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KURUKSHETRA UNIVERSITY, KURUKSHETRA
W.e.f.  ACADEMIC SESSION 2019-20

	Kurukshetra University, Kurukshetra

Scheme of Examination for Bachelor of Vocation (Computer Hardware and Networking Maintenance)

	(Three Year Programme) w.e.f. 2019-20 in Phased Manner
Semester 1

Paper Code

Nomenclature

Duration of Exam

External

Internal

Total Marks

Type

Hours per Semester

Credits

Maximum Marks

Passing Marks

Maximum 

Marks

Passing Marks

BVHNM-19-11

Computer Fundamentals
3 Hours

80

32

20

100

40

General

60

4
BVHNM-19-12

Computer Networks
3 Hours

80

32

20

100

40

General

60

4
BVHNM-19-13

PC Software
3 Hours

80

32

20

100

40

General

60

4
BVHNM-19-14

Computer Hardware
3 Hours

80

32

20

100

40

Skill

60

4
BVHNM-19-15
Practical Based on BVHNM-19-13

3 Hours

100

40

100

40

Skill

75

5
BVHNM-19-16
Practical Based on BVHNM-19-14

3 Hours

100

40

100

40

Skill

75

5
BVHNM-19-17
Tutorial Based on Lab

Skill

30

2
BVHNM-19-18
Soft Skills and Personality Development

3 Hours

40

16

10

50

20

Skill

30

2

Kurukshetra University, Kurukshetra

Scheme of Examination for Bachelor of Vocation (Computer Hardware and Networking Maintenance)
(Three Year Programme)  w.e.f. 2019-20
Semester 2

Paper Code

Nomenclature

Duration of Exam

External

Internal

Total Marks

Type

Hours in Semester

Credits

Maximum Marks

Passing Marks

Maximum Marks

Passing Marks

BVHNM-19-21

Programming in C
3 Hours

80

32

20

100

40

General

60

4
BVHNM-19-22

Trends in Computing Technology
3 Hours

80

32

20

100

40

General

60

4
BVHNM-19-23

Logical Organization of Computers 
3 Hours

80

32

20

100

40

General

60

4
BVHNM-19-24

Fundamentals of Network Cabling-I
3 Hours

80

32

20

100

40

Skill

60

4
BVHNM-19-25
Practical Based on BVHNM-19-21

3 Hours

100

40

100

40

Skill

75

5
BVHNM-19-26
Practical Based on BVHNM-19-24

3 Hours

100

40

100

40

Skill

75

5
BVHNM-19-27
Tutorial Based on Lab

Skill

30

2
BVHNM-19-28
Project Work*

100

40

100

40

Skill

60

2
* For Project work reports, date of submission shall be 15 December in Odd semester and 30 May in the even semester. After that, candidate has to pay late fee as per university examination norms. Evaluation of Project report shall be carried out by external examiner.
Job Role: Field Technician-Computing and Peripherals

	Kurukshetra University, Kurukshetra

Scheme of Examination for Bachelor of Vocation (Computer Hardware and Networking Maintenance)
(Three Year Programme) w.e.f 2020-21
Semester 3

Paper Code

Nomenclature

Duration of Exam

External

Internal

Total Marks

Type

Hours per Semester

Credits

Maximum Marks

Passing Marks

Maximum Marks

Passing Marks

BVHNM-19-31

Data Structures
3 Hours

80

32

20

100

40

General

60

4
BVHNM-19-32

Software Engineering
3 Hours

80

32

20

100

40

General

60

4
BVHNM-19-33

Routing & Switching
3 Hours

80

32

20

100

40

General

60

4
BVHNM-19-34

Fundamentals of Network Cabling-II
3 Hours

80

32

20

100

40

Skill

60

4
BVHNM-19-35
Practical Based on BVHNM-19-33

3 Hours

100

40

100

40

Skill

75

5
BVHNM-19-36
Practical Based on BVHNM-19-34

3 Hours

100

40

100

40

Skill

75

5
BVHNM-19-37
Tutorial Based on Lab

Skill

30

2
BVHNM-19-38
Project Work*

100

40

100

40

Skill

60

2
* For Project work reports, date of submission shall be 15 December in Odd semester and 30 May in the even semester. After that, candidate has to pay late fee as per university examination norms. Evaluation of Project report shall be carried out by external examiner.
Kurukshetra University, Kurukshetra

Scheme of Examination for Bachelor of Vocation (Computer Hardware and Networking Maintenance)
(Three Year Programme) w.e.f 2020-21
Semester 4

Paper Code

Nomenclature

Duration of Exam

External

Internal

Total Marks

Type

Hours in Semester

Credits

Maximum Marks

Passing Marks

Maximum Marks

Passing Marks

BVHNM-19-41

Object Oriented Programming with C++
3 Hours

80

32

20

100

40

General

60

4
BVHNM-19-42

Operating System
3 Hours

80

32

20

100

40

General

60

4
BVHNM-19-43

Windows Server Administration 
3 Hours

80

32

20

100

40

General

60

4
BVHNM-19-44

Network Administration
3 Hours

80

32

20

100

40

Skill

60

4
BVHNM-19-45
Practical Based on BVHNM-19-43

3 Hours

100

40

100

40

Skill

75

5
BVHNM-19-46
Practical Based on BVHNM-19-44

3 Hours

100

40

100

40

Skill

75

5
BVHNM-19-47
Tutorial Based on Lab

Skill

30

2
BVHNM-19-48
Project Work*

100

40

100

40

Skill

60

2
* For Project work reports, date of submission shall be 15 December in Odd semester and 30 May in the even semester. After that, candidate has to pay late fee as per university examination norms. Evaluation of Project report shall be carried out by external examiner.
Job Role: Network Support Engineer




Kurukshetra University, Kurukshetra

Scheme of Examination for Bachelor of Vocation (Computer Hardware and Networking Maintenance)
(Three Year Programme) w.e.f 2021-22
Semester 5


* For Project work reports, date of submission shall be 15 December in Odd semester and 30 May in the even semester. After that, candidate has to pay late fee as per university examination norms. Evaluation of Project report shall be carried out by external examiner.

Kurukshetra University, Kurukshetra

Scheme of Examination for Bachelor of Vocation (Computer Hardware and Networking Maintenance)
(Three Year Programme) w.e.f July, 2019
Semester 6

	Paper Code
	Nomenclature
	Duration of Exam
	External
	Internal
	Total Marks
	Type
	Hours in Semester
	Credits

	
	
	
	Maximum Marks
	Passing Marks
	
	Maximum Marks
	Passing Marks
	
	
	

	BVHNM-19-61
	Relational Data Base Management System
	3 Hours
	80
	32
	20
	100
	40
	General
	60
	4

	BVHNM-19-62
	Wireless Networks
	3 Hours
	80
	32
	20
	100
	40
	General
	60
	4

	BVHNM-19-63
	Linux & Shell Programming
	3 Hours
	80
	32
	20
	100
	40
	General
	60
	4

	BVHNM-19-64
	Firewall Technology
	3 Hours
	80
	32
	20
	100
	40
	Skill
	60
	4

	BVHNM-19-65
	Practical Based on BVHNM-19-61
	3 Hours
	100
	40
	
	100
	40
	Skill
	75
	5

	BVHNM-19-66
	Practical Based on BVHNM-19-63 
	3 Hours
	100
	40
	
	100
	40
	Skill
	75
	5

	BVHNM-19-67
	Tutorial Based on Lab
	
	
	
	
	
	
	Skill
	30
	2

	BVHNM-19-68
	Project Work*
	
	100
	40
	
	100
	40
	Skill
	60
	2


* For Project work reports, date of submission shall be 15 December in Odd semester and 30 May in the even semester. After that, candidate has to pay late fee as per university examination norms. Evaluation of Project report shall be carried out by external examiner.
Job Role: Network and Hardware Engineer

BVHNM-19-11 Computer Fundamentals
 Maximum Marks: 100









 External: 80
 Time: 3 hours





             



            Internal: 20

Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.

UNIT I
Evolution of Computer – Generations, Types of Computer, Computer System Characteristics, Basic Components of a Digital Computer – Control Unit, ALU, Input/Output Function and Memory, Memory Addressing Capability of a CPU, Word Length of a Computer, Processing Speed of a Computer, Computer Classification.

UNIT II
Input/Output Units - Keyboard, Mouse, Trackball, Joystick, Digitizing Tablet, Scanners, Digital Camera, MICR, OCR, OMR, Bar-Code Reader,  Resolution, Refresh Rate, Dot Pitch, Video Standard – VGA, SVGA, XGA etc., Printers & its Types – Daisy Wheel, Dot Matrix, Inkjet, Laser, Line Printer, Plotter; Sound Card and Speakers.

UNIT III
Memory – RAM, ROM, EPROM, PROM and Other Types of Memory, Storage Fundamentals – Primary Vs Secondary Data Storage, Various Storage Devices – Magnetic Tape, Magnetic Disks, Cartridge Tape, Hard Disk Drives, Floppy Disks (Winchester Disk), Optical Disks, CD, VCD, CD-R, CD-RW, Zip Drive, Flash Drives, Video Disk, Blue Ray Disc, SD/MMC Memory Cards, Physical Structure of Floppy & Hard Disk, Drive Naming Conventions in PC, DVD, DVD-RW, USB Pen Drive.

UNIT IV
Information Representation - Number Systems, Conversion from one Number System to another Number System, Integer Representation – Sign Magnitude, 1’s Complement, 2’s Complement, BCD Codes. Floating-point Representation, Binary Arithmetic – Addition, Subtraction, Multiplication, Division.

TEXT BOOKS:
· V. Rajaraman and Neeharika Adabala, Fundamentals of Computers, PHI, Jan., 2015

· P.K. Sinha , Computer Fundamentals, BPB Publication, 2004
REFERENCE BOOKS:
· S.K. Basandra, Computer Today, Galgotia Publications, 2010

· B. Ram, Computer Fundamentals, New Age International Publisher, June, 2007

BVHNM-19-12 Computer Networks 
Maximum Marks: 100









External: 80
 Time: 3 hours





             



            Internal: 20

Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT – I
Introduction to Data Communication and Computer Networks; Uses of Computer Networks; Types of Computer Networks and their Topologies; Network Hardware Components: Connectors, Transceivers, Repeaters, Hubs, Network Interface Cards and PC Cards, Bridges, Switches, Routers, Gateways; Network Software: Network Design issues and Protocols; Connection-Oriented and Connectionless Services; OSI Reference Model; TCP/IP Model;
UNIT – II
Analog and Digital Communications Concepts: Analog and Digital data and signals; Bandwidth and Data Rate, Capacity, Baud Rate; Guided and Wireless Transmission Media; Communication Satellites; Switching and Multiplexing; Modems and modulation techniques;
UNIT - III
Data Link Layer Design issues; Error Detection and Correction methods; Sliding Window Protocols: One-bit, Go Back N and Selective Repeat; Media Access Control: ALOHA, Slotted ALOHA, CSMA, Collision free protocols; Introduction to LAN technologies: Ethernet, Switched Ethernet, Fast Ethernet, Gigabit Ethernet; Token Ring; Introduction to Wireless LANs and Bluetooth;
UNIT – IV
Routing Algorithms: Flooding, Shortest Path Routing, Distance Vector Routing; Link State Routing, Hierarchical Routing; Congestion Control; Traffic shaping; Choke packets; Load shedding; Application Layer: Introduction to DNS, E-Mail and WWW services; Network Security Issues: Security attacks; Encryption methods; Firewalls; Digital Signatures;

TEXT BOOKS:
· Andrew S. Tanenbaum and David J. Wetherall, “Computer Networks”, Pearson Education, 2013.

· Michael A. Gallo, Bill Hancock and William M. Hancock, “Computer Communications and Networking Technologies”, Brooks/Cole,  2001.
REFERENCE BOOKS:
· Behrouz A Forouzan, “Data Communications and Networking (SIE)”, McGraw Hill, 2017.

· Bhushan Trivedi, “Computer Networks”, Oxford University Press, 2012.
BVHNM-19-13 PC Software 
 Maximum Marks: 100



                     




External: 80
 Time: 3 hours
  









            Internal: 20

Note: Examiner will be required to set NINE questions in all. Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
MS-Windows: Operating System: Definition & Functions, Basics of Windows, Basic Components of Windows, Icons, Types of Icons, Taskbar, Activating Windows, Using Desktop, Title Bar, Running Applications, Exploring Computer, Managing Files and Folders, Copying and Moving Files and Folders. 

Control Panel: Display Properties, Adding and Removing Software and Hardware, Setting Date and Time, Screen Saver and Appearance using Windows.

UNIT II
Word Processor: Introduction to Office Automation, Creating & Editing Document, Formatting Document, Auto-text, Autocorrect, Spelling and Grammar Tool, Document Dictionary, Page Formatting, Bookmark, Advance Features: Mail Merge, Macros, Table, File Management, Printing, Styles, Linking and Embedding Objects, Template.

UNIT III
Spreadsheet : Introduction to Spreadsheet, Creating & Editing Worksheet, Formatting and Essential Operations, Formulas and Functions, Charts, Advance Features -Pivot Table & Pivot Chart, Linking and Consolidation. Database Management - Sorting, Filtering, Table, Validation, Goal Seek, Scenario, What- if Analysis.

UNIT IV
Presentation Software: Presentations, Creating Manipulating & Enhancing Slides, Organizational Charts, Excel Charts, Word Art, Layering Art Objects, Animations and Sounds, Inserting Animated Pictures or Accessing Through Objects, Inserting Recorded Sound Effect,  In Built Sound Effect.

TEXT BOOKS:
· Ravi Kant Taxali, Computer Course: Windows 7 and Office 2010, McGraw Hill Education(India) Pvt. Ltd., 2017

· Michael Busby and Russell A. Stultz., Learn MS Office 2000, BPB Publications, 2017.
REFERENCE BOOKS:
· D. Koers , Microsoft Office XP Fast & Easy, Prima Publishing, 2001.
· Satish Jain, M. Geetha and Kratika, MS-OFFICE 2010 Training Guide, BPB Publication, 2017.
BVHNM-19-14 Computer Hardware
 Maximum Marks: 100









External: 80
 Time: 3 hours











Internal: 20
Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Introduction to computer hardware: Peripheral devices of a Computer system, Add On cards: network interface card, sound card and graphics card, functional description of various parts of a PC, UPS, Types of UPS: offline, online and line interactive UPS

UNIT II
Various Components of a PC: Mother Board: Types of Motherboard AT, ATX, and BTX. Ports: Types of Ports, serial and parallel ports. Hard Disk: Types of Hard Disk: PATA, SATA, SCSI. RAM: Types of RAM: SRAM, DRAM, SDRAM, Power supply unit, cabinet, Processor.

UNIT III
Cables: Types of Cables: USB, VGA, DVI, RJ11, RJ45, HDMI, SERIAL, and PARALLEL, Connecting Cables from SMPS to motherboard, hard disk etc, Establishing data connection for mother board, hard disk, and drivers, Fixing wires for power restart switches, fixing wires for power & HDD LED, External USB and Audio Connections. Drivers: Types of drivers: Device drivers, LAN drivers, sound drivers, graphics drivers.

UNIT IV
BIOS: Introduction, Connecting & disconnecting computer peripherals and components Mouse, Keyboard, Monitor, Hard Disk. Window installation, Hard disk: partitioning and formatting, creating, formatting and deleting partitions using DISKPART in Command Prompt and Graphical User Interface. Antivirus: features and Significance, Installing third party application. Firewall: Introduction to firewall, Features of firewall.

TEXT BOOKS:
· B. Govindarajalu, IBM PC and Clones: Hardware, Troubleshooting and Maintenance, McGraw Hill Education, 2002
· S.K. Basandra, Computer Today, Galgotia Publications, 2010.

· Craig Zacker and John Rourke, PC Hardware: The Complete Reference, McGraw-Hill, 2001.
REFERENCES BOOKS:
· Scott Mueller., Upgrading and Repairing PCs, Pearson, 2015

· Jean Andrews., A+ Guide to Hardware, Cengage Learning,2016.
BVHNM-19-18 Soft Skills and Personality Development
 Maximum Marks: 100









External: 80
 Time: 3 hours











Internal: 20
Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Attitude, Process of attitude formation, building  the success attitude, Spot analysis, Self-management techniques, Self-image and self-esteem, Building self -confidence, Power of irresistible enthusiasm, etiquettes and manners in a group, public speaking, oral and written communication, Body language, Importance of listening and responding, tips for technical writing.

UNIT II
Development of Communication & Co-operation, Functions of Communication, Communication Basics, Communication Networks, Tips for Effective Internal Communication, Non-verbal Communication. Ethical Communication: austerity in speech, value, ethics and communication. Communication aids. Suitable behavior towards customers, Influence in skill, Creativity in presentation & projection and Multi-cultural skills
UNIT III
Introduction to Personality-Basic of Personality, Human growth and Behaviour, Theories in Personality, Motivation; Techniques in Personality development – Self-confidence, Mnemonics, Goal setting, Time Management and effective planning, Techniques in Personality Development-Stress Management, Meditation and concentration techniques, Self hypnotism, Self-acceptance and Self-growth.

UNIT IV
Co-ordination while working in a team, Leadership styles, Leader & Team player, Management of conflict, Profiles of great and successful personalities, Role of career planning in personality development, facing  personal interviews and group discussions

TEXT BOOKS:
·  Rajiv K. Mishra ,Personality Development, Rupa & Company.

·  Indrajit Bhattacharya, An Approach to Communication Skills, Dhanpat Rai & Co.

· Varinder Kumar, Bodh Raj, Business Communication, Kalyani Publishers, 2014.
REFERENCES BOOKS:
· Edward E. Smith, Susan Nolen-Hoeksema, Barbara Fredrickson and Geoffrey Loftus, Atkinson and Hilgard’s Introduction to Psychology, Wadsworth Publishing, 2002.

· Ravi Aggarwal, Communication: Today & Tomorrow, Sublime Publications.
BVHNM-19-21 Programming in C 
 Maximum Marks: 100









External: 80
 Time: 3 hours











Internal: 20
Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Overview of C: History & Importance of C, Structure of a C Program.

Elements of C: C character set, identifiers and keywords, Data types, Constants and Variables, Assignment statement, Symbolic constant. 

Input/output: Unformatted & formatted I/O function, Input functions (scanf(), getch(), getche(), getchar(), gets()), output functions (printf(), putch(), putchar(), puts()).
UNIT II
Operators & Expression: Arithmetic, relational, logical, bitwise, unary, assignment, conditional operators and special operators. Arithmetic expressions, evaluation of arithmetic expression, type casting and conversion, operator hierarchy & associativity.

Decision making & branching: Decision making with IF statement, IF-ELSE statement, Nested IF statement, ELSE-IF ladder, switch statement, goto statement.
UNIT III
Decision making & looping: For, while, do-while loop, jumps in loops, break, continue statement.

Functions: Definition, prototype, passing parameters, recursion.

UNIT IV
Storage classes in C: auto, extern, register and static storage class, their scope, storage, & lifetime.

Arrays: Definition, types, initialization, processing an array. Structure and Union.

TEXT BOOKS
· Byron  Gottfried, Programming with C, McGraw Hill Education, 2018.

· E. Balagurusamy, Computing Fundamentals and C Programming, McGraw Hill Education, 2017.
REFERENCE BOOKS
· Jeri R. Hanly and Elliot B. Koffman; Problem Solving and Program Design in C; Pearson Education India, 2013.

· Yashvant Kanetker; Let us C, BPB, 2017.

BVHNM-19-22 Trends in Computing Technology
 Maximum Marks: 100









External: 80
 Time: 3 hours










            Internal: 20

Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Cloud Computing Basics: Cloud Computing Definition, Cloud Types, Characteristics, Laws of Cloudonomics, Cloud Computing Drawbacks, Cloud Adoption, Measuring Cost; Cloud Architecture: Cloud Computing Stack, Connecting to Cloud; Cloud Services and Applications: Infrastructure as a Service, Platform as a Service, Software as a Service, Defining identity as a Service, Defining Compliance as a Service. 
UNIT II
Abstraction and Virtualization: Virtualization Technologies, Load Balancing, Hypervisors, Machine Imaging, Porting Applications. 

Google Web Services: Google Application Portfolio, Google Toolkit, Google Application Engine; 

Amazon Web Services: Elastic Compute Cloud, Amazon Storage System, Amazon Database Services; 

Microsoft Cloud Services: Windows Azure Platform, Windows Live
UNIT III
Introduction: Internet of Things: Physical Design, Logical Design, IoT Enabling Technologies, IoT Levels & Deployment Templates, Domain Specific IoTs: IoT and M2M 

IoT Architecture: M2M high-level ETSI architecture, IETF architecture for IoT, OGC architecture, IoT reference model, Domain model, information model, functional model, communication model. IoT reference architecture. 
UNIT IV
IoT Protocols: Protocol Standardization for IoT, Efforts, M2M and WSN Protocols, SCADA and RFID Protocols 

Unified Data Standards: Protocols IEEE 802.15.4, BACNet Protocol 
TEXT BOOKS:
· Barrie Sosinsky, Cloud Computing Bible, Wiley Publishing Inc., 2011 

· Raj Kumar Buyya and Amir Vahid Dastjerdi; Internet of Things: Principles and Paradigm, Morgan Kaufmann, 2016.

REFERENCE BOOKS:
· C. Baun,  M. Kunze , J. Nimis and S. Tai  ; Cloud Computing Web based Dynamic IT Services, Springer, 2011 

· Peter Waher, Learning Internet of Things, Packt Publishing Limited, 2015.
BVHNM-19-23 Logical Organization of Computers 
Maximum Marks: 100









External: 80
 Time: 3 hours











Internal: 20
Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Information Representation: Number Systems, Binary Arithmetic, Fixed-point and Floating point representation of numbers, BCD Codes, Error detecting and correcting codes, Character Representation – ASCII, EBCDIC.
UNIT II
Binary Logic: Boolean Algebra, Boolean Theorems, Boolean Functions and Truth Tables, Canonical and Standard forms of Boolean functions, Simplification of Boolean Functions – Venn Diagram, Karnaugh Maps.
UNIT III
Digital Logic: Basic Gates – AND, OR, NOT, Universal Gates – NAND, NOR, Other Gates – XOR, XNOR etc. Combinational Circuits: Half-Adder, Full-Adder, Half- Subtractor, Full-Subtractor, Encoders, Decoders, Multiplexers, Demultiplexers, Comparators, Code Converters.
UNIT IV
Sequential Logic: Characteristics, Flip-Flops, Clocked RS, D type, JK, T type and Master-Slave flip-flops. State table, state diagram. Flip-flop excitation tables. 

Shift registers: serial in parallel out and parallel in parallel out. Designing counters-Asynchronous and Synchronous Binary Counters, Modulo-N Counters and Up-Down Counters

TEXT BOOKS
· M. Morris Mano, Digital Logic and Computer Design, Pearson Education India, 2016.

· V. Rajaraman and T. Radhakrishnan, An Introduction to Digital Computer Design, PHI Learning Pvt. Ltd., 2007.

REFERENCE BOOKS
· Andrew S. Tanenbaum and T. Austin, Structured Computer Organization, Pearson Education India, 2016.

· Nicholas Carter, Schaum’s Outlines of Computer Architecture, McGraw-Hill Education, 2002.
BVHNM-19-24 Fundamentals of Network Cabling-I
Maximum Marks: 100









External: 80
 Time: 3 hours











Internal: 20

Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Introduction to Data Cabling: The Golden Rules of Data Cabling, The Importance of Reliable Cabling, The Legacy of Proprietary Cabling System, Cabling and the Need for Speed, Cable Design, Data Communications, Reasons of Data Slow down, Near-End Crosstalk(NEXT), Far End Crosstalk(FEXT), Equal-Level-Far-End Crosstalk(ELFEXT), Pair-to-Pair Crosstalk, Power-Sum Crosstalk, External Interference, Attenuation-to-Crosstalk Ratio(ACR), Propagation Delay, Delay Skew, The future of Cabling Performance.

UNIT II
Cabling Specifications and Standards: Structured Cabling and Standardization, ANSI/TIA/EIA-568-B Purpose and Scope, ISO/IEC 11801, Anixter Cable performance Levels Program, Other Cabling Technologies.

Choosing the Correct Cabling: Topologies, UTP, Optical Fiber and Future Proofing, Network Architectures, Network-Connectivity Devices.

UNIT III
Cable System and Infrastructure Constraints: Origin of Codes, The National Electrical Code, Knowing and Following the Codes, Cabling System Components: The Cable, Wall Plates and Connectors, Cabling Pathways, Wiring Closets.

Tools of the Trade: Building a Cabling Tool Kit, Common Cabling Tools, Cable Testing, Cabling Supplies and Tools, Tools That a Smart Data-Cable Technician Carries, A Preassembled Kit.

UNIT IV
Copper Cable Media: Types of Copper Cabling, Copper Cable for Data Applications, Copper Cable for Voice Applications, Testing, Connectors: Twisted-Pair Cable Connectors, Coaxial Cable Connectors, Fiber-Optic Cable Connectors, Fiber-Optics Media: Introduction to Fiber-Optic Transmission, Advantages and Disadvantages of Fiber-Optic Cabling, Types of Fiber-Optic Cable, Fiber Installation Issues. Unbounded (Wireless) Media:  Infrared Transmission, Advantage of Infrared, Radio Frequency (RF) Systems, Microwaves Communications.

TEXT BOOK:
· David Barnett, David Groth and Jim McBee, Cabling: The Complete Guide to Network Wiring, Sybex, 2008.

REFERENCE BOOK:
· Bill Woodward and Andrew Oliviero, Cabling: The Complete Guide to Copper and Fiber-Optic Networking , Sybex,  Fourth Edition, March 2014.

BVHNM-19-31 Data Structures 
 Maximum marks: 100     









External: 80
 Time: 3 hours








            

Internal: 20
Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Introduction to Data Structures: Elementary Data Organization, Data Structure Operations, Algorithm Complexity and Time-space Tradeoff, Classification of Data Structures.

String Processing: Storing Strings, String Operations, Pattern Matching Algorithms.

Arrays: Linear Arrays, Operations on Arrays, Multidimensional Arrays, Storage of Arrays, Matrices, Sparse Matrices.

UNIT II
Linked Lists: Representation of Linked List in Memory, Traversal, Searching, Insertion, Deletion, Sorted Linked List, Header List, Two–way List.

Stacks, Queues, Linked and Array Representation of Stacks, Queues, and Dequeues, Priority Queues, Operations on Stacks and Queues.

UNIT III
Applications of Stacks: Recursion, Polish Notation, Quick Sort.

Trees: Binary Trees, Representation of Binary Trees in Memory, Threaded Binary Trees, Balanced Tree, Different Tree Traversal Algorithms, Binary Search Tree: Searching, Insertion, and Deletion in a Binary Search Tree, Heap Sort.

UNIT IV
Representation of Graphs and Applications: Adjacency Matrix, Path Matrix, Shortest Path Algorithm, Linked Representation of a Graph, Traversing a Graph.

Sorting and Searching: Linear Search, Binary Search, Insertion Sort, Selection Sort, Bubble Sort, Radix Sort, Merge Sort.
TEXT BOOKS:
· Seymour  Lipschutz, Data Structures(SIE),  Mc Graw Hill India; 1st edition, 2014.

· Aaron M. Tanenbaum, Yedidyah Langsam and Moshe J. Augenstein, Data Structures using C, Prentice Hall of India Pvt. Ltd., New Delhi, 2009
REFERENCE BOOKS:
· J.P. Tremblay and P.G. Sorenson, An Introduction to Data Structures with Applications, McGraw Hill Education, 2017.

· Mark Allen Weiss, Data Structures and Algorithm Analysis in C, Pearson Education India, 2002.
BVHNM-19-32 Software Engineering 
 Maximum marks: 100     









External: 80
 Time: 3 hours








            

Internal: 20
Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Software Crisis – Problem and Causes, Software Life Cycle Models: Waterfall, Prototype, Evolutionary and Spiral Models. Software Project Planning: Cost Estimation: COCOMO Model, Putnam Resource Allocation Model, Risk Management, Project Scheduling, Personnel Planning, Team Structure, Software Configuration Management, Quality Assurance, Project Monitoring.

UNIT II
Software Requirement, Analysis and Specifications: Structured Analysis, Data Flow Diagrams, Data Dictionaries, Entity-Relationship Diagrams, Software Requirement and Specifications, Behavioral and non-behavioral Requirements.

Software Design: Design Fundamentals, Problem Partitioning and Abstraction, Design Methodology, Cohesion & Coupling, Classification of Cohesiveness & Coupling.

UNIT III
Coding: Programming Style, Structured Programming. Software Testing: Testing Fundamentals, Functional Testing: Boundary Value Analysis.

Equivalence Class Testing, Decision Table Testing, Cause Effect Graphing, Structural Testing: Control Flow Based and Data Flow Based Testing, Loop Testing.

UNIT IV
Software Testing Strategies: Unit Testing, Integration Testing, Validation Testing, System Testing, Alpha and Beta Testing.

Software Maintenance: Type of Maintenance, Management of Maintenance, Maintenance Process, Maintenance Characteristics.

. 
TEXT BOOKS:
· Roger S. Pressman, Software Engineering – A Practitioner’s Approach, McGraw Hill Education, 2009 

· Ian Sommerville, Software Engineering, Pearson Education, 2017.
REFERENCE BOOKS:
· Pankaj Jalote, An Integrated Approach to Software Engineering, Narosa , 2005.

· James F. Peters and Witold Pedrycz, Software Engineering: An Engineering Approach, John Wiley and Sons, New Delhi, 2000.

BVHNM-19-33 Routing and Switching
 Maximum Marks: 100









External: 80
 Time: 3 hours










            Internal: 20

Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Router: Introduction, components of routers, Types of Routers: Broadband Routers, Wireless Routers, Edge Router, Subscriber Edge Router, Inter-provider Border Router, Core Router, Wired and Wireless Routers. Functions of routers, router modes, Configuration of Router: names, passwords, password encryption, interfaces name, creating a login banner, saving configuration and erasing configuration.

UNIT II
Routing: Introduction, Types of routing: Static and dynamic routing, Static routing: Configuring a static route, Static routes and Administrative distance, Configuring default route. Dynamic routing: Dynamic Routing Protocols: RIPv1, RIPv2, IGRP, EIGRP and OSPF. Delivery Semantics: Unicast, Anycast, Multicast, Broadcast, Geocast. Configuring and Verifying RIP, IGRP, OSPF, EIGRP.

UNIT III
Switch: Introduction, Roles of switches in network, Types of switches: Managed and Unmanaged Switch. Working of switch in different layers. Configuration of Switch: Command Mode, Setting Host Names, Setting Passwords, Setting IP Addresses and Default Gateways, Setting Operational Speed, Switch Port Security, Sticky MAC Addresses.
UNIT IV
Switching: Introduction, Switching Services, Bridging vs LAN Switching, Switch Functions at Layer 2, Definition of Spanning Tree Protocol (STP), Operations of STP, STP Port States, Definition of VLAN, Typing of VLAN: Static and Dynamic, VLAN Identification Methods, VLAN Trunking Protocol (VTP), VTP Modes of Operation, Routing between VLANs, Configuring Inter-VLAN Routing.

TEXT BOOKS:
· Raymond Lacoste and Kevin Wallace, CCNP Routing and Switching TSHOOT 300 - 135: Official Cert Guide, Pearson India ,2015

· Todd Lammle, CCNA Routing and Switching Study Guide, Wiley India Pvt Ltd, 2nd Edition, 2016
· Richard Deal, CCNA Cisco Certified Network Associate Study Guide, Mcgraw Hill Education, 3rd Edition, 2017. 

REFERENCES BOOKS:
· Vikas Gupta, Comdex Hardware and Networking Course Kit, Dreamtech Press, 2014.

· Toby J. Velte and Anthony T. Velte, Cisco a Beginner's Guide, Fifth Edition, McGraw-Hill Education, 2013

· Bobbi Sandberg, Networking: The Complete Reference 3rd Edition, McGraw Hill Education, 2015.
BVHNM-19-34 Fundamentals of Network Cabling-II
 Maximum Marks: 100









External: 80
 Time: 3 hours











Internal: 20

Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Cabling-System Design and Installation: Element of a Successful Cabling Installation, Cabling Topologies, Cabling Plant Uses, Choice of Media, Telecommunication Rooms, Cabling Management, Data and Cabling Security, Cabling Installation Procedures.

UNIT II
Cable Connector Installation: Twisted Pair Cable Connector Installation, Coaxial Cable-Connector Installation, Fiber-Optic Cable-Connector Installation.

Cable-System Testing and Troubleshooting: Installation Testing, Cable-Plant Certification, Cable Testing Tools, Troubleshooting Cabling Problems.

UNIT III
Creating a Request for Proposal (RFP): Request for Proposal, Developing a Request for Proposal, Distributing the RFP and Managing the Vendor Selection Process, Project Administration, Technology Network Infrastructure Request for Proposal.

UNIT IV
Cabling Work-Experience from the Field: Hints and Guidelines, Work Safely, Case Studies: A Small Job, A Large Job, A Peculiar Job, An Inside Job.

TEXT BOOK:
· David Barnett, David Groth and Jim McBee, Cabling: The Complete Guide to Network Wiring, Sybex, 2008.

REFERENCE BOOK:
· Bill Woodward and Andrew Oliviero, Cabling: The Complete Guide to Copper and Fiber-Optic Networking , Sybex,  Fourth Edition, March 2014.

BVHNM-19-41 Object Oriented Programming with C++
 Maximum marks: 100     









External: 80
 Time: 3 hours








            

Internal: 20
Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Introduction to Programming C++: Object-oriented Features of C++, Class and Objects, Data Hiding & Encapsulation, Structures, Data Members and Member Functions, Inline Functions, Static Data Members and Member Functions, Friend Functions, Preprocessor Directives, Namespace, Comparing C with C++.

UNIT II
Constructors & Destructors: Roles and Types of Constructors, Roles of Destructors, Dynamic Memory Allocation: Pointers and their Manipulation, new and delete Operators ‘this’ Pointer. Console I/O: Formatted and Unformatted I/O, Manipulators.

UNIT III
Compile-Time Polymorphism: Unary and Binary Operators Overloading Through Member Functions and Friend Functions, Function Overloading. 

Inheritance: Types of Derivations, Forms of Inheritance, Roles of Constructors and Destructors in Inheritance. 

UNIT IV
Genericity in C++: Template Function, Template Class, Inheritance and Templates. Exception Handling: try, throw and catch constructs, rethrowing an Exception, catch all Handlers.
TEXT BOOKS:
· E. Balagurusamy, Object Oriented Programming with C++, Tata McGraw Hill, 2001

· Robert Lafore, Object Oriented Programming in Turbo C++, The Waite Group Press, 1994
REFERENCE BOOKS:
· Herbert Schildt, The Complete Reference in C++, TMH, 2002.

· Paul Deitel. and Harvey Deitel, C++ How to Program, Pearson Education, 2017.
BVHNM-19-42 Operating System
 Maximum marks: 100     









External: 80
 Time: 3 hours








            

Internal: 20
Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Introduction: operating system, architecture, functions, characteristics, historical evolution, types: Serial batch, multiprogramming, time sharing, real time, distributed and parallel. OS as resource Manager.

Computer system structures: I/O structure, storage structure, storage hierarchy.

Operating system structure: system components, services, system calls, system programs, system structures.
UNIT II
Process management: process concepts, process state, process control block, operations, process scheduling, inter process communication.

CPU Scheduling: scheduling criteria, levels of scheduling, scheduling algorithms, multiple processor scheduling. Deadlocks: Characterization, methods of handling, deadlock detection, prevention, avoidance, recovery.

UNIT III
Storage Management: memory management of single-user and multiuser operating system, partitioning, swapping, paging and segmentation, virtual memory, Page replacement Algorithms, Thrashing.

Process synchronization: critical section problems, semaphores. Mutual exclusion
UNIT IV
Device and file management: Disk scheduling, Disk structure, Disk management, File Systems: Functions of the system, File access and allocation methods, Directory Systems: Structured Organizations, directory and file protection mechanisms.

TEXT BOOKS:
· A. Silberschatz, P.B. Galvin,and G. Gagne, “Operating System Concepts”, Wiley, 2017.

· A.S. Godbole  and A. Kahate, Operating Systems, McGraw Hill Education, 2017.
REFERENCE BOOKS:
· H.M. Deitel, P.J. Deitel and D.R. Choffnes, “Operating Systems”, Pearson Education India, 2007.

· A.S. Tanenbaum and A.S. Woodhull, “Operating System- Design and Implementation”, Pearson, 2006.
BVHNM-19-43 Windows Server Administration
 Maximum Marks: 100









External: 80
 Time: 3 hours










            Internal: 20

Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Network Operating Systems: Windows Server Editions, Linux, Unix, Terminal services: Dumb terminals, terminal server configuration, windows server as terminal server, advantages of terminal services. 

Windows Server: different ways to install network operating system, pre-installation requirements, Maintaining AD DS, Managing User and Service Accounts, Implementing a Group Policy Infrastructure, Managing User Desktops with Group Policy, Installing, Configuring, and Troubleshooting the Network Policy Server Role.

UNIT II
Installing and Configuring a Network Policy Server: Implementing Network Access Protection, Implementing Remote Access, Implementing Direct Access by Using the Getting Started Wizard, Deploying an Advanced Direct Access Solution, Implementing VPN, Implementing Web Application Proxy, Optimizing File Services, Configuring Quotas and File Screening Using File Server Resource Manager, Implementing Distributed File System, Configuring Encryption and Advanced Auditing, Deploying and Maintaining Server Images, Using Windows Deployment Services to Deploy Windows Server, Implementing Update Management, Monitoring Windows Server
UNIT III
Microsoft Windows Server: Deploying and Managing Windows Server, Introduction to Active Directory Domain Services, Installing Domain Controllers, Managing Active Directory Domain Services Objects, Automating Active Directory Domain Services Administration, Implementing Dynamic Host Configuration Protocol, Implementing DNS, Implementing Local Storage, Implementing File and Print Services.

UNIT IV
Windows Security: Firewalls, Spyware, viruses, User accounts security, Search strategies System performance, Troubleshooting tools, Windows registry, Administering Windows Server: Configuring and Troubleshooting Domain Name System, Configuring and Troubleshooting DNS, Maintaining Active Directory Domain Services.

TEXT BOOKS:
· Windows Server Administration Fundamentals by Microsoft Official Academic Course, 2015

· Darril Gibson, Microsoft Windows Networking Essentials 1st Edition, Sybex, 2011.

· Tom Carpenter, Microsoft Windows Server Administration Essentials, Sybex, 2011.
REFERENCE BOOKS:
· Kris Jamsa, Rescued by Windows, Course technology Inc., 1993.
BVHNM-19-44 Network Administration
 Maximum Marks: 100









External: 80
 Time: 3 hours










            Internal: 20

Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Backing UP and Restoring IOS Software and Configuration: Boot system commands, IOS file system, backing up configuration to a TFTP server, restoring configuration to a TFTP server, backing up the IOS software to a TFTP server, restoring/upgrading the IOS software from a TFTP server, restoring IOS software from ROM Monitor mode using Xmodem.

UNIT II
Password-Recovery Procedures and Configuration Register: The configuration register: A visual representation, bit means, The boot field, Console terminal baud rate setting, Console line speed: CLI & ROM Monitor mode, password recovery procedures for router, Password recovery procedures for switches.

UNIT III
Basic troubleshooting: Viewing routing table, Determining the Gateway of last resort, Last routing update, OSI layer 3 testing, OSI layer 7 testing, Interpreting the show interface command, Using CDP to troubleshooting, show controllers command debug commands, Time stamps, Operating system IP verification commands, the ip http server command, netstat command.
UNIT IV
Security Device Manager: SDM connecting with CLI and GUI, SDM Express Wizard with no CLI pre-configuration, resetting the router to factory defaults, SDM user interfaces, Configuration routing using SDM, SDM monitor mode, SDM to configuration a router as a DHCP server & client, SDM configuration NAT/PAT.

TEXT BOOKS:
· Richard Deal, CCNA Cisco Certified Network Associate Study Guide, Mcgraw Hill Education, 3rd Edition, 2017. 

· Troy McMillan, Cisco Networking Essentials, Sybex, 2015. 

· Vikas Gupta, Comdex Hardware and Networking Course Kit, Dreamtech Press, 2014.

· William Stallings, Cryptography and Network Security: Principles and Practice, Pearson Education, 2017
REFERENCE BOOKS:
· Toby J. Velte and Anthony T. Velte, Cisco a Beginner's Guide, Fifth Edition, McGraw-Hill Education, 2013

· Bobbi Sandberg, Networking: The Complete Reference 3rd Edition, Mcgraw Hill Education, 2015.
BVHNM-19-51 Fundamentals of Database Systems
 Maximum Marks: 100









External: 80
 Time: 3 hours










          Internal: 20

Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Basic Concepts – Data, Information, Records and files. Traditional file Based Approach- Limitations of Traditional File Based Approach, Database Approach-Characteristics of Database Approach, Database Management System (DBMS), Components of DBMS Environment, DBMS Functions and Components, Advantages and Disadvantages of DBMS.

UNIT II
Actors on the Scene - Data and Database Administrator, Database Designers, End users Applications Developers and Workers behind the Scene.

Database System Architecture – Three Levels of Architecture, Schemas – External, Conceptual and Internal Level, Database Languages – VDL, DDL, SDL, DML, SQL, Mappings – External/Conceptual and Conceptual/Internal, Instances, Data Independence – Logical and Physical Data Independence
UNIT III
Data Models: High Level, Low Level and Representational – Records- based Data Models, Object-based Data Models, Physical Data Models and Conceptual Models 

Entity-Relationship Model – Concepts, Entity Types, Entity Sets, Attributes, Relationships, Constraints, Keys , Degree, Cardinality etc.

ER Diagrams of any Database Organization- Inventory System, Payroll System, Reservation System, Online Book Store etc.
UNIT IV
Classification of Database Management System, Centralized and Client Server architecture

Relational Data Model:-Brief History, Terminology in Relational Data Structure, Relations, Properties of Relations, Keys – Primary, Secondary, Composite, Candidate, Alternate and Foreign Key, Domains, Integrity Constraints over Relations.

TEXT BOOKS:
· Ramez Elmasri & Shamkant B. Navathe, “Fundamentals of Database Systems”, Pearson, 2016.

· C.J. Date, “An Introduction to Database Systems”, Pearson Education, 2003.
REFERENCE BOOKS:
·  H.F. Korth, A. Silverschatz & S. Sudarshan, “Database Concepts”, McGraw Hill Education,2013.

BVHNM-19-52 Web Designing
 Maximum marks: 100     









External: 80
 Time: 3 hours








           


Internal: 20
Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Introduction to Internet and World Wide Web , Web Browsers, Web server, Web page, Web site.

Web Publishing: Hosting your site, Internet Service Provider, Planning & Designing Web Site, Steps for Developing Sites, Choosing the Contents, Home Page, Domain Names, Creating a Web Site.

HTML: Introduction, Tags, HTML Standards, Creating Web Pages, Adding Background Colors, Page Formatting, Break Tag, Paragraph Tag, HR Tag, Preformatted Text, Working with Headings, Images, Linking Web Pages, Tables and Lists, Forms, Buttons.
UNIT II
Introduction to CSS, Properties and Values, Defining CSS Styles, Using Links and Style, Importing and Embedding Style Sheets, In lining Styles, Using Attributes, Class Attributes, ID Attributes, Using Elements, Cascading Style Sheets, Selectors, Class Selectors, ID Selectors, Contextual Selectors.
UNIT III
Introduction to JavaScript: Utility and Evolution of the JavaScript, JavaScript Versions; Differences Between Client-Side vs. Server-Side JavaScript, Statements and Operators, Variable Declarations, Operator Precedence; Implementing Control Constructs: Conditional and Looping Constructs; Implementing Functions: Defining Functions, Calling Functions, Passing Arguments, Local vs. Global Variables, Using the Return Statement, Nested Functions. JavaScript Objects: JavaScript Object Model and Hierarchy, Object properties and Methods, New Keyword, This Keyword.
UNIT IV
Fundamental JavaScript Directives: In-Line JavaScript, Linking Web Pages to External JavaScript Files, Tags and Attributes; Implementing Arrays; The delete Keyword, Introduction to Server-Side JavaScript. Cookies: Introduction and Uses of Cookie, Components of a Cookie, Using Cookies on a Web Page; Form Validation and Testing; Event Handling: Event-Driven Programming Model.

 TEXT BOOKS:
· Ivan Bayross, Web Enabled Commercial Applications Development using HTML, Javascript, DHTML & PHP, BPB Publication, 2005

· Thomas Powell, The Complete Reference HTML & CSS, McGraw Hill Education, 2017.
REFERENCE BOOKS:
· Robert Reinhardt and Snow Dowd, Macromedia Flash MX Bible, Wiley Dreamtech India Pvt Ltd, 2003.
BVHNM-19-53 PC Assembling and Troubleshooting
 Maximum Marks: 100









External: 80
 Time: 3 hours










            Internal: 20

Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Components of PC: Identifying the Major Components of a PC : System Unit, Monitor, Keyboard, Mouse Devices, Handling PC Connections.

Identifying the Internal Components of a PC: Opening a System Unit, Handling Expansion Cards.

Identifying the Right CPU for Any Motherboard: CPU Manufacturers, Processor Models, CPU Speeds, Processor Packages Installing and Upgrading CPUs, Heat Sink and Fan Assemble.

Ram Packages: SIMMs, DIMMs And RIMMs, Adding and Upgrading Ram..
UNIT II
Motherboard: Common Motherboard Features, Installing a Motherboard. 

Expansion Bus: Expansion Buses, Internal Buses: ISA, PCI, AGP. Expansion Card, External Expansion Buses: USB. Power Supply: Wattage, Connectors, Common Power Supply problems. 

Cooling: Power Supply Fan, Case Fans.
.
UNIT III
Sound: Working of Sound in a PC, MIDI, Purchasing the Right Sound Card: Processor Capabilities, Speaker Support, Recording Quality, Installing a Sound Card in a Windows System, Troubleshooting Sound.
Hard Drive Maintenance and Troubleshooting: Scandisk, Defragmentation, Disk Cleanup.

CD Media: Understanding CD Media Technologies: CD Data Storage, CD-Rom, Speeds, CD-R, CD-RW, DVD, Installing CD Media Drives, Using CD Media : Autoplay in Windows XP, Burning CDs. 

CD Media Troubleshooting: Drive Problems, Disk Problems.
UNIT IV
Video : Selecting The Right Monitor, CRTs : How CRTs Work. LCDs : How LCDs Work. Selecting The Right Video Card: Graphics Processor, Video RAM. Installing And Configuring Video Software. Troubleshooting Monitor Problems: Fuzziness, Missing Color, Missing Pixels, Dim Screen, No Image, Video Card Problems.
TEXT BOOKS:
· Craig Zacker and John Rourke, PC Hardware: The Complete Reference, McGraw-Hill, 2001.

· Stephen J. Bigelow, Troubleshooting, Maintaining, Repairing PC's, McGraw Hill Education, 2017.
REFERENCE BOOKS:
· B. Govindarajalu, IBM PC and Clones: Hardware, Troubleshooting and Maintenance, McGraw Hill Education, 2002.
· Ron Gilster, PC hardware a Beginners Guide, McGraw-Hill Education, 2001.
BVHNM-19-54 VMware Workstation
 Maximum Marks: 100









External: 80
 Time: 3 hours










            Internal: 20

Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Installing Workstation: Installing Workstation Basics, Installing Debuggers, Upgrading Workstation, Workstation Window Tour, Setting Workstation Preferences, Getting Help, Finding Your License Key, Creating Virtual Machines, Preparing to Create a VM, Understanding Memory Options, Understanding Page Faults, Understanding Virtual Disk, Understanding Virtual Disk Options, Creating a VM, Working with Easy Install, Installing a Guest OS, Installing a Guest OS , Virtualizing a Physical Machine, Importing Virtual Machines, Importing Virtual Box VMs, Installing VMware Tools, VM Files, VMDK File Names

UNIT II
Using Virtual Machines: Starting a Virtual Machine, Stopping a Virtual Machine, Stopping a Virtual Machine, Resuming a Virtual Machine, Closing VMs and Exiting Workstation, Drag / Drop / Cut / Paste, Shared Folders, Mapping a Virtual Disk, Adding a Printer, Using Removable Devices, Removable Devices and Lost Data, VM Snapshot Overview, Creating Snapshots, Snapshot Best Practices, Installing New Software, Recording a VM, Deleting a VM, Goodbye Teams Hello Folders, Converting a Team
UNIT III
Manage and Configure VMs: Workstation Display Preferences, Unity Mode, Encrypting VMs, Moving VMs, Understanding the UUID, Understanding Cloning, Cloning VMs, Changing Hardware Compatibility, Exporting VMs. Configuring Devices: Configuring DVDs, Configuring USB Controllers, Managing the VHD, Compacting the VHD, Expanding the VHD, Defragmenting the VHD, The Virtual Disk Manager, Configuring Keyboard Features

UNIT IV
VM Networking: Understanding VM Networking, Common Network Configurations, Changing Default Network Configuration, Understanding Bridged Networking, Understanding NAT, Understanding Host-Only Networking, Add a Virtual Network Adapter, Modify a Virtual Network Adapter, Disconnect a Virtual Network Adapter, Configure Bandwidth and Packet Loss, VM MAC Addresses, Changing MAC Addresses, Sharing and Remoting: Understanding Workstation Server, Shared Virtual Machines, Connecting to a Remote Server.

TEXT BOOKS:
· Brian Ward, Book of VMware: The Complete Guide to VMware Workstation, No Starch Press, 2002

· Steven S. Warren, The VMware Workstation 5 Handbook, Charles River Media Networking & Security Series, Charles River Media, 2005.

· Dannielle Ruest and Nelson Ruest, Virtualization: A Beginner’s Guide, McGraw-Hill Education, 2009

BVHNM-19-61 Relational Data Base Management System 
 Maximum Marks: 100









External: 80
 Time: 3 hours










          Internal: 20

Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Relational Model Concepts, Codd's Rules for Relational Model, Hierarchical Data Model– Introduction, Features, Components, Example, Network Data Model– Introduction, Features, Components, Example, Differences between Hierarchical Data Model and Network Data Model Comparison of Relational Data Model with Hierarchical Data Model and Network Data Model Relational Algebra:-Selection and Projection, Set Operation, Join and Division.
UNIT II
Relational Calculus: Tuple Relational Calculus and Domain Relational Calculus.

Functional Dependencies and Normalization -- Purpose, Data Redundancy, Update Anomalies, Partial/Fully Functional Dependencies, Transitive Functional Dependencies, Characteristics of Functional Dependencies, Decomposition and Normal Forms (1NF, 2NF, 3NF & BCNF).

UNIT III
SQL: Data Definition and data types, Create Table, Insert Data, Viewing Data, Filtering Table Data, Sorting data, Creating Table from a Table, Destroy table, Update, View, Delete, Join, Concatenating data from Table Specifying Constraints in SQL; Primary Key, Foreign Key, Unique Key, Check Constraint, Using Functions
UNIT IV
PL/SQL-Introduction, Advantages of PL/SQL

The Generic PL/SQL Block: PL/SQL Execution Environment; PL/SQL Character Set and Data Types, Declaration and Assignment of Variables

Control Structure in PL/SQL: Conditional Control, Iterative Control, Sequential Control
TEXT BOOKS:
· Ramez Elmasri & Shamkant B. Navathe, Fundamentals of Database Systems, Pearson, 2016.

· Ivan Bayross, SQL, PL/SQL: The Programming Language of Oracle, BPB Publication, 2002.
REFERENCE BOOKS:
· C.J. Date, An Introduction to Database Systems, Pearson Education, 2003.

· H.F. Korth, A. Silverschatz & S. Sudarshan, Database Concepts, McGraw Hill Education, 2013.
BVHNM-19-62 Wireless Networks
 Maximum Marks: 100









External: 80
 Time: 3 hours










          Internal: 20

Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I

Introduction to Wireless Networks Architecture - Characteristics, Applications, Issues, Wireless vs. Wired Networks, Circuit Switched Networks and Packet Switched Networks in Details.
Multiple Radio Access - Medium Access Alternatives, Fixed-Assignment for Voice Oriented Networks, Random Access for Data Oriented Networks, Hand-off and Roaming Support.
UNIT II

Cellular Network Generations- GSM, CDMA, GPRS with its Architectures and Application Areas.
Wireless LANs - Introduction to Wireless LAN (IEEE-802.11)-Architecture, Services, Physical layer, MAC Sub-Layer, MAC management Sub-Layer, Other IEEE 802.11 standards, HIPERLAN, Wi-Max standard.
UNIT III

Ad-Hoc Networks - Introduction, Issues in Ad-Hoc Wireless Networks, Ad-Hoc Wireless Internet, Ad-Hoc vs Wireless Networks.
MAC Protocol - Issues in Designing a MAC Protocol for Ad-Hoc Wireless Networks, Design Goals of a MAC Protocol for Ad-Hoc Wireless Networks, Classification of MAC Protocols.
UNIT IV

MANET Routing Protocols – Types of MANET Protocol (On Demand Protocol, Table-Driven and Hybrid Protocols), Wireless Sensor Networks Classification, MAC and Routing Protocols. Wireless MANs and PANs, Wireless MAN-Physical and MAC Layer Details, Wireless PAN-Architecture of Bluetooth Systems, Physical, MAC Layer Details, Standards, Examples of Wireless Network Standards.
TEXT BOOKS:
· C.Siva Ram Murthy and B.S. Manoj, Ad-Hoc Wirelss Networks: Architecture and Protocol, Pearson Education India, 2006.
REFERENCE BOOKS:
· Andrew S. Tanenbaum and David J. Wetherall, Computer Networks, Pearson Education, 2013.
· William Stallings, Data and Computer Communications, Pearson Education, 2017.
BVHNM-19-63 Linux and Shell Programming
 Maximum marks: 100     









External: 80
 Time: 3 hours








            

Internal: 20
Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Definition of Operating System, Types of Operating System, Features of Unix, Basic Architecture of Linux System, Features of Kernel and Shell;

Linux File System: Boot Block, Super Block, Inode Table, Data Blocks, How Linux Kernel Access Files, Linux Standard File System.

UNIT II
Structure of File System, Essential Linux Commands - Commands for Files and Directories, Creating and Viewing Files using cat, cd, ls, cp, md, rm, mkdir, rmdir, pwd, file, more, less, file comparisons- cmp & comm, View Files, Disk Related Commands, Checking Disk Free Spaces, chmod with its options, cal, date, who, tty, lp, stty;

Filter and Pipes: head, tail, wc, pr, cut, paste, sort, uniq, grep, egrep, fgrep,tee;

The Process: Shell Process, Parent and Children, Process Status, System Process, Multiple Jobs in Background and Foreground, Changing Process Priority with nice, Premature Termination of Process, Mathematical Commands - bc, expr, factor, and units.

UNIT III
Creating and Editing Files with VI Editor with their Command Options, Operators, Text Deletion, Text Movement, Changing Text, Yanking Text, Filtering Text, The ex mode, Moving Text from one File to another.

Communication: The Bulletin Board- News, Write, Mesg, Talk, Mail, elm, Pine, Finger, Vacation and Connecting to Remote Machine.

UNIT IV
System Administration Common Administrative Tasks, Identifying Administrative Files - Configuration and Log Files, Role of System Administrator, Managing User Accounts - Adding and Deleting Users, Changing Permissions and Ownerships.

Installation of Linux System- Linux Installation Requirement, Complete Procedure Steps, Partitioning the Hard Drive, System Startup and Shutdown Process, init and run Levels, File System Mounting, lpstat, Backup Strategy, Installing Software on Linux.
TEXT BOOKS:
· David Bandel, R. Napier, Using Linux, Que, 2000.
REFERENCE BOOKS:
· Syed Mansoor Sarwar, Robert  Koretsky, Unix: The Textbook, Chapman and Hall/CRC, 2016.
· Sumitabha Das, Unix Concepts & Applications, McGraw Hill Education, 2017.
BVHNM-19-64 Firewall Technology
 Maximum Marks: 100









External: 80
 Time: 3 hours








    

            Internal: 20

Note: Examiner will be required to set NINE questions in all.  Question Number 1 will consist of objective type/short-answer type questions covering the entire syllabus. In addition to the compulsory question there will be four units i.e. Unit-I to Unit-IV. Examiner will set two questions from each Unit of the syllabus.
Student will be required to attempt FIVE questions in all. Question Number 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.
UNIT I
Firewall:
Introduction,
Need
of Firewall,
Working of Firewall, Network
Layer Firewall, Application Layer  Firewall, Windows  Firewall, Types  of  firewall:  Hardware and  Software Firewalls, Firewall Filtering Techniques: Packet Filter, Application Gateway, Circuit-level Gateway, Proxy Server. Installation of Firewall: key functions during installation, special options during installation, installing UTM, Basic Configuration, Backup Restoration.
UNIT II
Web Admin: Web Admin Menu Button bar, lists searching in lists, dialog boxes, buttons and icons, Object lists. Dashboard: Dashboard settings, Flow monitor, Management: System settings, Organizational, Hostname, Time and date, Scan Settings, Reset configuration or passwords. Web admin settings: general, Access control, User rights HTTPs Certificate, User preferences, Licensing, Backup/Restore, User portal, Notifications, Hardware and Software requirements, Status system status configuration, Shutdown and Restart.
UNIT III
Definitions  &  Users:  Network  definitions,  MAC  address  definitions,  Service  definitions,  Time  period definitions, Users  and Groups, Global  Settings  Interfaces  and Routing; DNS:  Global, forwarders,  Request  routing,  Static  entries, DynDNS, DHCP: Servers,  Relay,  DHCPv6  Relay,  Static Mappings, IPv4 table, Network Protection : Firewall, Rules, Country Blocking, Country Blocking Exceptions, ICMP, NAT: Masquerading, Advanced Threat Protection, Intrusion Prevention:  Global  attack  patterns,  Anti-Dos/Flooding,  Anti-Port scan,  Exceptions,  Server Load Balancing: Balancing Rules
UNIT IV
Web Protection: Web filtering: Some key differences, Common tasks, migration, Global, Https, Policies : Filter action wizard, Categories, Websites, Downloads, Antivirus, Web filter Profile: Filter profiles, Filter actions, parent proxies, Filtering options: Exceptions, Websites, Bypass users, Potentially unwanted applications categories, Logging & Reporting : View Log Files, Today's Log Files, Archived Log Files, Search Log Files, Hardware Daily, Weekly, Monthly, Yearly.

TEXT BOOKS:
· D. Hucaby, D. Garneau & A. Sequeira, CCNP Security FIREWALL 642-618 Official Cert Guide, Pearson India, 2012.

· D. Burns, O. Adesina, K. Barker, CCNP Security IPS 642-627 Official Cert Guide, Pearson India, 2012.

· S. Wilkins, F. H. Smith, CCNP Security Secure 642-637 Official Cert Guide, Pearson Education, 2011.

REFERENCES BOOKS:
· Dameon D Welch-Abernathy, Essential Check Point Firewall-1 NG: An Installation, Configuration, and Troubleshooting Guide, Addison Wesley, 2004.
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