SEC- 410 (II).2
3

2

3

3

3

3

2

2

2

2

2
SEC- 410 (II).3
3

3

2

3

2

2

2

2

1

1

2
SEC- 410 (II).4
3

2

2

2

3

3

2

3

3

2

2

Average
3

2.5

2.25

2.75

2.75

2.5

2

2.5

2

2

2


	CO-PSO Mapping Matrix for Course Code: SEC-410 (II)
COs#


PSO1

PSO2

PSO3

PSO4

PSO5
SEC-410 (II).1
2

3

2

3

2
SEC-410 (II).2
3

2

3

3

3
SEC-410 (II).3
2

3

3

2

2
SEC-410 (II).4
3

2

2

2

3
Average
2.5

2.5

2.5

2.5

2.5


	UNIT-I
Basic Concepts: Definition of Cyber Law, Cyber-Crimes, Intellectual Property, Data Protection and Privacy, Scope and Needs of Cyber Laws, Reasons for Cyber Crimes and Cyber Criminals, Cyber Crime against Individual, Institution and State, The Jurisdiction of Indian Cyber Law.


	UNIT-II
Evolution of Cyber-Crime, Cyber Fraud and Cyber Cheating, Virus on the Internet, Email Spoofing, Email Bombing, Cyber Stalking, Denial of Service Attack, Cyber Terrorism, Salami Attack, Online Gambling, Sale of Illegal Articles, Internet Time Theft, Web Jacking, Data Diddling, Intellectual Property Crimes, Web Defamation, Cyber Pornography.


	UNIT-III
Law of Digital Contracts: Essence of Digital Contracts, System of Digital Signatures, Digital Signature Certificates, Certifying Authorities and Liabilities, Role and function of Certifying Authority. Legal Recognition of Digital Signature, Use of Electronic Records and Digital Signatures.

	Unit – IV
Information Technology Act: Object and Scope of the IT Act, Major Issues Address by the IT Act, Jurisdiction of IT Act, Applicability of IT Act, and Relevant Authorities in India. Copyright: Meaning, Ownership and Assignment, License of Copyright, Copyright Protection of Content on the Internet.


	Text Books:
1. Vivek Sood: Cyber Law Simplified, Tata McGraw Hill.

2. Vakul Sharma: Information Technology Law and Practice, Universal Law Publishing Co. Pvt. Ltd


	Reference Books: 
1. Farooq Ahmad: Cyber Law in India- (Pioneer Books), New Era Law Publications.

2. Suresh.T.Vishwanathan: The Indian Cyber Law, Bharat Law house New Delhi.
3. The Information Technology Act– Bare Act –Professional Book Publishers – New Delhi.



	BCA- 501(I): ARTIFICIAL INTELLIGENCE


	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of this course is to help students to understand the concept of Artificial Intelligence, Knowledge Representation, Logic, NLP and Learning.


	Course Outcomes: At the end of this course, the student will be able to:

BCA- 501(I).1 learn the basic concept of Artificial Intelligence (AI) and its application areas. 
BCA- 501(I).2.acquire the knowledge of heuristic search and approaches for knowledge representations.
BCA- 501(I).3.understand the idea of natural language processing and predicate logic. 
BCA- 501(I).4.gain the knowledge of learning technologies & build expert systems. 



	CO-PO Mapping Matrix for Course Code: BCA- 501(I)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 501(I).1

3

3

2

2

3

2

2

2

3

3

2
BCA- 501(I).2

3

2

3

2

3

2

2

2

3

2

2
BCA- 501(I).3

3

3

3

2

2

2

2

2

3

1

1
BCA- 501(I).4

3

2

2

3

3

3

3

3

2

2

2

Average

3

2.5

2.5

2.25

2.75

2.25

2.25

2.25

2.75

2

1.75


	CO-PSO Mapping Matrix for Course Code: BCA- 501(I)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 501(I).1

3

3

2

3

3
BCA- 501(I).2

3

2

3

3

3
BCA- 501(I).3

2

3

3

3

2
BCA- 501(I).4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT-I
Introduction to Artificial Intelligence (AI), Importance of AI, AI and its Related Field, AI Techniques, Criteria for success. Problem Space and Search: Problem as a State Space Search, Production System and its Characteristics, Issues in the Design of the Search Problem.


	UNIT-II
Heuristic search techniques: Generate and test, hill climbing, best first search technique, problem reduction, constraint satisfaction. Knowledge Representation: Definition and Importance of Knowledge, Knowledge Representation, Various Approaches Used in Knowledge Representation, Issues in Knowledge Representation.

	UNIT-III
Using Predicate Logic: Representing Simple Facts in Logic, Representing Instances and is-a Relationship, Computable Function and Predicate, Natural Language Processing: Introduction, Syntactic Processing, Semantic Processing, Discourse and Pragmatic Processing.


	Unit – IV
Learning: Introduction to Learning, Rote Learning, Learning by Taking Advice, Learning in Problem Solving, Learning from Example-Induction, Explanation Based Learning. Expert System: Introduction, Representing Using Domain Specific Knowledge, Expert System Shells.  


	Text Books:
1. E. Rich and K. Knight, Artificial Intelligence, TMH.


	Reference Books:
1. D.W. Patterson, Introduction to AI and Expert Systems, PHI.

2. Nils J Nilsson, Artificial Intelligence -A new Synthesis, Harcourt Asia Ltd.



	BCA- 501(II): COMPUTER ORIENTED NUMERICAL AND STATISTICAL METHODS


	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to have a proper understanding of statistical and graphical techniques in statistical applications. This course will make students knowing about the concept of fundamentals of sampling.


	Course Outcomes: At the end of this course, the student will be able to:

BCA- 501(II).1 learn the concepts of algebraic methods and find solutions of polynomial equation.
BCA- 501(II).2 apply numerical methods to obtain approximate solutions to mathematical problems.
BCA- 501(II).3 fit curves and find correlations.
BCA- 501(II).4 solve statistical problems using probability distributions.


	CO-PO Mapping Matrix for Course Code: BCA- 501(II)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 501(II).1
3

2

2

3

2

3

2

3

2

-

1
BCA- 501(II).2
3

2

2

3

2

3

2

3

2

-

1
BCA- 501(II).3
3

1

2

3

2

1

2

2

2

-

1
BCA- 501(II).4
3

3

2

1

2

2

2

3

2

-

1
Average
3

2

2

2.5

2

2.25

2

2.75

2

-

1


	CO-PSO Mapping Matrix for Course Code: BCA- 501(II)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 501(I).1

3
2

2
3

3
BCA- 501(I).2

3
2

3
3

3
BCA- 501(I).3

2
2

2
3

2
BCA- 501(I).4

3
2

1
2

3

Average

2.75
2

2
2.75

2.75


	UNIT – I
Algebraic and Transcendental Equation: Bisection Method, Iteration method, Method of false position, Newton-Raphson method, Methods of finding complex roots, Rate of convergence of Iterative methods, Finding solution for Polynomial Equations, Developing algorithms for these methods.


	     UNIT – II 
Numerical Integration: Introduction, Trapezoidal rule, Simpson’s 1/3 and 3/8 rule; Interpolation: Lagrange’s method, Newton’s method; Developing algorithms for these methods.

Differential Equations: Picard’s Method, Euler’s Method, Taylor’s Method, Runge- Kutta Methods, Predictor Corrector Methods, Automatic Error Monitoring and Stability of solution, Developing algorithms for these methods.

	UNIT – III
Curve Fitting: Straight line fit, Quadratic fit, Exponential fit, Correlation: Range Correlation, Karl Pearson correlation; Regression; Developing algorithms for these methods.



	UNIT – IV 
Mean, Median, Mode, Variance, Standard Deviation, kurtosis, moments, skewness; Probability distribution: Binomial, Poission, Normal distribution; Developing algorithms for these methods.


	Text Books:
1. Rajaraman V, Computer Oriented Numerical Methods, Pearson Education.

2. S C Gupta and V K Kapoor, Fundamentals of Mathematical statistics, Khanna publications.


	Reference Books:
1. Goon, A.M., Gupta Fundamental of Statistics. Vol. 1. 2002, world M.K., Dasgupta, B. Press. Calcutta.

2. Ronald E. Walpole, Raymond H. Myers, Sharon L. Myers, Keying Ye, Probability & Statistics for Engineers & Scientists, Pearson Publishers.



	BCA- 502 (I): PROGRAMMING IN JAVA



	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to provide knowledge of JAVA as a High level language as one of the programming tool and generating logical development using programming. Making student to learn about OOPS and linking JAVA as a powerful OOPs language. Also making student aware of property of JAVA as Platform independent.


	Course Outcomes: At the end of this course, the student will be able to:

BCA- 502 (I).1 demonstrate the basic programming constructs of Java and OOPs to develop Java programs.
BCA- 502 (I).2  learn and develop various controls and branching of logics under various cases using language control   structures.
BCA- 502 (I).3 exemplify the usage to implement polymorphism and Inheritance in java programs.
BCA- 502 (I).4 acquire knowledge of Packages, Interfaces, Exceptions and Multithreading in building efficient applications.



	CO-PO Mapping Matrix for Course Code: BCA- 502 (I)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 502(I).1
3

2

3

1

3

2

2

3

2

1

2
BCA- 502(I).2
3

2

3

1

2

3

2

3

2

1

3
BCA- 502(I).3
3

2

3

1

2

2

2

3

2

--

2
BCA- 502(I).4
3

2

3

1

3

3

2

3

3

1

3
Average
3

2

3

1

2.5

2.5

2

3

2.25

0.75

2.5


	CO-PSO Mapping Matrix for Course Code: BCA- 502 (I)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 501(I).1

3
1

2

3
3
BCA- 501(I).2

3
1

3

3
3
BCA- 501(I).3

2
1

2

3
2
BCA- 501(I).4

3
1

3

3
3

Average

2.75
1

2.5

3
2.75


	UNIT – I
Key Attributes of Object-Oriented Programming, Introduction to Java, History and Features of Java, Java Virtual Machine (JVM), JDK, Java Runtime Environment; Basic Elements: Lexical Tokens, Identifiers, Keywords, Literals, Comments, Primitive Data types, Operators, Assignments; Input/output in Java: Basics, I/O Classes, Reading Console Input. 


	UNIT – II
Control Structures in Java: Decision and Loop Control Statements.

Class and Object in Java: Class Fundamentals, creation of Objects, Defining Methods, Argument Passing Mechanism, Constructors, Abstract Class, Static Members. Array in Java: Defining an Array, Initializing & Accessing Array, Multi –Dimensional Array.

	UNIT – III
String: String Fundamentals, Operations on Array and String, String Constructors, Creating Strings using String Class and StringBuffer Class. Polymorphism in Java: Basic Concept, Types, Overriding vs Overloading, Inheritance: Benefits of Inheritance, Types of Inheritance, Interface: Implementing Interface, extending Interface; package: creating a package. 


	UNIT –IV
Exception handling: catching multiple exception, throw/throws keyword, Finally keyword, user defined exception, Introduction to Multithreading, Thread Lifecycle. Introduction to Applet, Types of Applet, Applet Lifecycle.


	Text Books:
1. E Balaguruswamy, Programming with java, Tata McGraw-Hill.

2. Patrick Naughton and Herbert Schlitz, JAVA-2 Complete Reference, TMH.


	Reference Books:
1. Ivor Horton, Beginning JAVA 2, WROX Publications, New Delhi.
2. Paul Deital & Harvey Deital, Java: How to Program, Pearson Education.
3. Horstmann, John Wiley, Computing Concepts with Java 2 Essentials.

4. Decker & Hirshfield, Programming Java, Vikas Publication.



	BCA- 502 (II): PHP and MYSQL


	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The objective of this course is to create dynamic web sites. Students will be able to apply their skill for the creation of dynamic web applications such as content management and user registration etc. 



	Course Outcomes: At the end of this course, the student will be able to:
BCA- 502 (II).1 understand operators and control statements in PHP.
BCA- 502 (II).2 gain a detailed knowledge on arrays, functions and strings.
BCA- 502 (II).3 design forms and perform operations on files and directories.
BCA- 502 (II).4 implement his/ her learning in PHP and MysQL.



	CO-PO Mapping Matrix for Course Code: BCA- 502 (II)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 502 (II).1

3

3

2

2

2

3

2

2

3

3

2
BCA- 502 (II).2

3

2

3

2

2

3

2

2

1

2

2
BCA- 502 (II).3

3

3

3

2

2

2

2

2

3

1

1
BCA- 502 (II).4

3

2

2

3

2

3

3

3

2

2

2

Average

3

2.5

2.5

2.25

2

2.75

2.25

2.25

2.25

2

1.75


	CO-PSO Mapping Matrix for Course Code: BCA- 502 (II)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 502 (II).1

3

3

3

3

3
BCA- 502 (II).2

2

2

3

2

2
BCA- 502 (II).3

2

3

3

3

2
BCA- 502 (II).4

3

2

2

2

3

Average

2.5

2.5

2.75

2.5

2.5


	Unit- I
Introduction to PHP: Advantages of PHP, HTML relationship, variable types and their scope, Types of Data, Type conversion, Type casting.

Operators, unary operators, arithmetic operators, logical operators, conditional operators, conversion operators, Comparison operators, Ternary Operator, Scope resolution operator. 

Control statements – sequence, conditional statements, loops, jump statements.


	Unit- II
Creating an array, Multidimensional arrays, Accessing array, Element Looping with Index based array, Looping with associative array using each () and foreach(), Array Library functions. 

Functions and Strings: Function prototypes, arguments, Recursive functions, Mathematical conversion functions. 

Strings: Basic operations on strings: Reading from part of a string, Replacing parts of a string, Finding a substring within a string, Trimming whitespace, Changing string case, Comparing strings.


	Unit- III
OOPS Concept: Classes, Defining a class and Objects, Constructor & Destructor, Method Overloading, Basic inheritance, Overriding functions, Variables, 'this' variable, Access control modifiers-Public, Private, Protected, Final, Abstract, Iterating through object variables, Deleting objects, Abstract class and Interfaces. 

Forms Processing: Designing a form, GET and POST, Handling data-register, Handling form, Form Validation: Client-side validation, Server-side validation. File Uploading – File Downloading through Form. Working with directory.



	Unit- IV
PHP & MySQL: Introduction MySQL, PhpMyAdmin, PHP_MySQL-DB functions, Connecting to a MySQL database, Performing basic database operation(DML) (Insert, Delete, Update, Select), Setting query parameter, Executing query, Join (Cross joins, Inner joins, Outer Joins, Self joins.),Aggregate Functions(sum, avg, count).

Introduction to Cookies and Sessions: Using cookies, Sessions: Starting a session, ending a session, checking session data.



	Text Books:
1. Robert W.Sebesta, PHP Programming, Peason Education. 

2. Joel Murach, Ray Harris, Murach's PHP and MySQL: Training & Reference. 


	Reference Books:
1. StevenHolzner, PHP: The Complete Reference. 

2. Mario Lurig, PHP Reference: Beginner to Intermediate PHP5. 



	BCA- 504 (I): COMPUTER GRAPHICS



	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of this course is to help students gain experience in interactive computer graphics using 2D, 3D, point and line drawing algorithms.


	Course Outcomes: At the end of this course, the student will be able to:

BCA- 504 (I).1 understand the core concepts of computer graphics.
BCA- 504 (I).2 learn and implement point, line and circle drawing algorithms.
BCA- 504 (I).3 acquire knowledge two dimensional transformations and line clipping algorithms.
BCA- 504 (I).4 understand 3-D graphics concept and acquire skills for designing 3-D graphics.


	CO-PO Mapping Matrix for Course Code: BCA- 504 (I)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 504 (I).1

3

3

2

3

3

2

2

2

3

3

3
BCA- 504 (I).2

2

3

3

2

3

2

2

2

3

2

2
BCA- 504 (I).3

2

2

3

3

2

2

2

2

3

3

3
BCA- 504 (I).4

3

2

2

3

3

3

3

3

2

2

2

Average

2.5

2.5

2.5

2.75

2.75

2.25

2.25

2.25

2.75

2.5

2.5


	CO-PSO Mapping Matrix for Course Code: BCA- 504 (I)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 504 (I).1

3

3

3

3

3
BCA- 504 (I).2

3

2

3

3

1
BCA- 504 (I).3

3

2

3

2

2
BCA- 504 (I).4

3

3

2

2

3

Average

3.0

2.5

2.75

2.5

2.25


	Unit- I
Introduction: History of Computer Graphics (CG), Applications of Computer Graphics, Components of interactive graphics systems, Display devices: Refresh CRT, Color CRT, Plasma Panel displays LCD Panels, Raster-scan System, Random scan System, Graphic software, Input/output Devices, Tablets.


	Unit- II
Output Primitives: Points and Lines, Line Drawing Algorithms: DDA algorithm, Bresenhams algorithm, Circle drawing algorithms: Polynomial Method, Bresenhams algorithm. Parametric representation of Cubic Curves, Bezier Curves.


	Unit- III
2D Transformation: Use of Homogeneous Coordinates Systems, Composite Transformation: Translation, Scaling, Rotation, Mirror Reflection, Rotation about an Arbitrary Point. Clipping and Windowing, Clipping Operations. Line Clipping Algorithms: The Mid-Point subdivision method, Cohen-Sutherland Line Clipping Algorithms, Polygon Clipping, Sutherland Hodgeman Algorithms, Text Clipping,



	Unit- IV
3-D Graphics: 3-D object representations, 3-D Transformations: Translation, Rotation, Scaling, Projections, Hidden surface elimination: Back face removal, Dept Buffer algorithm, Scan-line algorithm, Dept sort algorithm, Shading.


	Text Books:
1. Hearn & P.M. Baker, Computer Graphics, Prentice Hall India.



	Reference Books:
1. T. Vaughan, Multimedia, making it working, Tata McGraw Hill.

2. J.D. Foley & A VanDam, Fundamentals of Interactive Computer Graphics, Addison Wesley.

3. S. Harringion, Computer Graphics – A programming, Tata McGraw Hill.
4.  Woo, Neider, Davis, Shreiner, OpenGL Programming Guide, Addison-Wesley Professional.



	BCA- 504 (II): MANAGEMENT INFORMATION SYSTEM



	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of this course is to help students to understand the role of information technology and decision support systems in business. Student will learn to design, implement, evaluate and maintain the system for an enterprise.


	Course Outcomes: At the end of this course, the student will be able to:
BCA- 504 (II).1 relate the basic concepts and technologies used in the field of Management Information Systems.
BCA- 504 (II).2 apply the understanding that how MIS is helpful in decision making.
BCA- 504 (II).3 learn the process of system detailed designing.
BCA- 504 (II).4 understand the processes of developing and implementing information systems.

	CO-PO Mapping Matrix for Course Code: BCA- 504 (II)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 504 (II).1

3

3

2

3

3

2

2

2

3

3

2
BCA- 504 (II).2

3

3

3

2

3

3

3

2

3

2

2
BCA- 504 (II).3

2

3

3

2

2

2

3

2

3

1

3
BCA- 504 (II).4

3

3

2

3

3

3

2

3

2

2

2

Average

2.75

3

2.5

2.5

2.75

2.5

2.5

2.25

2.75

2

2.25


	CO-PSO Mapping Matrix for Course Code: BCA- 504 (II)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 504 (II).1

3

3

2

3

3
BCA- 504 (II).2

2

3

3

2

2
BCA- 504 (II).3

2

3

3

3

2
BCA- 504 (II).4

3

2

2

2

3

Average

2.5

2.75

2.5

2.5

2.5


	Unit- I
Introduction to Management Information System (MIS): Definition, Meaning and Role of MIS, The System View of Business, MIS organization within the Company, Management Organizational Theory and the System Approach, Development of Organizational Theory, Management and Organizational Behavior, Management Information and the System approach, Types of Information System at Management levels.

	Unit- II
Information System for Decision Making:  Decision Making and MIS, MIS as a Technique for Making Programmed Decisions, MIS response, MIS Planning. Conceptual System Design: Define the problem, Set system objectives, Establish system constraints, Determining information needs and sources, Develop alternative conceptual design and select one, Document the system concept, Prepare the conceptual design report.

	Unit- III
Detail System Design: Aim of detailed design, Project Management of MIS Detail Design, Identifying the Domain and Tradeoff Criteria, Defining Subsystems, Detailed Operating Sub System and Information Flows, Determination of the Degree of Automation of Each Operation, Input/ Output and Processing, Early System Testing, Documentation of the detailed design


	Unit- IV
Implementation, Evaluation and Maintenance of the MIS: Planning and Organization for Implementation, Develop Procedure From Implementation, Operating Personal Training, Computer Related Acquisitions, Testing the system, Cutover, Documentation of the System, Evaluation of the MIS Control and the System Maintenance. Pitfalls in MIS Development: Soft Spot Planning, Design Problems and Solution strategies.


	Text Books:
1. Robert. G. Murdick, Joel E. Ross and James R. Claggett, Information Systems for Modern Management, Prentice Hall.

2. Gordan. B. Devis, Management Information System, Mcgraw-hill.


	Reference Books:
1. Jerome Kanter, Managing with Information, Prentice Hall.

2. Kenneth. C. Laudon, Management Information System, Prentice Hall.



	BCA-505 (I): VISUAL PROGRAMMING USING C#


	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to get expertise in visual programming and understand the functionalities of middleware platform.

	Course Outcomes: At the end of this course, the student will be able to:
BCA- 505 (I).1 get the knowledge of the structure and model of the programming language C #.  
BCA- 505 (I).2 develop various applications in C #  classes and objects.
BCA- 505 (I).3 understand and implement object oriented features in C # programming language to solve the given problem.
BCA- 505 (I).4 learn LINQ that binds the gap between relational and object-oriented approaches.



	CO-PO Mapping Matrix for Course Code: BCA-505 (I)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 505 (I).1

3

2

2

3

1

2

1

2

1

--

2
BCA- 505 (I).2

3

2

3

3

1

2

2

2

1

1

2
BCA- 505 (I).3

3

2

3

3

1

3

2

2

1

1

2
BCA- 505 (I).4

3

2

2

2

1

2

1

1

--

--

2

Average

3

2

2.5

2.75

1

2.25

1.5

1.75

1

1

2


	CO-PSO Mapping Matrix for Course Code: BCA-505 (I)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 505 (I).1

3

3

3

3

3
BCA- 505 (I).2

2

3

3

3

3
BCA- 505 (I).3

2

3

3

3

2
BCA- 505 (I).4

1

3

3

2

3

Average

2

3

3

2.75

2.75


	UNIT – I
Introduction to Object Technology: Introduction to C# Applications, Creating a Simple Application in Visual C# Express, Formatting Text with Console. Write and Console, WriteLine, Operators: Arithmetic, Logical, Relational, Ternary, Unary, Bitwise and Bit Shift operator; Decision Making, Array and Strings manipulations.


	UNIT – II
Introduction to Classes and Objects: Classes, Objects, Methods, Properties and Instance Variables,  Declaring Class with Method and Instantiating an Object of Class, Declaring a Method with Parameters, set and get accessors, Initializing Objects with Constructors, Floating-Point Numbers and Type decimal, Control Statements.

	UNIT – III
Constructors, Composition, Garbage Collection and Destructors, static Class Members, Data Abstraction and Encapsulation, Object Initializers, Delegates Object-Oriented Programming: Inheritance,  Polymorphism, Interfaces and Operator Overloading-Exception Handling.


	UNIT – IV
Graphical User Interfaces with Windows Forms: Introduction to Windows Forms, Control Properties and Layout: Labels, TextBoxes and Buttons, GroupBoxes and Panels, CheckBoxes and RadioButtons, Numeric UpDown Control, Event Handling, Multiple Document Interface (MDI), User-Defined Controls, Data access using LINQ to SQL.



	Text Books:
1. Paul Deitel & Harvey Deitel, C# 2010 for Programmers, Pearson Education.


	Reference Books:
1. Rob Miles, C# yellow Book, Cheese Edition 8.1.

2. RB Whitaker, The C# Player's Guide.  



	BCA- 505 (II): PROGRAMMING IN JAVASCRIPT



	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to develop the skill & knowledge of concepts commonly used in dynamic language programming. Student will also be able to learn about client side interfaces through the use of DOM.

	Course Outcomes: At the end of this course, the student will be able to:

BCA- 505 (II).1 understand concept of Scripting.
BCA- 505 (II).2 acquire knowledge about basic fundamentals of JavaScript.
BCA- 505 (II).3 understand the applicability of various objects like window, document used in programming.
BCA- 505 (II).4 acquire the skills that will enable him to design and build high level web enabled applications.



	CO-PO Mapping Matrix for Course Code: BCA- 505 (II)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 505 (II).1
3

3

2

3

1

3

2

3

2

1

2
BCA- 505 (II).2
3

3

3

3

1

3

2

2

2

1

2
BCA- 505 (II).3
3

3

3

3

2

3

2

2

2

1

2
BCA- 505 (II).4
3

3

3

3

2

3

2

3

2

2

3
Average
3

3

2.75

3

1.5

3

2

2.5

2

1.25

2.25


	CO-PSO Mapping Matrix for Course Code: BCA- 505 (II)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 505 (II).1

3

3

2

3

3
BCA- 505 (II).2

3

2

3

3

3
BCA- 505 (II).3

2

3

3

3

2
BCA- 505 (II).4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT – I 
The Nature of JavaScript: Evolution of Scripting Languages, JavaScript -Definition, Programming for Non-Programmers, Introduction to Client–Side Programming, Comparison between Java, JavaScript & VB Script. Enhancing HTML Documents with JavaScript. Static and Dynamic web pages.

	UNIT – II 
Introduction to JavaScript: Document Object Model (DOM), obtaining user inputs, memory concepts, Character set, case sensitivity, comments, Literals, Expression & Operators, Control Structures, looping constructs, break, continue statements, variables, Data types, Keywords.


	UNIT – III
JavaScript types, merge multiple JavaScript into one, Running Scripts, Methods, and Events, Introduction to Objects: String, Date, Boolean, Window, document and various Object interaction.


	UNIT – IV 
Array declaration and allocation, passing arrays to function, Scoping rules, Recursion and iteration, cookies, Form Validation. Introduction to XML.


	Text Books:
1. David Flanagan, JavaScript: The Definitive Guide: The Definitive Guide. 

2. Chris Bates, Web Programming, Building Internet Applications, WILEY.


	Reference Books:
1. Kogent Learning, Web Technologies: HTML, JavaScript, PHP, Java, JSP, XML, AJAX – Black Book, Wiley India Pvt. Ltd.



	BCA- 507 (I): DATA WAREHOUSING AND MINING



	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to understand the classical models in data warehouses and data mining.

	Course Outcomes: At the end of this course, the student will be able to:
BCA- 507 (I).1 understand the concept of OLTP system.
BCA- 507 (I).2 acquire the knowledge of various tools and methodology of data warehouse.

BCA- 507 (I).3 learn the basic fundamentals of data mining.
BCA- 507 (I).4 learn preprocesses the data for mining applications.



	CO-PO Mapping Matrix for Course Code: BCA- 507 (I)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 507 (I).1
3

2

3

2

2

1

1

2

1

1

2
BCA- 507 (I).2

3

2

3

2

3

3

2

2

2

1

3
BCA- 507 (I).3
3

2

3

2

2

2

2

2

2

1

2
BCA- 507 (I).4
3

3

3

2

3

3

2

2

2

1

3
Average
3

2.25

3

2

2.5

2.25

1.75

2

1.75

1

2.5


	CO-PSO Mapping Matrix for Course Code: BCA- 507 (I)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 507 (I).1

3

3

2

3

3
BCA- 507 (I).2

3

2

3

2

3
BCA- 507 (I).3

2

3

3

3

2
BCA- 507 (I).4

3

2

2

2

2

Average

2.75

2.5

2.5

2.5

2.5


	UNIT – I 
Introduction to Data Warehouse: OLTP Systems, Differences between OLTP Systems and Data Warehouse, Characteristics of Data Warehouse, Functionality of Data Warehouse, Advantages and Applications of Data Warehouse.


	UNIT – II 
Top- Down   and Bottom-Up Development Methodology, Tools for Data warehouse development, Data Warehouse Types, Data Warehouse Architecture, and Components of Data warehouse Architecture, Introduction to Federated Data Warehouse Architecture.



	UNIT – III
Introduction: Fundamentals of data mining, Data Mining Functionalities, Classification of Data Mining systems, Data Mining Task Primitives, Integration of a Data Mining System with a Database or a Data Warehouse System, Major issues in Data Mining.


	UNIT – IV 
Data Preprocessing: Introduction to Data Preprocessing, Data Cleaning, Data Integration and Transformation, Data Reduction, Discretization and Concept Hierarchy Generation.


	Text Books:
1. Jiawei Han & Micheline Kamber, Data Mining – Concepts and Techniques, Morgan Kaufmann Publishers.


	Reference Books:
1. Sam Aanhory & Dennis Murray, Data Warehousing in the Real World, Pearson Education.
2. Pang-Ning Tan, Michael Steinbach and Vipin Kumar, Introduction to Data Mining, Pearson Education.

3. Paulraj Ponnaiah, Data Warehousing Fundamentals, Wiley Student Edition.



	BCA- 507 (II): SOFTWARE PROJECT MANAGEMENT



	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of this course is to help students to understand the need for Software Project Management and to highlight different techniques for software cost estimation, activity planning, CASE tools and designing project closure report.

	Course Outcomes: At the end of this course, the student will be able to:
BCA- 507 (II).1 learn about activities methodologies and stepwise approach for software project planning.
BCA- 507 (II).2 acquire knowledge of cost estimation for a software project.
BCA- 507 (II).3 understand risk assessment and critical path analysis.
BCA- 507 (II).4 practice project management principles while developing software.



	CO-PO Mapping Matrix for Course Code: BCA- 507 (II)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 507 (II).1

3

3

2

2

3

2

2

2

2

3

2
BCA- 507 (II).2

3

3

3

3

2

2

2

3

3

2

2
BCA- 507 (II).3

3

3

2

2

2

2

2

2

3

1

1
BCA- 507 (II).4

3

2

2

3

3

3

3

3

2

2

2

Average

3

2.75

2.25

2.5

2.5

2.25

2.25

2.5

2.5

2

1.75


	CO-PSO Mapping Matrix for Course Code: BCA- 507 (II)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 507 (II).1

3

3

2

3

3
BCA- 507 (II).2

3

2

3

2

3
BCA- 507 (II).3

2

3

3

3

2
BCA- 507 (II).4

3

2

2

2

3

Average

2.75

2.5

2.5

2.5

2.75


	Unit- I
Project Evaluation and Project Planning: Importance of Software Project Management, Activities Methodologies, Categorization of Software Projects, Setting objectives, Management Principles, Management Control, Project portfolio Management, Cost-benefit Evaluation Technology, Risk evaluation, Strategic Program Management, Stepwise Project Planning.

	Unit- II
Project Life Cycle and Effort Estimation: Software Process and Process Models, Choice of Process Models, Mental Delivery, Rapid Application Development, Agile Methods, Extreme Programming, Managing Interactive Processes, Basics of Software Estimation, Effort and Cost estimation techniques, COCOMO II.  

	Unit- III
Project Planning: Objectives of Project Planning, Project Schedules, Activities, Sequencing and Scheduling, Network Planning Models, Forward Pass & Backward Pass Techniques, Critical Path Method, Risk Identification, Assessment, Monitoring, PERT Technique, Monte Carlo Simulation, Resource Allocation, Creation of Critical Patterns, Cost schedules.


	Unit- IV
Computer Aided Software Engineering (CASE) Tools: CASE Concepts, Classification of CASE Tools, Steps for CASE Tool Implementation, Integrated CASE Environments, Architecture of CASE Environment. Project Closure: Project Closure Analysis; Case Study 1: Infosys Project Closure Analysis Report; Case Study 2: ACIC Project Closure Analysis Report.


	Text Books:
1. Bob Hughes, Mike Cotterell and Rajib Mall, Software Project Management, Tata McGraw Hill. 



	Reference Books:
1. Robert K. Wysocki, Effective Software Project Management, Wiley Publication.

2. Walker Royce, Software Project Management, Addison-Wesley.

3. Gopalaswamy Ramesh, Managing Global Software Projects, McGraw Hill Education.



	BCA-508 (I): PROGRAMMING IN PYTHON


	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to understand the core principles of the Python Language. This course will make student to design effective GUI applications.

	Course Outcomes: At the end of this course, the student will be able to:
BCA-508 (I).1 understand the basic concepts of python programming.
BCA-508 (I).2 learn various data structure used in python programming.
BCA-508 (I).3 develop the simple programs of python using arrays and functions.
BCA-508 (I).4 illustrate the process of data file manipulations using python.



	CO-PO Mapping Matrix for Course Code: BCA-508 (I)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-508 (I).1

3

3

2

3

1

3

2

3

3

1

3
BCA-508 (I).2

3

3

2

3

1

3

2

3

2

1

2
BCA-508 (I).3

3

2

3

3

2

3

2

3

2

1

3
BCA-508 (I).4

3

3

3

3

2

3

2

3

2

1

3

Average

3

2.75
2.5

3

1.5

3

2

3

2.25

1

2.75


	CO-PSO Mapping Matrix for Course Code: BCA-508 (I)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA-508 (I).1

3

3

2

3

3
BCA-508 (I).2

3

2

3

3

3
BCA-508 (I).3

2

3

3

3

2
BCA-508 (I).4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	Unit- I
Introduction to Python: Python Interpreter, Python as calculator, Python shell, Indentation, identifier and keywords, literals, strings, Operators: Arithmetic, Relational, Logical, comparison, Bitwise, Assignment, Identity operator and Membership operator; Input & output statements; Control statements: Branching, looping, Conditional statement, Exit function.

	Unit- II
String Manipulations: Subscript operator, indexing, slicing a string, other functions on strings, string module. Strings and number system: Format functions, converting strings to numbers & Vice Versa. List, Tuples, Sets, Dictionaries: Basic list operators, replacing, inserting, removing an element, searching, Sorting lists, dictionary literals, adding & removing keys, accessing & replacing values, traversing dictionaries.

	Unit- III
Array in Python, Design with Functions: hiding redundancy, complexity, arguments & return values; Formal/Actual arguments, named arguments, program structure and design, Recursive functions, scope & Global statements, Importing modules, Math modules & Random modules.



	Unit- IV
Exception Handling: Exceptions, except clause, try and finally clause, user defined exceptions.

File Handling: Manipulating files & directories, OS & SYS modules, Reading, Writing text & numbers from/to file.

Graphics: “Turtle” module, drawing colors, shapes, digital images, image file formats.


	Text Books:
1. Sheetal Taneja, Naveen Kumar, Python Programming: A Modular approach, 5th Impression, Pearson.

2. Reema Thareja, Python Programming Using Problem Solving Approach, Oxford University Press.

3. Mark Lutz, Learning Python (available online at pdf derive).


	Reference Books:
1. Guttag John V, Introduction to Computation and Programming Using Python with Application to Understanding Data, PHI.

2. Charles Diorbach, Introduction to Computer Science using Python, Wiley.



	BCA- 508 (II): LINUX AND SHELL PROGRAMMING



	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to enable students to identify and use Linux commands and utilities to create and manage file processing operations, organize directory structures with appropriate security, and develop shell scripts to perform more complex tasks.

	Course Outcomes: At the end of this course, the student will be able to:
BCA- 508 (II).1 understand Linux architecture.
BCA- 508 (II).2 ability to use various Linux commands that are used to manipulate system operations.
BCA- 508 (II).3 acquire knowledge of Linux File System.
BCA- 508 (II).4 understand and make effective use of I/O and shell scripting language to solve problems.


	CO-PO Mapping Matrix for Course Code: BCA- 508 (II)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 508 (II).1

3

3

2

2

3

2

2

2

3

-

2
BCA- 508 (II).2

3

2

3

2

3

2

2

2

3

-

2
BCA- 508 (II).3

3

3

3

2

2

2

2

2

3

-

1
BCA- 508 (II).4

3

2

2

3

3

3

3

3

2

-

2

Average

3

2.5

2.5

2.25

2.75

2.25

2.25

2.25

2.75

-

1.75


	CO-PSO Mapping Matrix for Course Code: BCA- 508 (II)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 508 (II).1

3

1

2

1

3
BCA- 508 (II).2

2

2

3

1

2
BCA- 508 (II).3

2

3

3

1

2
BCA- 508 (II).4

3

2

2

1

3

Average

2.5

2

2.5

1

2.5


	UNIT – I
Introduction to Linux: Linux distributions, Overview of Linux operating system, Linux architecture, Features of Linux, Accessing Linux system, Starting and shutting down system, Logging in and Logging out, Comparison of Linux with other operating systems.



	UNIT – II
Commands in Linux: General-Purpose commands, File oriented commands, directory oriented commands, Communication-oriented commands, process oriented commands, etc. Regular expressions & Filters in Linux: Simple filters viz. more, wc, diff, sort, uniq, grep; Introducing regular expressions.

	UNIT – III
Linux file system: Linux files, inodes and structure and file system, file system components, standard file system, file system types. Processes in Linux: Starting and Stopping Processes, Initialization Processes, Mechanism of process creation, Job control in linux using at, batch, cron & time. 



	UNIT – IV
Shell Programming: vi editor, shell variables, I/O in shell, control structures, loops, subprograms, creating & executing shell scripts in linux. 



	Text Books:
1. Yashwant Kanetkar, Unix & Shell programming – BPB Publications. 

2. Richard Petersen, The Complete Reference – Linux, McGraw-Hill. 

3. M.G.Venkateshmurthy, Introduction to Unix & Shell Programming, Pearson Education. 



	Reference Books:
1. Stephen Prata, Advanced UNIX-A programmer’s Guide, SAMS Publication. 

2. Sumitabha Das, Your Unix - The Ultimate Guide, Tata McGraw-Hill. 




	SEC- 510 (I): TIME MANAGEMENT



	Type: Skill Enhancement Course (SEC)

Course Credits: 02

Contact Hours: 02 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 40

External Pass Marks: 16 (i.e. 40%) 

Internal Maximum Marks: 10
Total Max. Marks: 50
Total Pass Marks: 20 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of this course is to identify time wasters and adopt strategies for reducing them. Students should recognize the variety of causes of procrastination and apply relevant techniques to overcome these.

	Course Outcomes: At the end of this course, the student will be able to:

SEC- 510 (I).1 manage their time effectively and think about their vision & mission. 
SEC- 510 (I).2 plan their time effectively.
SEC- 510 (I).3 learn to set clear priorities and how to delegate.
SEC- 510 (I).4 overcome procrastination and understands how to plug time leakage.



	CO-PO Mapping Matrix for Course Code: SEC- 510 (I)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
SEC- 510 (I).1

3

3

2

2

3

2

2

2

3

3

2
SEC- 510 (I).2

3

2

3

2

3

2

2

2

3

2

2
SEC- 510 (I).3

3

3

3

2

2

2

2

2

3

1

1
SEC- 510 (I).4

3

2

2

3

3

3

3

3

2

2

2

Average

3

2.5

2.5

2.25

2.75

2.25

2.25

2.25

2.75

2

1.75


	CO-PSO Mapping Matrix for Course Code: SEC- 510 (I)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
SEC- 510 (I).1

3

3

2

3

3
SEC- 510 (I).2

3

2

3

3

3
SEC- 510 (I).3

2

3

3

3

2
SEC- 510 (I).4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	Unit- I
The Psychology of Time Management: The Four D’s of Effectiveness, A Few Myths About Managing Your Time, The Law of Control, Visualize Yourself as You Want to Be, Determine Your Values: Meaning and Purpose, Analyze Yourself, Your Vision and Mission: Think Before Acting, Keep the End in Mind, Examine Your Methodology.


	Unit- II
Project Forward Look Backward: Long Time Perspective, Make Better Decisions in the Present, Time Management Techniques, Planning for Goal Achievement, Create a PERT Chart, Set Clear Goals for Everyone, Create Your Daily
“To-Do” List: The ABCDE Method, The Pareto Principle, Plan Your Work and Work Your Plan, The Not-To-Do List.


	Unit- III
Set Clear Priorities: The Pareto Principle, The Law of Three, Stay on Track: Lifestyle Principle, The Important vs. the Urgent, Develop Good Work Habits, Define Your Key Result Areas, Clarity Is Essential, Multiply Your Value, Delegation: Delegation Is Learnable, To Whom, What, Why to delegate, Key Steps of Delegation.  Practice Single-Handling, Avoid Multitasking, Dumb and Dumber.


	Unit- IV
Overcome Procrastination: Causes, The Eight Factor, Mental Programming, The Salami Slice Method, Develop a Sense of Urgency, Art of Anticipating: Parking Meter Syndrome, False Deadline Strategy, The Pack-Rat Approach, Plugging Time Leaks, Power tools for Time Management. 


	Text Books:
1. Brain Tracy, Time Management, American Management Association.



	Reference Books:
1. Marc Mancini, Time Management, McGraw Hill.




	SEC- 510 (II): INFORMATION SECURITY

	Type: Skill Enhancement Course (SEC)

Course Credits: 02

Contact Hours: 02 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 40

External Pass Marks: 16 (i.e. 40%)

Internal Maximum Marks: 10
Total Max. Marks: 50
Total Pass Marks: 20 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to provide an understanding of principal concepts, basic approaches of information security.

	Course Outcomes: At the end of this course, the student will be able to:
SEC- 510 (II).1 get the knowledge of the components of information security and security model.
SEC- 510 (II).2 develop an understanding of various Laws in Information security.
SEC- 510 (II).3 gain familiarity with risk identifications and their control strategy.
SEC- 510 (II).4 get the knowledge of information security policy.


	CO-PO Mapping Matrix for Course Code: SEC- 510 (II)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
SEC- 510 (II).1

3

2

2

2

3

2

1

2

2

1

2
SEC- 510 (II).2

3

2

3

2

2

2

2

2

3

3

2
SEC- 510 (II).3

3

3

3

2

2

2

2

2

2

2

1
SEC- 510 (II).4

3

2

3

3

3

3

2

3

3

2

2

Average

3

2.25

2.75

2.25

2.5

2.25

1.75

2.25

2.5

2

1.75


	CO-PSO Mapping Matrix for Course Code: SEC- 510 (II)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
SEC- 510 (II).1

3

3

2

3

3
SEC- 510 (II).2

3

2

3

3

3
SEC- 510 (II).3

2

3

3

3

2
SEC- 510 (II).4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	UNIT – I
Introduction: History of Information Security, CNSS Security Model, Components of Information Security, Approaches to Information Security and Implementation, Security Systems Development Life Cycle, Security Professionals and the Organization.



	UNIT – II
The Need for Security: Introduction, Business Needs First: Threats and Attacks, Legal, Ethical, and Professional Issues in Information Security, Law and Ethics in Information Security: Relevant Laws, International Laws and Legal Bodies.



	UNIT – III
Risk Management: An Overview of Risk Management, Risk Identification, Risk Assessment, Risk Control Strategies: Selecting a Risk Control Strategy, Quantitative versus Qualitative Risk Control Practices.



	UNIT – IV
Planning for Security – Introduction to Information Security Planning and Governance, Information Security Policy, Standards, and Practices, Security Education, Training, and Awareness Program.


	Text Books:
1. Michael E. Whitman & Herbert J. Mattord, Principles of Information Security, Course Technology, Cengage Learning.


	Reference Books:
1. Steve G Watkins, An Introduction to Information Security and ISO 27001:2013 – A Pocket Guide.



	BCA- 601 (I): INFORMATION RETRIEVAL SYSTEMS


	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The objective of this paper is to elaborate the idea of Information Retrieval (IR) System. This course will enhance the knowledge of students by study of indexing & linking, searching methods, evaluation on IR, browsing and visualization etc.

	Course Outcomes: At the end of this course, the student will be able to:
BCA- 601 (I).1 understand the idea of Information Retrieval Systems (IRS).
BCA- 601 (I).2 acquire knowledge of indexing and natural language.
BCA- 601 (I).3 learn Dissemination of Information Search and component of IRS.
BCA- 601 (I).4 evaluate IRS and various visualization aspects.



	CO-PO Mapping Matrix for Course Code: BCA- 601 (I)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 601 (I).1

3

3

2

2

3

2

2

2

3

3

2
BCA- 601 (I).2

3

2

3

2

3

2

2

2

3

2

2
BCA- 601 (I).3

3

3

3

2

2

2

2

2

3

1

1
BCA- 601 (I).4

3

2

2

3

3

3

3

3

2

2

2

Average

3

2.5

2.5

2.25

2.75

2.25

2.25

2.25

2.75

2

1.75


	CO-PSO Mapping Matrix for Course Code: BCA- 601 (I)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 601 (I).1

3

3

2

3

3
BCA- 601 (I).2

3

2

3

3

3
BCA- 601 (I).3

2

3

3

3

2
BCA- 601 (I).4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	Unit- I
Introduction to Information Retrieval Systems: Definition of Information Retrieval System, Objectives of Information Retrieval Systems.

Functional Overview: Item Normalization, Selective Dissemination of Information, Document, Index and Multimedia Database Search.

Information Retrieval System Capabilities: Search Capabilities, Browse Capabilities, Miscellaneous Capabilities, Z39.50 and WAIS Standards.


	Unit- II
Cataloging and Indexing: History and Objectives of Indexing, Indexing Process, Scope of Indexing, Precoordination and Linkages, Automatic Indexing: Classes of Automatic Indexing, Statistical Indexing

Natural Language, Concept Indexing, Hypertext Linkages, Information Extraction, Index Compression: Dictionary Compression, Posting File Compression.


	Unit- III
User Search Technique: Search Statements and Binding, Similarity Measures and Ranking, Relevance Feedback, Selective Dissemination of Information Search, Weighted Searches of Boolean Systems, Searching the INTERNET and Hypertext. 

Computing Scores in a Complete Search System: Efficient Scoring and Ranking, Components of an Information Retrieval System.


	Unit- IV
Evaluation in Information Retrieval, Standard Test Collections, Evaluation of Unranked Retrieval Sets, Evaluation of Ranked Retrieval Results, Assessing Relevance, System Quality and User Utility. 

Information Visualization: Cognition and Perception, Aspects of Visualization Process, Information Visualization Technologies. 


	Text Books:
1. Christopher D. Manning, Prabhakar Raghavan, Hinrich Schutze, Introduction to Information Retrieval, Cambridge University Press.


	Reference Books:
1. Gerald J. Kowalski, Mark T. Maybury, Information Storage and Retrieval Systems Theory and Implementation, Kluwer Academic Publishers.



	BCA- 601 (II): SIMULATION AND MODELLING


	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of this course is to predict the performance of an existing or planned system and to compare alternative solutions for a particular design problem.

	Course Outcomes: At the end of this course, the student will be able to:
BCA- 601 (II).1 learn the different components and types of system.
BCA- 601 (II).2 learn various techniques and models of simulation for problem solving.
BCA- 601 (II).3 understand various operation for random number generations.
BCA- 601 (II).4 acquire knowledge of various simulation tools and languages.



	CO-PO Mapping Matrix for Course Code: BCA- 601 (II)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 601 (II).1

3

3

2

2

3

2

2

1

3

1

2
BCA- 601 (II).2

3

3

3

2

2

1

3

2

3

2

2
BCA- 601 (II).3

3

3

3

3

2

2

2

2

3

1

1
BCA- 601 (II).4

3

2

3

3

3

3

3

3

2

2

2

Average

3

2.75

2.75

2.25

2.5

2

2.5

2

2.75

1.5

1.75


	CO-PSO Mapping Matrix for Course Code: BCA- 601 (II)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 601 (II).1

3

3

3

3

3
BCA- 601 (II).2

3

2

3

2

2
BCA- 601 (II).3

3

3

3

3

2
BCA- 601 (II).4

3

2

2

2

3

Average

3

2.5

2.75

2.5

2.5


	UNIT-I
System Definition and Components, Stochastic Activities, Continuous and Discrete Systems, System Modeling, Types of Models, Static and Dynamic Physical Models, Static and Dynamic Mathematical Models, Full Corporate Model, Types of System Study.


	UNIT-II
System Simulation, Why to Simulate and When to Simulate, Basic Nature of Simulation, Techniques of Simulation, Comparison of Simulation and Analytical Methods, Types of System Simulation, Real Time simulation, Hybrid Simulation, Simulation of Pure-Pursuit Problem, Single-Server Queuing System, An Inventory Problem, Monte Carlo Simulation, Distributed Lag Models, Cobweb Model.


	UNIT-III
Simulation of Continuous Systems, Analog vs, Digital Simulation, Simulation of Water Reservoir System, Simulation of A Servo System, Simulation of An Autopilot, Discrete System Simulation, Fixed Time-Step vs, Event-To-Event Model, Generation of Random Numbers, Test for Randomness, Generalization of Non-Uniformly Distributed Random Numbers, Monte-Carlo Computation vs. Stochastic Simulation.


	UNIT-IV
System Dynamics, Exponential growth models, Exponential decay models, Modified exponential growth models, Logistic curves and generalization of growth models, System dynamics diagrams and feedback in socio-economic systems. World model: critical path computation, Uncertainties in activity duration, Resource allocation simulation software, General purpose Vs Application-oriented simulation packages.


	Text Books:
1. Geoftrey Gordon, System Simulation, PHI.

2. Narsingh Deo, System Simulation with Digital Computer, PHI.


	Reference Books:
1. Averill M. Law, W. David Kelton, Simulation Modeling and Analysis, TMH


	BCA-602 (I): SPSS



	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: SPSS (Statistical Package for Social Science) is a tool for the statistical analysis of data. It allows to perform a wide variety of statistical procedures.

	Course Outcomes: At the end of this course, the student will be able to:

BCA- 602 (I).1 understand the features and learn the menu of SPSS.
BCA- 602 (I).2 acquire knowledge of data manipulation and transformation.
BCA- 602 (I).3 perform descriptive analysis and statistical test.
BCA- 602 (I).4 perform simple regressions and multivariate analyses (factor and cluster).



	CO-PO Mapping Matrix for Course Code: BCA-602 (I)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 602 (I).1

3

3

2

2

3

2

2

2

2

3

2
BCA- 602 (I).2

3

2

3

2

2

3

3

2

3

2

2
BCA- 602 (I).3

2

2

3

2

2

2

2

2

1

1

2
BCA- 602 (I).4

3

2

3

2

3

3

3

3

2

2

2

Average

2.75

2.25

2.75

2

2.5

2.5

2.5

2.25

2

2

2


	CO-PSO Mapping Matrix for Course Code: BCA-602 (I)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 602 (I).1
3

3

3

2

2
BCA- 602 (I).2
3

2

2

3

2
BCA- 602 (I).3
2

3

2

3

2
BCA- 602 (I).4
3

2

2

2

2
Average
2.75

2.5

2.25

2.5

2


	Unit- I
Introduction - Introduction to SPSS - Data analysis with SPSS: general aspects, workflow, critical issues - SPSS: general description, functions, menus, commands - SPSS file management.



	Unit- II
Input and data cleaning - Defining variables - Manual input of data - Automated input of data and file import, Data manipulation - Data Transformation - Syntax files and scripts - Output management.



	Unit- III
Descriptive analysis of data - Frequencies - Descriptives - Explore - Crosstabs – Charts.

Statistical tests - Means - T-test - One-way ANOVA - Non parametric tests - Normality tests.

	Unit- IV
Correlation and regression - Linear correlation and regression - Multiple regression (linear).

Multivariate analysis - Factor analysis - Cluster analysis.

	Text Books:
1. Agresti, A. and B. Findlay, Statistical Analysis for the Social Science. Prentice Hall.

2. Field, A. P., Discovering Statistics using SPSS (Introducing Statistical Method), Oriental Press.



	Reference Books:
1. George, D. SPSS for Windows Step-by-Step: A Simple Guide and Reference 18.0.

2. Green, Samuel B. and Neil J. Salkind, Using SPSS for Windows and Macintosh: Analysing and Understanding Data. Prentice Hall.




	BCA-602 (II): PROGRAMMING IN R


	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: R is open source software.  This course is designed to learn how to program in R and how to use R for effective data analysis.

	Course Outcomes: At the end of this course, the student will be able to:
BCA- 602 (I).1 Understand R programming structures.
BCA- 602 (I).2 Recognize and make appropriate use of different types of data structures, vector and list.
BCA- 602 (I).3 Learn Metrices, arrays and data frames in R.
BCA- 602 (I).4 Gain knowledge on input/output operations and learn to install packages in R.



	CO-PO Mapping Matrix for Course Code: BCA- 602 (II)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 602 (II).1

3

3

2

2

3

2

2

2

3

3

2
BCA- 602 (II).2

3

2

3

2

3

2

2

2

3

2

3
BCA- 602 (II).3

3

3

3

2

2

2

2

2

3

1

3
BCA- 602 (II).4

3

2

2

3

3

3

3

3

2

2

2

Average

3

2.5

2.5

2.25

2.75

2.25

2.25

2.25

2.75

2

2.5


	CO-PSO Mapping Matrix for Course Code: BCA- 602 (II)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 602 (II).1

3

3

2

3

3
BCA- 602 (II).2

3

2

3

3

3
BCA- 602 (II).3

2

3

3

3

2
BCA- 602 (II).4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	Unit – I
Introduction to R: Installing R, How to Run R, Functions, Start-up Files, Reading and Writing R, Arithmetic  operations in R.

R Programming Structures: Control Statements, Loops, If-Else, Arithmetic and Boolean Operator values, Type Conversions-Functions.

	Unit – II
R Data Structures: Lists Creation, Accessing List Elements, Adding or Deleting List Elements, Recursive Lists, Data Frames.
Vectors: Declaration, Arithmetic and logic operations, Indexing, Vector Elements-operations on vectors, Filtering, Matrices, Math Functions, Set operations.

	Unit- III
Matrices and Arrays: Creating Matrices, Applying Functions to Matrix Rows and Columns, Adding and Deleting Matrix Rows and Columns, Naming Matrix Rows and Columns, Higher-Dimensional Arrays. 
Data Frames: Creating Data Frames, Merging Data Frames, Applying Functions to Data Frames, Factors and Tables: Factors and Levels, Common Functions Used with Factors, Working with Tables, Other Factor- and Table-Related Functions.


	Unit- IV
Input /Output: Reading from the keyboard, Reading and Writing to a File, Reading a Matrix or Data Frame from a file, Accessing files on Remote Machines, String Manipulations, Interfacing R from other languages.

Packages in R, Installation process of various packages in R, Data science packages in R, Building R packages. 


	Text Books:
1. Norman Matloff, The Art of R Programming A Tour of Statistical Software Design, No Starch Press.


	Reference Books:
1. W. N. Venables, D. M. Smith and the R Core Team, An Introduction to R.


	BCA-604 (I): MULTIMEDIA AND ITS APPLICATIONS


	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of this course is to list out appropriate hardware, software and different applications of multimedia, evaluate the appropriate multimedia systems and develop effective multimedia applications.

	Course Outcomes: At the end of this course, the student will be able to:
BCA-604 (I).1 learn multimedia applications, tools and products.
BCA-604 (I).2 understand multimedia building blocks and compression techniques.
BCA-604 (I).3 acquire knowledge of internet role in multimedia.
BCA-604 (I).4 identify the future prospectus of multimedia.



	CO-PO Mapping Matrix for the Course Code: BCA-604 (I) 
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA-604 (I).1

3

3

2

2

3

2

2

2

3

3

2
BCA-604 (I).2

2

2

3

2

1

2

2

2

3

2

2
BCA-604 (I).3

2

3

3

2

2

2

2

2

3

1

1
BCA-604 (I).4

3

2

2

3

3

3

3

3

2

2

2

Average

2.5

2.5

2.5

2.25

1.75

2.25

2.25

2.25

2.75

2

1.75


	CO-PSO Mapping Matrix for the Course Code: BCA-604 (I)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA-604 (I).1

3

3

2

3

3
BCA-604 (I).2

3

2

3

3

3
BCA-604 (I).3

3

2

3

3

2
BCA-604 (I).4

3

2

2

2

3

Average

3

2.25

2.5

2.75

2.75


	Unit - I
Multimedia: Basic Properties and Medium Types, Multimedia Applications, Making Multimedia: Stages of Project, Requirements to Make Good Multimedia, Multimedia Skills and Training. 
Multimedia-Hardware and Software: Hardware peripherals - Connections, Memory and storage devices, Multimedia software - Basic Tools, Making Instant Multimedia, Production Standards.



	Unit-II
Multimedia Building Blocks Creating & Editing Media Elements: Text, Image, Sound, Animation, Analog/ Digital Video, Data Compression: Need, Difference of Lossless/ Lossy Compression techniques. Overview of Different Compression Algorithms.

	Unit-III
Multimedia and Internet: Internet access methods, Connections, Internet Services, The World Wide Web, Tools for the WWW, Web Servers, Web Browsers, Web Page Makers and Editors, Plug-Ins and Delivery Vehicles, HTML, Designing for the WWW –Working on the Web, Multimedia Applications. Media Communication, Media Consumption, Media Entertainment, Media Games


	UNIT-IV
Future Multimedia: Digital Communication and New Media, Multimedia Conferencing, Virtual Reality, Digital Camera. Assembling and Delivering a Multimedia Project-Planning and Costing.


	Text Books:
1. Tay Vaughan, Multimedia: Making it work, TMH.

2. Ralf Steinmetz and Klara Naharstedt, Multimedia: Computing, Communications Applications ,Pearson.


	Reference Books:
1. Keyes, Multimedia Handbook, TMH.

2. Steve Heath, Multimedia & Communication Systems, Focal Press.

3. K. Andleigh and K. Thakkar, Multimedia System Design, PHI.

4. Steve Rimmer, Advanced Multimedia Programming, MHI.



	BCA-604 (II): PRINCIPLES OF BIG DATA

	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of this course is to help students to get aware about big data concepts; its storage aspects, analytical process and various big data technologies. 

	Course Outcomes: At the end of this course, the student will be able to:
BCA-604 (II).1 understand big data adoption and acquisition.
BCA-604 (II).2 learn big data design planning and considerations.
BCA-604 (II).3 learn Big data tools for mining and analysis.
BCA-604 (II).4 understand the relationship of big data with emerging technologies.



	CO-PO Mapping Matrix for Course Code: BCA- 604 (II)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 604 (II).1

3

3

2

2

3

2

2

2

2

3

2
BCA- 604 (II).2

3

2

3

2

2

2

2

2

3

2

2
BCA- 604 (II).3

3

3

3

2

2

2

2

2

3

1

1
BCA- 604 (II).4

3

2

2

3

3

3

3

3

2

2

2

Average

3

2.5

2.5

2.25

2.5

2.25

2.25

2.25

2.5

2

1.75


	CO-PSO Mapping Matrix for Course Code: BCA- 604 (II)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 604 (II).1

2

2

2

3

3
BCA- 604 (II).2

3

2

1

3

3
BCA- 604 (II).3

2

2

1

3

2
BCA- 604 (II).4

3

2

2

2

3

Average

2.5

2

1.5

2.75

2.75


	Unit- I
Big Data: Concept and Terminology, Definition, Historic Development, Characteristics, Features, Purpose, Value and Challenges of Big Data, Different types of Data, Business Motivations and Drivers for Big Data Adoption, Big Data Generation, Big Data Acquisition.



	Unit- II
Big Data Storage: Storage System with Massive Data, Distributed Storage System, Storage Mechanism for Big Data, 

Sharding, Replication, CAP Theorem, Database Technology and Design Factors. Big data Planning Considerations, Database Programming Model: MapReduce, Dryad, All-Pairs, Pregel.


	Unit- III
Big Data Analysis: Traditional Data Analysis, Big Data Analytic Methods, Architecture for Big Data Analysis, Tools for Big Data Mining and Analysis. Big Data Analysis Fields: Structured, Text, Web, Multimedia, Network, Mobile Traffic Data Analysis.



	Unit- IV
Big Data Related Technologies: Cloud Computing, Relationship between Cloud Computing and Big Data, Data Security related to cloud based big data solutions,  IoT, Relationship between Iot and Big Data, Hadoop, Relationship between Hadoop and Big Data. Data Center, Data Security.



	Text Books:
1. Vince Reynolds, Big Data for Beginners.

2. Min Chen, Shiwen Mao, Yin Zhang, Victor C.M. Leung Big Data Related Technologies, Challenges and Future Prospects, Springer.



	Reference Books:
1. Thomas Erl, Wajid Khattak and Paul Buhler Big Data Fundamentals- Concepts, Drivers and Techniques, Prentice Hall. 




	BCA- 605 (I): PROGRAMMING IN XML



	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of this course is to help students to understand what exactly XML is? They will be able to conclude the relationship between HTML and XML. Students will learn the impact of XML in the real world.

	Course Outcomes: Upon successful completion of the course, Students will be able to
BCA- 605 (I).1 Learn XML essential and defining, formatting and displaying data into XML.
BCA- 605 (I).2.Acquire  Knowledge of elements, attributes and XML schema.
BCA- 605 (I).3 Understand XML documents and Basics of Cascading Style Sheets.

BCA- 605 (I).4 Implement XML Content with CSS and basic knowledge of XSL.

	CO-PO Mapping Matrix for Course Code: BCA- 605 (I)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 605 (I).1

3

3

2

3

3

2

2

2

3

3

2
BCA- 605 (I).2

3

3

3

2

3

3

2

2

3

2

2
BCA- 605 (I).3

3

3

3

2

2

2

2

2

3

1

3
BCA- 605 (I).4

3

2

2

3

3

3

3

3

2

2

2

Average

3

2.75

2.5

2.5

2.75

2.5

2.25

2.25

2.75

2

2.25


	CO-PSO Mapping Matrix for  Course Code: BCA- 605 (I)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 605 (I).1

3

3

2

3

3
BCA- 605 (I).2

3

2

2

3

3
BCA- 605 (I).3

3

3

3

2

2
BCA- 605 (I).4

3

3

2

2

3

Average

3.0

2.75

2.25

2.5

2.75


	Unit – I
Introduction to XML: Getting Multilingual with XML ,The Convergence of HTML and XML, XML and Web Browsers,  XML Building Blocks, XML’s Five  Commandments, Schemas and XML Data Modeling, Document Type Definitions (DTDs), XML Schema (XSDs), Comparing DTDs and XSDs, The Importance of Document Validation. 


	Unit – II
DTD Construction Basics: Pondering Elements and Attributes, Empty Elements, Empty-Only Elements, Mixed Elements, Putting Attributes to Work, String Attributes, Enumerated Attributes, Tokenized Attributes, Working with Multiple Attributes. 
Using XML Schema: XSD Data Types, XSD Schemas and XML Documents, Working with Simple Types, Complex XML Schema Example, World of Entities.

	Unit – III
Putting Namespaces to Use: Namespaces and XSD Schemas, Validating XML Documents: Validation Tools, DTD and  XSD Validation, Repairing Invalid Documents. 
Formatting and Displaying XML Documents: Cascading Style Sheets (CSS): Layout Properties, Formatting Properties, Style Sheet into an XML Document.CSS and XSL, Rendering XML with Style Sheets, Leveraging CSS and XSLT on the Web. 


	Unit – IV
Styling XML Content with CSS: Tinkering with the z-Index, Creating Margins, The ins and outs of text formatting, Working with Fonts, Jazzing Up Text with Colors and Image Backgrounds.  
eXtensible Style Language (XSL) Fundamentals: Understanding XSL, XSL Transformation, XPath, XSL Formatting Objects, Patterns and Expressions. 


	Text Books:
1. Michael Morrison, Teach Yourself XML in 24 Hours, Sams Publishing.


	Reference Books:
1. Joe Fawcett, Liam R. E. Quin, Danny Ayers, Beginning XML, John Wiley & Sons, Inc.

2. Jim Melton, Stephen Buxton, Querying XML, Morgan Kaufmann Publishers. 



	BCA-605 (II): GUI PROGRAMMING
 

	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives:  The aim of the course is to demonstrate an understanding of the concept of GUI programming. The students will be able to design and implement small applications using GUI interfaces.

	Course Outcomes: At the end of this course, the student will be able to:
BCA- 605 (II).1 learn .net architecture and its fundamental concepts.
BCA- 605 (II).2 acquire knowledge of common controls in C#.
BCA- 605 (II).3 understand ADO.net architecture and GridView.
BCA- 605 (II).4 learn advance features in GUI programming and design report using Crystal reporting tool.



	CO-PO Mapping Matrix for Course Code: BCA-605 (II)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 605 (II).1

3

3

2

2

3

2

2

2

3

3

2
BCA- 605 (II).2

3

2

3

2

3

2

2

2

3

2

2
BCA- 605 (II).3

3

3

3

2

2

2

2

2

3

1

1
BCA- 605 (II).4

3

2

2

3

3

3

3

3

2

2

2

Average

3

2.5

2.5

2.25

2.75

2.25

2.25

2.25

2.75

2

1.75


	CO-PSO Mapping Matrix for Course Code: BCA-605 (II)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 605 (II).1

3

3

2

3

3
BCA- 605 (II).2

3

2

3

3

3
BCA- 605 (II).3

2

3

3

3

2
BCA- 605 (II).4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	Unit- I
About .Net Framework: .Net definition and characteristics, Understanding the .Net Framework Architecture, The Basic of IL, CLS and CTS, Managed Module Framework Class Library(FCL), Common Language Runtime (CLR) and Just-in-Time Compiler (JIT) and its Type, Introduction to Assembly and NameSpace: Types of Assembly, difference between Assembly and NameSpace, Managed Code: Interoperability with Unmanaged Code. 



	Unit- II
About C Sharp: Introduction to C#, Versions, Features, Class and Object, Variables , data types, Property, Event and Method. Array, Functions and Subroutine, Creating User Define Class and Property, Concept of Inheritance, Window Form: SDI and MDI, Common Controls: Label, Button, TextBox, ListBox, ComboBox,Check Box, Radio Button and their Common Property, Event and Method.

	Unit- III
ADO.Net: Introduction to ADO.Net, Importance/features of ADO.Net, ADO.Net Architecture: .Net Data Provider, Connection, Command, DataReader, DataAdapter, DataSet, Common Properties and Methods for Components of ADO.Net Architecture. Introduction to GridView. 



	Unit- IV
Advance Features: Collections (ArrayList) and Exception Handling, Advance Control: DateTimePicker, RichTextBox, Timer, Crystal Report: Creation of simple report using Crystal Report.



	Text Books:
1. John Sharp, Microsoft Visual C# 2010 Step by Step. 

2. Christian Nagel, Jay Glynn, Morgan Skinner, Microsoft Professional C# 5.0 And .Net 4.5.1, Wrox.



	Reference Books:
1. Herbert Schildt, The complete reference c sharp 4.0, McGraw-Hill.




	BCA-607 (I): COMPUTER VISION


	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: In this course students will learn basic principles of image formation, image processing algorithms and different algorithms for 3D reconstruction and recognition from single or multiple images (video).

	Course Outcomes: At the end of this course, the student will be able to:
BCA- 607 (I).1 implement fundamental image processing techniques required for computer vision.
BCA- 607 (I).2 understand Image formation process and perform shape analysis.
BCA- 607 (I).3 extract features from Images and do analysis of Images.
BCA- 607 (I).4 learn shapre representation and segmentation techniques.



	CO-PO Mapping Matrix for Course Code: BCA-607 (I)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 607 (I).1

3

3

2

2

3

2

2

2

3

3

2
BCA- 607 (I).2

3

2

3

2

3

2

2

2

3

2

2
BCA- 607 (I).3

3

3

3

2

2

2

2

2

3

1

1
BCA- 607 (I).4

3

2

2

3

3

3

3

3

2

2

2

Average

3

2.5

2.5

2.25

2.75

2.25

2.25

2.25

2.75

2

1.75


	CO-PSO Mapping Matrix for Course Code: BCA-607 (I)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 607 (I).1

3

3

2

3

3
BCA- 607 (I).2

3

2

3

3

3
BCA- 607 (I).3

2

3

3

3

2
BCA- 607 (I).4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	Unit- I
Introduction: Image Processing & Computer Vision, What is Computer Vision - Low-level, Mid-level, High-level.

Diverse Computer Vision Applications: Document Image Analysis, Biometrics, Object Recognition, Tracking, Medical Image Analysis, Content-Based Image Retrieval, Video Data Processing, Multimedia, Virtual Reality and Augmented Reality.


	Unit- II
Image Formation Models: Monocular imaging system, Orthographic & Perspective Projection, Camera model and Camera calibration, Binocular imaging systems, Multiple views geometry, Structure determination, shape from shading, Depth from Defocus, Construction of 3D model from images.


	Unit- III
Image Processing and Feature Extraction: Image preprocessing, Image representations (continuous and discrete), Edge detection. Motion Estimation: Regularization theory, Optical computation, Stereo Vision, Motion estimation, Structure from motion.


	Unit- IV
Shape Representation and Segmentation : Contour based representation, Region based representation, Deformable curves and surfaces, Snakes and active contours, Level set representations, Fourier and wavelet descriptors, Medial representations, Multi resolution analysis


	Text Books:
1. R. C. Gonzalez, R. E. Woods, Digital Image Processing, Addison Wesley Longman, Inc.


	Reference Books:
1. D. H. Ballard, C. M. Brown, Computer Vision, Prentice-Hall.

2. Richard Szeliski, Computer Vision: Algorithms and Applications (CVAA), Springer.

3. Sonka, Hlavac, and Boyle. Thomson, Image Processing, Analysis, and Machine Vision.
4. D. Forsyth and J. Ponce, Computer Vision - A modern approach, Prentice Hall.

5. E. Trucco and A. Verri, Introductory Techniques for 3D Computer Vision, Prentice Hall.




	BCA-607 (II): INTERNET-OF-THINGS


	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of this course is to make students aware to the interconnection and integration of the physical world and the cyber space. They are also able to design & develop IOT Device.

	Course Outcomes: At the end of this course, the student will be able to:
BCA- 607 (II).1 Learn IoT techniques and deployment templates.
BCA- 607 (II).2 Acquire knowledge of domain specific IoT.
BCA- 607 (II).3 Learn IoT platform design methodology.
BCA- 607 (II).4 Understand design and development challenges in IoT.



	CO-PO Mapping Matrix for Course Code: BCA-607 (II)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 607 (II).1

3

3

2

2

3

2

2

2

3

1

2
BCA- 607 (II).2

2

2

2

3

2

2

3

2

2

2

2
BCA- 607 (II).3

2

1

2

2

3

2

2

2

3

1

2
BCA- 607 (II).4

3

2

2

3

3

2

3

2

2

2

2

Average

2.5

2

2

2.5

2.75

2

2.5

2

2.5

1.5

2


	CO-PSO Mapping Matrix for Course Code: BCA-607 (II)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 607 (II).1

3

2

2

3

3
BCA- 607 (II).2

2

2

1

2

2
BCA- 607 (II).3

2

3

3

3

2
BCA- 607 (II).4

3

2

2

2

3

Average

2.5

2.25

2

2.5

2.5


	Unit- I
Introduction & Concepts: Introduction to Internet of things- Definition & Characteristics of IoT, Physical Design of IoT, Logical design of IoT, IoT Enabling Technologies, IoT Levels & Deployment Templates. Functional blocks of IoT, Communication models & APIs.


	Unit- II
Domain Specific IOTs: Introduction, Home Automation, Cities, Logistics, Agriculture, Industry, Health & Lifestyle. IoT and M2M: Machine to Machine, Difference between IoT and M2M, Software Define Network,

 IoT systems management with NETCONF-YANG.

	Unit- III
IoT Platforms Design Methodology: Introduction, IoT Design Methodology, IoT physical Devices & Endpoints: IoT Device, Raspberry Pi Interfaces, Other IoT Devices. Network & Communication aspects: Wireless Medium Access Issues, MAC Protocol Survey, Survey Routing Protocols, Sensor Deployment & Node Discovery, Data Aggregation & Dissemination.

 

	Unit- IV
IoT Physical Servers & Cloud Offerings: Introduction, WAMP, Xively Cloud for IoT, Designing a RESTful Web API, Web Services for IoT, IoT Messaging Platform. Challenges in IoT: Design challenges, Development challenges, Security challenges, Other challenges.


	Text Books:
1. Arshdeep Bahga, Vijay Madisetti, Internet of Things – A hands on approach, Universities Press.

	Reference Books:
1. Waltenegus Dargie,Christian Poellabauer, Fundamentals of Wireless Sensor Networks: Theory and Practice.
2. Raj Kamal, Intenet of Things- Architecture and Design Principles, McGraw Hills.
3. Dimitrios Serpnos, Marilyn Wolf, Internet of Things (IoT) Systems, Architecture, Algorithms, Methodologies, Springer.



	BCA-608 (I): DTP PACKAGES


	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The objective of the course is to provide the students understanding of the techniques essential to build their career in desktop publishing. 

	Course Outcomes: At the end of this course, the student will be able to:
BCA- 608 (I).1 edit different types of photos and also create own photo album with different effects.
BCA- 608 (I).2 create the index of their books, create their I-cards and Magazines, etc.
BCA- 608 (I).3 develop different types of animations as well as animated multimedia presentations.
BCA- 608 (I).4 ineract with the idea of flash movies.



	CO-PO Mapping Matrix for Course Code: BCA-608 (I)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 608 (I).1

3

3

2

2

3

2

2

2

3

3

2
BCA- 608 (I).2

3

2

3

2

3

2

2

2

2

2

1
BCA- 608 (I).3

3

3

3

2

2

2

2

2

3

1

1
BCA- 608 (I).4

3

2

2

3

3

3

3

2

2

2

2

Average

3

2.5

2.5

2.25

2.75

2.25

2.25

2

2.5

2

1.5


	CO-PSO Mapping Matrix for Course Code: BCA-608 (I)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 608 (I).1

3

3

2

2

3
BCA- 608 (I).2

2

2

3

3

3
BCA- 608 (I).3

2

3

3

3

2
BCA- 608 (I).4

3

2

2

2

3

Average

2.5

2.5

2.5

2.5

2.75


	Unit- I
Desktop Publishing (DTP): Introduction to DTP, Need and Features.
Adobe PhotoShop: Opening and Saving, Selection Modes, Color Modes, Color Models, Paintbrushes and Art Tools, Layers, Masks, Filters.


	Unit- II
PageMaker: Basics, Publication, Drawing Tools, Text Tool, Transformations, Master Pages. 
Corel Draw: Basics, Artistic Media tool, Advanced Drawing, Outline and Fill Tool, Interactive Tools.
Multimedia: Introduction to Multimedia, Multimedia application goals and objectives, Multimedia and the internet.


	Unit- III
Macromedia Flash: Flash Concepts, Introducing Flash drawing tools, Panels, creating a new flash document, Movie properties, Scenes in flash, layers in flash, concept of frame, Saving a flash document, testing a flash movie, publishing a flash movie.
Advances Animation: Using Motion Tweening to create Animations, Using Shape Tweening to create Animations, Using the Onion Skin Feature, Creating a Masking effects: Masking a text using Motion Tweening, masking an image using shape tweening, Frame-by-Frame Animation.



	Unit- IV
Interactivity to Flash Movie: Programming concepts in ActionScript, Object Oriented features in actionscript, Creation of an animated button, Assign actions to buttons, Play buttons, Rollover Menu, Test buttons and menus, Working with the movieclip class, date class and Timeline Control Actions, controlling movie clips with actions, Constructing a Hierarchical Menu.



	Text Books:
1. Kevin Proot, Adobe Pagemaker 7.0, India Addition.

2. Satish Jain & Shashank Jain, Coreldraw 12 Training Guide, BPB Publication.

3. Shalini Gupta &Adity Gupta, Flash 8 in Simple Steps. 



	Reference Books:
1. Lauri Ulrich Fuller and Robert C. Fuller, PHOTOSHOP CS3 Bible, Wiley-India Addition.

2. John Villamil and Louis Molina, Multimedia – An Introduction,  PHI Publication.

3. Denise Tyler, How to use Macromedia Flash Mx and ActionScript.




	BCA-608 (II): SCILAB


	Type: Discipline Specific Elective (DSE)

Course Credits: 02
Contact Hours: 03 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 60

External Pass Marks: 24 (i.e. 40%)

Internal Maximum Marks: 15
Total Max. Marks: 75
Total Pass Marks: 30 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The objective of the course is to make aware the students about SCILAB software environment.

	Course Outcomes: At the end of this course, the student will be able to:
BCA-608 (II).1 work with matrices.

BCA-608 (II).2 learn expressions and get familiar with command window.

BCA-608 (II).3 understand flow control in Scilab and work with graphics.

BCA-608 (II).4 design by writing scripts and using functions.



	CO-PO Mapping Matrix for Course Code: BCA-608 (II)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
BCA- 608 (II).1

3

2

2

3

1

2

1

2

1

--

2
BCA- 608 (II).2

3

2

3

3

1

2

2

2

1

1

2
BCA- 608 (II).3

3

2

3

3

1

3

2

2

1

1

2
BCA- 608 (II).4

3

2

2

2

1

2

1

1

--

--

2

Average

3

2

2.5

2.75

1

2.25

1.5

1.75

1

1

2


	CO-PSO Mapping Matrix for Course Code: BCA-608 (II)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
BCA- 608 (II).1

3

3

3

3

3
BCA- 608 (II).2

2

3

3

3

3
BCA- 608 (II).3

2

3

3

3

2
BCA- 608 (II).4

1

3

3

2

3

Average

2

3

3

2.75

2.75


	Unit- I
Introduction to simulation software. 

Matrices and arrays: entering matrices sum and transpose, subscripts, colon operator, magic function.

Working with matrices: generating matrices, the load function, m-files, concatenation, deleting rows and Columns, Linear Algebra, Arrays Multivariate Data, Scalar Expansion, Logical Subscripting, find Function.


	Unit- II
Expressions: variables numbers, operators functions, expressions.

Command window: the format function, suppressing output, entering long statements, command line editing.


	Unit- III
Graphics: plotting process, editing process, preparing graphs, basic plotting functions, mesh & surface plot, and image reading & writing, printing graphics.

Flow control: if, else, and else if, switch and case, for, while, continue, break try - catch, return.


	Unit- IV
Other data structure: multidimensional arrays, cell arrays, characters and text, structures.

Scripts & functions: scripts, functions, global variables, passing string arguments to functions, eval function, Function Handles, Vectorization, Pre allocation.


	Text Books:
1. Rachna Verma and Arvind Verma, Introduction to SCILAB.(available online at pdf driveF)


	Reference Books:
2. Anil Kumar Verma, SCILAB—A Beginner’s Approach.  (available online at pdf drive)



	SEC- 610 (I): STRESS MANAGEMENT


	Type: Skill Enhancement Course (SEC)

Course Credits: 02

Contact Hours: 02 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 40

External Pass Marks: 16 (i.e. 40%)

Internal Maximum Marks: 10
Total Max. Marks: 50
Total Pass Marks: 20 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: The aim of the course is to help students understand how to cope with stress at work place.

	Course Outcomes: At the end of this course, the student will be able to:

SEC- 610 (I).1 understand about stress and causes of stress.
SEC- 610 (I).2 understand the stages of stress and strategies to cope up by the stress.
SEC- 610 (I).3 learn the causes of stress at work place and duties of an employer/ management to manage it.
SEC- 610 (I).4 know the civil implication and HSE management standards.



	CO-PO Mapping Matrix for Course Code: SEC- 610 (I)
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
SEC- 610 (I).1

3

3

2

2

3

3

2

2

3

3

2
SEC- 610 (I).2

3

2

3

2

3

2

2

2

3

2

2
SEC- 610 (I).3

3

3

3

2

2

3

2

2

3

1

3
SEC- 610 (I).4

3

2

2

3

3

2

3

3

2

2

2

Average

3

2.5

2.5

2.25

2.75

2.5

2.25

2.25

2.75

2.5

2.25


	CO-PSO Mapping Matrix for Course Code: SEC- 610 (I)
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
SEC- 610 (I).1

3

3

3

3

3
SEC- 610 (I).2

3

2

2

3

3
SEC- 610 (I).3

2

3

1

3

2
SEC- 610 (I).4

3

2

2

2

3

Average

2.75

2.5

2

2.75

2.75


	Unit- I
Introduction to Stress: Definition, Evidence, Stress and Pressure, Physiology of stress, Model of human performance and stress, The effects of stress, Classification of the causes of stress, Factors contributing to stress, Sources of work stress, The home–work interface, Reducing stress at organizational level, bullying and harassment, Violence management.


	Unit- II
Responses to Stress: Stages of the stress response, Stress indicators, Anxiety and depression, Personality and stress, Submission, Assertion and Aggression. 

Evaluation of stress: Measurement and evaluation of stress, Stress levels in occupations. Coping with stress strategies, Better time management, Relaxation therapy, Ideas for managing stress.


	Unit- III
Stress in the workplace: Recognizing stress in the workplace, Strategies for reducing stress, Human behavior and stress, Workplace indicators of stress, Stress and the potential for human. 
Managing stress at work: Employers’ responsibilities and duties in relation to stress, Duties of senior management: The human factors-related approach, Strategies for managing stress, Remedies for employers


	Unit- IV
The civil implications: Principal areas of consideration, Court of Appeal guidelines: Employers’ obligations, Violence, harassment and bullying at work, Court of Appeal general guidelines, The remedies for employers, HSE management standards.


	Text Books:
1. Jeremy Stranks, Stress at Work Management and Prevention, Elsevier. 


	Reference Books:
1. Dutta, P.K., Stress Management, Himalaya Publication.

2. D.M. Pestonjee, Stress And Coping : An Indian Experience, Sage Publication.

3. Udai Pareek, Handbook of HRD Tools.



	SEC-610(II): E-CRM



	Type: Skill Enhancement Course (SEC)

Course Credits: 02

Contact Hours: 02 hours/week.

Examination Duration: 3 Hours

Mode: Lecture

External Maximum Marks: 40

External Pass Marks: 16 (i.e. 40%)

Internal Maximum Marks: 10
Total Max. Marks: 50
Total Pass Marks: 20 (i.e. 40%)
	Instructions To Paper Setter For End Semester Exam: Examiner will be required to set NINE questions in all. Question No.1 will consist of objective type / short-answer type questions covering the entire syllabus. In addition to Question no. 1, the examiner is required to set EIGHT more questions selecting TWO from each UNIT. Student will be required to attempt FIVE questions in all. Question No.1 will be compulsory. In addition to compulsory question, student will have to attempt FOUR more questions selecting ONE question from each UNIT. All questions will carry equal marks.

	Course Objectives: This aim of the course to enable the students to understand the technological and human issues relating to implementation of Customer Relationship Management in the organizations.

	Course Outcomes: At the end of this course, the student will be able to:
BCA-610 (II).1 Learn the concept of CRM, obstacles, success factor and CRM packages.
BCA-610 (II).2 Understand technological and business issues of e-CRM and e-CRM architecture.
BCA-610 (II).3 Acquire the knowledge of e-CRM in call centers.
BCA-610 (II).4 Implement CRM in an organization.



	CO-PO matrix for Course Code: SEC-610(II): E-CRM
COs#

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11
SEC-610 (II).1

3

3

2

2

3

2

2

2

3

3

2
SEC-610 (II).2

3

2

3

2

3

2

2

2

3

2

2
SEC-610 (II).3

3

3

3

2

2

2

2

2

3

1

1
SEC-610 (II).4

3

2

2

3

3

3

3

3

2

2

2

Average

3

2.5

2.5

2.25

2.75

2.25

2.25

2.25

2.75

2

1.75


	CO-PSO matrix for the Course Code: SEC-610(II): E-CRM
COs#

PSO1

PSO2

PSO3

PSO4

PSO5
SEC-610 (II).1

3

3

2

3

3
SEC-610 (II).2

3

2

3

3

3
SEC-610 (II).3

2

3

3

3

2
SEC-610 (II).4

3

2

2

2

3

Average

2.75

2.5

2.5

2.75

2.75


	Unit- I
Introduction to CRM: Evolution, CRM Pyramid, Components, Drivers, CRM and Telemarketing, Obstacles in CRM, Success factors of CRM, Internet’s Influence on CRM, CRM and Globalization, Major CRM packages.



	Unit- II
About e-CRM: e-CRM versus CRM,  Key e-CRM Features,  Technological and Business Issues, Business Drivers, E-CRM Assessment, e-CRM Architecture, e-CRM Components, The Five Engines of e-CRM,  Challenges in Delivering True e-CRM.



	Unit- III
Call Center: Meaning, Customer Interaction, Functionality, Technological Implementation, About ACD (Automatic Call Distribution), IVR (Interactive Voice Response), CTI (Computer Telephony Integration), Web Enabling the Call Center, Automated Intelligent Call Routing, Logging & Monitoring.


	Unit- IV
Implementation of CRM: Characteristics of Good CRM,  Factors affecting CRM implementation, Key Challenges, Steps for Implementation, Implementation Phases, Post Implementation pitfalls.



	Text Books:
1. E-Customer Relationship Management, JNU Jaipur.

	Reference Books:
2. Customer Relationship Management by V Kumar, Werner J Reinartz, WILEY. 


	CO-PO-PSO Mapping Matrix for the Courses of: 
BACHELOR OF COMPUTER APPLICATIONS (BCA)

	Semester
	Course Code
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PSO1
	PSO2
	PSO3
	PSO4
	PSO5

	1
	BCA-101
	2.75
	2.5
	2.5
	2.75
	2.5
	2.5
	2.25
	2.25
	2
	2
	1.75
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-102
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2
	2.25
	2
	2
	2
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-104
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2
	2.25
	2
	2
	2
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-105
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2
	2.25
	2
	2
	2
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-107
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2
	2.25
	2
	2
	2
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-108
	2.75
	2.5
	2.5
	2.75
	2.25
	2.25
	2.25
	2.5
	2
	2.5
	2.25
	2.75
	2.5
	2
	2
	2.25

	2
	BCA-201
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2.25
	2.25
	2
	2
	1.75
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-202
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2
	2.25
	2
	2
	2
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-204
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2.25
	2.25
	2
	2
	1.75
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-205
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2
	2.25
	2
	2
	2
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-207
	2.75
	2.5
	2.5
	3
	2.5
	2.25
	2.25
	2
	2
	2.5
	1.75
	2.5
	2.75
	2.25
	2.25
	2.75

	
	BCA-208
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2
	2.25
	2
	2
	2
	2.75
	2.5
	2.5
	2.75
	2.75

	3
	BCA- 301
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2.25
	2.25
	2
	2
	1.75
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-302
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2
	2.25
	2
	2
	2
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-304
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2
	2.25
	2
	2
	2
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-305
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2
	2.25
	2
	2
	2
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-307
	3
	2.5
	2.5
	2.75
	2.75
	2
	1.75
	2.25
	2.25
	2
	2
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-308
	2.75
	2.75
	2
	2.75
	2.75
	1.5
	2
	3
	1.25
	1
	2
	2
	3
	2
	3
	3

	
	SEC- 310 (I)
	3
	2.25
	2.5
	2.5
	2.5
	2.5
	2.25
	2.25
	2
	2.5
	2
	3
	2.25
	2
	2
	2.5

	
	SEC-310 (II)
	2.75
	2.5
	2.5
	2.5
	2.25
	2.5
	2.25
	2.5
	2.5
	2.5
	2.25
	3
	2.5
	2.25
	2.5
	2.75

	4
	BCA-401
	3
	2.25
	2.5
	2.75
	2.5
	2.25
	2.25
	2.25
	2
	2
	2
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-402
	2.7
	2.5
	1.5
	2
	1.25
	1.25
	3
	3
	1
	2.5
	2
	2.25
	1.5
	1
	3
	3

	
	BCA-404
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2
	2.25
	2
	2
	2
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-405
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2
	2.25
	2
	2
	2
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA- 407
	2.75
	2.5
	2.5
	2.75
	2.75
	2.25
	2
	2.25
	2
	2
	2
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-408
	3
	2.75
	2.25
	2
	1.5
	1.5
	2
	3
	1
	1
	2.5
	2
	3
	2
	3
	3

	
	SEC-410 (I)
	2.75
	2.5
	2.5
	2.5
	2.25
	2.5
	2.25
	2
	2.5
	2.5
	2
	3
	2.5
	2.25
	1.5
	2.25

	
	SEC-410 (II)
	3
	2.5
	2.25
	2.75
	2.75
	2.5
	2
	2.5
	2
	2
	2
	2.5
	2.5
	2.5
	2.5
	2.5

	5
	BCA- 501(I)
	3
	2.5
	2.5
	2.25
	2.75
	2.25
	2.25
	2.25
	2.75
	2
	1.75
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA- 501(II)
	3
	2
	2
	2.5
	2
	2.25
	2
	2.75
	2
	-
	1
	2.75
	2
	2
	2.75
	2.75

	
	BCA- 502 (I)
	3
	2
	3
	1
	2.5
	2.5
	2
	3
	2.25
	0.75
	2.5
	2.75
	1
	2.5
	3
	2.75

	
	BCA- 502 (II)
	3
	2.5
	2.5
	2.25
	2
	2.75
	2.25
	2.25
	2.25
	2
	1.75
	2.5
	2.5
	2.75
	2.5
	2.5

	
	BCA- 504 (I)
	2.5
	2.5
	2.5
	2.75
	2.75
	2.25
	2.25
	2.25
	2.75
	2.5
	2.5
	3
	2.5
	2.75
	2.5
	2.25

	
	BCA- 504 (II)
	2.75
	3
	2.5
	2.5
	2.75
	2.5
	2.5
	2.25
	2.75
	2
	2.25
	2.5
	2.75
	2.5
	2.5
	2.5

	
	BCA-505 (I)
	3
	2
	2.5
	2.75
	1
	2.25
	1.5
	1.75
	1
	1
	2
	2
	3
	3
	2.75
	2.75

	
	BCA- 505 (II)
	3
	3
	2.75
	3
	1.5
	3
	2
	2.5
	2
	1.25
	2.25
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA- 507 (I)
	3
	2.25
	3
	2
	2.5
	2.25
	1.75
	2
	1.75
	1
	2.5
	2.75
	2.5
	2.5
	2.5
	2.5

	
	BCA- 507 (II)
	3
	2.75
	2.25
	2.5
	2.5
	2.25
	2.25
	2.5
	2.5
	2
	1.75
	2.75
	2.5
	2.5
	2.5
	2.75

	
	BCA-508 (I)
	3
	2.75
	2.5
	3
	1.5
	3
	2
	3
	2.25
	1
	2.75
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA- 508 (II)
	3
	2.5
	2.5
	2.25
	2.75
	2.25
	2.25
	2.25
	2.75
	-
	1.75
	2.5
	2
	2.5
	1
	2.5

	
	SEC- 510 (I)
	3
	2.5
	2.5
	2.25
	2.75
	2.25
	2.25
	2.25
	2.75
	2
	1.75
	2.75
	2.5
	2.5
	2.75
	2.75

	
	SEC- 510 (II)
	3
	2.25
	2.75
	2.25
	2.5
	2.25
	1.75
	2.25
	2.5
	2
	1.75
	2.75
	2.5
	2.5
	2.75
	2.75

	6
	BCA- 601 (I)
	3
	2.5
	2.5
	2.25
	2.75
	2.25
	2.25
	2.25
	2.75
	2
	1.75
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA- 601 (II)
	3
	2.75
	2.75
	2.25
	2.5
	2
	2.5
	2
	2.75
	1.5
	1.75
	3
	2.5
	2.75
	2.5
	2.5

	
	BCA-602 (I)
	2.75
	2.25
	2.75
	2
	2.5
	2.5
	2.5
	2.25
	2
	2
	2
	2.75
	2.5
	2.25
	2.5
	2

	
	BCA-602 (II)
	3
	2.5
	2.5
	2.25
	2.75
	2.25
	2.25
	2.25
	2.75
	2
	2.5
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-604 (I)
	2.5
	2.5
	2.5
	2.25
	1.75
	2.25
	2.25
	2.25
	2.75
	2
	1.75
	3
	2.25
	2.5
	2.75
	2.75

	
	BCA-604 (II)
	3
	2.5
	2.5
	2.25
	2.5
	2.25
	2.25
	2.25
	2.5
	2
	1.75
	2.5
	2
	1.5
	2.75
	2.75

	
	BCA- 605 (I)
	3
	2.75
	2.5
	2.5
	2.75
	2.5
	2.25
	2.25
	2.75
	2
	2.25
	3
	2.75
	2.25
	2.5
	2.75

	
	BCA-605 (II)
	3
	2.5
	2.5
	2.25
	2.75
	2.25
	2.25
	2.25
	2.75
	2
	1.75
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-607 (I)
	3
	2.5
	2.5
	2.25
	2.75
	2.25
	2.25
	2.25
	2.75
	2
	1.75
	2.75
	2.5
	2.5
	2.75
	2.75

	
	BCA-607 (II)
	2.5
	2
	2
	2.5
	2.75
	2
	2.5
	2
	2.5
	1.5
	2
	2.5
	2.25
	2
	2.5
	2.5

	
	BCA-608 (I)
	3
	2.5
	2.5
	2.25
	2.75
	2.25
	2.25
	2
	2.5
	2
	1.5
	2.5
	2.5
	2.5
	2.5
	2.75

	
	BCA-608 (II)
	3
	2
	2.5
	2.75
	1
	2.25
	1.5
	1.75
	1
	1
	2
	2
	3
	3
	2.75
	2.75

	
	SEC- 610 (I)
	3
	2.5
	2.5
	2.25
	2.75
	2.5
	2.25
	2.25
	2.75
	2.5
	2.25
	2.75
	2.5
	2
	2.75
	2.75

	
	SEC-610(II)
	3
	2.5
	2.5
	2.25
	2.75
	2.25
	2.25
	2.25
	2.75
	2
	1.75
	2.75
	2.5
	2.5
	2.75
	2.75
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