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Subject Code Course Title Course Nature Credits 

PCEE4101 Electrical Drives Theory 4 

PCEE4102 Power System Analysis Theory 4 

PLEL4105 Power System Analysis Lab (Common with EE) Practice 2 

PLEE4106 Electrical Drives Lab Practice 2 

DMHS0001 Life Skills Development Practice 2 
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Domain II: VLSI Design and Verification 
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Domain V: Data Analytics 

Domain VI: Internet security 

32 

TOTAL (14 + 32) = 46 TOTAL 46 

 

 

  



 

 

SYLLABUS 

PCEE4101 ELECTRICAL DRIVES  

Credits: 04                                                                                                                                 Total Hours: [50] 

Course Objectives: 

-To provide students with a solid foundation in industrial application of drives so that they can analyze, design, solve 

problems and participate successfully in the development activities of the industry. 

-To enhance their comprehending power in tackling complex situations in operation and control and be able to work in 

multi-disciplinary projects. 

-To make the students understand the basic concept and working of VFD used in industry. 

-To train the students on the application of power electronics. 

Course Outcomes: 

On successful completion of this course, students will be able to: 

-Demonstrate an ability to analyze in problems associated with electrical drives. . 

-Can participate and succeed in competitive examinations like GATE, GRE. 

-Will demonstrate knowledge of electrical drives. 

-Able to perform the different speed control technique as per the requirement of industry. 

 

Module-I (16 Hours)  

1. Study of Motor Drives: Electrical Drives, Advantages of Electrical Drives, Electrical Motors, Power 

Modulators, Choice of electrical Drives, Fundamentals of Torque Equations, Speed Torque Conventions 

and Multi-quadrant Operation, Equivalent Values of Drive Parameters, Components of Load Torques, 

Nature and Classification of Load Torques, Calculation of Time and Energy Loss in Transient Operations, 

Steady State Stability, Load Equalization, Thermal Model of Motor for Heating and Cooling, Classes of 

Motor Duty, Determination of Motor Rating.  

Module-II (18 Hours) 

2. Steady State Performance of DC/AC Drives: DC Motors and their Performances, Starting, Braking, Speed 

Control, Methods of Armature Voltage Control, Transformer and Uncontrolled Rectifier Control, 

Controlled Rectifier Fed DC Drives, Chopper Controlled DC Drives.  

3. Induction Motor Drives: Speed Control, Pole Changing, Pole Amplitude Modulation, Stator Voltage 

Control, Variable Frequency Control from Voltage Source, Voltage Source Inverter Control, Variable 

Frequency Control from Current Source, Current Source Inverter Control, Current Regulated Voltage 

Source Inverter Control, Rotor Resistance Control, Slip Power Recovery 

Module-III (16 Hours)  

4. Traction Drives: Nature of Traction Load, Calculation of Traction Drive Ratings and Energy Consumption, 

Tractive Effort and Drive Ratings, Specific Energy Consumption, Maximum Allowable Tractive Effort, 

Conventional DC and AC Traction Drives, 25 kV AC Traction using Semiconductor Converter Controlled 

DC Motors, DC Traction employing Polyphase AC Motors, AC Traction employing Polyphase AC Motors.  

Text Books:  

1. ñFundamentals of Electrical Drivesò-By G.K.Dubey, Alpha Science International Limited, Pangbourne, UK, Second 

Edition, 2001. 

2. ñElectric Drives-Concepts and Applicationsò- By VedamSubramanyam, Second Edition, Tata McGraw Hill 

Publication, 2010-11.  

Reference Book:  

1. Modern Power Electronics and AC drives- by B.K.Bose, Pearson Education. 

 

 

 

  



Module I 

 

  

S. 

No. 

Topic Pedagogy Details Instructional Hrs 

Study of Motor Drives:   Theory Practice video Project 

1 Advantages of Electrical Drives, 

Electrical Motors, Power Modulators, 

Choice of electrical Drives, 

Fundamentals of Torque Equations, 

Speed Torque Conventions and Multi-

quadrant Operation, 

CRT 

presentation 

With 

animations for 

the better 

understanding  
6+0 0 0 0 

2 Equivalent Values of Drive 

Parameters, Components of Load 

Torques, Nature and Classification of 

Load Torques, Calculation of Time and 

Energy Loss in Transient Operations, 

Steady State Stability, Load 

Equalization, Thermal Model of Motor 

for Heating and Cooling, Classes of 

Motor Duty, Determination of Motor 

Rating.  

CRT 

presentation 

 

6+4 0 0 0 

 Module II   Total 16    

3 Steady State Performance of DC/AC 

Drives: 
      

4 
Motors and their Performances, 

Starting, Braking 

CRT 

Presentation 

practice 

Matlab 

Simulink 
3+1    

5 Methods of Armature Voltage Control, 

Transformer and Uncontrolled 

Rectifier Control, Controlled Rectifier 

Fed DC Drives, Chopper Controlled 

DC Drives. 

CRT 

Presentation 

practice 

Matlab 

Simulink and 

hardware 

4+2    

6 Speed Control, Pole Changing, Pole 

Amplitude Modulation, Stator Voltage 

Control, Variable Frequency Control 

from Voltage Source, Voltage Source 

Inverter Control, Variable Frequency 

Control from Current Source, Current 

Source Inverter Control, Current 

Regulated Voltage Source Inverter 

Control, Rotor Resistance Control, 

Slip Power Recovery  Traction Drives: 

CRT 

Presentation 

practice 

Matlab 

Simulink 
6+2    

 Module III  Total 18    

7 

Nature of Traction Load, Calculation 

of Traction Drive Ratings and Energy 

Consumption, Tractive Effort and 

Drive Ratings, Specific Energy 

Consumption, Maximum Allowable 

Tractive Effort 

CRT 

Presentation 
 5+4    

8 

Maximum Allowable Tractive Effort, 

Conventional DC and AC Traction 

Drives, 25 kV AC Traction using 

Semiconductor Converter Controlled 

DC Motors, DC Traction employing 

Polyphase AC Motors, AC Traction 

employing Polyphase AC Motors. 

 

CRT 

Presentation 
 7    

   Total 16    



PCEE4102 POWER SYSTEM ANALYSIS  

Credits: 04                                                                                                                                 Total Hours: [50] 

Course Objectives: 

-To introduce the concepts of power flow techniques. 

-To provide the knowledge of power system stability. 

-To provide the knowledge of reactive power flow control. 

Course Outcomes: 

On successful completion of this course, students will be able to: 

-Make different power flow solutions for different techniques. 

-Understand the different fault conditions under different short circuit studies. 

-Apply their knowledge in PSA for competitive exams like GATE, IES and PSUs etc. 

 
MODULE-1 (16 Hours)  

Power System Network Matrices  

Graph Theory: Definitions, Bus Incidence Matrix, Ybus formation by Direct and Singular Transformation Methods, 

Numerical Problems.Formation of ZBus: Partial network, Algorithm for the Modification of ZBus Matrix for 

addition element for the following cases: Addition of element from a new bus to reference, Addition of element 

from a new bus to an old bus, Addition of element between an old bus to reference and Addition of element 

between two old Busses (Derivations and Numerical Problems).- Modification of ZBus for the changes in network  

MODULE-2 (20 Hours)  

Power flow studies  

Necessity of Power Flow Studies – Data for Power Flow Studies – Derivation of Static load flow equations – Load 

flow solutions using Gauss Seidel Method: Acceleration Factor, Load flow solution with and without P-V buses, 

Algorithm and Flowchart. Numerical Load flow Solution for Simple Power Systems (Max. 3-Buses): 

Determination of Bus Voltages, Injected Active and Reactive Powers (Sample One Iteration only) and finding Line 

Flows/Losses for the given Bus Voltages. Newton Raphson Method in Rectangular and Polar Co-Ordinates Form: 

Load Flow Solution with or without PV Busses- Derivation of Jacobian Elements, Algorithm and Flowchart. 

Decoupled and Fast Decoupled Methods. - Comparison of Different Methods – DC load Flow  

MODULE-3 (18 Hours)  

Short Circuit Studies  

Per-Unit System of Representation, Per-Unit equivalent reactance network of a three phase Power System, 

Numerical Problems. Symmetrical fault Analysis: Short Circuit Current and MVA Calculations, Fault levels, 

Application of Series Reactors, Numerical Problems. Symmetrical Component Theory: Symmetrical Component 

Transformation, Positive, Negative and Zero sequence components: Voltages, Currents and Impedances.  

Sequence Networks: Positive, Negative and Zero sequence Networks, Numerical Problems. Unsymmetrical Fault 

Analysis: LG, LL, LLG faults with and without fault impedance, Numerical Problems, Elementary concepts of 

Steady State, Dynamic and Transient Stabilities, Description of: Steady State Stability Power Limit, Transfer 

Reactance, Synchronizing Power Coefficient, Power Angle Curve and Determination of Steady State Stability and 

Methods to improve steady state stability. Derivation of Swing Equation, Determination of Transient Stability by 

Equal Area Criterion, Application of Equal Area Criterion, Critical Clearing Angle Calculation.- Solution of Swing 

Equation: Point-by-Point Method. Methods to improve Stability - Application of Auto Reclosing and Fast 

Operating Circuit Breakers.  

TEXT BOOKS:  
1. Computer Techniques in Power System Analysis by M.A.Pai, TMH Publications.  

2. Modern Power system Analysis ï by I.J.Nagrath & D.P.Kothari: Tata McGraw-Hill Publishing company, 2nd edition.  

REFERENCE BOOKS:  
1. Power System Analysis by Grainger and Stevenson, Tata McGraw Hill.  

2. Power System Analysis ï by A.R.Bergen, Prentice Hall, Inc.  

3. Power System Analysis by Hadi Saadat ï TMH Edition 

 

 

  



Module I 

 

  

S. 

No. 

Topic Pedagogy Details Instructional Hrs 
   Theory Practice video Project 

Graph Theory       

1 

Definitions, Bus Incidence 

Matrix 

 

CRT & e-

material 

https://www.youtube.

com/watch?v=iP359

o1zYPs 

1 0 0 0 

2 
Ybus formation by direct 

method 

CRT & e-

material 

With E-Content & 

NPTEL Video 
2 0 0 0 

3 
Ybus formation by Singular 

transformation method 

CRT, e-

material & 

Practice 

With E-Content, 

NPTEL Video& 

Software- MATLAB 

2 1 0 0 

4 

Formulation of  ZBUS:Partial 

Network 

CRT, e-

material & 

Practice 

With E-Content, 

NPTEL Video& 

Software- MATLAB 

1 1 0 0 

5 

Algorithm for the Modification 

of ZBus Matrix for addition 

element 

CRT & e-

material 

With E-Content & 

NPTEL Video 
1 0 0 0 

6 
Addition of element from a 

new bus to reference 

CRT & e-

material 

With E-Content & 

NPTEL Video 
2 0 0 0 

7 
Addition of element from a 

new bus to an old bus 

CRT & e-

material 

With E-Content & 

NPTEL Video 
1 0 0 0 

8 
Addition of element between 

an old bus to reference bus 

CRT & e-

material 

With E-Content & 

NPTEL Video 
2 0 0 0 

9 

Addition of element between 

two  old Busses, Modification 

of ZBus for the changes in 

network. 

CRT & e-

material 

With E-Content & 

NPTEL Video 
2 0 0 0 

 Sub total   14 02 0 0 



Module II 

   
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. 

No. 

Topic Pedagogy Details Instructional Hrs 

Power flow studies   Theory Practice video Project 

1 Necessity of Power Flow Studies 
CRT & e-

material 

With E-Content & 

NPTEL Video 

1 0 0 0 

2 Data for Power Flow Studies 
CRT & e-

material 
1 0 0 0 

3 
Derivation of Static load flow 

equations 

CRT & e-

material 
1 0 0 0 

4 
Load flow solutions using Gauss Seedel 

Method: Acceleration Factor 

CRT, e-

material & 

Practice 

2 1 0 0 

5 
Load flow solution with and without P-

V buses, Algorithm and Flowchart 

CRT, e-

material & 

Practice 

1 1 0 0 

6 
Numerical Load flow Solution for 

Simple Power Systems 

CRT & e-

material 
1 0 0 0 

7 Determination of Bus Voltages 
CRT & e-

material 
1 0 0 0 

8 

Injected Active and Reactive Powers 

(Sample One Iteration only) and 

finding Line Flows/Losses for the given 

Bus Voltages. 

CRT & e-

material 
1 0 0 0 

9 

Newton Raphson Method in 

Rectangular and Polar Co-Ordinates 

Form 

CRT, e-

material & 

Practice 

With E-Content, 

NPTEL Video& 

Software- 

MATLAB 

2 1 0 0 

10 

Load Flow Solution with or without PV 

Busses- Derivation of Jacobian 

Elements 

CRT & e-

material 

With E-Content & 

NPTEL Video 
1 0 0 0 

11 Algorithm and Flowchart 

CRT, e-

material & 

Practice 

With E-Content, 

NPTEL Video& 

Software- 

MATLAB 

2 1 0 0 

12 
Decoupled and Fast Decoupled 

Methods 

CRT & e-

material 

With E-Content & 

NPTEL Video 
1 0 0 0 

13 
Compcomparison of Different Methods ï DC 

load Flow 

CRT & e-

material 

With E-Content & 

NPTEL Video 
1 0 0 0 

 Sub total   16 4 0 0 



 

Module III 

 

 

 

 

 

 

 

 

S. No. Topic Pedagogy Details Instructional Hrs 

    Theory 

+Tutorial 
Practice video 

Project 

1 

Per-Unit System of 

Representation, Per-Unit 

equivalent reactance network 

of a three phase Power 

System 

CRT & e-

material 

With E-Content 

& NPTEL Video 
2 0 0 0 

2 

Symmetrical fault Analysis, 

Short Circuit Current and 

MVA Calculations 

CRT & e-

material 

With E-Content 

& NPTEL Video 
1 0 0 0 

3 
Application of Series 

Reactors 

CRT & e-

material 

With E-Content 

& NPTEL Video 
1 0 0 0 

4 
Symmetrical Component 

Transformation 

CRT, e-

material & 

Practice 

With E-Content, 

NPTEL Video& 

Software- 

MATLAB 

1 1 1 0 

5 

Positive, Negative and Zero 

sequence components, 

Voltages, Currents and 

Impedances. 

CRT, e-

material & 

Practice 

With E-Content, 

NPTEL Video& 

Software- 

MATLAB 

2 1 0 1 

6 
Positive, Negative and Zero 

sequence Networks 

CRT & e-

material 

With E-Content 

& NPTEL Video 
1 0 0 0 

7 

LG, LL, LLG faults with and 

without fault impedance, 

Numerical Problems. 

CRT, e-

material & 

Practice 

With E-Content, 

NPTEL Video& 

Software- 

MATLAB 

1 1 0 0 

8 

Elementary concepts of 

Steady State, Dynamic and 

Transient Stabilities 

CRT & e-

material 

With E-Content 

& NPTEL Video 
1 0 0 0 

9 

Steady State Stability Power 

Limit, Transfer Reactance, 

Synchronizing Power 

Coefficient 

CRT & e-

material 

With E-Content 

& NPTEL Video 
1 0 0 0 

10 

Power Angle Curve and 

Determination of Steady 

State Stability and Methods 

to improve steady state 

stability. 

CRT & e-

material 

With E-Content 

& NPTEL Video 
1 0 0 0 

11 

Derivation of Swing 

Equation, Point-by-Point 

Method. Methods to improve 

Stability. 

CRT, e-

material & 

Practice 

With E-Content, 

NPTEL Video& 

Software- 

MATLAB 

2 1 0 0 

 Subtotal   14 4 0 0 



 

PLEL4105 POWER SYSTEM ANALYSIS LAB  

(Common with EE) 

Credits: 02                                                                                                                                 Total Hours: [36] 

Course Objectives: 

-To introduce the concepts of power flow techniques. 

--To provide the knowledge of reactive power flow control. 

Course Outcomes: 

On successful completion of this course, students will be able to: 

-Make different power flow solutions for different techniques. 

-Understand the different fault conditions under different short circuit studies. 

List of Experiments: 

1. Fault Analysis of 3-phase Alternator  

2. Determination of Xd and Xq of 3-phase salient pole Synchronous motor  

3. IDMT (Inverse Definite Minimum Time) relay characteristics  

4. Determination of breakdown strength of oil by variable distance electrodes.  

5. Determination of transmission line parameters.  

6. Fault analysis (LL, LG, and LLL) of transmission lines. 

Simulation Based (Using Matlab Or Any Other Software):  

1. To obtain steady-state, transient and sub-transient short-circuit currents in an alternator.  

2. To formulate the Y-Bus matrix and perform load flow analysis.  

3. To compute voltage, current, power factor, regulation and efficiency at the receiving end of a three phase 

Transmission line when the voltage and power at the sending end are given. Use П model.  

4. To perform symmetrical fault analysis in a power system. 

5. To perform unsymmetrical fault analysis in a power system.  

6. Conduct a power flow study on a given power system.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

EXPT

. No 

Topic Pedagogy Details Instructional Hrs 

   Theory Practice Video Project 

1 Fault Analysis of 3-phase Alternator PRAC Hardware 0 3  0 

2 
Determination of Xd and Xq of 3-phase 

salient pole Synchronous motor 
PRAC Hardware 0 3  0 

3 
IDMT (Inverse Definite Minimum 

Time) relay characteristics 
PRAC Hardware 0 3  0 

4 
Determination of breakdown strength 

of oil by variable distance electrodes 
PRAC Hardware 0 

3 
 0 

5 
Determination of transmission line 

parameters 
PRAC Hardware 0 3  0 

6 
Fault analysis (LL, LG, and LLL) of 

transmission lines 
PRAC Hardware 0 3  0 

7 

To obtain steady-state, transient and 

sub-transient short-circuit currents in 

an alternator 

PRAC 

Hardware & 

simulation 

Practice 

using 

Simulink 

0 
3 

 0 

8 
To formulate the Y-Bus matrix and 

perform load flow analysis 
PRAC 0 3  0 

9 

To compute voltage, current, power 

factor, regulation and efficiency at the 

receiving end of a three phase 

Transmission line when the voltage and 

power at the sending end are given. 

Use ʇ model 

PRAC 0 3  0 

10 
To perform symmetrical fault analysis 

in a power system 
PRAC 0 3  0 

11 
To perform unsymmetrical fault 

analysis in a power system 
PRAC 0 3  0 

12 
Conduct a power flow study on a given 

power system 
PRAC 0 3  0 

        

 

  



PLEE4106 ELECTRICAL DRIVES LAB  

Credits: 02                                                                                                                                 Total Hours: [36] 

Course Objectives: 

-To provide students with a solid foundation in industrial application of drives so that they can analyze, design, solve 

problems and participate successfully in the development activities of the industry. 

-To enhance their comprehending power in tackling complex situations in operation and control and be able to work in 

multi-disciplinary projects. 

-To make the students understand the basic concept and working of VFD used in industry. 

 

Course Outcomes: 

On successful completion of this course, students will be able to: 

-Demonstrate an ability to analyze in problems associated with electrical drives. . 

-Will demonstrate knowledge of electrical drives. 

-Able to perform the different speed control technique as per the requirement of industry. 

 

1. Study of torque-speed characteristics of separately excited DC motor from single phase full converter. 

2. Study of torque-speed characteristics of armature voltage controlled of separately excited DC motor from 

single phase full converter 

3. Study of torque-speed characteristics of separately excited DC motor from three phase full converter 

4. Study of torque-speed characteristics of DC series motor using chopper. 

5. Three phase induction motor speed control using slip power recovery scheme. 

6. V/F Control of induction motor. 

7. open loop speed control of separately excited DC motor using chopper at high frequency. 

8. Three phase induction motor speed control using rotor resistance control 

9. Simulation of chopper fed DC drive using MATLAB/SIMULINK. 

10. Simulation of variable frequency induction motor drive using MATLAB/SIMULINK 

11. Simulation of three phase converter fed separately excited DC motor control using MATLAB/SIMULINK. 

12. Simulation of t single phase converter fed separately excited DC motor control using 

MATLAB/SIMULINK. 

  



 

Expt. 

no 

Topic Pedagogy Details Instructional Hrs 

   Theory Practice Video Project 

1 

Study of torque-speed characteristics of 

separately excited DC motor from 

single phase full converter 

PRAC 

Hardware & 

simulation 

Practice 

using 

Simulink 

 

0 3  0 

2 

Study of torque-speed characteristics of 

armature voltage controlled of 

separately excited DC motor from 

single phase full converter 

PRAC 0 3  0 

3 

Study of torque-speed characteristics of 

separately excited DC motor from three 

phase full converter 

PRAC 0 3  0 

4 
Study of torque-speed characteristics of 

DC series motor using chopper 
PRAC 0 3  0 

5 

Three phase induction motor speed 

control using slip power recovery 

scheme 

PRAC 
0 

3 
 0 

6 V/F Control of induction motor PRAC 0 3  0 

7 

open loop speed control of separately 

excited DC motor using chopper at 

high frequency 

PRAC 
0 

3 
 0 

8 
Three phase induction motor speed 

control using rotor resistance control 
PRAC 0 3  0 

9 
Simulation of chopper fed DC drive 

using MATLAB/SIMULINK 
PRAC 0 3  0 

10 

Simulation of variable frequency 

induction motor drive using 

MATLAB/SIMULINK 

PRAC 0 3  0 

11 

Simulation of three phase converter fed 

separately excited DC motor control 

using MATLAB/SIMULINK 

PRAC 0 3  0 

12 

Simulation of t single phase converter 

fed separately excited DC motor 

control using MATLAB/SIMULINK 

PRAC 

simulation 

Practice 

using 

Simulink 

0 
3 

 0 

        

 

 

 

 

 

 

 

 

 

 

 

  



List of Domain Courses 

Domain - I: Embedded System 

 

Course Code Course Title Course Nature Credits 

PCCS3116 Advanced Data Structure Programming  using C Theory + Practice 3 

PCEC3210 ARM Processor Based System Design Theory 3 

PLEC3210 ARM Processor based System Design Laboratory  Practice 2 

PLEC3211 Embedded Project on C & ARM platform  Project 2 

DMEC0411 Embedded RTOS AND VX WORKS  Theory + Practice 4 

DMEC0413 Model Based Design using MATLAB   Theory + Practice 4 

DMEC0511 System Programming using LINUX  Theory + Project 4 

DMEC0300 Project  6 

DMEC0800 Internship  4 

  Total 32 

 

Domain II: VLSI Design and Verification  

Course Code Course Title Course Nature Credits 

DMEC0421 
FPGA Architecture and Design   OR                             

DMEC0521 Digital VLSI Testing 

Theory + Practice / 

Theory + Project 
4 

DMEC0422 HDL Synthesis and System Architecture Theory + Practice 4 

DMEC0423 Digital System Design using VERILOG Theory + Practice 4 

DMEC0424 Verification using System VERILOG Theory + Practice 5 

DMEC0425 VLSI Verification Methodologies Theory + Practice 5 

DMEC0300 Project  6 

DMEC0800 Internship  4 

  Total 32 

 

Domain - III Industrial Automation  

Course Code Course Title Course Nature Credits 

DMEE0111 Allen Bradley SLC 500, Siemens S7-300 Theory 4 

DMEE0112 Schneider MODICON TSX-Micro, GE Versamax- Microplus Theory 4 

DMEE0113 SCADA-Schneider-Wonder ware In Touch Theory 4 

DMEE0114 SCADA-AllenBradley-RSVView32 Theory 4 

DMEE0211 Basic Electrical (Automation based) Practice 2 

DMEE0212 Basic Industrial Automation (Power Electronics Based) Practice 2 

DMEE0213 General PLC Practice 2 

DMEE0214 HMI-Allen Bradley-Panel View C600 Practice 2 

DMEE0311 Seminar  on Domain Specific Topic  2 

DMEE0300   Project Project 6 

DMEE0800 Internship Internship 4 

  Total 36 

    

 



 

 

 

DOMAIN - IV WEB TECHNOLOGY 

 

S. No. Course Code Course Title Course Nature Credits 

1 DMCS0411 Web Programming Theory + Practice 4 

2 DMCS0412 Advanced Web Programming Theory + Practice 4 

   Total 8* 



  

 

 

DOMAIN - V DATA ANALYTICS  
  

S. No. Course Code Course Title Course Nature Credits 

1 DMCS0421 Advance Web Application Development using Java Theory + Practice 3 

2 DMCS0422 Database Applications using Postgres Theory + Practice 3 

3 DMCS0423 Basics of Business Intelligence & D/W Theory + Practice 3 

4 DMCS0424 ETL and Data Modelling Theory + Practice 3 

5 DMCS0425 Data Warehousing Life Cycle Theory + Practice 3 

6 DMCS0426 Unstructured Data Analytics  Theory + Practice 3 

7 DMCS0427 Advanced Data Modelling & Mining  Theory + Practice 3 

8 DMCS0221 Advanced Visualisation Practice 3 

   Total 24 

  
 

DOMAIN - VI INTERNET SECURITY 
  

S. No. Course Code Course Title Course Nature Credits 

1 DMCS0131 Introduction to IT Networking & Security Theory  4 

2 DMCS0132 Information System Security Theory  4 

3 DMCS0133 White Hat Hacking Technique Theory  4 

4 DMCS0134 Information Security GRC Theory  4 

5 DMCS0231 White Hat Hacking Tools Practice 4 

6 DMCS0232 Case Study - Audit of an Industry Practice 4 

   Total 24 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DETAILED SYLLABUS  

 

DOMAIN COURSES 
 

Domain - I:  Embedded System 

 

Course Code Course Title Course Nature Credits 

PCCS3116 Advanced Data Structure Programming  using C Theory + Practice 3 

PCEC3210 ARM Processor Based System Design Theory 3 

PLEC3210 ARM Processor based System Design Laboratory  Practice 2 

PLEC3211 Embedded Project on C & ARM platform  Project 2 

DMEC0411 Embedded RTOS AND VX WORKS  Theory + Practice 4 

DMEC0413 Model Based Design using MATLAB   Theory + Practice 4 

DMEC0511 System Programming using LINUX  Theory + Project 4 

DMEC0300 Project  6 

DMEC0800 Internship  4 

  Total 32 

 

 
  



 

 

 

PCCS3116 ADVANCED DATA STRUCTURE PROGRAMMING USING C 

Credits: 03                         Hours: [42]   
Course Objective:  

The objectives of this subject are to: 

1. Teach students how to design, write, and analyze the performance of C/C++ programs that handle structured data 

and perform more complex tasks, typical of larger software projects. 

2. Choose the appropriate data structure and algorithm design method for a specified application. 

3. Demonstrate understanding of the abstract properties of various data structures such as stacks, queues, lists, trees 

and graphs. 

4. Demonstrate understanding of various sorting algorithms, including bubble sort, insertion sort, selection sort, heap 

sort and quick sort. 

5. Understand and apply fundamental algorithmic problems including Tree traversals, Graph traversals, and shortest 

paths and demonstrate understanding of various searching algorithms. 

Course Outcome: 

Upon successful completion of this subject, students should be: 

1. Able to understand the concepts of data structure, data type and array data structure 

2. Able to analyze algorithms and determine their time complexity 

3. Able to implement linked list data structure to solve various problems 

4. Able to understand and apply various data structure such as stacks, queues, trees and graphs to solve various 

computing problems using C-programming language. 

SYLLABUS 

 MODULE I:   (16Hours.) 

Introduction to Data Structures, Stack, Queue, Linked List: 

Abstract Data Types, Selecting a Data Structure to Match the Operation. Development of Algorithms: Notations 

and Analysis. Complexity of Algorithms (Time Complexity - Big O notation, Omega notation and theta notation & 

Space Complexity).Storage Structures for Arrays - Sparse Matrices, Structures and Arrays of Structures, Dynamic 

Arrays. 

Linear List Concept: List v/s Array, Internal pointer & External pointer, head, tail of a list, Null list, length of a list. 

Stacks: Definition, Representation & Operations on Stack: Infix, Prefix and Postfix Notations Conversion of an 

Arithmetic Expression from Infix to Postfix. Applications of Stacks. 

Stack Programming Practice: 

1. Write a program to implement stack operation using an array. 

1. Write a program to implement stack operation using an array. 

2. Write a program to convert an infix to postfix notation using stack. 

3. Write a program to convert an infix to prefix notation using stack. 

Queues: Definition, Operations and applications - Simple Queue, FIFO structure Priority Queues Circular Queue, 

Priority Queue, Deque.  

Queue Programming Practice: 

1. Write a program to implement queue operation using array.  

2. Write a program to implement circular queue operation using array. 

Linked Lists : Definition, Advantages and Disadvantages, Types of linked list: Singly Linked List, Doubly Linked 

List, multilinked list, Circular Linked List and Circular Doubly Linked List. Operations on Lists: Creation, 

Insertion, Deletion, Search, print and Display. Append Linked List, array of Linked Lists 

Linked List Programming Practice: 

1. Write a program to implement link list (creation, insertion, deletion and search). 

2. Write a program to append two link lists. 

3. Write a program to implement circular link list (creation, insertion, deletion). 

4. Write a program to implement double link list (creation, insertion, deletion). 

 MODULE II: (12 Hours.) 

Binary Trees, Searching, Hashing: 

https://en.wikipedia.org/wiki/Big_O_notation


Binary Trees: Binary Trees: Definition - Tree, Binary Tree - General Trees - Tree Traversing - Operations on 

Binary Trees - Expression Manipulations - Binary Search Trees - THourseaded Binary Tree - Multiway Search 

Tree- Symbol Table construction - Height Balanced Trees - Red-Black Tree - Splay Tree - K-D Tree - 

Applications. 

Tree Programming Practice: 

1. Write a program to  

I. Construct binary search tree  

II. Traverse the tree (in order, preorder, post order). 

III. Find the depth or height of the tree. 

IV. Insert a value in the tree 

V. Search for a given value in the tree and delete it. 

Searching: Basic Search Techniques: Search Algorithm Searching Techniques: Sequential search, Binary search: 

Iterative and Recursive methods. Comparison between Sequential and Binary Search.  

Searching Programming Practice: 

1. Write a program to search an element using sequential search. 

2. Write a program to search an element using binary search. 

3. Write a program to search an element using recursion in an array. 

Hashing: Introduction, Hash Functions, Address calculation techniques, Common hashing functions, Collision 

resolution, Linear probing, Quadratic, Double hashing, Bucket hashing, Deletion and rehashing 

 MODULE III:  (14 Hours.) 

Graphs, Sorting: 

Graphs: Representation of Graphs - Path Matrix - BFS, DFS – Bi-connected Graphs. Operations (Add vertex, 

Delete Vertex, Add Edge, Delete Edge, Find Vertex). Graph Storage Structures (Adjacency Matrix, Adjacency 

List). Application of Graph. 

Topological Sort - Shortest path algorithm.Minimum spanning tree, Strings - Representation - Manipulations -

Pattern Matching, Weighted Graph Algorithms (Floyd–Warshall Algorithm, Dijkstra's Algorithm, Prim's 

Algorithm, Kruskal's Algorithm). 

Sorting Techniques: Definition, Selection, Bubble, Insertion, Merge, Heap, Quick, Radix and Address 

Calculation. 

Heaps: Structure, Basic algorithms – ReheapUp, ReheapDown, Build heap, Insert, Delete 

Graph and Hashing Programming Practice: 

1. Write a program to construct a graph and traverse in DFS. 

2. Write a program to construct a graph and traverse in BFS. 

3. Determine a given graph is bipartite graph (or bigraph) 

4. Write a program to implement Hash Tables using with linked lists. 

Text Books: 

1. ñData Structuresò by Seymour Lipschutz 

Reference Books: 

1. ñData Structuresò in C by Tanenbaum. 

2. ñFundamentals of Data Structures in Cò by Horowitz,Sahni,Anderson-Freed 

3. .ñAn Introduction to Data Structures with Applicationsò by Tremblay and Sorenson. 

  

https://en.wikipedia.org/wiki/Floyd%E2%80%93Warshall_algorithm
https://en.wikipedia.org/wiki/Dijkstra's_algorithm
https://en.wikipedia.org/wiki/Prim's_algorithm
https://en.wikipedia.org/wiki/Prim's_algorithm
https://en.wikipedia.org/wiki/Kruskal's_algorithm


PEDAGOGY 

S. No. Topic Pedagogy Details Instructional Hours 

  MODULE-I(16Hours)   
Theory 

+Tutorial 
Practice Video Total 

1 

Abstract Data Types, Selecting a 

Data Structure to Match the 

Operation. Development of 

Algorithms: Notations and 

Analysis. Complexity of 

Algorithms (Time Complexity - 

Big O notation& Space 

Complexity).Storage Structures 

for Arrays - Sparse Matrices, 

Structures and Arrays of 

Structures, Dynamic Arrays 

PPT, 

Lecture + 

PRA 

 1 3 0 4 

2 

Stacks: Definition,  

Representation & Operations on 

Stack: Infix, Prefix and Postfix 

Notations Conversion of an 

Arithmetic Expression from Infix 

to Postfix. Applications of Stacks. 

PPT, 

Lecture + 

PRA 

 1 3 
0 

 
4 

3 

Queues: Definition, Operations 

and applications - Simple Queue, 

Circular Queue, Priority Queue, 

Deque. 

PPT, 

Lecture + 

PRA 

 1 3 0 4 

4 

Linked Lists: Definition, 

Advantages and Disadvantages, 

Types of linked list: Singly Linked 

List, Doubly Linked List, Circular 

Linked List and Circular Doubly 

Linked List. Operations on Lists: 

Creation, Insertion, Deletion, 

Search and Display 

PPT, 

Lecture + 

PRA 

 1 3 0 4 

  MODULE-II (12 Hours)       

5 

Binary Trees: Definition of Tree, 

Binary Search Tree - General 

Trees - Tree Traversing - 

Operations on Binary Trees - 

Expression Manipulations - 

Symbol Table construction - 

Height Balanced Trees ï Redï

black tree ï Applications 

PPT, 

Lecture + 

PRA 
 1 3 0 4 

6 

Searching: Basic Search 

Techniques: Search Algorithm 

Searching Techniques: Sequential 

search, Binary search: Iterative 

and Recursive methods. 

Comparison Between Sequential 

and Binary Search.  

PPT, 

Lecture + 

PRA 

 1 3 0 4 

7 
Hashing: Introduction, Hash 

Functions 

PPT, 

Lecture + 

PRA 

 1 3 0 4 

  MODULE-III (14 Hours)       

8 

Graphs: Representation of 

Graphs - Path Matrix - BFS, DFS 

ï Bi-connected Graphs. 

PPT, 

Lecture + 

PRA 

 1 3 0 4 

https://en.wikipedia.org/wiki/Big_O_notation
https://en.wikipedia.org/wiki/Red%E2%80%93black_tree
https://en.wikipedia.org/wiki/Red%E2%80%93black_tree


Application of Graph. 

9 

Topological Sort - Shortest path 

problems. Strings - 

Representation - Manipulations -

Pattern Matching, Weighted 

Graph Algorithms (Floydï

WarshallAlgorithm, Dijkstra's 

Algorithm, Prim's Algorithm, 

Kruskal's Algorithm). 

PPT, 

Lecture + 

PRA 

 3 3 0 6 

10 

Sorting Techniques: Definition, 

Selection, Bubble, Insertion, 

Merge, Heap, Quick, Radix and 

Address Calculation.  

PPT, 

Lecture + 

PRA 

 1 3 0 4 

   TOTAL 12 30 0 42 

 

 

 

  

https://en.wikipedia.org/wiki/Floyd%E2%80%93Warshall_algorithm
https://en.wikipedia.org/wiki/Floyd%E2%80%93Warshall_algorithm
https://en.wikipedia.org/wiki/Dijkstra's_algorithm
https://en.wikipedia.org/wiki/Dijkstra's_algorithm
https://en.wikipedia.org/wiki/Prim's_algorithm
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PCEC3210 ARM PROCESSOR BASED SYSTEM DESIGN 

 Credits: 03          Hours: [43] 

Course Objectives:  

The objectives of this subject are to: 

1. Make the student understands the application area of Embedded System. 

2. Understand the idea of using 32 bit microprocessor and Microcontroller 

3. Write good embedded program for 32 bit Microprocessor. 

Course Outcomes: 

Upon successful completion of this subject, students should be able to: 

1. Explain about the application of 32 bit Microprocessor.  

2. Can write its own program to interface different peripheral to a 32 bit Microcontroller. 

3. Do their own projects based on 32 bit microprocessor 

SYLLABUS 

 MODULE -I: (8 Hours) 

Introduction to 8085 Microprocessor: Architecture, Pin diagram, Instruction set: Data Transfer, Arithmetic, 

Logical, Branching, Machine Control, Programming Language, Timing and Control, Memory Mapping. 

Introduction to ARM: RISC Design Philosophy, ARM design Philosophy, embedded system hardware, arm bus 

technology, embedded system software , registers, current program status register, pipeline , exception, interrupt 

and vector table ,core extension ,architecture revisions , arm processor families. 

 MODULE -II: (12 Hours) 

Introduction to ARM7TDMI:   About the ARM7TDMI core, Architecture, programmer’s model: memory 

formats, data types operating modes, registers, exceptions, interrupt latencies, memory interface. 

Introduction toLPC214x: Block diagram, Pin configuration, Functional description, LPC214x memory mapping, 

LPC214x Memory accelerator MODULE, LPC214x system control, LPC214x VIC:  features, Description, 

Register Description, VIC register, LPC214x GPIO: Features, Application, Pin Diagram, Register Description. 

 MODULE -III: (23 Hours) 

LPC214x UART0: Features, Pin diagram, Register Description, LPC214x UART1: Features, Pin diagram, 

Register Description, LPC214x SPI: Features, Pin diagram, Register Description, LPC214x SSP: Features, Pin 

diagram, Register Description, LPC214x I2C: Features, Pin diagram, Register Description, LPC214x Timer: 

Features, Application, Pin diagram, Register Description, LPC214x PWM: Features, Pin diagram, Application, 

Register Description, LPC214x WDT: Features, Pin diagram, Application, Register Description, LPC214x RTC: 

Features, Pin diagram, Application,  Register Description, LPC214x ADC: Features, Pin diagram, Application, 

Register Description, LPC214x DAC: Features, Pin diagram, Application, Register Description. 

Text book: 

1. Fundamentals of Microprocessors and Microcontrollers by B.Ram, DhanpatRai Publication. 

2. ARM system developerôs  guide designing and optimizing system software by A.N Sloss, D Symes , ELSEVIER 

3. ARM7TDMI technical reference manual and UM10139 LPC214x user manual. 

  



PEDAGOGY 

S. No. Topic Pedago

gy 

Details Instructional Hours 

  MODULE-I (8 Hours)   Theory 

+Tutorial 

Practice Video Total 

1 Introduction to 8085 

Microprocessor: Architecture, Pin 

diagram, Instruction set: Data 

Transfer, Arithmetic, Logical, 

Branching, Machine Control, 

Programming Language, Timing 

and Control, Memory Mapping. 

CRT,  

PPT, 

Lecture 

 2 2 0 4 

2 Introduction to ARM: RISC Design 

Philosophy, ARM design 

Philosophy, embedded system 

hardware, arm bus technology, 

embedded system software , 

registers, current program status 

register, pipeline , exception, 

interrupt and vector table ,core 

extension ,architecture revisions , 

arm processor families 

 

PPT, 

Lecture 

 4 0 0 

 

4 

  MODULE-II (12 Hours) 

3 Introduction to ARM7TDMI:  

About the ARM7TDMI core, 

Architecture, programmerôs model: 

memory formats, data types 

operating modes, registers, 

exceptions, interrupt latencies, 

memory interface. 

PPT, 

Lecture 
 2 2 0 4 

4 Introduction toLPC214x: Block 

diagram, Pin configuration, 

Functional description, LPC214x 

memory mapping, LPC214x 

Memory accelerator  MODULE, 

LPC214x system control 

PPT, 

Lecture 

 2 2 0 4 

5 LPC214x VIC: features, 

Description, Register Description, 

VIC register, LPC214x GPIO: 

Features, Application, Pin Diagram, 

Register Description. 

  2 2 0 4 

  MODULE-III (23 Hours) 

6 LPC214x UART0: Features, Pin 

diagram, Register Description, 

LPC214x UART1: Features, Pin 

diagram, Register Description, 

PPT, 

Lecture 

 3 2 0 5 

7 LPC214x SPI: Features, Pin 

diagram, Register Description, 

LPC214x SSP: Features, Pin 

diagram, Register Description 

PPT, 

Lecture 

 3 2 0 5 

8 LPC214x I2C: Features, Pin 

diagram, Register Description, 

LPC214x Timer: Features, 

Application, Pin diagram, Register 

Description, LPC214x PWM: 

PPT,  

Lecture 

 3 2 0 5 



 

9 LPC214x WDT: Features, Pin 

diagram, Application, Register 

Description, LPC214x RTC: 

Features, Pin diagram, Application,  

Register Description 

PPT,  

Lecture 

 2 2 0 4 

10 LPC214x ADC: Features, Pin 

diagram, Application, Register 

Description, LPC214x DAC: 

Features, Pin diagram, Application, 

Register Description. 

 

PPT, 

Lecture 

 2 2 0 4 

   TOTAL 25 18 0 43 

 

 
 

  



PLEC3210 ARM PROCESSOR BASED SYSTEM DESIGN LABORATORY  

 Credits: 02                                        Hours: [42] 
Course Objective:  

The objectives of this Laboratory are to: 

1. To explore the necessity of ARM Processor in DSP 

2. To improve the programming skills 

3. To encourage the students to have innovative ideas of their own  

Course Outcome:  

Upon successful completion of this laboratory students should be able to: 

1. Use ARM processor for real time applications. 

2. Improve programming skills  

3. Work in core companies 

LIST OF EXPERIMENTS  

1. Addition, Subtraction, Multiplication, and Division of 8 bit result is 8 bit/16 bit by using 8085 

Microprocessor kit. 

2. Finding largest/smallest between two numbers and in a data array using 8085 Microprocessor kit. 

3. Interfacing of LED With ARM7(LPC2148) 

4. Interfacing of SEVEN SEGMENT With ARM7(LPC2148) 

5. Interfacing of LCD With ARM7(LPC2148) 

6. Interfacing of SWITCH With ARM7(LPC2148) 

7. Interfacing of KEYPAD With ARM7(LPC2148) 

8. Interfacing of MOTORS With ARM7(LPC2148) 

9. Interfacing LCD with ARM7(LPC2148) in 4-bit mode 

10. Interfacing of Graphical LCD with ARM7(LPC2148) 

11. Custom character generation on LCD With ARM7(LPC2148) 

12. Dot Matrix LED Display Multiplexing Matrix with ARM7 (LPC2148) 

13. Scrolling text Message Display Led Matrix using ARM(LPC2148) 

14. Interfacing of Graphical LCD with LPC2148 

15. SERIAL COMMUNICATION PROTOCOL of ARM7(LPC2148) 

16. TIMER And COUNTER Of ARM7(LPC2148) 

 

 

 

 

  



DMEC0411 EMBEDDED RTOS AND VXWORKS 

Credits: 06                            Hours: [84] 

Course Objectives:  

The objectives of this subject are to: 

1. Make the student understands the application area of Embedded System. 

2. Understand the use of Real Time Operating System 

Course Outcomes: 

Upon successful completion of this subject, students should be able to: 

1. Learn the Working of Real time operating system. 

2. Implement the real time based system. 

SYLLABUS 

 MODULE -I (28Hours) 

Operating System Concepts:Overview  of operating System: basics of operating system, types of 

operating system, task process, Hourseads, Multiprocessing Vs multitasking , operating-System Structure, 

operating-System Architecture, system structures, process management, Process Coordination, Memory 

Management, storage management, Distributed System, Special purpose system. 

Introduction to RTOS ïOverview: What is a Real-Time system? Definitions and examples, The 

Characteristics of RTOS, Real-Time Software Implementation, types of multitasking, task scheduling, 

Pre-emptive Scheduling algorithm and non pre-emptive scheduling algorithm, Real-Time Operating 

Systems Architecture: RTOS Functionality, RTOS Characteristics, Layering and OS typical structure, 

System services, libraries, facilities 

 MODULE -II (28Hours) 

Introducing to Tasks handling: Definition of Tasks, Task Vs THoursead, Scheduling algorithm, Context 

switching and latency, Creating, controlling, deleting tasks, Setting task priorities, Re-entrancy. Events and Inter 

task Communication: shared memory, message passing, remote procedure call and sockets, Semaphore, Message 

Queues, Mutex, Task synchronization: mutual exclusion, Priority inversion, Deadlocks, starvation, livelock, 

priority inheritance, priority ceiling, Task synchronization techniques, Introducing ISR: ISR Overview, RTOS 

Interrupt architecture, ISR implementation, ISR under RTOS, ISR to task communication, Resources and 

restrictions, How to choose an RTOS. 

Embedded system Design with MicroC/OS-II: Task creation and Management, kernel functions and 

initialization, Task scheduling, Inter Task Communication, Task Synchronization and Mutual Exclusion, and 

Interrupt handling, watchdog for task execution Monitoring, Timing and Reference, Memory Management, 

MicroC/OS-II  development environment. 

 MODULE -III (28Hours)  

Embedded system Design with VxWorks: Basic Features, Task creation and Management, Task 

scheduling, kernel services, inter task communication, task synchronization and mutual exclusion, 

Interrupt handling, watchdog for task execution Monitoring, Timing and Reference, VxWorks 

development environment. 

Introduction to Windows CE: Features, windows CE programming. 

TEXT BOOKS:  

1. Embedded Systems  Architecture , Programming and Design by Raj Kamal. 

2. Introduction to embedded system by K.V Shibu. 

 

  



PEDAGOGY 

S. No. Topic Pedagogy 
Det

ails 
Instructional Hours 

  MODULE-I (28 Hours)   
Theory 

+Tutorial 
Practice Video Total 

1 

Operating System Concepts:Overview  

of operating System: basics of 

operating system, types of operating 

system, task process, tHourseads, 

Multiprocessing Vs multitasking , 

operating-System Structure, operating-

System Architecture, system structures, 

process management, Process 

Coordination, Memory Management, 

storage management, Distributed 

System, Special purpose system. 

PPT, 

Lecture 

+Practice 

 7 9 0 16 

2 

Introduction to RTOS ïOverview: 

What is a Real-Time system? 

Definitions and examples, The 

Characteristics of RTOS, Real-Time 

Software Implementation,  types of 

multitasking, task scheduling , Pre-

emptive Scheduling algorithm and non 

pre-emptive scheduling algorithm, 

PPT, 

Lecture 

+Practice 

 4 8 
0 

 
12 

  MODULE-II (28 Hours)       

3 

Real-Time Operating Systems 

Architecture: RTOS Functionality, 

RTOS Characteristics, Layering and 

OS typical structure, System services, 

libraries, facilities  

PPT, 

Lecture  3 0 0 3 

4 

Introducing to Tasks handling: 

Definition of Tasks, Task Vs 

THoursead, Scheduling algorithm, 

Context switching and latency, 

Creating, controlling, deleting tasks, 

Setting task priorities, Re-entrancy 

PPT, 

Lecture 
 4 0 0 4 

5 

Events and Inter task Communication: 

shared memory, message passing, 

remote procedure call and sockets, 

Semaphore, Message Queues, Mutex, 

  4 0 0 4 

6 

, Task synchronization : mutual 

exclusion, Priority inversion, 

Deadlocks, starvation, livelock, priority 

inheritance, priority ceiling, Task 

synchronization techniques 

  3 0 0 3 

7 

Embedded system Design with 

MicroC/OS-II: Task creation and 

Management, kernel functions and 

initialization, Task scheduling, Inter 

Task Communication, Task 

Synchronization and Mutual Exclusion, 

Interrupt handling, watchdog for task 

execution Monitoring, Timing and 

Reference, Memory Management, 

MicroC/OS-II  development 

environment 

  6 8 0 14 

  MODULE-III (28 Hours)       



8 

Embedded system Design with VX 

Works: Basic Features, Task creation 

and Management, Task scheduling, 

kernel services, inter task 

communication, task synchronization 

and mutual exclusion, Interrupt 

handling, watchdog for task execution 

Monitoring, Timing and Reference,VX 

Works development environment. 

PPT, 

Lecture 

+Practice 

 8 12 0 20 

9 
Introduction toWindowsCE: Features, 

windows CE programming. 

PPT, 

Lecture 

+Practice 

 2 6 0 8 

 TOTAL   41 43 0 84 

 

 

  



DMEC0413 MODEL BASED DESIGN USING MATLAB  

Credits: 05          Hours: [72]               
Course Objectives:  

The objectives of this subject are to: 

1. Develop Programming and Design Sill in MATLAB and Simulink. 

2. Provide a platform for the students to deal with real time applications. 

3. Provide an environment for the students for research works as well as some opportunity to hands on with real time 

Model designing using MATLAB and Simulink. 

Course Outcomes: 

Upon successful completion of this subject, students should be able to: 

1. Learn Basic of MATLAB and Simulink, with Modelling.  

2. Perform the Interfacing of Hardware with the software. 

3. Perform the real time Designing and Modelling of Systems. 

4. Perform the work as software developer engineer, Software Engineer in the IT sector as well as application developer. 

SYLLABUS 

MODULE -I (20 Hours) 

BASIC OF MATLAB  

Introduction to MATLAB: Introduction, History and Installation, MATLAB Interactive Sessions, Menus and the 

toolbar, Programming in MATLAB; 

Arrays: Matrix and Array Operation, Indexing & Standard Matrix generation;  

MATLAB  Operator: Relational Operators and Logical Variables, Logical Operators and Standard Functions, 

Character Strings; 

Programming Techniques: Saving Loading data, Loop Branches & Control Flow, Conditional Statements, Loops, 

The Switch Structure, Interactive Input; 

Graphics: Basic 2D Plot, Subplots and Multiple Graphs, Plotting Specifier, 3D Plots, Saving and Printing Graphs;  

Errors& Help: Errors, Built-in Function & Online Help 

 MODULE -II (24 Hours) 

BASIC OF SIMULINK 
Fundamental of Simulink: Introduction, Commonly used block 

Data Visualization: Port Value Displays, Scopes and Other Display Blocks, Dashboard Block Library 

Embedded Coder: Generate C and C++ code 

Incorporating External Code: Integrate C Code Using the MATLAB Function Block 

Stateflow: General Application, Automotive Application, Zero crossing and Derivative in Stateflow 

Targeting Hardware: Targeting support Packages 

MODULE -III (28 Hours)  

REAL TIME APPLICATIONS  
Communication: Signal Generation, Analog Pass band Modulation, Digital Baseband Modulation 

Electronics: Signals & Amplifier, Generic Circuits 

Signal Processing: Adaptive Processing, Audio Processing, Communication, Spectral Analysis, Working with 

Signal 

Video and Image Processing: Enhancement, Display and Graphics, Segmentation, Image Compression, Detection 

and Recognition, Live Video Processing, Industry Examples 

Text Books:  

1. Getting Started with MATLAB 7 by RudraPratap, Oxford University Press 

2. MATLAB and Simulink for Engineers by Agam Kumar Tyagi, Oxford University Press 

3. Digital Image Processing using MATLAB by R.C. Golzalez, R.E. Woods and S.L. Eddins, PEARSON Education. 

Reference 

1. Online Help: Help Browser MATLAB Software  

2. Web Help: http://in.mathworks.com/matlabcentral/fileexchange/ 

3. http://in.mathworks.com/help/simulink/ 

 

 

 

http://in.mathworks.com/matlabcentral/fileexchange/
http://in.mathworks.com/help/simulink/


 

PEDAGOGY 

S. 

No. Topic Pedagogy Details Instructional Hours 

 MODULE -I (20 Hours)   CRT 
Practic

e 
Video Total 

1 

Introduction to MATLAB: Introduction,  History  

and Installation, MATLAB Interactive Sessions, 

Menus and the toolbar, Programming in MATLAB ; 
Presentation  2 0 0 2 

2 
Arrays: Matrix and Array Operation, Indexing & 

Standard Matrix generation ;  
CRT 

Presentation  
 1 3 0 4 

3 

MATLAB Operator: Relational Operators and 

Logical Variables, Logical Operators and Standard 

Functions, Character Strings; 

CRT 

Presentation  
 1 3 0 4 

4 

Programming Techniques: Saving Loading data, 

Loop Branches & Control Flow, Conditional 

Statements, Loops, The Switch Structure , Interactive 

Input; 

CRT 

Presentation  
 2 3 0 5 

5 

Graphics: Basic 2D Plot, Subplots and Multiple 

Graphs, Plotting Specifier, 3D Plots, Saving and 

Printing Graphs;  

CRT 

Presentation  
 1 3 0 4 

6 
Errors& Help: Errors, Built-in Function & Online 

Help 
Presentation  0 1 0 1 

 Subtotal   8 12 0 20 

 

S. 

No. 
Topic Pedagogy Details Instructional Hours 

  MODULE -II (24 Hours)   CRT 
Practic

e 
Video Total 

8 
Fundamental of Simulink: Introduction, Commonly 

used block. 

CRT+ 

Practice 
 2 3 0 5 

9 
Data Visualization: Port Value Displays, Scopes and 

Other Display Blocks, Dashboard Block Library 

CRT+ 

Practice 
 2 3 0 5 

10 Embedded Coder: Generate C and C++ code CRT+ 

Practice 
 1 3 0 4 

11 
Incorporating External Code: Integrate C Code 

Using the MATLAB Function Block 

CRT+ 

Practice 
 1 4 0 5 

12 

Stateflow: General Application, Automotive 

Application, Zero crossing and Derivative in 

Stateflow. 

CRT+ 

Practice  1 2 0 3 

13 Targeting Hardware: Targeting support Packages 
CRT+ 

Practice 
 1 1 0 2 

 Subtotal   8 16 0 24 

  



 

S. 

No. 
Topic Pedagogy Details Instructional Hours 

 MODULE -III (28 Hours)   CRT PPT 
Labora

tory 
Total 

14 
Communication: Signal Generation, Analog Pass 

band Modulation, Digital Baseband Modulation 

CRT+ 

Practice 
 2 4 0 6 

15 Electronics : Signals & Amplifier, Generic Circuits 
CRT+ 

Practice 
 1 3 0 4 

16 

Signal Processing: Adaptive Processing, Audio 

Processing, Communication, Spectral Analysis, 

Working with Signal 

CRT+ 

Practice  2 4 0 6 

17 

Video and Image Processing: Enhancement, Display 

and Graphics, Segmentation, Image Compression, 

Detection and Recognition, Live Video Processing, 

Industry Examples 

CRT+ 

Practice 
 3 9 0 12 

 Subtotal   8 20 0 28 

 

  



DMEC0511 SYSTEM PROGRAMMING USING LINUX 

Credits: 05                         Hours: [88]               
Course Objectives: 

The objectives of this subject are: 

1. To introduce standard Linux command line in user & system environments, file systems, and tools. 

2. To identify the basic components of an operating system, describe their purpose, and explain how they function.  

3. To write, compile, debug, and execute C programs that correctly use system interfaces provided by UNIX/LINUX. 

Course Outcomes: 

Upon successful completion of this subject, students should be able to: 

1. Identify the basic components of an operating system, describe their purpose, and explain how they function.  

2. Describe the protocols (such as TCP and IP) and interfaces (such as sockets) used for communication among different 

computers. 

3. Explain the meaning and purpose of process control blocks and other mechanisms that the operating system uses to 

implement the process and tHoursead abstractions. 

SYLLABUS 

 MODULE -I (28Hours) 

INTRODUCTION TO LINUX  

Linux Utilities:  File handling utilities, Security by file permissions, Process utilities, Disk utilities, Networking 

commands, Filters, Text processing utilities and Backup utilities, sed – scripts, operation, addresses, commands, 

applications, awk – execution, fields and records, scripts, operation, patterns, actions, functions, using system 

commands in awk. 

Working with the Bourne again shell(bash): Introduction, shell responsibilities, pipes and input Redirection, 

output redirection, here documents, running a shell script, the shell as a programming language, shell meta 

characters, file name substitution, shell variables, command substitution, shell commands, the environment, 

quoting, test command, control structures, arithmetic in shell, shell script examples, interrupt processing, functions, 

debugging shell scripts.(Most of the topics will be  through project mode) 

MODULE -II (32Hours):  

LINUX SYSTEM PROGRAMMING  

Files: File Concept, File System Structure, Inodes, File Attributes, File types, Library functions, the standard I/O 

and formatted I/O in C, stream errors, kernel support for files, System calls, file descriptors, low level file access – 

File structure related system calls(File APIs), file and record locking. (Most of the topics will be thorough project 

mode) 

File and directory management: Directory files APIs, Symbolic links & hard links. 

Process: Process concept, Kernel support for process, process attributes, process control - process creation, waiting 

for a process, process termination, zombie process, orphan process, Process APIs.  

Signals: Introduction to signals, Signal generation and handling, Kernel support for signals, Signal function, 

unreliable signals, reliable signals, kill, raise, alarm, pause, abort, sleep functions. (Most of the topics will be 

through project mode) 

InterprocessCommunication: Introduction to IPC, Pipes, and FIFOs, Introduction to tHoursee types of IPC-

message queues, semaphores and shared memory. Message Queues- Kernel support for messages, UNIX system V 

APIs for messages, client/server example. 

 MODULE -III (28Hours)  

UNIX/LINUX CONCEPTS AND APPLICATIONS  

Semaphores: Kernel support for semaphores, UNIX system V APIs for semaphores.  

Shared Memory:Kernel support for shared memory, UNIX system V APIs for shared memory, semaphore and 

shared memory example. 

MultitHourseaded Programming: Differences between tHourseads and processes, THoursead structure and uses, 

THourseads and Lightweight Processes, POSIX THoursead APIs, Creating THourseads, THoursead Attributes, 

THourseadSynchronization with semaphores and with Mutexes, Example programs. (Most of the topics will be 

through project mode) 

TEXT BOOKS:  

1. UNIX System Programming using C++, T.Chan, PHI.(UNIT III to UNIT VIII) 

2. UNIX Concepts and Applications, 4th Edition, Sumitabha Das, TMH. 

3. Beginning Linux Programming, 4th Edition, N.Matthew, R.Stones,Wrox, Wiley India Edition. 



REFERENCE BOOKS:  

1. Linux System Programming, Robert Love, OôReilly, SPD. 

2. Advanced Programming in the UNIX environment, 2nd Edition, W.R.Stevens, Pearson Education. 

3. UNIX Network Programming, W.R.Stevens, PHI. 

4. UNIX for programmers and users, 3rd Edition, Graham Glass, King Ables, Pearson Education. 

PEDAGOGY 

 MODULE -1(28 Hours) 

S. 

N

o. 

Topic Pedagogy 
Detail

s 
Instructional Hours 

    Theory 

+Tutorial 
Practice Video 

Proj

ect 

 Linux Utilities:       

1 File handling utilities, Security by file 

permissions, Process utilities, Disk utilities 

Class Room 

Teaching  

 
1 0 

0 

 
0 

2 Networking commands, Filters, Text processing 

utilities and Backup utilities 

CRT & Video 

presentation 

 
1 0 1 0 

3 sed ï scripts, operation, addresses, commands, 

applications. 

CRT  
2 0 0 0 

4 awk ï execution, fields and records, scripts, 

operation, patterns, actions, functions, using 

system commands in awk. 

CRT & Video 

presentation 

 

3 0 2 0 

5 Working with the Bourne again shell(bash):       

6 Introduction, shell responsibilities, pipes and 

input Redirection, output redirection, here 

documents, running a shell script, the shell as a 

programming language 

CRT & Video 

presentation 

 

3 0 2 0 

7 Shell meta characters, file name substitution, 

shell variables, command substitution, shell 

commands 

CRT  

2 0 0 0 

8 The environment, quoting, test command, control 

structures, arithmetic in shell, shell script 

examples 

CRT & 

Project 

 

1 2 2 2 

9 Interrupt processing, functions, debugging shell 

scripts. 

CRT & 

Practice 

 
1 1 0 2 

 Sub total   14 3 7 4 

 

MODULE-II (32 Hours) 

S. 

No. 
Topic Pedagogy Details Instructional Hours 

    The

ory 

Practi

ce 
video 

Proj

ect 

 Files:       

10 File Concept, File System Structure, 

Inodes, File Attributes, File types, 

Library functions 

Media 

Presentation 

 

1 0 1 0 

11 the standard I/O and formatted I/O in C, 

stream errors, kernel support for files, 

System calls, file descriptors 

CRT &Video 

Presentation 

 

2 2 0 0 

12 Lowlevels file access ï File structure 

related system calls (File APIs), file and 

record locking. 

CRT & Practice  

1 1 0 0 

13 File and directory management: CRT  2 0 2 0 



Directory files APIs, Symbolic links & 

hard links. 

14 Process: Process concept, Kernel 

support for process, process attributes, 

process control - process creation, 

waiting for a process, process 

termination, zombie process, orphan 

process, Process APIs 

CRT &Video 

Presentation 

 

3 2 1 

0 

 Signals:       

15 Introduction to signals, Signal 

generation and handling, Kernel 

support for signals, Signal function, 

unreliable signals, reliable signals 

Project  

3 0 0 3 

16 Kill, raise, alarm, pause, abort, and 

sleep functions. 

CRT &Video 

Presentation 

 
2 0 1 0 

 Interprocess Communication :       

17 Introduction to IPC, Pipes, FIFOs, 

Introduction to tHoursee types of IPC-

message queues, semaphores and 

shared memory. 

CRT &Video 

Presentation 

 

3 2 1 0 

 Sub total   16 7 6      3 

MODULE-III (28 Hours)  

S. 

No. 
Topic 

Pedagog

y 
Details Instructional Hours 

    
Theory Practice video 

Proj

ect 

 Semaphores:       

18 Kernel support for semaphores, Unix 

system V APIs for semaphores. 

CRT & 

Project 

 
4 2 

0 

 
2 

 Shared Memory :        

19 Kernel support for shared memory, Unix 

system V APIs for shared memory, 

semaphore and shared memory example 

CRT 

&Video 

Presentat

ion 

 

4 1 3 0 

 MultitHourseaded Programming:        

20 Differences between tHourseads and 

processes, THoursead structure and uses, 

THourseads and Lightweight Processes, 

POSIX THoursead APIs  

CRT 

&Video 

Presentat

ion 

 

4 1 3 

 

0 

21 Creating THourseads, THoursead 

Attributes, THourseadSynchronization 

with semaphores and with Mutexes, 

Example programs. 

Video 

Presentat

ion 

 

2 0 2 

 

0 

 Sub total   14 4 8      2 

        

 

  



Domain II: VLSI Design And Verification  

 

Course Code Course Title Course Nature Credits 

DMEC0421 
FPGA Architecture and Design   OR                             

DMEC0521 Digital VLSI Testing 

Theory + Practice / 

Theory + Project 
4 

DMEC0422 HDL Synthesis and System Architecture Theory + Practice 4 

DMEC0423 Digital System Design using VERILOG Theory + Practice 4 

DMEC0424 Verification using System VERILOG Theory + Practice 5 

DMEC0425 VLSI Verification Methodologies Theory + Practice 5 

DMEC0300 Project  6 

DMEC0800 Internship  4 

  Total 32 

 

 

  



DMEC0421 FPGA ARCHITECTURE AND DESIGN  

Credits: 04                Hours: [72]            
Course Objective:- 

The objectives of this subject are to: 

1. To make the student understands FPGA architecture 

2. To understand design using FPGA. 

3. To understand design using FPGA. 

Course Outcomes:-  

Upon successful completion of this subject, students should be able to: 

1. Design digital systems using Verilog  

2. Implement digital design in FPGA 

3. Handle different FPGA architecture. 

MODULE -I (30 Hour) 

PLD 

Introduction to PLDS, General structure and classification: SPLD, CPLD, PAL, PLA, CPLD vs. FPGA 

FPGA 

Organization of FPGAs, FPGA Programming Technologies, Programmable Logic Block Architectures, 

Programmable Interconnects, Programmable I/O blocks in FPGAs, Dedicated Specialized Components of 

FPGAs, Applications of FPGAs. 

 MODULE -II (24 Hour)  

Xilinx FPGA Architecture  

Features and architectures, Configurable Logic Blocks (CLBs), Input Output Blocks (I/OB), Block RAM 

Programming interconnects, Digital Clock Manager (DCM), Power Distribution and configuration 

 MODULE -III (18 Hour)  

ACTEL FPGA Architecture  

ACTEL family, ACTEL features and logic  MODULEs, C  MODULEs and S  MODULEs, I/O  MODULEs, I/O 

Pad drivers, Clock Networks 

Text Books: 

1. Field Programmable Gate Array Technology - Stephen M. Trimberger, Springer International Edition. 

2. FPGA-Based System Design Wayne Wolf, Prentice Hall  

3. Modern VLSI Design: System-on-Chip Design (3rd Edition) Wayne Wolf, Verilog 

Reference Books: 

1. Field Programmable Gate Arrays - John V. Oldfield, Richard C. Dorf, Wiley India. 

2. Digital Design Using Field Programmable Gate Arrays - Pak K. Chan/SamihaMourad, Pearson Low Price Edition. 

3. Digital Systems Design with FPGAs and CPLDs - Ian Grout, Elsevier, Newnes. 

 

 

 

 

 

 

 

  



PEDAGOGY 

MODULE I (30 Hour) 

S. 

No. 
Topic Pedagogy Details Instructional Hours 

    
Theory 

+Tutorial 
Practice video Project 

01 

PLD 

Introduction to PLDS,  

General structure and 

classification: SPLD, CPLD, 

PAL, PLA 

CPLD vs. FPGA  

CRT + Lab 
Chalk & Talk 

and PPT 
5 6 0 0 

02 

FPGA 

Organization of FPGAs 

FPGA Programming 

Technologies 

Programmable Logic Block 

Architectures 

 

CRT + Lab 
Chalk & Talk 

and PPT 
3 6 0 0 

03 

Programmable Interconnects 

Programmable I/O blocks in 

FPGAs 

Dedicated Specialized 

Components of FPGAs 

 Applications of FPGAs. 

CRT + Lab 
Chalk & Talk 

and PPT 
4 6 0 0 

 Sub Total   12 18 0 0 

 

 

 

MODULE II (24 Hour) 

S. 

No. 
Topic Pedagogy Details Instructional Hours 

    Theory Practice video Project 

04 

Xilinx FPGA Architecture 

Features and architectures 

Configurable Logic Blocks (CLBs) 

Input Output Blocks (I/OB) 

CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

3 6 0 0 

05 

Block RAM 

Programming interconnects 

Digital Clock Manager (DCM) 

Power Distribution and 

configuration 

CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

3 12 0 0 

 Sub Total   06 18 0 0 

  



MODULE-III (18 Hour) 

 

 S. 

No. 

Topic Pedagogy Details Instructional Hours 

    Theory Practice video Project 

06 

ACTEL FPGA Architecture 

ACTEL family 

ACTEL features and logic  

MODULEs 

C  MODULEs and S  

MODULEs 

I/O  MODULEs 

I/O Pad drivers 

Clock Networks 

CRT 

Chalk & Talk 

, PPT 

CAD tool 

6 0 0 0 

07 FPGA Design Practice  0 12 0 0 

 Sub Total   6 12 0 0 

        

 Total   24 48 0 0 

 
  



DMEC0521 DIGITAL VLSI TESTING  

Credits: 04                Hours: [72]               

Course Objective: 

The objectives of this subject are to: 

1. To make the student understands defects and faults in VLSI chips 

2. To understand different test pattern generation techniques. 

3. To understand design-for-testability. 

Course Outcomes: 

Upon successful completion of this subject, students should be able to: 

1. Develop test pattern generation algorithm 

2. Develop different DFT techniques. 

3. Do memory testing. 

4. Develop boundary scan. 

5. To pursue career as VLSI test engineer. 

SYLLABUS 

 MODULE I (17 Hours)  

Introduction to VLSI testing, test process and automatic test equipment, test economics and product quality, test 

economics. 

Physical faults and their modeling, Fault equivalence and dominance and fault collapsing. Fault simulation: 

parallel, deductive and concurrent techniques; critical path tracing.  

 MODULE II (23 Hours)  

Testability measure: controllability and observability measure for both combinational and sequential circuits.  

Test generation for combinational circuits: Boolean difference, D-algorithm, PODEM, etc. Exhaustive, random 

and weighted test pattern generation, aliasing and its effect on fault coverage.  

Test pattern generation for sequential circuits.  

 MODULE III (32 Hours)  

Design-for-Testability: ad-hoc and structured methods scan path and LSSD, Full scan, partial scan, Random-

Access scan.  

Built-in-self-test (BIST): BIST Architecture, Multi-purpose registers in a BIST implementation, BIST cost and 

benefits, BIST Techniques-ROM, Counter-exhaustive, pseudo-exhaustive, LFSR. BIST response compression: 

ones counting, transition counting, syndrome checking, parity checking, signature analysis, MISR, BILBO. 

Memory Testing: permanent, intermittent and pattern-sensitive faults and test generation. Boundary scan. Other 

advanced topics in testing: Delay test, IDDQ  

Text Books 

1. M. L. Bushnell and V. D. Agrawal, Essentials of Electronic Testing, Kluwer Academic Publishers.  

2. M. Abramovici, M. A. Breuer and A. D. Friedman, Digital Systems Testing and Testable Design, Wiley-IEEE Press. 

Reference Books 

1. N. K. Jha and S. Gupta, Testing of Digital Systems, Cambridge University Press.  

2. VLSI Test Principles and Architectures; Wang, Wu and Wen; Elsevier.  

3. P. H. Bardell, W. H. McAnney and J. Savir, Built-in Test for VLSI: Pseudorandom Techniques, Wiley Interscience.  

4. P. K. Lala, Fault Tolerant and Fault Testable Hardware Design, Prentice-Hall.  

5. A. Krstic and K-T Cheng, Delay Fault Testing for VLSI Circuits, Kluwer Academic Publishers.  

6. A. Osseiran (Ed.), Analog and Mixed Signal Boundary Scan, Kluwer Academic Publishers. 

  



PEDAGOGY 

 MODULE I (17 Hour) 

S. 

No. Topic Pedagogy Details Instructional Hours 

    
Theory 

+Tutorial 
Practice video Project 

01 

Introduction to VLSI 

testing, test process and 

automatic test equipment, 

test economics and 

product quality, test 

economics 

CRT 
Chalk & Talk 

and PPT 
5  0 0 

02 

Physical faults and their 

modeling, Fault equivalence 

and dominance and fault 

collapsing.  

CRT  
Chalk & Talk 

and PPT 
4 0 0 0 

03 

Fault simulation: parallel, 

deductive and concurrent 

techniques; critical path 

tracing.  

CRT  
Chalk & Talk 

and PPT 
4 0 0 4 

 Sub Total   13 0 0 4 

 

MODULE II (23 Hour) 

 

 S. 

No. 
Topic Pedagogy Details Instructional Hours 

    Theory Practice video Project 

04 

Testability measure: 

controllability and observability 

measure for both combinational 

and sequential circuits.  

CRT 

Chalk & Talk 

, PPT 

 

6 0 0 4 

05 

Test generation for 

combinational circuits: Boolean 

difference, D-algorithm, 

PODEM, etc. Exhaustive, 

random and weighted test 

pattern generation, aliasing and 

its effect on fault coverage.  

CRT 
Chalk & Talk 

, PPT 
6 0 0 4 

06 
Test pattern generation for 

sequential circuits.  CRT 
Chalk & Talk 

, PPT 
3 0 0 0 

 Sub Total   15 0 0 08 

   



MODULE III (32 Hour) 

 

 S. 

No. 
Topic Pedagogy Details Instructional Hours 

    Theory Practice video Project 

07 

Design-for-Testability: ad-

hoc and structured methods-

scan path and LSSD, Full 

scan, partial scan, Random-

Access scan.  

CRT  4 0 0 4 

08 

Built-in-self-test (BIST): BIST 

Architecture, Multi-purpose 

registers in a BIST 

implementation, BIST cost and 

benefits, BIST Techniques-

ROM, Counter-exhaustive, 

pseudo-exhaustive, LFSR.  

CRT 

Chalk & Talk 

, PPT 

 

5 0 0 4 

09 

BIST response compression: 

ones counting, transition 

counting, syndrome checking, 

parity checking, signature 

analysis, MISR, BILBO.  

CRT 

Chalk & Talk 

, PPT 

 

4 0 0 4 

10 

Memory Testing: permanent, 

intermittent and pattern-

sensitive faults and test 

generation. Boundary scan.  

CRT 

Chalk & Talk 

, PPT 

 

5 0 0 0 

11 
Other advanced topics in 

testing: Delay test, IDDQ CRT 
Chalk and 

Talk 
2 0 0 0 

 Sub Total   20 0 0 12 

        

 Total   48 0 0 24 

 

  



DMEC0422 HDL SYNTHESIS AND SYSTEM ARCHITECTURE  

Credits: 04                Hours: [72]               

Course Objective:- 

The objectives of this subject are: 

1. To make the student understands RTL level synthesis 

2. To understand system architectures. 

3. To understand timing issues. 

Course Outcomes:- 

Upon successful completion of this subject, students should be able to: 

1. Do RTL level synthesis of digital circuits. 

2. Optimization of architectureô. 

3. Solve timing issues. 

SYLLABUS 

 MODULE -I (24 Hours) 

Architecting speed 

Architecting area 

Architecting power 

 MODULE -II (24 Hours) 

Static timing analysis 

Clock domains 

Reset circuits 

 MODULE -III (24 Hours)  

Advanced simulations 

Coding for synthesis 

Synthesis optimization 

Floor planning & place and route optimization 

Text Books: 

1. Verilog HDL Synthesis: A Practical Primer, J Bhaskar 

2. High Level VLSI Synthesis, Raul Camposano, and  Wayne Wolf, Springer 

3. High-level Synthesis: Introduction to Chip and System Design, Daniel D. Gajaski, Nikhil D. Dutt, Allen C. ïH. Wu 

and Steve Y. ïL. Lin 

4. VLSI and Computer Architecture by Ravi Sankar and Eduardo B. Fernandez. 

 

 

 

  



 

PEDAGOGY 

 MODULE I (24 Hour) 

S. 

No. 
Topic Pedagogy Details Instructional Hours 

    
Theory 

+Tutorial 
Practice video Project 

01 Architecting speed CRT + Lab Chalk & Talk and PPT 3 6 0 0 

02 Architecting area CRT + Lab Chalk & Talk and PPT 2 4 0 0 

03 Architecting power CRT + Lab Chalk & Talk and PPT 3 6 0 0 

 Sub Total   8 16 0 0 

 

MODULE II (24 Hours) 

   

S. 

No. 
Topic Pedagogy Details Instructional Hours 

    Theory Practice video Project 

04 

Static Timing 

Analysis 

 
CRT& Lab 

Chalk & Talk , PPT 

CAD tool 
3 6 0 0 

05 Clock domains CRT& Lab 
Chalk & Talk , PPT 

CAD tool 
3 6 0 0 

06 Reset circuits CRT& Lab 
Chalk & Talk , PPT 

CAD tool 
2 4 0 0 

 Sub Total   8 16 0 0 

 

 

MODULE III (24 Hours) 

   

S. 

No. 
Topic Pedagogy Details Instructional Hours 

    Theory Practice video Project 

07 Advanced simulations CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

2 4 0 0 

08 Coding for synthesis CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

2 4 0 0 

09 
Synthesis optimization 

 
CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

2 4 0 0 

10 
Floor planning & Place and 

Route optimization 
CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

2 4 0 0 

 Sub Total   8 16 0 0 

 Total   24 48 0 0 

 

 

  



DMEC0423 DIGITAL SYSTEM DESIGN USING VERILOG  

Credits: 04                            Hours: [72]               

Course Objective:- 

The objectives of this subject are: 

1. To make the student understands advanced digital system design. 

2. To understand HDL based IC design. 

3. To understand Verilog programming. 

4. Focus on high level synthesis and timing issues. 

5. To understand verification using Verilog HDL. 

Course Outcomes:- 

Upon successful completion of this subject, students should be able to: 

1. Write efficient Verilog programme 

2. Design advanced digital system using Verilog HDL. 

3. Design FSM based system. 

4. Understand STA and high-level synthesis. 

5. Do VLSI project using Verilog. 

6. Pursue a bright career as a RTL design and Verification Engineer and Verilog Programmer in VLSI industry. 

SYLLABUS 

 MODULE -I (24 Hours) 

Introduction to VLSI Design  

VLSI Design flow: Full Custom, ASIC and FPGA,Design Tools: CAD Tool Taxonomy, Editors, Simulators, 

Simulation System, Simulation Aids, Applications of Simulation,SynthesisTools, Introduction to Hardware 

description languages (HDL) 

Verilog HDL:  Introduction to Verilog HDL, Abstraction levels, basic concepts, Verilog primitives, keywords, data 

types, nets and registers, Verilog MODULEs and ports; Lab Practice: Xilinx tool flow: simulation and synthesis 

Verilog Operators :Logical operators, Bitwise and reduction operators, Concatenation and conditional operators, 

Relational and arithmetic, Shift and equality operators, Operator execution order, Lab practice  

Assignments: Types of assignments, Continuous assignment,Procedural assignments, Blocking and non-blocking 

assignments, Tasks and functions, Lab Practice   

Verilog modeling: gate type, design hierarchy, gate delay, propagation delay, logic simulation Dataflow-level 

modeling: assignments, Behavioral modeling: Always block, FlowControl, If-else, case, case, while loop, for loop, 

repeat,  

Verilog for verification: Design verification and testing, Testbenchwriting, Initialstatement, Verilog system tasks: 

$finish, $stop, $display, $monitor, $time, $realtime, $random, $save, $readmemh/$writememh, $fopen, $fclose, 

Compiler directives, ifdef, Array, multi-dimensional array. Memory modelling 

Lab practice  

 MODULE -II (24 Hours)  

Combinational Logic Circuit Design:   Logic synthesis, RTL synthesis, high-level synthesis, synthesis design 

flow, Design and analysis of combinational circuits, Synthesis of combinational circuits,Arithmetic circuits, Initial 

design and optimization, Encoder, decoder, de-multiplexer circuits, multiplexer circuits and their implementation 

using Verilog, Design of a 4-bit comparator, Design of a 32-bit ALU and a simple processor using Verilog.Lab 

Practice  

Sequential Logic Circuit Design:  Synthesis of sequential circuits, Study of synchronous and asynchronous 

sequential circuits, Flip flops, ShiftRegisters,Counters and their design using Verilog.Finite States Machine, 

Lab practice  

 MODULE -III ( 24 Hours)  

State Machine:  Basic Finite state machines (FSM) structures, Mealy and Moore type FSM, Mealy 

vs.Moore,Common FSM coding style,Serial adder design using FSM, FSM as an Arbiter circuit, FIFO, bus 

interfaces, Lab practice  

High-level synthesis: Basic concepts of high-level synthesis,Partitioning, scheduling,Allocation and binding, 

Technology mapping, Lab practice 

Static Timing Analysis: Introduction to Static Timing Analysis, Timing path and constraints,Types of clock, 

Clock domain and variation, Clock distribution networks, How to fix timing failure 

Synthesis Coding Styles: Registers in Verilog, Unwanted latches,RTL coding styles,Lab practice 



Verilog Mini Projects: Project specification analysis, Understanding the architecture, MODULE level 

implementation and verification, Building the top level MODULE,FPGA implementation of the design. 

Text Books: 

1. Verilog HDL: A Guide to Digital Design and Synthesis; Samir Palnitkar; 2nd edition, Pearson Education, 2011. 

2. Verilog Digital System Design; ZainalabedinNavabi; 2nd edition, TMH,2012. 

3. Advanced Chip Design: Practical Examples in Verilog, Kishore Kumar MisHoursa, CreateSpace Independent 

Publishing Platform 

Reference Books: 

1. Verilog HDL Synthesis: A Practical Primer; J. Bhasker, BSP Publishers, 2008. 

2. FPGA-Based System Design, Wayne Wolf, 1st edition, Pearson. 

PEDAGOGY 

 MODULE I (24 Hour) 

S. 

No. 
Topic Pedagogy Details Instructional Hours 

    
Theory 

+Tutorial 
Practice video Total 

01 

Introduction to VLSI Design: VLSI 

Design flow: Full Custom, ASIC and 

FPGA, Design Tools: CAD Tool 

Taxonomy, Editors, Simulators, 

Simulation System, Simulation Aids, 

Applications of Simulation, 

SynthesisTools, Introduction to 

Hardware description languages 

(HDL) 

CRT 
Chalk & Talk 

and PPT 
2 0 0 2 

02 

Verilog HDL:  Introduction to Verilog 

HDL, Abstraction levels, basic 

concepts, Verilog primitives, 

keywords, data types, nets and 

registers, Verilog  MODULEs and 

ports; 

Lab Practice: Xilinx tool flow: 

simulation and synthesis 

 

CRT and 

Lab 

Chalk & Talk 

, PPT, 

Simulation  

through CAD 

tool 

2 3 0 5 

03 

Verilog Operators :Logical operators, 

Bitwise and reduction operators, 

Concatenation and conditional 

operators, Relational and arithmetic, 

Shift and equality operators, Operator 

execution order, Lab practice 

CRT and 

Lab 

Chalk & Talk 

, PPT 

CAD tool 

2 3 0 5 

04 

Assignments: Types of assignments 

,Continuous assignment, 

Proceduralassignments, Blocking and 

non-blocking assignments, Tasks and 

functions, Lab Practice   

CRT and 

Lab 

Chalk & Talk 

, PPT 

CAD tool  

1 
3 

 
0 4 

05 

Verilog modeling: gate type, design 

hierarchy, gate delay, propagation 

delay, logic simulation Dataflow-level 

modeling: assignments, Behavioral 

modeling: Always block ,Flow Control 

,If-else, case, case, while loop, for 

loop, repeat, 

CRT and 

Lab 

Chalk & Talk 

, PPT 

CAD tool  

2 6 0 8 

 Sub Total   9 15 0 24 

  



 MODULE II (24 Hour) 

 

S. 

No. 
Topic Pedagogy Details Instructional Hours 

    Theory Practice video Total 

06 

Combinational Logic Circuit 

Design:   Logic synthesis, RTL 

synthesis, high-level synthesis, 

synthesis design flow, Design and 

analysis of combinational circuits, 

Synthesis of combinational circuits, 

Arithmetic circuits, Initial design 

and optimization, Encoder, 

decoder, de-multiplexer circuits, 

multiplexer circuits and their 

implementation using Verilog, 

Design of a 4-bit comparator, 

Design of a 32-bit ALU and a 

simple processor using Verilog. Lab 

Practice 

CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

4 10 0 14 

07 

Sequential Logic Circuit Design:  

Synthesis of sequential circuits, 

Study of synchronous and 

asynchronous sequential circuits, 

Flip flops,ShiftRegisters,Counters 

and their design using 

Verilog.Finite States Machine,Lab 

practice 

CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

3 7 0 10 

 Sub Total   7 17 0 24 

 

 MODULE III (24 Hour) 

 

 S. 

No. 

Topic Pedagogy Details Instructional Hours 

    Theory Practice video Total 

08 

State Machine:  Basic Finite state 

machines (FSM) structures, Mealy 

and Moore type FSM, Mealy 

vs.Moore,Common FSM coding 

style,Serial adder design using 

FSM, FSM as an Arbiter circuit, 

FIFO, bus interfaces, Lab practice 

CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

2 6 0 8 

09 

High-level synthesis: Basic 

concepts of high-level synthesis, 

Partitioning, scheduling, 

Allocation and binding, 

Technology mapping, Lab practice 

CRT 

Chalk & Talk , 

PPT 

CAD tool 

1 6 0 7 

10 

Static Timing Analysis: 

Introduction to Static Timing 

Analysis, Timing path and 

constraints, Types of clock, Clock 

domain and variation, Clock 

distribution networks, How to fix 

timing failure 

CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

2 3 0 5 



11 

Synthesis Coding Styles:Registers 

in Verilog, Unwanted latches,RTL 

coding styles,Lab practice 
CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

 1 3 0 4 

    6 18 0 24 

 

  



DMEC0424 VERIFICATION USING SYSTEM VERILOG  

Credits: 05                Hours: [72]               

Course Objective:- 

The objectives of this subject are to: 

1. To make the student understands how to verify digital design. 

2. To understand SystemVerilog based digital design. 

3. To understand SystemVerilog programming. 

4. To understand verification using SystemVerilog. 

Course Outcomes:- 

Upon successful completion of this subject, students should be able to: 

1. Write efficient programme using System Verilog. 

2. Verification of RTL design. 

3. Do VLSI verification project using Verilog. 

4. Pursue a bright career as a RTL Verification Engineer. 

SYLLABUS 

 MODULE -I(30 Hours) 

Introduction to System Verilog                                       

New Data types, Tasks and Functions, Interfaces, Clocking blocks: Different data types, User-Defined and 

Enumerated Types: string data types, event data types, User-defined types, Enumerated types, Nets, reg, logic, 

Type casting, Constants, attributes, operators and expressions. 

Tasks, functions, Enhancements to tasks and functions, Task and function argument passing, Import and export 

functions, System Tasks and System Functions, VCD data 

Interface concepts, Interface declarations, Using interfaces as  MODULE ports, Instantiating and connecting 

interfaces, Referencing signals within an interface, Interface modports, Using tasks and functions in interfaces, 

parameterized interfaces, virtual interfaces, Using procedural blocks in interfaces, Reconfigurable interfaces, 

Verification with interfaces 

LAB Practice 

 MODULE -II (19 Hours) 

Object Oriented Programming: OOP basics, Classes- Object and handles, Polymorphism, Inheritance, composition, 

creating new object, object deallocation, static variables vs. Global variables, class routines, defining routines 

outside of the class, using one class inside another, dynamic objects, public vs. Private.  

Randomization, Constraints: randomization in SystemVerilog, constraint details, controlling multiple constraints, 

common randomization problems, iterative and array constraints, random controls, random generators, random 

device configuration  

LAB Practice 

 MODULE -III (23 Hours)  

Fork Join (Join, Join_any, Join_none), Event controls, semaphores, Mailboxes, virtual interfaces, transactors, 

System Verilog for verification: Building verification environment, Testcases 

Functional Coverage: Coverage models, cover points and bins, cross coverage, regression testing 

 LAB Practice 

Text Books:  

1. SystemVerilog for Design, S. Sutherland, S. Davidmann and Peter Flake 

2. SystemVerilog for Verification, CHoursis Spears, Synopsis Inc. 

3. SystemVerilog for Verification: A Guide to Learning the Testbench Language Features by CHoursis Spear & Greg 

Tumbush (3rd Edition)  

4. System Verilog, 3.1a, Language reference manual. 

  



PEDAGOGY 

MODULE I (30 Hours) 

S. 

No. 
Topic Pedagogy Details Instructional Hours 

    
Theory 

+Tutorial 
Practice video Project 

01 

New Data types, Tasks and 

Functions, Interfaces, Clocking 

blocks:  

Different data types, User-

Defined and Enumerated 

Types: string data types, event 

data types, User-defined types, 

Enumerated types, Nets, reg, 

logic, Type casting, Constants, 

attributes, operators and 

expressions. 

CRT 

Chalk & Talk 

and PPT 

Simulation 

tool 

3 6 0 0 

02 

Tasks, functions, Enhancements 

to tasks and functions, Task 

and function argument passing, 

Import and export functions, 

System Tasks and System 

Functions, VCD data 

CRT and Lab 

Chalk & Talk 

, PPT, 

Simulation  

through CAD 

tool 

3 3 0 0 

03 

Interface concepts, Interface 

declarations, Using interfaces 

as  MODULE ports, 

Instantiating and connecting 

interfaces, Referencing signals 

within an interface, Interface 

modports, Using tasks and 

functions in interfaces, 

parameterized interfaces, 

virtual interfaces, Using 

procedural blocks in interfaces, 

Reconfigurable interfaces, 

Verification with interfaces 

CRT and Lab 

Chalk & Talk 

, PPT 

CAD tool 

6 9 0 0 

 Sub Total   12 18 0 0 

  

 

  



 MODULE II (19 Hours) 

   

S. 

No. 
Topic Pedagogy Details Instructional Hours 

    Theory Practice video Project 

06 

Object Oriented Programming: 

OOP basics, Classes- Object and 

handles, Polymorphism, 

Inheritance, composition, creating 

new object, object deallocation, 

static variables vs. Global 

variables, class routines, defining 

routines outside of the class, using 

one class inside another, dynamic 

objects, public vs. Private.  

 

CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

4 6 0 0 

07 

Randomization, Constraints: 

randomization in SystemVerilog, 

constraint details, controlling 

multiple constraints, common 

randomization problems, iterative 

and array constraints, random 

controls, random generators, 

random device configuration  

 

CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

3 6 0 0 

 Sub Total   7 12 0 0 

 

 

MODULE III (23 Hours) 

   

S. 

No. 
Topic Pedagogy Details Instructional Hours 

    Theory Practice video Project 

08 

Fork Join (Join, Join_any, 

Join_none), Event controls, 

semaphores, Mailboxes, virtual 

interfaces, transactors, 

CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

2 6 0 0 

09 

System Verilog for verification: 

Building verification 

environment, Testcases 
CRT 

Chalk & Talk , 

PPT 

CAD tool 

2 6 0 0 

10 

Functional Coverage: Coverage 

models, cover points and bins, 

cross coverage, regression 

testing 

 

CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

1 6 0 0 

 Sub Total   5 18 0 0 

    24 48 0 0 

 

 

 

  



DMEC0425VLSI VERIFICATION METHODOLOGIES  

Credits: 05                Hours: [72]               

Course Objective:- 

The objectives of this subject are to: 

1. To make the student understands different verification methodologies. 

2. To understand UVM. 

3. To understand verification using UVM, OVM etc. 

Course Outcomes:- 

Upon successful completion of this subject, students should be able to: 

1. Do verification using UVM. 

2. Verification of RTL design. 

3. Do VLSI verification project using Verilog. 

4. Pursue a bright career as a RTL Verification Engineer. 

SYLLABUS 

 MODULE -I(20 Hours) 

Introduction to UVM                                                     

UVM Basics: UVM TB Architecture, Creating UVCs and Environment, UVM simulation phases, Test Flow 

 MODULE -II(26 Hours) 

Creating and Using UVM Testbench 

Configuring UVM environment: UVM Sequences, UVM sequencers, Connecting DUT -Virtual Interfaces, Virtual 

sequences and sequencers, Creating UVM environment: Building a Scoreboard, Building reusable environments, 

connecting multiple UVCs. 

 MODULE -III(26 Hours)  

Test Plan and Coverage                        

Creating test plan from specification 

Coverage: Code coverage and Functional Coverage 

Introduction to Open Verification Methodology (OVM)      

Assertion Based Methodology  

Immediate assertion, simple assertions, sequences, sequence composition, assertion coverage  

Lab Practice 

Industry Standard Project (Design and Verification) 

Text Books: 

1. The UVM Primer: A Step-by-Step Introduction to the Universal Verification Methodology, Ray Salemi 

2. Getting Started with UVM: A Beginnerôs Guide by Vanessa R. Copper 

3. A Practical Guide to Adopting Universal Verification Methodology (UVM) by Sharon Rosenberg & Kathleen A Meade (2nd 

Edition) 

4. SystemVerilog for Verification: A Guide to Learning the Testbench Language Features by CHoursis Spear & Greg 

Tumbush (3rd Edition) 

  



 

 

 

 

 

PEDAGOGY 

 MODULE I (20 Hours) 

S. 

No. 
Topic Pedagogy Details Instructional Hours 

    
Theory 

+Tutorial 
Practice video Project 

01 

Introduction to UVM                                                     

UVM Basics: UVM TB 

Architecture, Creating UVCs 

and Environment, UVM 

simulation phases 

Test Flow 

CRT + 

Practice 

Chalk & Talk 

and PPT, 

CAD tool 

8 12 0 0 

 Sub Total   8 12 0 0 

  

 MODULE II (26 Hour) 

   

S. 

No. 
Topic Pedagogy Details Instructional Hours 

    Theory Practice video Project 

02 

Creating and Using UVM 

Testbench 

Configuring UVM environment: 

UVM Sequences, UVM sequencers, 

Connecting DUT -Virtual 

Interfaces, Virtual sequences and 

sequencers 

CRT 

+Practice 

Chalk & Talk , 

PPT 

CAD tool 

4 9 0 0 

03 

Creating UVM environment: 

Building a Scoreboard, Building 

reusable environments, Connecting 

multiple UVCs. 

CRT + 

Practice 

Chalk & Talk , 

PPT 

CAD tool 

4 9 0 0 

 Sub Total   08 18 0 0 

  

  



MODULE III (26 Hours) 

   

S. 

No. 
Topic Pedagogy Details Instructional Hours 

    Theory Practice video Project 

04 

Test Plan and Coverage                        

Creating test plan from 

specification 

Coverage: Code coverage and 

Functional Coverage 

CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

4 6 0 0 

05 
Introduction to Open Verification 

Methodology (OVM) 
CRT 

Chalk & Talk , 

PPT 

CAD tool 

2 6 0 0 

06 

Assertion Based Methodology  

Immediate assertion, simple 

assertions, sequences, sequence 

composition, assertion coverage  

 

CRT& Lab 

Chalk & Talk , 

PPT 

CAD tool 

2 6 0 0 

 Sub Total   08 18 0 0 

 Total   24 48 0 0 

 

 
 

  



 

 

Domain - III Industrial Automation  

 

Course Code Course Title Course Nature Credits 

DMEE0111 Allen Bradley SLC 500, Siemens S7-300 Theory 4 

DMEE0112 Schneider MODICON TSX-Micro, GE Versamax- Microplus Theory 4 

DMEE0113 SCADA-Schneider-Wonder ware In Touch Theory 4 

DMEE0114 SCADA-AllenBradley-RSVView32 Theory 4 

DMEE0211 Basic Electrical (Automation based) Practice 2 

DMEE0212 Basic Industrial Automation (Power Electronics Based) Practice 2 

DMEE0213 General PLC Practice 2 

DMEE0214 HMI-Allen Bradley-Panel View C600 Practice 2 

DMEE0311 Seminar  on Domain Specific Topic  2 

DMEE0300   Project Project 6 

DMEE0800 Internship Internship 4 

  Total 36 

    

 

 

 

 

 

 

 

 

 

 

  



Domain: III Industrial Automation (Common with EE)  

 

Course Objective: 

Recognizing the need to cultivate an industry and institution interaction, value addition and perpetual need to keep 

abreast with latest development in the field of Automation Technology. 

Course Outcomes: 

Students will be updated on the latest happenings on the industrial automation sector which include 

-Popular hardware and software worldwide 

- The technical advancement 

- Automation solution providers in India 

-Job prospects for the students 

Students will be able to identify and implement industry level projects. 

DMEE 0111 Allen Bradley SLC 500, Siemens S7-300 

Credits: 04                                                                                                                                      Total Hours: [50] 

Allen Bradley SLC 500 

 

1 Introduction Controller Family 

2 Architecture Rack, slot, channel, etc. full structure description and max expansion 

3 SLC 500 features Details about CPUs, Memory Organisation, Program files and Data files 

4 Addressing 

Physical I/O addressing (both Digital & Analog), Memory Instructions 

Addressing like Timer, Counters, Binary, Integers etc. 

5 Hardware linking Using RSLinx,  details about protocols AB_DF1-1, TCP-1, EMU-500 

6 Programming Using RSLogix 500, Basics of Ladder Programming(rung, rail, rules etc.)  

 

Basics NO-NC concept, Logic Gates Implementation using Ladder diag. 

7 user section New rung, Rung branch, IC, XIO, OTE, OTL, OUT 

8 Bit Logic OSR 

9 Timers 

Timer basics, Detail programming of TON, TOF, RTO, RES with 

applications 

10 Counters 

Basics of Counter, Detail Programming of CTU, CTD, RES with 

applications  

11 Comparators 

Implementation of LIM, MEQ, EQU, NEQ, LES, GRT, LEQ, GEQ in 

ladder diag. 

12 Compute Implementation of CPT for linear equation solving in ladder diag. 



13 Math 

Implementation of ADD, SUB, MUL, DIV, SQR, NEG, TOD, FRD 

instructions in ladder diag. 

14 Move MOV, MVM operations 

15 Logical AND, OR, XOR, NOT, CLR 

16 File/Misc. COP, FLL, DDV 

17 File Shift BSL, BSR 

18 Sequencer SQL & SQO, FFL & FFU, LFL & LFU 

19 Program Control  

Implementation of JMP & LBL, JSR & SBR,RET and TND, MCR using 

ladder 

20 Trig Functions SIN, COS, TAN, ASN, ACS, ATN 

21 Advance Math LN, LOG, DEG, RAD, XPY, ABS 

22 Analog Operation 

Description of analog standards for field signals and SCP instruction 

implementation in ladder 

23 

ADDITIONAL 

STUDIES  Forcing of I/Os, Uploading, simulation 

  

Device Connectivity with SCADA 

 

Siemens S7-300 

 

1 Introduction Simens Family controllers, S7-200, s7-300, S7-400 etc. 

2 PLC Components PLC components like Power Supply, CPU, rail, IM, SM, CP etc. 

3 Architecture S7-300 architecture, multi rail config. 

4 Addressing Physical I/O addressing, byte assignment for digital & analog SMs 

  

Memory Mapping 

5 

Communication & 

Config Hardware configuration, Linking with PG using MPI and simulation 

6 Programming with SIMATIC MANAGER, basics about the editor, networks, etc. 

7 Bitlogic  

NO, NC, NOT, MIDLINE OP, SET & RESET COIL, POSITIVE & 

NEGATIVE COIL, RS & SR FLIPFLOPS, POS & NEG BLOCKS 

8 Timers 

Implementation of Block type ( S_PULSE, S_PEXT, S_ODT, S_ODTS, 

S_OFFDT) & Coil type TIMERS, application 

9 Counters 

Implementation of Block type ( S_CTU, S_CTD, S_CTUD) & Coil type 

COUNTERS, application 

10 

Comparators( _I, 

_DI & _R ) types 

EQ, NE, GT, LT, GE, LE  for all types of data(Integer, Double Integer, 

Real), Use of Variable Tables for Value modification 

11 Integer Functions 

ADD, SUB, MUL, DIV, MOD for both integer & double integer types of 

data 

12 
Floating-point ADD, SUB, MUL, DIV, ABS, LOG, LN, SIN, COS, TAN, ASIN, ACOS, 



functions ATAN, EXP for real types of data 

13 Move Implementation of MOVE instruction in ladder 

14 Jumps JMP, JMPN, LBL 

15 Program control MCR, CALL, RET 

16 Converters 

BCD_I, I_BCD, BCD_DI, DI_BCD, INV_I, INV_DI, NEG_I, NEG_DI, 

NEG_R, ROUND, TRUNC, CEIL, FLOOR 

17 Word Logic AND, OR, XOR ( for both word and double word data types) 

18 Shift/Rotate SHR, SHL, ROL, ROR ( for integer, double integer and real data types) 

20 

Function block & 

Data block develop an application using these two blocks 

21 DB call  Open 

22 

LIFO & FIFO 

operations TI-S7 converting blocks- FC84, FC85, FC87 

23 Scale & Unscale use of FC105 & FC106 

24 Device connectivity Linking with InTouch SCADA 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

DMEE0112 Schneider MODICON TSX-Micro, GE Versamax ï MicroPlus 

Credits: 04                                                                                                                                      Total Hours: [50] 

Schneider MODICON TSX-Micro  

 

1 Introduction History and basics 

2 Family Details about all the controllers from MODICON family 

3 Architecture Details about controller TSX micro series, wiring 

4 Addressing Both Physical and Memory I/O addressing 

5 Programming 

Hardware linking with X-way driver Manager, Programming with PL7 Pro 

v3.4 and gets familiar with the editor 

6 

Bit Logic 

instructions 

Mouse selection mode, Normally Open Contact, Normally Closed contact, 

Rising Edge, Falling Edge,  Horizontal Connection, Vertical connection, 

  

Horizontal connections, Direct/Transition condition coil, Negated coil, Set 

coil, Reset coil 

7 Timers 

Introduction, Software configuration for total no of timers & assigning timers, 

Use of application browser & predefined function block, 

  

Details on Timer (TM), Monostable (MN), Series7 (T) and their usage.     

8 Counters Basics of counter, Operation of UPDOWN counter 

9 Comparator 

Use  of both Horizontal & Vertical comparators with syntaxes, use of <, >, <>, 

=, >=, <= 

10 Math operations 

Use of Operate block with its syntax, +, -, *, /, :=, SQRT & trigonometry 

functions, move 

11 Converters BCD_TO_INT, INT_TO_BCD 

12 

Bit movement 

operation  SHL, SHR, ROL, ROR,  

13 Program control  Jump & Label, creation & Call of subroutine  

14 Registers Basics and Use for LIFO & FIFO operation 

15 Sequencer 

Use of DRUM controller and Runtime Screen( PL7 Visualisation ) for 

sequencer out and Implementation of seven segment display with it. 

 

  



 

GE Versamax - MicroPlus 

1 Introduction History and basics 

2 Family Details about all the controllers from GE family 

3 Architecture Details about controller GE Versamax - MicroPlus, wiring 

4 Addressing Both Physical and Memory I/O addressing 

5 Programming Hardware linking with driver, Programming  

6 

Bit Logic 

instructions 

Selection mode, Normally Open Contact, Normally Closed contact, Rising 

Edge, Falling Edge,  Horizontal Connection, Vertical connection, 

  

Horizontal connections, Direct/Transition condition coil, Negated coil, Set 

coil, Reset coil 

7 Timers 

Introduction, Software configuration for total no of timers & assigning timers, 

Use of application browser & predefined function block, 

  

Details on Timer, Programming with timers.     

8 Counters Basics of counter, Operation of UPDOWN counter 

9 Comparator Horizontal & Vertical comparators with syntaxes, use of <, >, <>, =, >=, <= 

10 Math operations 

Use of Operate block with its syntax, +, -, *, /, :=, SQRT & trigonometry 

functions, move 

11 Converters BCD_TO_INT, INT_TO_BCD 

12 

Bit movement 

operation  SHL, SHR, ROL, ROR,  

13 Program control  Jump & Label, creation & Call of subroutine  

14 Registers Basics and Use for LIFO & FIFO operation 

 

 

 

  



DMEE 0113 SCADA - Schneider-Wonder ware In Touch 

Credits: 04                                                                                                                                      Total Hours: [50] 

 

1 

Introduction & 

SCADA Basics 

General SCADA theory, Importance of SCADA in Industrial Automation, 

Benefit of SCADA, DATA ACQUISTION, Features of SCADA, SCADA Cost 

Analysis - Tag &  

  

Tag types & Packages of SCADA, Leading SCADA Vendors, Architecture of 

SCADA( Open & Proprietary)  

2 

Introduction to 

InTouch 

Basic operations related to InTouch Editor, types of windows, How to Open 

window, windows property, 

3 General toolbar 

New window, Open window, close window, save window, save all, duplicate 

selection, cut to clipboard, copy, paste, undo and redo,  

4 

Wizard/ 

ActiveX toolbar 

Alarm display, Buttons, clock, lights, meter, runtime tools( for alarm monitor), 

slider, switches, SYMBOL FACTORY, Text Display, Trend, Value Display 

5 Format toolbar 

Fonts, Bold/Italic/Underline, Enlarge/ reduce font, Left/Centre/Right 

Justification, Linecolor/fillcolor/ textcolor/ window color 

6 

Draw object 

toolbar 

Select mode, rectangle, rounded rectangle, ellipse, line, H/V line, poly line, 

polygon, text, bitmap, real-time trend/ hist trend, button 

7 View toolbar classic view, project view, hide/restore all, full screen, snap to grid, ruler 

8 Arrange toolbar 

Align left/centre/right/top/middle/button, align CenterPoint, send to back, bring 

to front, space horizontal/ vertical, Make/break symbol, Make/break cell 

  

rotate clockwise/counter clockwise, flip horizontal/vertical 

9 Pan & Zoom Zoom in/out, zoom normal, hand tool 

10 Status bar  XY co-ordinate, height/width 

 

SCADA Features 

11 

Dynamic 

representation 

Discrete properties- User Inputs, Line Colour, fill Colour, touch push button, 

user defined object, system defined objects, blink property with different types 

of 

  

conditions, Key equivalent, value display, text Colour, discrete alarm( for 

alarm), examples 

  

Analog properties- User Inputs, Line Colour, fill Colour, text Colour, 

Percentage fill ( vertical/ horizontal), Location (vertical/ horizontal),  

  

Object size(height/ width), Slider(vertical/horizontal), Misc. ( blink, 

orientation, value display, user defined/ predefined object, analog alarm, 

example 

  

String properties- User Inputs, value display, tooltip 

  

Additional properties- Action, show window, hide window, visibility, disable 

, Develop some applications 

12 Alarm Alarm Basics, types, Priorities, alarm generation, alarm printing 



13 Trends 

Trend Basics, types, formula for time setting,  Real time & Historical trend, 

historical scooter, trend zoom/control panel , 16 - pen trend 

14 Scripts 

Basics, types, conditions, Details about Window, Application, Key, Condition, 

Data change & Quick Function scripts with examples 

15 Recipe 

Basics, Template definition, recipe definition, unit definition and some 

application with procedures 

16 

Data 

connectivity with MS excel by using Memory & IO tag 

17 

Device 

Connectivity SCADA to PLC Communication with applications 

18 Networking SCADA to SCADA 2 pc application 

19 Security 

Basics of security, access level, application development using InTouch 

security 

20 

Report 

Generation in Excel 

 

 

  



DM0114 SCADA ï Allen Bradley- RSView32 

Credits: 04                                                                                                                                      Total Hours: [50] 

 

 

1 

Introduction & 

SCADA Basics 

General SCADA theory, Importance of SCADA in Industrial Automation, 

Benefit of SCADA, DATA ACQUISTION, Features of SCADA, SCADA Cost 

Analysis - Tag &  

  

Tag types & Packages of SCADA, Leading SCADA Vendors, Architecture of 

SCADA( Open & Proprietary)  

2 

Introduction to 

RS View32 

Basic operations related to InTouch Editor, types of windows, How to Open 

window, windows property, 

3 Normal toolbar 

Porject manager, New window, Open window, Save window, Test run, Normal, 

Cut, Copy, Paste, Duplicate, Space Vertical/Horizontal, Flip 

Vertical/Horizontal,  

  

Group, Ungroup, Send to back, Bring to front, Zoom in, Zoom out, Undo, Redo 

4 Toolbar 

Select mode, rotate, rectangle, rounded rectangle, line, poly line, polygone, free 

hand, ellipse, arc, wedge, text, label, Numeric display, numeric input, string 

  

display, string input, recipe, alarm summary, tag monitor, trend, button 

5 Status bar X-Y co-ordinate, width, height,  

6 Additional  Tag database, start-up, user accounts, Library, arrange, attribute 

   SCADA Features 

 

7 

Dynamic 

representation 

Discrete properties- Predefined object, user defined object, blinking property 

with different types of condition, value display, line Colour, fill Colour, button 

  

configuration, example 

  

Analog properties- Fill, Horizontal position, vertical position, width, height, 

rotation, horizontal slider, vertical slider, visibility, examples. 

  

String properties- User Inputs, value display 

8 Alarm Alarm Basics, types, Priorities, alarm generation, Order defining 

9 Trends Trend Basics, types, formula for time setting,  Real time & Historical trend,  

10 Security 

Basics of security, User Accounts, security code, Login and Logout property, 

application development using InTouch security 

11 Recipe Basics and some application with procedures 

12 Scripts Basic Scripting 

13 

Data 

connectivity Using IO Tag with MS excel 

14 

Device 

Connectivity With PLC 

   

 



DMEE0211 Basic Electrical (Automation Based) 

Credits: 02                                                                                                                                      Total Hours: [39] 

 

 

Topic Detail 

1 Introduction Fundamental electrical quantities, voltage, current, Ohm's Law  

2 

Basic Electronic 

Components 

Active Components(Diode, Transistor, MOSFETS, TRIAC, IGBT), 

Passive Components(Resistor, Capacitor, Inductor) 

3 Power Supply 

Supply Systems, Conversion of 230 Vac to 24 Vdc and vice-versa with 

circuit description. 

4 

Basic Industrial 

Switches Pushbuttons, toggle switches, Limit switch etc. 

5 Relay 

Types of Relay, Practical description of relay, Latching using relay, How 

to switch a 230Vac load using 24Vdc  

6 Contactor 

Basic description of contactors and auxiliary contacts, Holding(latching) 

circuit & interlocking with Aux contacts practical 

 

DMEE0212 Basic Industrial Automation (Power Electronics Based) 

Credits: 02                                                                                                                                      Total Hours: [39] 

 

 

Topic Detail 

1 

General 

Automation 

Need of automation, Advantages of automation, History,  Role of PLC, SCADA, 

Field Instruments in Automation, Video presentation 

 

  



DMEE 0213 General PLC 

Credits: 02                                                                                                                                      Total Hours: [39] 

 

Topic Detail 

1 What is PLC History, Definition of PLC 

2 PLC types 

Brief description about Compact and modular, chassis etc. , how to choose a 

plc, 

3 

PLC 

components 

Block Diagram, Brief description of each components; Power Supply, Input & 

Output Modules and their role, Memory and types of them, CPU & its role   

4 PLC operation Wiring, signal flow, internal structure. 

5 PLC brands leading brands of plc 

6 

Programming 

Device Importance of programming device 

7 communication 

brief discussion on serial &  parallel, description about protocol, standard, baud 

rate with example.  

8 

Programming 

language programming standards by IEC , programming software examples. 

9 Number systems brief discussion on number systems and their conversions. 

 

DMEE0214 HMI ï Allen Bradley- Panel View C600 

Credits: 02                                                                                                                                      Total Hours: [39] 

1 Introduction 

HMI Basics, Difference between SCADA & HMI, Requirements, 

Leading Vendors 

2 

Details of PanelView 

2711C  

Specification of Panel view family, Features, Communication settings 

in HMI & PC 

3 

Application 

Development 

New application development, HMI Screen development, Dashboard, 

Terminal setting, file transfer 

4 Introduction to software tag declaration, tag type, screen type, control, screen, property 

   HMI Features 

 5 Controls window Entry, display, Drawing tools, Advance, Library 

6 Property window Appearance, Common, Navigation, Connections, Screen,  

7 

Application 

Development Discrete type, Analog type 

8 Alarm example with application 

9 Trend example with application 

10 Security example with application 

11 Recipe example with application 

12 Device Connectivity example with application 



 

 

 

 

DOMAIN - IV WEB TECHNOLOGY 
 

S. No. Course Code Course Title Course Nature Credits 

1 DMCS0411 Web Programming Theory + Practice 4 

2 DMCS0412 Advanced Web Programming Theory + Practice 4 

   Total 8* 

  

 

 

 

 

 

  



 

DMCS0411 WEB PROGRAMMING 

 

Course Nature: Theory +Practice                                                                                                     Credit: 4  

Course Objectives: 

1. To make the students understand how to create a responsive static and optimised website. 

2. To give some idea about responsive and optimised websites. 

Course Outcomes: 

On successful completion of this course, students will be able to: 

1. Develop a Responsive and Optimised Website. 

2. Calculate the rank of a site in search engine.  

Module-I (15 Hrs.) 

HTML5(5hrs): Overview, Syntax, Attributes, Events, Web Forms 2.0, SVG, MathML, Web Storage, Web 

SQL, Server-Sent Events, Web Socket, Canvas, Audio & Video, Geolocation, Microdata, Drag & drop, 

Web Workers, IndexedDB, Web Messaging, Web CORS, Web RTC. CSS3(3hrs): Introduction, Syntax, 

Selectors, Backgrounds, Text, Fonts, Links, Lists, Tables, Box Model, 2D Transforms, 3D Transforms, 

Transitions, Animations, Multiple Columns, User Interface, Box Sizing. Viewport, Grid View, Media 

Queries, Images, Videos, Frameworks JQuery(3hrs): Overview, Basics, Selectors, Attributes, Traversing, 

CSS, DOM, Events, AJAX, Effects, Interactions, Widgets, Theming, Utilities, JS Plugins XML(2hrs): 

Overview, Syntax, Documents, Declaration, Tags, Elements, Attributes, Comments, Character Entities, 

CDATA Sections, White Spaces, Processing, Encoding, Validation, Advance XML, DTDs, Schemas, Tree 

Structure, DOM, Namespaces, Databases, XML Tools: Viewers, Editors, Parsers, Processors AJAX(2hrs): 

Home, What is AJAX?, Technologies, Examples, Browser Support, Action, XML Http Request, Database 

Operations, Security, Issues  

Module-II (15 Hrs): 

Bootstrap(9hrs): Introduction, Environment Setup, Grid System, CSS Overview, Typography, Code, 

Tables, Forms, Buttons, Images, Helper Classes, Responsive utilities, Glyph icons, Drop downs, Button 

Groups, Button Drop downs, Input Groups, Navigation Elements, Navbar, Breadcrumb, Pagination, Labels, 

Badges, Jumbo Tron, Page Header, Thumbnails, Alerts, Progress Bars, Media Object, List Group, Panels, 

Wells, Bootstrap Plugins. AngularJS(6hrs): Overview, Setup, MVC Architecture, Directives, Expressions, 

Controllers, Filters, Tables, HTML DOM, Modules, Forms, Includes, AJAX, Views, Scopes, Services, 

Custom Directives, Internationalization, Applications (Examples).  

 

Module-III (10 Hrs): 

(SEO)What Is SEO, How Search Engines Work, Differences Between the Major Search Engines, 

Keywords – the Most Important Item in SEO, Choosing the Right Keywords to Optimize For Keyword 

Density, Keywords in Special Places, a. Keywords in URLs and File Names, b. Keywords in Page Titles, c. 

Keywords in Headings. Links – Another Important SEO Item, Why Links Are Important, Inbound and 

Outbound Links, Anchor text, Link Practices That Are To Be Avoided, Metatags, Content Is King, What Is 

Good Content?, Writing SEO Content for Search Engines -- And for People, SEO Killers - Duplicate 

Content, Spam and Filler. Visual Extras and SEO, Images, Animation and Movies, Frames, JavaScript, 

Static Versus Dynamic URLs, Promoting Your Site to Increase Traffic, Submitting Your Site to Search 

Directories, forums and special sites, Specialized Search Engines, Paid Ads and Submissions, 

 

Text Book 

1. HTML 5 Black Book, Covers CSS 3, JavaScript, XML, XHTML, AJAX, PHP and jQuery by D.T. Editorial Services 
(Author) 

Reference Book 

1. Html, Zhtml,And Css Bible by Steven M SchaferBy Steven M SchaferPublished by Wiley India Pvt Ltd 

2. Javascript And Jquery For Data Analysis And Visualization 

 



 

 

Module ï I 

 

 

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorials 
Practice video Project 

1 
PHP: Introduction, Environment 

Setup,  

Class Room 

Teaching 

and Lab 

Demonstrati

on  

    1     

2 
Syntax Overview, Variable Types, 

Constants,  
    1     

3 Operator Types, Decision Making,      1     

4 Loop Types, Arrays, Strings,      1     

5 
Web Concepts, GET & POST, File 

Inclusion, Files & I/O,  
    1     

6 Functions, Cookies, Sessions,      1     

7 Sending Emails,      1     

8 File Uploading,      1     

9 
Predefined Variables, Regular 

Expression,  
    1     

10 Error Handling, Bugs Debugging,      1     

11 Date & Time,      1     

12 PHP & MySQL,      1     

13 PHP & AJAX, PHP & XML,      1     

14 
Form Introduction, Validation 

Example, Complete Form,  
    1     

15 
PHP login Examples, Facebook 

Login, PayPal Integration 
    1     

Sub Total     0 15 0 0 

 

 

 

 

 

 

 

 

 



 

Module - II 

 

 

 

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorials 
Practice video Project 

1 
Bootstrap(9hrs): Introduction, 

Environment Setup, Grid System,  

Class Room 

Teaching 

and Lab 

Demonstrati

on  

    1     

2 
CSS Overview, Typography, Code, 

Tables,  
    1     

3 Forms,      1     

4 
Buttons, Images, Helper Classes, 

Responsive utilities, Glyph icons,  
    1     

5 
Drop downs, Button Groups, Button 

Drop downs,  
    1     

6 
Input Groups, Navigation Elements, 

Navbar, Breadcrumb,  
    1     

7 

Pagination, Labels, Badges, Jumbo 

Tron, Page Header, Thumbnails, 

Alerts,  

    1     

8 
Progress Bars, Media Object, List 

Group, Panels, Wells,  
    1     

9 Bootstrap Plugins.      1     

10 AngularJS(6hrs): Overview, Setup,      1     

11 
MVC Architecture, Directives, 

Expressions,  
    1     

12 
Controllers, Filters, Tables, HTML 

DOM, Modules,  
    1     

13 
Forms, Includes, AJAX, Views, 

Scopes, Services,  
    1     

14 
Custom Directives, 

Internationalization,  
    1     

15 Applications (Examples).     1     

Sub Total     0 15 0 0 

 

 

 

 

 



 

 

Module ï III 

 

 

 

S. 

No

. 

Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorials 
Practice video Project 

1 

(SEO)What Is SEO, How Search Engines 

Work, Differences Between the Major 

Search Engines,  

Class Room 

Teaching 

and Lab 

Demonstrati

on  

    1     

2 

Keywords ï the Most Important Item in 

SEO, Choosing the Right Keywords to 

Optimize For Keyword Density,  

    1     

3 

Keywords in Special Places, a. Keywords 

in URLs and File Names, b. Keywords in 

Page Titles, c. Keywords in Headings.  

    1     

4 

Links ï Another Important SEO Item, Why 

Links Are Important, Inbound and 

Outbound Links,  

    1     

5 
Anchor text, Link Practices That Are To 

Be Avoided, Metatags, Content Is King,  
    1     

6 

What Is Good Content?, Writing SEO 

Content for Search Engines -- And for 

People,  

    1     

7 
SEO Killers - Duplicate Content, Spam 

and Filler.  
    1     

8 

Visual Extras and SEO, Images, 

Animation and Movies, Frames, 

JavaScript, Static Versus Dynamic URLs,  

    1     

9 

Promoting Your Site to Increase Traffic, 

Submitting Your Site to Search 

Directories,  

    1     

10 

forums and special sites, Specialized 

Search Engines, Paid Ads and 

Submissions, 

    1     

Sub Total     0 10 0 0 



DMCS0412 ADVANCED WEB PROGRAMMING 

 

Course Nature: Theory +Practice                                                                                                  Credit: 4 

Course Objectives: 

1. To make the students understand how to create a dynamic website with database implementation. 

2. To give some idea to create a big project using database. What is Content management system and How large website 

can be created. 

Course Outcomes: 

On successful completion of this course, students will be able to: 

1. Students can able to develop a Dynamic websites connecting with Databases. 

2. Able to create the commercial sites using CMS (Joomla, WordPress, Drupal etcé) 

 

Module-I (15 Hrs): 

PHP: Introduction, Environment Setup, Syntax Overview, Variable Types, Constants, Operator Types, 

Decision Making, Loop Types, Arrays, Strings, Web Concepts, GET & POST, File Inclusion, Files & I/O, 

Functions, Cookies, Sessions, Sending Emails, File Uploading, Predefined Variables, Regular Expression, 

Error Handling, Bugs Debugging, Date & Time, PHP & MySQL, PHP & AJAX, PHP & XML, Form 

Introduction, Validation Example, Complete Form, PHP login Examples, Facebook Login, PayPal 

Integration 

 

Module-II (10 Hrs) 

MySQL Login, AJAX Search, AJAX XML Parser, AJAX Auto Complete Search, AJAX RSS Feed 

Example, XML Introduction, Simple XML, Simple XML GET, SAX Parser Example, DOM Parser 

Example, PHP Frame Works, Frame Works, Core PHP vs Frame Works, Design Patterns, PHP Function 

Reference, Built-In Functions 

 

Module-III (14 Hrs): 

CMS: What is a CMS, Who needs?, Features, Benefits and Advantages, market, How To, tools, Workflow, 

Digital Rights Management (DRM) in CMS, Future.  

Joomla: Introduction to CMS, Purpose, Pitfalls and Misconceptions, Examples: Joomla, Drupal, 

WordPress, Overview, Installation, Architecture, Control Panel, Toolbar, Menus Menu, Content Menu, 

Components Menu, Extensions Menu, Help Menu, Create Menus, Adding Menu Items, Modify Menu 

Items, Creating Submenus, Create Modules, Breadcrumb Module, Feed Display Module, Footer Module, 

Template Manager, Customize Template, Adding Template, Creating Template, Adding Banners, Adding 

Contacts, Adding News Feed, Adding Forum, Adding Web Links, Plugin Manager, Extension Manager, 

Website Backup, Website SEO 

 

Text Book: 

1. Beginning PHP And MySQL From Novice To Professional; SKU: BK9788184897456; ISBN-13: #9788184897456; 

ISBN: 8184897456; Author: W. Jason Gilmore; Publisher: Om Books 

2. Content Management Bible (2nd Edition)Nov 26, 2004 by Bob Boiko 

3. Step by Step Bootstrap 3: A Quick Guide to Responsive Web Development Using Bootstrap 3 by Riwanto 

Megosinarso 

4. Complete Reference Mysql 

Reference Book: 

1. PHP and MySQL in Easy Steps by Mike McGrath Publisher: Tata McGraw Hill 

2. Professional Content Management Systems: Handling Digital Media Assets 1st Edition by Andreas Mauthe  (Author), 

Peter Thomas (Author) 

3. Pro AngularJS (Expert's Voice in Web Development) (A Press !) by Adam Freeman 

4. Responsive Web Design with HTML5 and CSS3 by Ben Frain  (Author)



Module ï I 

 

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorials 
Practice video Project 

1 PHP: Introduction, Environment Setup,  

Class Room 

Teaching 

and Lab 

Demonstrati

on  

    1     

2 
Syntax Overview, Variable Types, 

Constants,  
    1     

3 Operator Types, Decision Making,      1     

4 Loop Types, Arrays, Strings,      1     

5 
Web Concepts, GET & POST, File 

Inclusion, Files & I/O,  
    1     

6 Functions, Cookies, Sessions,      1     

7 Sending Emails,      1     

8 File Uploading,      1     

9 
Predefined Variables, Regular 

Expression,  
    1     

10 Error Handling, Bugs Debugging,      1     

11 Date & Time,      1     

12 PHP & MySQL,      1     

13 PHP & AJAX, PHP & XML,      1     

14 
Form Introduction, Validation Example, 

Complete Form,  
    1     

15 
PHP login Examples, Facebook Login, 

PayPal Integration 
    1     

Sub Total     0 15 0 0 

 

  



Module ï II 

 

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorials 
Practice video Project 

1 MySQL Login,  

Class Room 

Teaching and 

Lab 

Demonstration  

    1     

2 
AJAX Search, AJAX XML Parser, AJAX 

Auto Complete Search,  
    1     

3 AJAX RSS Feed Example,      1     

4 
XML Introduction, Simple XML, Simple 

XML GET,  
    1     

5 SAX Parser Example,      1     

6 DOM Parser Example,      1     

7 PHP Frame Works, Frame Works,      1     

8 Core PHP vs Frame Works,      1     

9 Design Patterns,      1     

10 Built-In Functions     1     

Sub Total     0 10 0 0 

 

 

 

 

  



Module ï III 

 

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorials 
Practice video Project 

1 

CMS: What is a CMS, Who needs?, 

Features, Benefits and Advantages, market, 

How To, tools, Workflow,  

Class Room 

Teaching and 

Lab 

Demonstration  

    1     

2 
Digital Rights Management (DRM) in CMS, 

Future.  
    1     

3 

Joomla: Introduction to CMS, Purpose, 

Pitfalls and Misconceptions, Examples: 

Joomla, Drupal, WordPress,  

    1     

4 Overview, Installation,      1     

5 Architecture, Control Panel, Toolbar,      1     

6 
Menus Menu, Content Menu, Components 

Menu,  
    1     

7 Extensions Menu, Help Menu,      1     

8 Create Menus, Adding Menu Items,      1     

9 Modify Menu Items, Creating Submenus,      1     

10 
Create Modules, Breadcrumb Module, Feed 

Display Module, Footer Module,  
    1     

11 
Template Manager, Customize Template, 

Adding Template, Creating Template,  
    1     

12 
Adding Banners, Adding Contacts, Adding 

News Feed, Adding Forum,  
    1     

13 
Adding Web Links, Plugin Manager, 

Extension Manager,  
    1     

14 Website Backup, Website SEO     1     

Sub Total     0 14 0 0 

 

   

 

 

  

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

DOMAIN - V DATA ANALYTIC  
  

S. No. Course Code Course Title Course Nature Credits 

1 DMCS0421 Advance Web Application Development using Java Theory + Practice 3 

2 DMCS0422 Database Applications using Postgres Theory + Practice 3 

3 DMCS0423 Basics of Business Intelligence & D/W Theory + Practice 3 

4 DMCS0424 ETL and Data Modelling Theory + Practice 3 

5 DMCS0425 Data Warehousing Life Cycle Theory + Practice 3 

6 DMCS0426 Unstructured Data Analytics  Theory + Practice 3 

7 DMCS0427 Advanced Data Modelling & Mining  Theory + Practice 3 

8 DMCS0221 Advanced Visualisation Practice 3 

9 DMCS0300   Project  6 

10 DMCS0800 Internship  4 

   Total 34 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

DMCS0421 ADVANCE WEB APPLICATION DEVELOPMENT USING JAVA 

 

Course Nature: Theory +Practice                                                                                                             Credit: 3 

 

Course Objectives: 

1. Learn the industry oriented coding on Core Java fundamental with web application development using Java. 

2. Get the hands on knowledge on Hive and Pig Queries so that they able work as Hadoop developer. 

Course Outcomes: 

On successful completion of this course, students will be able to: 

1. This will able to make candidates industry ready java programmer both in web applications as well as Hadoop 
developer. 

 

Module-I (10 Hrs): 

Overview of object oriented programming: object oriented concepts (Class, object, Abstraction, Encapsulation, 

Inheritance, and polymorphism). Web Application Basics, Architecture and challenges of Web Application. 

Tomcat web server, UI design & Development (Introduction to html5, css3.0, jQuery) Introduction to Java and 

Java programming Environment , String Handling, Packages, Interfaces, Exception Handling, Synchronization, 

Serialization, Multi-Threading, Event Handing, Remote Method Invocation Exploring java.io, Swing, Applets, 

Generics & Collections.  

 

Module-II (8 Hrs) 

Introduction to JDBC: JDBC Drivers & Architecture. Database Programming using JDBC. Studying 

Javax.sql.* package, Accessing a Database, Servlets: Introduction to Servlets: Lifecycle of a Servlet, The 

Servlet API, and The javax. Servlet Package, Initializing a Servlet, Reading Servlet parameters, Reading 

Initialization parameters.  

 

Module-III (6 Hrs) 

PIG, HIVE, Map Reduce, Mahout, developing Java Map Reduce jobs, Develop Hive and Pig queries to    

simplify data analysis, debug jobs using MR Unit, Hive and Pig with User Defined Functions (UDFs). 

 

Text Books:  

1. Java, The complete Reference, 7th Edition, Herbert Schildt, TMH 

2. Server Programming , Black Book 

3. Ed Roman, ñMastering Enterprise Java Beansò, John Wiley & Sons Inc., 1999. 



Module I 

 

S. 

No. 

Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

Overview of object oriented 

programming: object oriented 

concepts (Class, object, 

Abstraction, Encapsulation, 

Inheritance, and polymorphism). 

Theory+Pra

ctice 

  

1 1 

    

2 

Web Application Basics, 

Architecture and challenges of Web 

Application.   

1 1 

    

3 

Tomcat web server, UI design & 

Development (Introduction to 

html5, css3.0, jQuery)   

1 1 

    

4 

Introduction to Java and Java 

programming Environment , String 

Handling, Packages, Interfaces, 

Exception Handling, 

Synchronization, Serialization, 

Multi-Threading, Event Handing,   

1 1 

    

5 

Remote Method Invocation 

Exploring java.io, Swing, Applets, 

Generics & Collections   

1 1 

    

Sub Total     5 5     

 

Module II 

 S.No. Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

Introduction to JDBC: 

JDBC Drivers & 

Architecture. 

Theory+Practice 

  

1 1 

    

2 

Database Programming 

using JDBC. Studying 

Javax.sql.* package, 

Accessing a Database.   

1 1 

    

3 

Servlets: Introduction to 

Servlets: Lifecycle of a 

Servlet, The Servlet API, 

and The javax.   

1 1 

    

4 

Servlet Package, 

Initializing a Servlet, 

Reading Servlet 

parameters, Reading 

Initialization 

parameters.   

1 1 

    

Sub Total     4 4     



 

 

Module III 

 

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

PIG, HIVE, Map Reduce, 

Mahout, developing Java Map 

Reduce jobs. 

Theory+Practice 

  

1 1 

    

2 

Develop Hive and Pig queries 

to simplify data analysis, debug 

jobs using MR Unit.   

1 1 

    

3 
Hive and Pig with User 

Defined Functions (UDFs)   
1 1 

    

Sub Total     3 3     

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

DMCS0422 DATABASE APPLICATION USING POSTGRES 

 

Course Nature: Theory +Practice                                                                                                         Credit: 3 

Course Objectives: 

1. Cover the complete understanding on Relational Database & Star Schema 

2. Learn write advance Query writing techniques on Postgres. 

3. Get the hands on knowledge on Postgres open source database  

Course Outcomes: 

On successful completion of this course, students will be able to: 

1. Able to be a strong database developer 

2. Will be ready to work on BI tools 

 

Module-I (10 Hrs): 

Introduction to database Systems; Basic concepts & Definitions; File oriented system vs. Database  System 

Vs XLS, Database Concurrent Access, Security, Data Dependencies. Database Queries Concept and 

Overview, Select, order by, distinct, Constraints, Conditions, Aggregations, Computations, Subtotals, 

Various joins (equi, inner, left outer, right outer, Full outer, Hints, Views). 

Module-II (8 Hrs) 

DML High-level(alter table , commit , index, create table , create view , delete , drop , insert , grant , 

revoke , rollback , select into , update ). 

Module-III (6 Hrs) 

String Operations, Nested Queries, Inters elect, SQL Divisions, Index Vs Sorting, Various Index 

comparison, and Surrogate key, Performance tuning, Store procedures, Data base monitoring & 

Administration. 

 

Text Books:  

1. Database Systems by Thomas Connolly and Carolyn Begg-Pearson Education-3rd , edition ( Chapters: 1-2, 4,6,7, 

9.1-9.3,13,20,19.1-19.3,22.1-22.3,25.1-25.4,30.1-30.3, 32) 

2. Fundamentals of Database System By Elmasari & Navathe- Pearson Education-5th , Edition.(Chapters: 

1,2,3,5,6,7.1,8,10,11,15,17,18,19,20,22,25,28,29) 

 

Reference Books:  

1. An introduction to Database System ï Bipin Desai, Galgotia Publications 

2. Database System: concept, Design & Application by S.K.Singh (Pearson Education) 

3. Database management system by leon&leon (Vikas publishing House).  

4. Fundamentals of Database Management System ï Gillenson, Wiley India 

5. Database System Concepts by Sudarshan, Korth (McGraw-Hill Education) 



Module I 

 

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 
Introduction to database Systems; 

Basic concepts & Definitions;  

Theory+Practice  

  1 
 

  

2 
File oriented system vs. Database  

System Vs XLS,  
  1 

 
  

3 Database Concurrent Access,    1 1   

4 Security,    1 
 

  

5 Data Dependencies.    
 

1   

6 
Database Queries Concept and 

Overview, Select,  
  1 1   

7 
order by, distinct, Constraints, 

Conditions,  
  

 
1   

8 
Aggregations, Computations, 

Subtotals,  
  

 
1   

Sub Total     5 5   

 

Module II 

     

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

Various joins (equi, inner, left 

outer, right outer, Full outer, 

Hints, Views). 

Theory+Practice  

  1 1 0 0 

2 
DML High-level(alter table , 

commit , index,   
  

 
1 0 0 

3 
create table , create view , delete 

, drop ,  
  1 1 0 0 

4 insert , grant , revoke , rollback ,    
 

1 0 0 

5 select into , update ).   1 1 0 0 

Sub Total     3 5 0 0 

  

 

  



Module III 

 

 

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 String Operations, Nested Queries,  

Practice  

   1   

2 Inters elect, SQL Divisions,     1   

3 
Index Vs Sorting, Various Index 

comparison,  
   1   

4 
and Surrogate key, Performance 

tuning,  
   1   

5 Store procedures,     1   

6 
Data base monitoring & 

Administration 
   1   

Sub Total      6   

 

 

       

 

  



DMCS0423 BASICS OF BUSINESS INTELLIGENCE & D/W 

 

Course Nature: Theory +Practice                                                                                           Credit: 3 

 

Course Objectives: 

1. Learn the basics in business intelligence (BI), data mining (DM), and knowledge discovery in databases;  

2. Learn the role that software tools/applications play in BI and DM, with emphasis on industrial case studies and 

practical applications;  

3. Have an overall understanding of the major issues and applications in business intelligence and data mining, 
including a basic grasp of the algorithm classes and best practices for building successful BI projects. 

Course Outcomes: 

On successful completion of this course, students will be able to: 

1. Understand  the concepts of BI and Data Analytics A to Z 

2. Understand the operation procedures of BI projects in an organization;  

3. Able to develop Sample analytics in xls 

 

Module-I (8 Hrs): 

What is BI & DW, Data to Information Lifecycle, Brief History of Accessing, Reporting And Analyzing 

Data, Business Intelligence (BI) defined, Data Warehousing (DW) defined, DM VS EDW, Where is BI & 

DW being used today, Business Drivers For BI, Business and IT Drivers For DW, Applications that use BI 

And DW, Data Shadow Systems, Industry terminology, BI & DW - The Architectures, How do BI & DW 

fit together?, Components of D/W OLAP Architectures (OLAP Vs OLTP), Staging layer, core layer & 

semantic layer Technology maps to various layers. 

 

Module-II (8 Hrs) 

BI & DW - The Architectures, Data Integration & transformations (ETL Vs ELT), Core layer (star schema 

/snowflake), Data visualisations, Predictive modelling, Data Integration & Transformations, Overview Data 

modelling concepts, Data Integration Framework (DIF), Transforming data to information, Process 

management, Data staging options, D/W & Data Modelling, Data Stores, Data Warehouse, Data Marts, 

Operational Data Stores, Cubes, Star Schema, No SQL databases, Bigdata/Hadoop overview. 

 

Module-III (8 Hrs) 

KPI, Data Visualisations, Prepare the data for Visualization, Various visualisation techniques. Standardized 

reporting & compliances, Decision Models Pivot grid & chat Analytics Descriptive vs Real-time vs 

predictive analytics Usage of R  

 

Reference Books:  

1. Building the Data Warehouse-Inmon, Bill, Wiley Publication 

2. The Data Warehouse Toolkit-Kimball, Ralph, Wiley Publication 

3. Information-Driven Business-Hillard Robert Wiley Publication 

4. Introduction to Information Systems: Enabling and Transforming Business-Rainer, R. Kelly, Wiley Publication 

5. Business Intelligence: Data Mining and Optimization for Decision Making-Carlo Vercellis, Wiley Publication 



Module I 

  

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

What is BI & DW, Data to 

Information Lifecycle, Brief History 

of Accessing, Reporting And 

Analyzing Data.  

Theory+P

ractice 

  1 1     

2 

Business Intelligence (BI) defined, 

Data Warehousing (DW) defined, 

DM VS EDW. 

  1 1     

3 

Where is BI & DW being used today, 

Business Drivers For BI, Business 

and IT Drivers For DW. 

  1 1     

4 

Applications that use BI And DW, 

Data Shadow Systems, Industry 

terminology, BI & DW. 

  1 1     

Sub Total     4 4     

 

Module II 

 

 S. 

No. 

Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

BI & DW - The Architectures, 

Data Integration & 

transformations (ETL Vs ELT). 

Data Marts,  

Theory+Practice 

  

1 1 

    

2 

Core layer (star schema 

/snowflake), Data 

visualisations, Predictive 

modelling, Data Integration & 

Transformations,   

 
1 

    

3 

Overview Data modelling 

concepts, Data Integration 

Framework (DIF), 

Transforming data to 

information   

1 1 

    

4 

Process management, Data 

staging options, D/W & Data 

Modeling, Data Stores, Data 

Warehouse,   

1 1 

    

5 

Operational Data Stores, 

Cubes, Star Schema, No SQL 

databases, Bigdata/Hadoop 

overview   

1 
 

    

Sub Total     4 4     

 



 

 

Module III 

 

   

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 KPI, Data Visualisations  

Theory+Practice 

  1 1     

2 

Prepare the data for 

Visualization, Various 

visualization techniques. 

Standardized reporting & 

compliances,,   

1 1 

    

3 
Decision Models Pivot grid & 

chat Analytics   
1 1 

    

4 
Descriptive vs Real-time vs 

predictive analytics Usage of R   
1 1 

    

Sub Total     4 4     

    

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

DMCS0424  ETL AND DATA MODELLING 

 

Course Nature: Theory +Practice                                                                                                       Credit: 3 

Course Objectives: 

1. Data modeling & Star Schema development 

2. Understand ETL, ELT 

3. Understand source data identification and Data profiling  

4. Hands-on experience on Pentaho   

5. Big data integration 

Course Outcomes: 

On successful completion of this course, students will be able to: 

1. Industry ready ETL developer  

 

Module-I (8 Hrs): 

A. Installing Pentaho,  Transformations, Jobs, Transformation or Job Metadata, Database Connections, Tools 
and Utilities, Repositories, Virtual File Systems , Parameters and Variables, Visual Programming, 

Installation and Configuration, Kettle Software Overview, Installation, Java Environment, Installing Kettle, 

Configuration, The Rental Star Schema, Prerequisites and Some Basic Spoon Skills, Setting Up the ETL 

Solution, Working with Spoon, The Sample ETL Solution, The Sample ETL Solution, Recurring Load. 

B. EXTRACTION, CLEANSING AND CONFORMING: Kettle Data Extraction Overview, File-Based 

Extraction, Database-Based Extraction, Web-Based Extraction, Stream-Based and Real-Time Extraction, 

Working with ERP and CRM Systems, Data Profiling Using eobjects.org Data Cleaner, CDC: Change Data 

Capture, Data Cleansing, Data-Cleansing Steps, Using Reference Tables, Data Validation, Error Handling, 

Auditing Data and Process Quality, Deduplicating Data, Scripting 

 

Module-II (8 Hrs) 

A. HANDLING DIMENSION TABLES & LOADING FACT TABLES: Managing Keys: Managing Business 
Keys, Generating Surrogate Keys, Loading Dimension Tables, Snowflake Dimension Tables, Star Schema 

Dimension Tables, Slowly Changing Dimensions, Generated Dimensions, Junk Dimensions, Recursive 

Hierarchies, Loading in Bulk, STDIN and FIFO, Kettle Bulk Loaders, Dimension Lookups, Maintaining 

Referential Integrity, Late-Arriving Data, Fact Table Handling 

 

Module-III (8 Hrs) 

A. Scheduling, Operating System–Level Scheduling, Using Pentaho’s Built-in Scheduler, Monitoring, Version 

Control Systems, Lineage, Logging and Operational Metadata, Performance Tuning, Transformation 

Performance: Finding the Weakest Link, Improving Transformation Performance, ETL in Bigdata/Hadoop 

scenario 

 

Reference Books:  

1. Pentaho Kettle Solutions: Building Open Source ETL Solutions with Pentaho-Matt Casters, Roland Bouman, Jos van 

Dongen, Wiley Publication. 

2. Pentaho Data Integration 4 Cookbook-Adri§n Sergio Pulvirenti, Packt Publication. 

3. Instant Pentaho Data Integration Kitchen- Sergio Ramazzina, Packt Publication. 

4. Pentaho Data Integration Beginner's Guide: Second Edition- Mar²a Carina Rold§n, Packt Publication. 

5. Pentaho Solutions: Business Intelligence and Data Warehousing with Pentaho-Roland Bouman, Jos van 

Dongen,Wiley Publication. 



Module I 

  

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

Installing Pentaho, Transformations, 

Jobs, Transformation or Job 

Metadata, Database Connections. 

Theory+Pr

actice 

   1     

2 

Repositories, Virtual File Systems, 

Parameters and Variables, Visual 

Programming, Installation and 

Configuration, Kettle Software 

Overview. 

   1     

3 

Installation, Java Environment, 

Installing Kettle, Configuration, The 

Rental Star Schema, Prerequisites and 

Some Basic Spoon Skills. 

   1     

4 

Tools and Utilities Setting Up the ETL 

Solution, Working with Spoon, The 

Sample ETL Solution, The Sample 

ETL Solution, Recurring Load. 

   1     

EXTRACTION, CLEANSING AND 

CONFORMING 
         

5 

Kettle Data Extraction Overview, 

File-Based Extraction, Database-

Based Extraction.  

   1     

6 
Web-Based Extraction, Stream-Based 

and Real-Time Extraction, 
   1     

7 

Working with ERP and CRM Systems, 

Data Profiling Using eobjects.org 

Data Cleaner, CDC: Change Data 

Capture 

   1     

8 

Data Cleansing, Data-Cleansing 

Steps, Using Reference Tables, Data 

Validation, Error Handling, Auditing 

Data and Process Quality, 

Deduplicating Data, Scripting 

   1     

Sub Total      8     

 

  



Module II 

   

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

Managing Keys: Managing 

Business Keys, Generating 

Surrogate Keys. 

Theory+Practice 

   1     

2 

Loading Dimension Tables, 

Snowflake Dimension Tables, 

Star Schema Dimension Tables, 

Slowly Changing Dimensions, 

   2     

3 

Generated Dimensions, Junk 

Dimensions, Recursive 

Hierarchies, Loading in Bulk. 

   1     

4 
STDIN and FIFO, Kettle Bulk 

Loaders, Dimension Lookups. 
   2     

5 

Maintaining Referential Integrity, 

Late-Arriving Data, Fact Table 

Handling. 

   2     

Sub Total      8 
  

Module III 

 

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

Scheduling, Operating Systemï

Level Scheduling, Using 

Pentahoôs Built-in Scheduler 

Theory+Practice 

  1 1     

2 

Monitoring, Version Control 

Systems, Lineage, Logging and 

Operational Metadata, 

  1 1     

3 
Performance Tuning, 

Transformation Performance 
  1 1     

4 

Finding the Weakest Link, 

Improving Transformation 

Performance, ETL in Bigdata / 

Hadoop scenario 

  1 1     

Sub Total     4 4 
  

 

 

 

 

 

 

 



 

                                                 DMCS0425 DATA WAREHOUSING LIFE CYCLE  

Course Nature: Theory +Practice                                                                                           Credit: 3 

Course Objectives: 

1. Understand importance of data warehouse with all its phases (Initiation, planning, Execution and Control, Closure). 

2. Understand the Requirement Analysis. 

3. Understand how to create the Fact and Dimension table and as well as the Star and Snowflake schema. 

4. Understand how to create data warehouse architecture whether top down or bottom up. 

5. Understand the Physical and logical design phase. 

Course Outcomes: 

On successful completion of this course, students will be able to: 

1. This will make the student to know the whole life cycle of a data ware house project from the start to end. 

Module-I (8 Hrs): 

A. PLANNING AND REQUIREMENTS: Planning Your Data Warehouse, The Data Warehouse Project, 

The Project Team, Project Management Considerations, Defining the Business Requirements, Dimensional 

Analysis, Information Packages—A New Concept, Requirements Gathering Methods, Requirements 

Definition: Scope and Content, Requirements as the Driving Force for Data Warehousing, Data Design, 

The Architectural Plan, Data Storage Specifications, Information Delivery Strategy. 

B. ARCHITECTURE AND INFRASTRUCTURE: The Architectural Components, Understanding Data 

Warehouse Architecture, Distinguishing Characteristics, Architectural Framework, Technical Architecture, 

Infrastructure as the Foundation for Data Warehousing, Infrastructure Supporting Architecture, 

Infrastructure Supporting Architecture, Database Software, Collection of Tools, The Significant Role of 

Metadata, Why Metadata is Important, Metadata Types by Functional Areas, Business Metadata, Technical 

Metadata, How to Provide Metadata. 

Module-II (8 Hrs) 

A. DATA DESIGN AND DATA PREPARATION: Principles of Dimensional Modelling, From 

Requirements to Data Design, The STAR Schema, STAR Schema Keys, Advantages of the STAR Schema, 

Updates to the Dimension Tables, Miscellaneous Dimensions, The Snowflake Schema, Aggregate Fact 

Tables, Families of STARS, Data Extraction, Transformation, and Loading, Data Extraction, Data 

Transformation, Data Loading, ETL Summary, Why is Data Quality Critical?, Data Quality Challenges, 

Data Quality Tools, Data Quality Initiative. 

B. INFORMATION ACCESS AND DELIVERY: Matching Information to the Classes of Users. 

Information from the Data Warehouse, Who Will Use the Information?, Information Delivery, Information 

Delivery Tools, Demand for Online Analytical Processing, Major Features and Functions, OLAP Models, 

OLAP Implementation Considerations, Data Warehousing and the Web, Web-Enabled Data Warehouse, 

Web-Based Information Delivery, OLAP and the Web, Building a Web-Enabled Data Warehouse, What is 

Data Mining?, Major Data Mining Techniques, Data Mining Applications. 

Module-III (8 Hrs) 

A. DW TESTING: Unit, IT, ST, Data volume, ETL and other test techniques. 

B. IMPLEMENTATION AND MAINTENANCE: The Physical Design Process, Physical Design Steps, 

Physical Design Considerations, Physical Storage, Indexing the Data Warehouse, Performance 

Enhancement Techniques, Data Warehouse Deployment, Major Deployment Activities, Considerations for 

a Pilot, Security, Backup and Recovery, Growth and Maintenance, Monitoring the Data Warehouse, User 

Training and Support, Managing the Data Warehouse, Scoping, Estimation, proposal writing and Risk 

planning. 

Reference Books:  

1. The Data ware house lifecycle Toolkit- Ralph Kimball, Wiley Publication 

2. A Manager's Guide to Data Warehousing-Laura Reeves, Wiley Publication 

3. Data Warehousing Fundamentals for IT Professionals-Paulraj Ponniah, Wiley Publication 

4. Data Warehouse Management Handbook- Richard J. Kachur, Prentice Hall Publication 



Module I 

 

  

 

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

Planning Your Data Warehouse, 

The Data Warehouse Project, The 

Project Team, Project 

Management Considerations.  

Practice 

   1     

2 

Defining the Business 

Requirements, Dimensional 

Analysis, Information 

PackagesðA New Concept, 

   1     

3 

Requirements Gathering 

Methods, Requirements 

Definition: Scope and Content, 

Requirements as the Driving 

Force for Data Warehousing, 

   1     

4 

Data Design, The Architectural 

Plan, Data Storage 

Specifications, Information 

Delivery Strategy. 

   1     

ARCHITECTURE AND 

INFRASTRUCTURE: 
         

5 

The Architectural Components, 

Understanding Data Warehouse 

Architecture, Distinguishing 

Characteristics, Architectural 

Framework,  

   1     

6 

Technical Architecture, 

Infrastructure as the Foundation 

for Data Warehousing, 

Infrastructure Supporting 

Architecture, 

   1     

7 

Infrastructure Supporting 

Architecture, Database Software, 

Collection of Tools, The 

Significant Role of Metadata, 

   1     

8 

Why Metadata is Important, 

Metadata Types by Functional 

Areas, Business Metadata, 

Technical Metadata, How to 

Provide Metadata. 

   1     

Sub Total      8     

 

 



 

 

Module II 

   

S. 

No

. 

Topic Pedagogy Details 

Instructional Hrs 

Theory 

+ 

Tutoria

l 

Practic

e 

vide

o 

Projec

t 

1 

Principles of Dimensional Modelling, 

From Requirements to Data Design, 

The STAR Schema, STAR Schema 

Keys, Advantages of the STAR Schema, 

Data Extraction, Transformation, and 

Loading. 

Practice 

   1     

2 

Updates to the Dimension Tables, 

Miscellaneous Dimensions, The 

Snowflake Schema, Aggregate Fact 

Tables, Families of STARS. 

   1     

3 
Data Extraction, Data Transformation, 

Data Loading, ETL Summary. 
   1     

4 

Why is Data Quality Critical? Data 

Quality Challenges, Data Quality 

Tools, Data Quality Initiative. 

   1     

INFORMATION ACCESS AND 

DELIVERY  
 

   

5 

Matching Information to the Classes of 

Users. Information from the Data 

Warehouse, Who Will Use the 

Information?,  

   1     

6 

Information Delivery, Information 

Delivery Tools, Demand for Online 

Analytical Processing, Major Features 

and Functions, OLAP Models, 
 

 1 
  

7 

OLAP Implementation Considerations, 

Data Warehousing and the Web, Web-

Enabled Data Warehouse, Web-Based 

Information Delivery, 
 

 1 
  

8 

OLAP and the Web, Building a Web-

Enabled Data Warehouse, What is 

Data Mining?, Major Data Mining 

Techniques, Data Mining Applications. 
 

 1 
  

Sub Total      8 
  

 

 

 

 



 

 

Module III 

 

S. 

No

. 

Topic Pedagogy Details 

Instructional Hrs 

Theory 

+ 

Tutoria

l 

Practic

e 

vide

o 

Projec

t 

1 
Unit, IT, ST, Data volume, ETL and 

other test techniques. 

Theory + 

Practice 

  

  1 1     

 

IMPLEMENTATION AND 

MAINTENANCE       

2 

The Physical Design Process, Physical 

Design Steps, Physical Design 

Considerations, Physical Storage, 

Indexing the Data Warehouse. 

  1 1     

3 

Performance Enhancement 

Techniques, Data Warehouse 

Deployment, Major Deployment 

Activities, Considerations for a Pilot, 

Security. 

  1 1     

4 

Backup and Recovery, Growth and 

Maintenance, Monitoring the Data 

Warehouse, User Training and 

Support. 

  1 1     

5 

Managing the Data Warehouse, 

Scoping, Estimation, proposal writing 

and Risk planning.      

Sub Total   4 4 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

DMCS0426 UNSTRUCTURED DATA ANALYTICS  

 

Course Nature: Theory +Practice                                                                                            Credit: 3 

Course Objectives: 

1. Learn tips and tricks for Big Data use cases and solutions.  

2. Learn to build and maintain reliable, scalable, distributed systems with Apache Hadoop.  

3. Able to apply Hadoop ecosystem components.  

Course Outcomes: 

On successful completion of this course, students will be able to: 

1. Industry ready Big Data Analytics with Hadoop. 

 

Module-I (8 Hrs): 

C. Introduction, distributed file system, Big Data and its importance, Four Vs Drivers for Big data, Big data 
analytics, Big data applications. Algorithms using map reduce, Matrix-Vector Multiplication by Map 

Reduce. 

D. Big Data, Apache Hadoop & Hadoop Eco System, Moving Data in and out of Hadoop Understanding 
inputs and outputs of MapReduce - Data Serialization 

Module-II (8 Hrs) 

A. Hadoop Architecture, Hadoop Storage: HDFS, Common Hadoop Shell commands , Anatomy of File Write 
and Read., NameNode, Secondary NameNode, and DataNode, Hadoop MapReduce paradigm, Map and 

Reduce tasks, Job, Task trackers - Cluster Setup, SSH & Hadoop Configuration, HDFS Administering –

Monitoring & Maintenance.  

B. Hadoop ecosystem components - Schedulers - Fair and Capacity, Hadoop 2.0 New FeaturesNameNode 

High Availability, HDFS Federation, MRv2, YARN, Running MRv1 in YARN.  

Module-III (8 Hrs) 

A. Hive Architecture and Installation, Comparison with Traditional Database, HiveQL - Querying Data - 

Sorting And Aggregating, Map Reduce Scripts, Joins & Subqueries, HBase concepts Advanced Usage, 

Schema Design, Advance Indexing - PIG, Zookeeper - how it helps in monitoring a cluster, HBase uses 

Zookeeper and how to Build Applications with Zookeeper.  Integrating Pentaho to Hadoop file structure, 

Integration Relation DB with No SQL. 

 

Reference Books:  

1. Big Data Analytics with R and Hadoop-Vignesh Prajapati, Packt Publication. 

2. Big Data Analytics Beyond Hadoop: Real-Time Applications with Storm, Spark-Vijay Srinivas Agneeswaran. 

3. Understanding Big Data: Analytics for Enterprise Class Hadoop and Streaming-Paul Zikopoulos, Chris Eaton, 

McGrawHill Publication. 

4. Big Data Analytics: Turning Big Data into Big Money-Frank J. Ohlhorst, Wiley Publication. 

5. High-Performance Big-Data Analytics: Computing Systems and Approaches-Pethuru Raj, Anupama Raman, Dhivya 

Nagaraj, Siddhartha Duggirala, Springer Publication. 

 



Module I 

 

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

Introduction, distributed file system, Big 

Data and its importance, Four Vs Drivers 

for Big data. 

Theory + 

Practice 

  1 1     

2 

Big data analytics, Big data applications. 

Algorithms using map reduce, Matrix-

Vector Multiplication by Map Reduce. 

  1 1     

3 
Big Data, Apache Hadoop & Hadoop 

Eco System. 
  1 1     

4 

Moving Data in and out of Hadoop 

Understanding inputs and outputs of 

MapReduce - Data Serialization 

  1 1     

Sub Total     4 4     

 

Module II 

   

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

Hadoop Architecture, Hadoop 

Storage: HDFS, Common Hadoop 

Shell commands.  

Theory + 

Practice 

  1 1     

2 

Anatomy of File Write and Read., 

NameNode, Secondary NameNode, 

and DataNode, 

  1 1     

3 
Hadoop MapReduce paradigm, Map 

and Reduce tasks, Job, 
  1 1     

4 

Task trackers - Cluster Setup, SSH & 

Hadoop Configuration, HDFS 

Administering ïMonitoring & 

Maintenance. 

  1 1     

Sub Total     4 4 
  

 

  



Module III 

 

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

Hive Architecture and Installation, 

Comparison with Traditional 

Database. 

Theory + 

Practice 

  1 1     

2 

HiveQL - Querying Data - Sorting 

And Aggregating, Map Reduce 

Scripts, Joins & Subqueries, HBase 

concepts Advanced Usage. 

  1 1     

3 

Schema Design, Advance Indexing - 

PIG, Zookeeper - how it helps in 

monitoring a cluster. 

  1 1     

4 

HBase uses Zookeeper and how to 

Build Applications with Zookeeper.  

Integrating Pentaho to Hadoop file 

structure, Integration Relation DB 

with No SQL. 

  1 1     

Sub Total     4 4 
  

 

 

  



DMCS0427 ADVANCED DATA MODELLING & MINING  

 

Course Nature: Theory +Practice                                                                                           Credit: 3 

Course Objectives: 

1. Understanding the basic concepts of Python & R. 

2. Preparing and pre-processing data.  

3. Understanding the data aggregation and grouping concepts.  

4. Leveraging web scraping. 

5. Visualizing the results of analytics effectively. 

Course Outcomes: 

On successful completion of this course, students will be able to: 

1. Industry ready data modelling through R and Python. 

 

Module-I (8 Hrs): 

A. Starting with R, R Objects, Vectors, Factors, Generating Sequences, Sub-Setting, Matrices and Arrays, 

Data Frames, Creating New Functions, Objects, Classes, and Methods, Managing Your Sessions, Loading 

the Data into R, Data Visualization and Summarization, Unknown Values, Obtaining Prediction Models, 

Model Evaluation and Selection, Predictions for the Seven Algae, The Available Data, Defining the 

Prediction Tasks, The Prediction Models, From Predictions into Actions, Model Evaluation and Selection. 

 

Module-II (8 Hrs) 

A. Detecting Fraudulent Transactions & Classifying Microarray Samples: Problem Description and 

Objectives, the Available Data, the Available Data, Obtaining Outlier Rankings, Semi-Supervised 

Approaches, Brief Background on Microarray Experiments, Gene (Feature) Selection, Predicting 

Cytogenetic Abnormalities, the Modelling Techniques, Random Forests, k-Nearest Neighbours, Comparing 

the Models. 

B. Python Concepts, Data Structures & Data Wrangling: Interpreter – Program Execution – Statements – 

Expressions – Flow Controls – Functions - Numeric Types – Sequences - Strings, Tuples, Lists and - Class 

Definition – Constructors – Inheritance – Overloading – Text & Binary Files - Reading and Writing, 

Combining and Merging Datasets – Reshaping and Pivoting – Data Transformation – String Manipulation, 

Regular Expressions.  

 

Module-III (8 Hrs) 

A. Data Aggregation, Group Operations ,Time series, Web Scraping: Group By Mechanics – Data 

Aggregation – Group wise Operations and Transformations – Pivot Tables and Cross Tabulations – Date 

and Time Date Type tools – Time Series Basics – Data Ranges, Frequencies and Shifting, Data Acquisition 

by Scraping web applications –Submitting a form - Fetching web pages – Downloading web pages through 

form submission – CSS Selectors 

 

Reference Books:  

1. Modeling Techniques in Predictive Analytics with Python and R- Thomas W. Miller, FT Press Publication. 

2. Marketing Data Science: Modeling Techniques in Predictive Analytics with R-Thomas W. Miller, FT Press. 

3. Python for Data Analysis: Data Wrangling with Pandas- Wes McKinney, O'Reilly Publication. 

4. Data Mining Applications with R- Yanchang Zhao, Yonghua Cen, Elsevier Publication 

5. Data Mining and Business Analytics with R-Johannes Ledolter, Wiley Publication 



Module I 

 

 S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

Starting with R, R Objects, 

Vectors, Factors, 

Generating Sequences, Sub-

Setting, Matrices and 

Arrays, Data Frames. 

Theory + 

Practice 

  1 1     

2 

Objects, Classes, and 

Methods, Managing Your 

Sessions, Loading the Data 

into R, Data Visualization 

and Summarization. 

  1 1     

3 

Unknown Values, 

Obtaining Prediction 

Models, Model Evaluation 

and Selection, Predictions 

for the Seven Algae. 

  1 1     

4 

Creating New Functions 

The Available Data, 

Defining the Prediction 

Tasks, The Prediction 

Models, From Predictions 

into Actions, Model 

Evaluation and Selection. 

  1 1     

Sub Total     4 4     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Module II 

   

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

Problem Description and 

Objectives, the Available Data, the 

Available Data, Obtaining Outlier 

Rankings. 

Theory + 

Practice 

  1 
 

    

2 

Semi-Supervised Approaches, 

Brief Background on Microarray 

Experiments. 

  1 
 

    

3 

Gene (Feature) Selection, 

Predicting Cytogenetic 

Abnormalities. 

  1 
 

    

4 

The Modelling Techniques, 

Random Forests, k-Nearest 

Neighbours, Comparing the 

Models. 

  1 
 

    

 

Python Concepts, Data Structures 

& Data Wrangling  
 

   

5 

Interpreter ï Program Execution ï 

Statements ï Expressions ï Flow 

Controls ï Functions - Numeric 

Types ï Sequences ï Strings. 
 

 1 
  

6 

Tuples, Lists and - Class 

Definition ï Constructors ï 

Inheritance ï Overloading ï Text 

& Binary Files - Reading and 

Writing, 

 
 1 

  

7 

Combining and Merging Datasets 

ï Reshaping and Pivoting ï Data 

Transformation ï String 

Manipulation, Regular 

Expressions. 

 
 2 

  

Sub Total     4 4 
  

 

 

 

 

 

 

 

 

 



 

 

Module III 

 

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 

Group By Mechanics ï Data 

Aggregation ï Group wise 

Operations and Transformations. 

Theory + 

Practice 

  1 1     

2 

Pivot Tables and Cross 

Tabulations ï Date and Time Date 

Type tools ï Time Series Basics ï 

Data Ranges 

  1 1     

3 

Frequencies and Shifting, Data 

Acquisition by Scraping web 

applications ïSubmitting a form 

  1 1     

4 

Fetching web pages ï 

Downloading web pages through 

form submission ï CSS Selectors 

  1 1     

Sub Total     4 4 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

DMCS0221 ADVANCED VISUALISATION 

 

Course Nature: Practice                                                                                                                  Credit: 3 

  

Course Objectives: 

1. Understand importance of data visualization in industry 

2. Hands on expertise on various graphical and charting tools 

3. Implement advanced geographic mapping techniques and use custom images and geo Coding to build spatial 

visualizations of non-geographic data 

4. Build better dashboards using techniques for guided analytics, interactive dashboard design and visual best practices 

5. Understand the basics of Tableau Server and other options for sharing your results 

Course Outcomes: 

On successful completion of this course, students will be able to: 

1. Industry ready data visualisation developer and expert in Tableau 
 

Module-I (9 Hrs): 

Installing Tableau Server: The Reasons to Deploy Tableau Server, Configuring Tableau Server for the 

First Time, Deploying Tableau Server in Multi-National Entities, Using Performance Recorder to Improve 

Performance, Managing Tableau Server in the Cloud, Monitoring Activity on Tableau Server 

Creating Visual Analytics with Tableau Desktop: The Tableau Software Ecosystem, Introducing the 

Tableau Desktop Workspace, Connecting to Your Data, Knowing When to Use a Direct Connection or a 

Data Extract, Joining Database Tables with Tableau, How to Deal with Data Quality Problems 

Module-II (11 Hrs) 

Building Your First Visualization 

Fast and Easy Analysis via Show Me, How Show Me Works, Trend Lines and Reference Lines, Sorting 

Data in Tableau, Enhancing Views with Filters, Sets, Groups, and Hierarchies, Creating Calculations to 

Enhance Your Data, Using Table Calculation Functions, Adding Flexibility to Calculations with Parameters 

Using Maps to Improve Insight 

Creating a Standard Map View, How Tableau Geocodes Your Data, Plotting Your Own Locations on a 

Map, Replacing Tableau’s Standard Maps, Using Custom Background Images to Plot Spatial Data, 

Providing Self-Service Ad Hoc Analysis with Parameters, Editing Views in Tableau Server 

Module-III (9 Hrs) 

Advanced Chart Types, Bringing It All Together with Dashboards, How Dashboard Facilitates Analysis and 

Understanding, How Tableau Improves the Dashboard-Building Process, The Wrong Way to Build a 

Dashboard, The Right Way to Build a Dashboard, Best Practices for Dashboard Building, Building Your 

First Advanced Dashboard, Sharing Your Dashboard with Tableau Reade, Sharing Dashboards with 

Tableau Online or Tableau Server, Designing for Mobile Consumption, Using the Tableau Performance 

Recorder to Improve Load Speed 



Module I 

 

  

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

PHP:  

Theory 

+Practice  

          

1 
Installing Tableau Server: The 

Reasons to Deploy Tableau Server,   
1 

     

2 

Configuring Tableau Server for 

the First Time, Deploying Tableau 

Server in Multi-National Entities,   

 1 

    

3 
Using Performance Recorder to 

Improve Performance,   
 1 

    

4 
Managing Tableau Server in the 

Cloud,   
 1 

    

5 
Monitoring Activity on Tableau 

Server   
 1 

    

6 

Creating Visual Analytics with 

Tableau Desktop: The Tableau 

Software Ecosystem,   

 1 

    

7 
Introducing the Tableau Desktop 

Workspace,   
 1 

    

8 

Connecting to Your Data, 

Knowing When to Use a Direct 

Connection or a Data Extract, 

Joining Database Tables with 

Tableau,   

 1 

    

9 
How to Deal with Data Quality 

Problems   
 1 

    

Sub Total     1 8   

  

 

 

 

 

 

 

 

 

 

 



 

Module II 

   

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

Building Your First Visualization 

Practice 

          

2 
Fast and Easy Analysis via Show 

Me, How Show Me Works, 
   1     

3 
Trend Lines and Reference Lines, 

Sorting Data in Tableau, 
   1     

4 

Enhancing Views with Filters, Sets, 

Groups, and Hierarchies, Creating 

Calculations to Enhance Your Data, 

   1     

5 Using Table Calculation Functions,    1     

6 
Adding Flexibility to Calculations 

with Parameters 
   1     

Using Maps to Improve Insight          

8 
Creating a Standard Map View, 

How Tableau Geocodes Your Data, 
   1     

9 
Plotting Your Own Locations on a 

Map,   
 1 

    

10 
Replacing Tableauôs Standard 

Maps,   
 1 

    

11 
Using Custom Background Images 

to Plot Spatial Data,   
 1 

    

12 
Providing Self-Service Ad Hoc 

Analysis with Parameters,   
 1 

    

13 Editing Views in Tableau Server    1     

Sub Total      11     

 

 

 

 

 

 

 

 

 

 



 

Module III 

 

S. 

No. 
Topic Pedagogy Details 

Instructional Hrs 

Theory + 

Tutorial 
Practice video Project 

1 
Advanced Chart Types, Bringing It 

All Together with Dashboards, 

Theory 

  1       

2 
How Dashboard Facilitates 

Analysis and Understanding, 
  1       

3 
How Tableau Improves the 

Dashboard-Building Process, 
  1       

4 

The Wrong Way to Build a 

Dashboard, The Right Way to Build 

a Dashboard, 

  1       

5 

Best Practices for Dashboard 

Building, Building Your First 

Advanced Dashboard, 

  1       

6 
Sharing Your Dashboard with 

Tableau Reade, 
  1       

7 
Sharing Dashboards with Tableau 

Online or Tableau Server, 
  1       

8 
 Designing for Mobile 

Consumption, 
  1       

9 
Using the Tableau Performance 

Recorder to Improve Load Speed 
  1       

Sub Total     9 
 

    

 

 

  



DOMAIN - VI INTERNET SECURITY 

 

 

DMCS0131 INTRODUCTION TO IT NETWORKING & SECURITY  

 

  

Course Nature: Theory                                                                         Credit: 4 

  

 

Module-1 

Networking Concepts :Compare the layers of the OSI and TCP/IP models. Classify how applications, devices, and protocols relate to 

the OSI model layers Explain the purpose and properties of IP addressing Explain the purpose and properties of routing and 

switching Identify common TCP and UDP default ports Explain the function of common networking protocols Summarize DNS 

concepts and its components Given a scenario, implement the network troubleshooting methodology Identify virtual network 

components. Advanced Networking :Internetworking overview Router Fundamentals Basic Router Configuration 

IP Routing Routing Protocols Basic IP Traffic management with ACL  Establishing Serial point to point 

connection  Network Address Translation/Port Address Translation  Switch operation & Switching  Virtual 

LAN  IP V6 Wireless LAN.  

Module-2 

Given a scenario, install and configure routers and switches. Given a scenario, install and configure  

a wireless network Given a scenario, troubleshoot common wireless problems Given a scenario, troubleshoot 

common router and switch problems Given a set of requirements, plan and implement a basic SOHO network 

Categorize standard media types and associated properties Categorize standard connector types based on 

network media Compare and contrast different wireless standards Categorize WAN technology types and 

properties Describe different network topologies, Given a scenario, troubleshoot common physical 

connectivity problems Compare and contrast different LAN technologies Identify components of wiring 

distribution Explain the purpose and features of various network appliances Given a scenario, use appropriate 

hardware tools to troubleshoot connectivity issues Given a scenario, use appropriate software tools to 

troubleshoot connectivity issues Given a scenario, use the appropriate network monitoring resource to  

analyze traffic . 

 

Module-3 

Describe the purpose of configuration management documentation Explain different methods and rationales 

for network performance optimization VPN IPSec and SSL Given a scenario, implement appropriate wireless 

security measures Explain the methods of network access security Explain methods of user authentication, 

Explain common threats, vulnerabilities, and mitigation techniques Categorize different types of network 

security appliances and methods Given a scenario, install and configure a basic firewall Network Device 

Hardening techniques Implement security configuration parameters on network devicesUsing secure network 

administration principles Secure network design elements and components Understanding Wireless Security 

concepts. 

 

 

S. 

No. 
Topic Pedagogy 

Instructional Hrs 

Theory 

+Tutorial 
Practice  Video Project 

1 
Compare the layers of the OSI and TCP/IP models. 

Classroom Teaching 

Through PPTs  

    

2 

Classify how applications, devices, and protocols relate 

to the OSI model layers  

Classroom Teaching 

Through PPTs  

    

3 
Explain the purpose and properties of IP addressing  

Classroom Teaching 

Through PPTs  

    4 Explain the purpose and properties of routing and Classroom Teaching 

    



switching  Through PPTs  

5 
Identify common TCP and UDP default ports  

Classroom Teaching 

Through PPTs  

    

6 
Explain the function of common networking protocols  

Classroom Teaching 

Through PPTs  

    

7 
Summarize DNS concepts and its components 

Classroom Teaching 

Through PPTs  

    

8 

Given a scenario, implement the network 

troubleshooting methodology  

LAB Hands on 

Practical  

    

9 
Identify virtual network components  

Classroom Teaching 

Through PPTs  

    

10 
 Internetworking overview  

Classroom Teaching 

Through PPTs  

    

11 
Router Fundamentals  

Classroom Teaching 

Through PPTs  

    

12 
Basic Router Configuration  

LAB Hands on 

Practical  

    

13 
IP Routing  

Classroom Teaching 

Through PPTs  

    

14 
Routing Protocols  

Classroom Teaching 

Through PPTs  

    

15 
Basic IP Traffic management with ACL  

Classroom Teaching 

Through PPTs  

    

16 
Establishing Serial point to point connection  

Classroom Teaching 

Through PPTs  

    

17 

Network Address Translation/Port Address 

Translation   

Classroom Teaching 

Through PPTs  

    

18 
Switch operation & Switching  

Classroom Teaching 

Through PPTs  

    

19 
Virtual LAN  

Classroom Teaching 

Through PPTs  

    

20 
IP V6  

Classroom Teaching 

Through PPTs  

    

21 
Wireless LAN  

Classroom Teaching 

Through PPTs  

    Subtotal 

    
 

1 

Given a scenario, install and configure routers and 

switches.  
LAB Hands on Practical  

    

2 

Given a scenario, install and configure a wireless 

network  

LAB Hands on 

Practical  

    

3 

Given a scenario, troubleshoot common wireless 

problems  

LAB Hands on 

Practical  

    

4 

Given a scenario, troubleshoot common router and 

switch problems  

LAB Hands on 

Practical  

    

5 

Given a set of requirements, plan and implement a 

basic SOHO network  

LAB Hands on 

Practical  

    

6 

Categorize standard media types and associated 

properties  

Classroom Teaching 

Through PPTs  

    

7 

Categorize standard connector types based on 

network media  

Classroom Teaching 

Through PPTs  

    

8 
Compare and contrast different wireless standards  

Classroom Teaching 

Through PPTs  

    

9 
Categorize WAN technology types and properties  

Classroom Teaching 

Through PPTs  

    

10 
Describe different network topologies  

Classroom Teaching 

Through PPTs  

    11 Given a scenario, troubleshoot common physical Classroom Hands On  

    



connectivity problems  

12 
Compare and contrast different LAN technologies  

Classroom Teaching 

Through PPTs  

    

13 
Identify components of wiring distribution  

Classroom Teaching 

Through PPTs  

    

14 

Explain the purpose and features of various 

network appliances  

Classroom Teaching 

Through PPTs  

    

15 

Given a scenario, use appropriate hardware tools 

to troubleshoot connectivity issues  
Classroom Hands On  

    

16 

Given a scenario, use appropriate software tools to 

troubleshoot connectivity issues  
Classroom Hands On  

    

17 

Given a scenario, use the appropriate network 

monitoring resource to  analyze traffic  
Classroom Hands On  

    Subtotal 

    
 

1 

Describe the purpose of configuration management 

documentation  

Classroom Teaching 

Through PPTs  

    

2 

Explain different methods and rationales for 

network performance optimization  

Classroom Teaching 

Through PPTs  

    

3 
VPN IPSec and SSL  

Classroom Teaching 

Through PPTs  

    

4 

Given a scenario, implement appropriate wireless 

security measures  
Classroom Hands On  

    

5 
Explain the methods of network access security  

Classroom Teaching 

Through PPTs  

    

6 
Explain methods of user authentication  

Classroom Teaching 

Through PPTs  

    

7 

Explain common threats, vulnerabilities, and 

mitigation techniques  

Classroom Teaching 

Through PPTs  

    

8 

Categorize different types of network security 

appliances and methods  

Classroom Teaching 

Through PPTs  

    

9 

Given a scenario, install and configure a basic 

firewall  
Classroom Hands On  

    

10 
Network Device Hardening techniques  

Classroom Teaching 

Through PPTs  

    

11 

Implement security configuration parameters on 

network devices 

Classroom Teaching 

Through PPTs  

    

12 

Using secure network administration 

principles  

Classroom Teaching 

Through PPTs  

    

13 
Secure network design elements and components  

Classroom Teaching 

Through PPTs  

    

14 
Understanding Wireless Security concepts  

Classroom Teaching 

Through PPTs  

      Subtotal 

     

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

DMCS0132 INFORMATION SYSTEM SECURITY  

 

Course Nature: Theory                                                                  Credit: 4 

 

 

Module-1 

Data Management: Determine and maintain ownership Data Standards Data life and Use Asset Classification 

Privacy protection and Appropriate retention of data Data Security Controls Standards and selection 

Fundamental concepts of Security Model Information System Security Evaluation Model Security capabilities 

of information systems Vulnerabilities of Security Architecture Database security Software system 

vulnerabilities and threats Mobile system  vulnerabilities Vulnerabilities in embedded devices and Cyber 

Physical systems The Application & Use of Cryptography Site and Facility design consideration Design & 

Implement Facility security Communication & Network Security Secure Network Architecture and design 

Implications of Multi Layer Protocols  

 

Module-2 

Converged Protocols Securing Network components Securing Communication channels Network attacks IdAM 

Physical & Logical access to assets Identification & Authentication of People and devices Identity management 

implementation Identity as A Service (IDaaS) Integration of third party services Implement and manage 

Authorization Services Prevent & Mitigate Access Control Attacks Identity & Access Provisioning Lifecycle 

Assessment & test strategies Collect Security Process data Internal & Third Party Audits Security Operations 

and Investigation  

 

Module-3 

Provisioning of resources through Configuration Management Foundational security operation concepts 

Resource Protection Incident response Preventive measures against attacks Patch management Change and 

Configuration management Access control physical Software development security outline Environment and 

security controls Security of the software environment Software protection mechanism Assessment of the 

software security effectiveness, Assessment of the software acquisition security   

 

 

 

S. No. Topic Pedagogy 

Intstuctional Hrs 

Theory 

+Tutorial 
Practice  Video Project 

Module-1 

1 

Data Management: 

Determine and maintain 

ownership  

Classroom Teaching  

Through PPTs or on board      

2 Data Standards  
Classroom Teaching  

Through PPTs or on board      

3 Data life and Use  
Classroom Teaching  

Through PPTs or on board      

4 Asset Classification  
Classroom Teaching  

Through PPTs or on board      

5 

Privacy protection and 

Appropriate retention of 

data  

Classroom Teaching  

Through PPTs or on board      

6 Data Security Controls  
Classroom Teaching  

Through PPTs or on board      



7 Standards and selection  
Classroom Teaching  

Through PPTs or on board      

8 
Fundamental concepts of 

Security Model  

Classroom Teaching  

Through PPTs or on board      

9 
Information System Security 

Evaluation Model  

Classroom Teaching  

Through PPTs or on board      

10 
Security capabilities of 

information systems  

Classroom Teaching  

Through PPTs or on board      

11 
Vulnerabilities of Security 

Architecture  

Classroom Teaching  

Through PPTs or on board      

12 Database security  
Classroom Teaching  

Through PPTs or on board      

13 
Software system 

vulnerabilities and threats  

Classroom Teaching  

Through PPTs or on board      

14 
Mobile system 

vulnerabilities  

Classroom Teaching  

Through PPTs or on board      

15 

Vulnerabilities in embedded 

devices and Cyber Physical 

systems  

Classroom Teaching  

Through PPTs or on board      

16 
The Application & Use of 

Cryptography  

Classroom Teaching  

Through PPTs or on board      

17 
Site and Facility design 

consideration  

Classroom Teaching  

Through PPTs or on board      

18 
Design & Implement Facility 

security  

Classroom Teaching  

Through PPTs or on board      

19 
Communication & Network 

Security  

Classroom Teaching  

Through PPTs or on board      

20 
Secure Network Architecture 

and design  

Classroom Teaching  

Through PPTs or on board      

21 
Implications of Multi Layer 

Protocols  

Classroom Teaching  

Through PPTs or on board      

Subtotal 
    

Module-2 

1 Converged Protocols  
Classroom Teaching  

Through PPTs or on board      

2 
Securing Network 

components  

Classroom Teaching  

Through PPTs or on board      

3 
Securing Communication 

channels  

Classroom Teaching  

Through PPTs or on board      

4 Network attacks  
Classroom Teaching  

Through PPTs or on board      

5 IdAM  
Classroom Teaching  

Through PPTs or on board      

6 
Physical & Logical 

access to assets  

Classroom Teaching  

Through PPTs or on board      

7 

Identification & 

Authentication of People 

and devices  

Classroom Teaching  

Through PPTs or on board      

8 
Identity management 

implementation  

Classroom Teaching  

Through PPTs or on board      

9 Identity as A Service (IDaaS)  
Classroom Teaching  

Through PPTs or on board      



10 
Integration of third party 

services  

Classroom Teaching  

Through PPTs or on board      

11 
Implement and manage 

Authorization Services  

Classroom Teaching  

Through PPTs or on board      

12 
Prevent & Mitigate Access 

Control Attacks  

Classroom Teaching  

Through PPTs or on board      

13 
Identity & Access 

Provisioning Lifecycle  

Classroom Teaching  

Through PPTs or on board      

14 Assessment & test strategies  
Classroom Teaching  

Through PPTs or on board      

15 Collect Security Process data  
Classroom Teaching  

Through PPTs or on board      

16 
Internal & Third Party 

Audits  

Classroom Teaching  

Through PPTs or on board      

17 
Security Operations and 

Investigation  

Classroom Teaching  

Through PPTs or on board      

Subtotal 
    

Module-3 

1 

Provisioning of resources 

through Configuration 

Management  

Classroom Teaching  

Through PPTs or on board      

2 
Foundational security 

operation concepts  

Classroom Teaching  

Through PPTs or on board      

3 Resource Protection  
Classroom Teaching  

Through PPTs or on board      

4 Incident response  
Classroom Teaching  

Through PPTs or on board      

5 
Preventive measures against 

attacks  

Classroom Teaching  

Through PPTs or on board      

6 Patch management  
Classroom Teaching  

Through PPTs or on board      

7 
Change and Configuration 

management  

Classroom Teaching  

Through PPTs or on board      

8 Access control physical  
Classroom Teaching  

Through PPTs or on board      

9 
Software development 

security outline  

Classroom Teaching  

Through PPTs or on board      

10 
Environment and security 

controls  

Classroom Teaching  

Through PPTs or on board      

11 
Security of the software 

environment  

Classroom Teaching  

Through PPTs or on board      

12 
Software protection 

mechanism  

Classroom Teaching  

Through PPTs or on board      

13 
Assessment of the software 

security effectiveness  

Classroom Teaching  

Through PPTs or on board      

14 
Assessment of the software 

acquisition security  

Classroom Teaching  

Through PPTs or on board      

  Subtotal 
    

 

 

 

DMCS0133 WHITE HAT HACKING TECHNIQUE  

 



Course Nature: Theory                                                                  Credit: 4 

 

Module-1 

Foot Printing & Reconnaissance Scanning Networks Enumeration System Hacking System Hacking Trojans & 

Backdoors  

 

Module-2 

Viruses & Worms Sniffers Social Engineering Denial of Service Session Hijacking Hijacking Web servers  

 

Modle-3 

Hacking Web Applications SQL Injection Hacking Wireless Networks Evading IDS, Firewalls & Honey pots 

Buffer Overflow Penetration Testing Hacking tools. 

 

 

 

 

 

S. 

No. 
Topic Pedagogy 

Instructional Hrs 

Theory 

+Tutorial 
Practice  Video Project 

Module-I  

1 Foot Printing & Reconnaissance  
Classroom Teaching  

Through PPTs or on board  

    
2 Scanning Networks  

Classroom Teaching  

Through PPTs or on board  

    
3 Enumeration  

Classroom Teaching  

Through PPTs or on board  

    
4 System Hacking  

Classroom Teaching  

Through PPTs or on board  

    
5 System Hacking  

Classroom Teaching  

Through PPTs or on board  

    
6 Trojans & Backdoors  

Classroom Teaching  

Through PPTs or on board  

    Subtotal 

    Module-I I  

7 Viruses & Worms  
Classroom Teaching  

Through PPTs or on board  

    
8 Sniffers  

Classroom Teaching  

Through PPTs or on board  

    
9 Social Engineering  

Classroom Teaching  

Through PPTs or on board  

    
10 Denial of Service  

Classroom Teaching  

Through PPTs or on board  

    
11 Session Hijacking  

Classroom Teaching  

Through PPTs or on board  

    
12 Hijacking Web servers  

Classroom Teaching  

Through PPTs or on board  

    Subtotal 

    Module-I II  

13 Hacking Web Applications  
Classroom Teaching  

Through PPTs or on board  

    
14 SQL Injection  

Classroom Teaching  

Through PPTs or on board  

    
15 Hacking Wireless Networks  

Classroom Teaching  

Through PPTs or on board  

    



16 Evading IDS, Firewalls & Honey pots  
Classroom Teaching  

Through PPTs or on board  

    
17 Buffer Overflow  

Classroom Teaching  

Through PPTs or on board  

    
18 Penetration Testing  

Classroom Teaching  

Through PPTs or on board  

    
19 Hacking tools  

Laboratory Mode [Hands on 

exercises]   

    
Subtotal 

     

 

 

 

 

      

 

   DMCS0134 INFORMATION SECURITY GRC 

 

Course Nature: Theory                                                                 Credit: 4 

 

 

Module-1 

IT strategy, policies, standards and procedures for an enterprise and the essential elements of each IT 

governance, security and control frameworks, related standards, guidelines and practices IT audit role in 

governance Committee structures with their roles and responsibilities Organizational structure, roles and 

responsibilities related to IT HR policies such as hiring, performance and training Segregation of duties and 

mapping to roles and responsibilities Organizational technology direction Organizational business strategic 

direction and how IT aligns with it Processes for the development, implementation and maintenance of IT 

strategy, policies, standards and procedures for an enterprise and the essential elements of each Regulatory and 

legal requirements impacting the enterprise  

 

 

Module-2 

Goals, Mission & Objectives of the Organization Organizational Processes Security Roles & Responsibilities 

IS Strategies What is Governance Risk and Compliance Legislative & Regulatory Compliance Privacy 

requirement Compliance Licensing and IP Trans-Border data Flow Relevant laws and Regulations Maturity 

modeling and process capability assessment techniques Performance measurement techniques (e.g., balance 

score card techniques) Process optimization techniques Sourcing practices Global sourcing practices  

 

Module-3 

Service and operating level agreements (S/OLAs) Third-party and outsourcing practices and techniques Change 

management techniques Supplier/vendor selection, contract and relationship management Business impact 

analysis (BIA) and risk management practices Enterprise risk management (ERM) system Employment 

Candidate screening & BGC HR Agreement and Policies HR Termination Processes Vendor, Contractor, 

Consultant & Supply Chain Controls Standards and procedures for the development and maintenance of the 

BCP and the testing methods. 

 

S.No. Topic Pedagogy 

Intstuctional Hrs 

Theory 

+Tutorial 
Practice  Video Project 

Module-1 

1 

IT strategy, policies, standards and 

procedures for an enterprise and the 

essential elements of each  

Classroom Teaching  

Through PPTs or on board  

    



2 

 IT governance, security and control 

frameworks, related standards, 

guidelines  

and practices  

Classroom Teaching  

Through PPTs or on board  

    
3 

IT audit role in governance  Classroom Teaching  

Through PPTs or on board  

    
4 

Committee structures with their roles 

and responsibilities  

Classroom Teaching  

Through PPTs or on board  

    
5 

Organizational structure, roles and 

responsibilities related to IT  

Classroom Teaching  

Through PPTs or on board  

    
6 

HR policies such as hiring, performance 

and training  

Classroom Teaching  

Through PPTs or on board  

    
7 

Segregation of duties and mapping to 

roles and responsibilities  

Classroom Teaching  

Through PPTs or on board  

    
8 

Organizational technology direction  Classroom Teaching  

Through PPTs or on board  

    
9 

Organizational business strategic 

direction and how IT aligns with it  

Classroom Teaching  

Through PPTs or on board  

    

10 

Processes for the development, 

implementation and maintenance of IT 

strategy, policies, standards and 

procedures for an enterprise and the 

essential elements of each  

Classroom Teaching  

Through PPTs or on board  

    
11 

Regulatory and legal requirements 

impacting the enterprise  

Classroom Teaching  

Through PPTs or on board  

    Subtotal 

    Module-I I  

12 
Goals, Mission & Objectives of the 

Organization  

Classroom Teaching  

Through PPTs or on board  

    
13 

Organizational Processes  Classroom Teaching  

Through PPTs or on board  

    
14 

Security Roles & Responsibilities  Classroom Teaching  

Through PPTs or on board  

    
15 

IS Strategies  Classroom Teaching  

Through PPTs or on board  

    
16 

What is Governance Risk and Compliance  Classroom Teaching  

Through PPTs or on board  

    
17 

Legislative & Regulatory Compliance  Classroom Teaching  

Through PPTs or on board  

    
18 

Privacy requirement Compliance  Classroom Teaching  

Through PPTs or on board  

    19 Licensing and IP  Laboratory Mode [Hands on exercises]   

    
20 

Trans-Border data Flow  Laboratory Mode [Hands on 

exercises]   

    
21 

Relevant laws and Regulations  Laboratory Mode [Hands on 

exercises]   

    
22 

Maturity modeling and process 

capability assessment techniques  

Laboratory Mode [Hands on 

exercises]   

    
23 

Performance measurement techniques 

(e.g., balance score card techniques)  

Laboratory Mode [Hands on 

exercises]   

    
24 

Process optimization techniques  Laboratory Mode [Hands on 

exercises]   

    
25 

Sourcing practices  Laboratory Mode [Hands on 

exercises]   

    
26 

Global sourcing practices  Laboratory Mode [Hands on 

exercises]   

    Subtotal 

    



Module-I II  

27 
Service and operating level agreements 

(S/OLAs)  

Laboratory Mode [Hands on 

exercises]   

 

   
28 

Third-party and outsourcing practices 

and techniques  

Laboratory Mode [Hands on 

exercises]   

 

   
29 

Change management techniques  Laboratory Mode [Hands on 

exercises]   

 

   
30 

Supplier/vendor selection, contract and 

relationship management  

Laboratory Mode [Hands on 

exercises]   

 

   
31 

Business impact analysis (BIA) and risk 

management practices  

Laboratory Mode [Hands on 

exercises]   

 

   
32 

Enterprise risk management (ERM) 

system  

Laboratory Mode [Hands on 

exercises]   

 

   
33 

Employment Candidate screening & BGC  Laboratory Mode [Hands on 

exercises]   

 

   
34 

HR Agreement and Policies  Laboratory Mode [Hands on 

exercises]   

 

   
35 

HR Termination Processes  Laboratory Mode [Hands on 

exercises]   

 

   
36 

Vendor, Contractor, Consultant & 

Supply Chain Controls  

Laboratory Mode [Hands on 

exercises]   

 

   

37 

Standards and procedures for the 

development and maintenance of the 

BCP and the testing methods  

Laboratory Mode [Hands on 

exercises]   

 

   
Subtotal 

     

 

Note: Subject and Syllabus content as per the LE INNOVATE Education & Consulting LIP 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 


