CENTURION UNIVERSITY OF TECHNOLOGY & MANAGEMENT
DOMAIN BASED RE -ORIENTATION OF COURSES

ELECTRICAL & ELECTRONICS ENGINEERING

7" & 8" Semesters

Subject Code Course Title Course Nature Credits
PCEE4101 | Electrical Drives Theory 4
PCEE4102 | PowerSystem Analysis Theory 4
PLEL41(Power Syst er Comanioyns iw Practice 2
PLEE41(El ectri cal Drives La Practice 2
DMHSO0001 | Life Skills Development Practice 2
Credits thro6 Core & Commg 114
Domain List
(A student has to seleeiny one domain for a minimum of 3Zredits)
Domain 1| : Embedded System
DomaiwvwL3Il :Design and Veri fi ca 32
Domain 1l: Industrial Automation

Domain IV, Web technology
DomainV: Data Analytics
Domain \: Internet security

TOTAL (14 + D) = 46 | TOTAL

46




SYLLABUS
PCEE4101 ELECTRICAL DRIVES

Credits: 04 Total Hours: [50]
Course Objectives:
-To provide st ufdoenntdsatwiotnh ian sionldiudst r i al application of
problems and participate successfully in the devel opme
-To enhance their comprehending powenmd i aonttarckll i aamgd cloenp
mu kdtiisci plinary projects.
-To make the students understand the basic concept and
-To train the students on the application of power el e
Course Outcomes:
On successfoufl tchoinsp lceotuirosne, students wil/ be able to:
-Demonstrate an ability to analyze in problems associated with electrical drives.
-Can participate and succeed in. competitive examinatio
Wi ll demonstrate knowledge of electrical drives
-Abte perform the different speed control technique as

Module-1 (16 Hours)

1. Study of Mot or Dri ves: El ectrical Dri ves, Adva
Modul at or s, Choice of electrical Dri ves, Fundar
and Mwlatdir ant Operation, Pauiameltemts, Vloumponeht £
Nature and Classification of Load Torqgues, Cal ¢
Steady State Stability, Load Equalization, Ther

Mot ory, Dbtet er mi nati on of Motor Rating.

Module-II (18 Hours)

2. Steady State Performance of DC/ AC Drives: DC Mo

Control , Met hods of Armatur e Vol t age Control,
Comtll ed Rectifier Fed DC Drives, Chopper Contro
3. I nduction Motor Dri ves: Speed Control, Pol e ClI
Control , Variable Frequency Control from Volta
Frequency Control from Current Sour ce, Current
Source |l nverter Control , Rot or Resi stance Contr

Module-Ill (16 Hours)

4. Traction Drives: Nat ure ofonTrDarcitvieo nRalto andg,s Ganldc UE
Tractive Effort and Drive Ratings, Speci fic En
Conventional DC and AC Traction Drives, 25 kv A
DC Motorsti D@ @&@€mpl oying Polyphase AC Motors, AC

Text Books:

1. iFundamental s ofByEIGecKt.rDucbaely, DrAil wehsad Sci ence | B8éeondt i
Editiaonol.

2. AiEl ectriConbeptves danaonByp pVd caamSubSamamg a,BdTatiaon Mc Gr aw
Publ i catlilon, 2010

Reference Book:

1. Modern Power EI| ec+tbryo nBi.cKs. Baonsde ,A (P edarrisvoens Educati on.



Modul e |
S. Topic Pedago Det ai l I nstructional
No|[Study ®ff i Metsor Theor{Praci{vid|lProj
1 |[Advantages of BECRT Wi t h
El ectrical Mot or{ypresent ani mat.
Choice of el e the b
Fundament al s of under st 6+0 0 0 0
Speed Torque Con
guadrant Operati
2 |[Equival ent Val u CRT
Parameters, Comppresent
Torques, Nature
Load Torques, Cal
Energy Loss in T
Steady St ate 6+4 0 0 0
Equalization, Thg¢
for Heat ilnignga,ndC
Mot or Duty, Det e
Rating.
Modul e || Tot al 16
3 |Steady State Per
Drives:
4 Mot or s and t hei CRT Fl)\/lra?(I:tal 341
Starting, Braking¢gPresen ) .
Si mul i
5 |Methods of Ar mat .
Transfor mer and practi
. ) CRT Mat |l a
Recti fier Contro Presenl Simulir 4 +2
Fed DC Drives, q hardwa
DC Drives.
6 |Speed ConChahgi rP
Amplitude Modul a
Control, Vari abl
from Voltage Sou ti
Il nverter Control CRT Fl)\/lra?(lzal 6+ 2
Control from Cur| Presen ) .
Si mul i
Source I nverter
Regul at ed Vol hag
Control, Rotor
SIip Power RecoOVEé
Modul e |11 Tot al 18
Nature of Tracti
of Traction Driv
7 ConsumptionEkEf forad CRT 544
Drive Ratings, Presen
Consumpti on, Ma X
Tractive Effort
Maxi mum Al |l owabl
Conventional DC
Drives, 25 k V A
Semiconductor Co CRT
8 DCMot or s, DC Tral Presen 7
Polyphase AC Mot
empl oying Pol yphgig
Tot al 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 contrc

Course OQutcomes:

On successful completion of this course, students wil/l b
-Make different power flow solutions for different tecl
-Understand the different fault conditions under diff e
-AApply thei rPSKAn dwlre cganpient i ti ve exams | i ke GATE, I ES an

MODULE (16 Hour s)

Power System Network Matrices

Graph Theory: Definitions, Bus I ncidence Matrix, YI

Numer i cal.FoPRrnoabtlieonms® aorft i ZaBu snmet wor k, Al gorithm for t

addition el ement for the following cases: Addi tion

from a new bus to an old bus, Ad deintcieo na nodd Aed dei nteinot

bet ween two old Busses (DemModatfiecms i @amd oNum@dd@Buisc dlor |
MODULZE (20 Hour s)
Power fl ow studies

Necessity of Power Flow StudiedData for Power Flow StudiesDerivationof Static load flow equationsLoad

flow solutions using Gauss Seidel Method: Acceleration Factor, Load flow solution with and witkobtiges,
Algorithm and Flowchart. Numerical Load flow Solution for Simple Power Systems (M&Bus8s):
Determinatiorof Bus Voltages, Injected Active and Reactive Powers (Sample One lIteration only) and finding Line
Flows/Losses for the given Bus Voltages. Newton Raphson Method in Rectangular and Fotdim@tes Form:

Load Flow Solution with or without PV BusseBerivation of Jacobian Elements, Algorithm and Flowchart.
Decoupled and Fast Decoupled MethedSomparison of Different MethodsDC load Flow

MODULE (18 Hour s)
Short Circuit Studies
PeUni t System of -Rriptresgotabl ent Pemctance networ

Numeri cal Probl ems. Symmetrical fault Anal ysi s: S
Application of Seri edse mMde a cStyomrnse,t r Nwmd r iCcoarip ofhrecnld T h
Transfor mati on, Positive, Negative and Zer o sequen
Sequence Networ ks: Positive, Negative and Za&lr oF®awelq
Anal ysi s: L G, LL, LLG faults with and without f au
Steady Stat e, Dynamic and Transient Stabilities,

Reactance, Sy n@ohefofniicziienngt ,P oRwewer Angl e Curve and De
Met hods to i mprove steady state stability. Derivat
Equal Area Criterion, AppldalatCloemaroifndgagBradludAir@al &l
Equati oomyPoiPoi ntMet hod. Met hodé&pipaloi ciamproonv eo fStAabtid i f

Operating Circuit Breakers.

TEXT BOOKS:

1. Computer Techniqgues i n TPMHeRulSlyisd@tm Amsa.l ysis by M. A.F
2. Modern Poweiby yls.tle.nNaAgiradtyhs i& D-HH.IKo tFhuabrlii:s hTiart ga dvVioc nBr aanwvy
REFERENCE BOOKS:

1. Power System Analysis by Grainger and Stevenson, Tat a
2. Power SyidtyemMB&Rngéngsi Brentice Hall, Il nc.

3. Power System Analysis by Hadi SaadaMH Edition



Modul e |

Topi c Pedag{( Det ai | I nstructiona
S. Theon Practivid/ Proj
N o
Graph Theo
Definitions, .Bus Incidenc https://w
1 Matrix CR-It_ &l com/ wat ch 1 0 0 0
materi 01zYPs
> Yous f Or mati on CRT -& Wi t&&oBt ern > 0 0 0
met hod mater. NPTEL Vi
. CRT, { WitdoBte
3 :{br”inosrfmoartr%aot”io materi| NPTEL Vi 2 1 0 0
Practi Sof t-MAT & A
Formulation of ZygPartial CRT- { WitdoBte
4 Network mat er i NPTEL Vi 1 1 0 0
Practi Sof t-MAT& A
Algorithm Tor) cpr & | Wit€oBt ern
5 of ZBus Matri mater i NPTHEL de d 1 0 0 0
el ement
6 Addi ti on of CRT -& Wi td&£oBt en 2 0 0 0
new bus to re mater. NPTEL Vi
7 Addi ti on of CRT -& Wi td&oBt en 1 0 0 0
new bus to an mater. NPTEL Vi
8 Addi ti on of § CRT -& Wi td&£oBt en 2 0 0 0
an old bus to mater.i NPTEL Vi
Addition of element betwese
o | e odtcatl cRT & | witmomter . | o | o |
us mater.i NPTEL Vi
network.
Sub total 14 02 0 0




Modul e ||
S . Topic Pedago Det ai l I nstructional
N o Power fl ow st Theo|Prac|vid|Proj
1 Necessity of Powe CRT -& 1 0 0 0
mat er i
2 Data for Power Flow Studies CRT -& 1 0 0 0
mat er i
i i q -
3 Derlvgtlon of S CRT &. 1 0 0 0
equati ons mat er |
. CRT-
Load flow solutiaog T
4 Met hod: Accel er at mater|. 2 1 0 0
Practi
. . . CRT, Wi td€oBt e
5 Load flowsolupon with and without-H mat er | NPTEL V 1 1 0 0
V buses, Algorithm anélowchart Pract i
Numer i cal Load fi CRT -&

6 Si mple Power Syst mater.i 1 0 0 0
7 Determination of CRT -& 1 0 0 0
mater.

Il njected Active
(Sampl e One | & A CRT -&
8 finding Line FIl oW mat er|i 1 0 0 0
Bus Vol tages.
Newt on Raphson CRT, \II\IVIPtTfE:iEi/ie
9 Rectangul ar -Garnddi n mater i 2 1 0 0
Form Practi Soft-wa
MATLAB
Load Flow Solutiorwith or without PV )
1 0 | Busses Derivation of Jacobian CRT -& . Witolte 1 0 0 0
mat er i NPTEL V
Elements
CRT- \II\IVIPtT-EiEtVie
11 |Algorithm and Fl g mater. 2 1 0 0
Practi Sof t-wa
MATLAB
Decoupl ed and F CRT -& |WitfoBt e
12 Met hods materi NPTEL V 1 0 0 0
13npcomparison ofi D@ CRT -& |WitoBt e 1 0 0 0
|l oad FIl ow materi NPTEL V
Sub total 16 4 0 0




Modul e |

Topic Pedagq( Det ai Il nstructional
Theo . Proj
+Tut0Prac vid
PeWUni t Syst
Represent atlino )
. CRT -& Wi ti&€oBt
1 equi wraelaecnt anc materi & NPTEL 2 0 0 0
of a three
System
Symmet r i cAalal
2 |short Circui fnZTté%i;L’V'LfT"SE 1 0 0 0
MVA Cal cul ati
3 Application CRT -& Wi ti£oBt 1 0 0 0
Reactors materil & NPTEL
Wi tid€oBt ¢
Symmetrical CRT- ¢ NPTEL Vi
4 . mat er i 1 1 1 0
Transformati o Pract i Sof t-wa
MATLAB
Positive, N e ¢ CRT- (With:oﬁte
seguence C " ] NPTEL Vi
5 mater.i 2 1 0 1
Vol tages, C Practi Sof t-wa
| mpedances. MATLAB
6 Positive, Reg CRT -& Wi ti&&ohBt 1 0 0 0
sequence Net w materi & NPTEL
LG, LL, LLG { CRT- *Wk%ﬁﬁﬁbf
7 wi thout faul mater i 1 1 0 0
Numerical Pro Pract.i Soi t-wa
MATLAB
El ementcamy ept )
8 |Steady State| CRT & Wi tLoRBt 1 0 0 0
: materi & NPTEL
Transient St 4
Steady State
9 Limit, Tr ans CRT -& Wi t¥&&ohBt 1 0 0 0
Synchroni zing materi & NPTEL
Coefficient
Power Angl e
Determinati on .
. /| CRT -& Wi t¥&&ohBt
10 Stat_e Stabildi materil & NPTEL 1 0 0 0
t o I mprove
stability.
Derivation of Swing .
Equation, Pointby-Point CRT, ¢ Wit ToBt N
. . NPTEL Vi
11 | Method. Methods to improyy mater i "o oo o 2 1 0 0
Stability. Practi MATLAB
Subtot al 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 contr
Course Outcomes:
On successful compluedteinamns onfi I'tlhibse caobures & ,0:
-Make different power flow solutions for different tecl
-Understand the different fault conditions under diff e

List of Experiments:

Fault Analysis of hase Alternator

Determination of Xd and Xq of-Bhase salient pole Synchronous motor
IDMT (Inverse Definite Minimum Time) relay characteristics

Determination of breakdown strength of oil by variable distance electrodes.

a M e DN

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 steadgtate, transient and stitansient shortircuit currents in an alternator.
2. To formulate the ¥YBus matrix and perform load floanalysis.

3. To compute voltage, current, power factor, regulation and efficiency at the receiving end of a three phas
Transmission |ine when the voltage and power at

4. To perform symmetrical fault analysis in a powgstem.
To perform unsymmetrical fault analysis in a power system.
6. Conduct a power flow study on a given power system.



EXP Topic Pedag Det ai I nstructional
Theo| Pract Vide Proj

1 Faul t An-ph gfsletseronff PRAC Hardware 0 0
Determinati on -pHa| PRAC Hardware 3

2 ) 0 0
salient pole Syng
| DMT (I'nverse D| PRAC | Hardware 3

3 . 0 0
Time) relay char a

4 Determinati on of PRAC Hardware 0 3 0
of oviaribaybl e di st

5 Determination of| pPrAC Hardware 0 3 0
parameters

6 Fault analysis (| PRAC | Hardware 0 3 0
transmission |ine
To obtaist aseeady

7 s utbr ansihecnitr cui t PRAC 0 3 0
an alternator
To for mul-Bause mate| PRAC 3

8 0 0
perform | oad f Il ow
To compute voltage, current, pow
factor, regulation and efficiency at th Hardware &
receiving end of a three phaj PRAC | simulation 3

9 AT 0 0
Transmission line when the voltage a Practice
power at the sending end are give using
Use 1 model Simulink
_To perform symmetrical fault analys PRAC 3

10 | ina power system 0 0
To perform unsymmetrical fau PRAC 3

11 | analysis in gpower system 0 0

192 Conduct a power f| PRAC 0 3 0

power system




PLEE4106 ELECTRICAL DRIVES LAB

Credits: 02 Total Hours: [36]
Course Objectives:
-To provide students with a solid foundation in indust
problems and participate succeissdwdtlryy.in the devel opme
-To enhance their comprehending power in tackIling comp
mu kdtiisci plinary projects.

Co

-To make the students understand the basic concept and

On

urOsié c o me s :

successful completion of this course, students wil/| b
-Demonstrate an ability to analyze in problems associated with electrical drives.

Wi ll demonstrate knowledge of electrical drives

-AAbl e to perform t he cdinfi fqauree mts sppeae d hceo mterqauli r e ment of

1. Study osfpeteod gcuhear act eri stics of separately excit
2. Study osfpeteod quhear acteristics of armature voltag
s ngle phase full converter

3. Study osfpeteod qcuhear act eri stics of separately excit
4, St udy osfpeteod qcunear acteri stics of DC series motor
5, Three phase inducti on pnooseorr rsepceoevde rcyo nstcrhoelmeusi ng
6. V/ F Control of induction motor.

7. open | oop speed control of separately excited D
8 Three phase induction motor speed control using
9. Simul ation of choMAELABES8!I MOLOHNKYVYe using
10.Si mul ati on of variable frequency induction moto
11.Si mul ati on of three phase converter fed separat
12.Si mul ati on of t singl e phase DCcomoé mtrer cofne d

MATLAB/ SI MUL I NK.



Exp Topi c Pedago Det ai I nstructional

no Theo|Prac| Vidqg Proj
St udy esfp eteadr gcuhea r

1 separately excit PRAC 0 3 0
single phase full
St udy esfp eteadr gcuhea r

> armatur e voltqge PRAC 0 3 0
separately excit
single phase full
St udy esfp eteadr gcuhea r

3 separ at eDG neoxtcoirt e PRAC 0 3 0
phase full conver

4 Study gsfp eteodr cgcuhea r PRAC 0 3 0
DC series motor u
Three phase i ndu Hardware &

5 control using s | PRAC simulation 0 3 0
scheme Practice

6 |VIF Cohndalctopbn r PRAC using 0 3 0

Simulink

open | oop speed

7 excited DC motor PRAC 0 3 0
high frequency

8 Three phas_e i ndu PRAC 0 3 0
control using rot

9 Simulation of chopper fed Ddrive PRAC 0 3 0
using MATLAB/SIMULINK
Simulation of variable frequenc

10 induction motor drive using PRAC 0 3 0
MATLAB/SIMULINK
Simulation of three phase converter f

11 | separately excited DC motor contr PRAC 0 3 0
using MATLAB/SIMULINK
Simulation of t simul a

12 (fed separately PRAC Pra.ct 0 3 0
control usi ng MAT us i ng

Si mul




List of Domain Courses
Domain - I: Embedded System

Course Code Course Title CourseNature Credits
P CCS 3 11 6| 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 PrARMcpl| aimf €r @ Project 2
DMECO 4 1 1| Embedded RTOS AND VX WORKS Theory + Practice 4
DME CO 4 1 3| Model Based Design using MATLAB Theory + Practice 4
DME CO0 5 1 1| System Programming using LINUX Theory + Project 4
DME CO0 3 0 0| Project 6
DME CO0 8 0 Of Internship 4
Total 32
Domain 1I: VLSI Design and Verification
Cour s e Course Title Course N|[Cred
DME C o 4| FPGA Architecture and Design  OR Theory + Practice /|,
DMECO0521 Digital VLSI Testing Theory + Project
D ME C0 4| HDL Synthesis and System Architecture Theory + Practice 4
D ME C 0 4| Digital System Design using VERILOG Theory + Practice 4
D ME C 0 4| Verification using System VERILOG Theory + Practice 5
D ME C 0 4| VLSI Verification Methodologies Theory + Practice 5
D ME CO0 3| Project 6
D ME C 0 8| Internship 4
Tot al 32
Domain - lll Industrial Automation
Cour se Course Title Course NCredg
DMEEOLJAlI |l en Bradl ey 8300 500, Si Theory 4
DMEEO1Schneider MOIDIcCON TGEXNVer s Theory 4
DMEEO 1l SCAESAX hnelNodherer ware | n Toy Theory 4
DMEEOLSCABPM | enBRSIMVieeyw3 2 Theory 4
DMEEO2Basic Electrical (Automat Practi ¢ 2
DMEEO2Basic I ndustrial Automat. Practig¢ 2
DMEEO 2 Ge n ePLad Practigq¢ 2
DMEEOZ2HMIAI | en -Bamadl e¥i ew C600 Practi ¢ 2
DMEEO3Seminar on Domain Speci f 2
DMEEO3 Project Projec 6
DMEEOS8 I nternship I nterns 4
Tot al 36




DOMAI-NV WEB TECHNOLOGY

Cour se Couffsel e Course NCreg
DMCS 0 4 Web Programming Theory + Practice | 4
DMC S 0 4 Advanced Web Programming Theory + Practice 4

Tot al 8 *




DOMAI-M DATA ANALYTI CS

Course Course Title Course NCred
1 DMC S 0 4 Advance Web Application Development using Java Theory + Practice 3
2 DMC S o 4 Database Applications using Postgres Theory + Practice 3
3 D MC S 0 4 Basics of Business Intelligence & D/W Theory + Practice 3
4 DMC S 0 4 ETL and DataModelling Theory + Practice 3
5 DMCSO0425 | 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 DMC S o 2 Advanced Visualisation Practid 3
Tot al 24
DOMAI-NMI | NTERNET SECURITY
Course Course Title Course NCredgd
1 DMC S 0 1/ Introduction to IT Networking & Security Theory 4
2 DMC s o 1/ Information System Security Theory 4
3 DMC S o 1/ White Hat Hackingrechnique Theory 4
4 DMC S o 1/ Information Security GRC Theory 4
5 DMC s o 2| White Hat Hacking Tools Practice 4
6 DMC S o 2 Case StudyAudit of an Industry Practice 4
Tot al 24




DETAILED SYLLABUS

DOMAIN COURSES

Domain - I: Embedded System

Course Code Course Title Course Nature Credits
P CCS 311 6| 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 & A|Project 2
DMECO 4 1 1| Embedded RTOS AND VX WORKS Theory + Practice 4
DME CO 4 1 3| Model Based Design using MATLAB Theory + Practice 4
DME CO0 5 1 1| System Programming using LINUX Theory + Project 4
DME CO 3 0 0| project 6
DME CO 8 0 O] 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 studentwr ihtoew, tanddeasnalny,ze the performance of C
and perform more complex tasks, typical of | arger so
2. Choose the appropriate data structure and algorithm design method for a specified application.
3. Demonstrataunderstanding 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 sheuld
1. Able to understand the concepts of data structur e
2. Abl e to analyze algorithms and determine their ti me
3. Abl e to implement |Iinked I|Iist data structure to solwv
Abl e to underwdrainausandlatagppdtyructure such as stacks,
computing pr-pbdgmammisnggl &nguage.
SYLLABUS
MODULE I:  (16Hours.)
Introduction to Data Structures, Stack, Queue, Linked List:
Abstract Data Types, Selecting at@ Structure to Match the Operati@evelopment of Algorithms: Notations
and Analysis. Complexity of Algorithms (Time ComplexitBig O notation Omega notation and theta notat&n
SpaceComplexity).Storage Structures for ArraySparse Matrices, Structures and Arrays of Structures, Dynamic
Arrays.

Linear List Concept: List v/ s Array, I nternal poi nt

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 application§imple QueuelIFO structure Priority QueudSircular Queue,
Priority Queue, Deque.

Queue Programming Practice:

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

2. Write a program to implement cilan 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 Displappend 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 1I: (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 TreeMultiway Search
Tree Symbol Table construction Height Balanced Tes - RedBlack Tree- Splay Tree- K-D Tree -
Applications.

Tree Programming Practice:

1. Write a program to

I. Construct binary search tree

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

lll. Find the depth or height of the tree.

IV. Insert a alue 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 searc
Iterative and Recursive methods. Comparison between Sequential and&3aack.

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.

Has hii nignt npodHashoFuncti ons, Address calcul ation tec
resolution, Linear probing, Quadratic, Doubl e hashi

MODULE llI: (14 Hours.)

Graphs, Sorting:

Graphs: Representation of GraphsPath Matrix- BFS, DFS— Bi-connected Graph®perations (Add vertex,
Delete Vertex, Add Edge, Delete Edge, Find Vertex). Graph Storage Structures (Adjacency Matrix, Adjacency
List). Application of Graph.

Topological Sort - Shatest path algorithm.Minimum spanning tree, StringRepresentation Manipulations-

Pattern Matching, Weighted Graph Algorithm&loyd-Warshall Algorithm Dijkstra's Algorithm Prim's
Algorithm, Kruskal's Algorithmn).

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

Hea@@gructur e, BReheapUgor RehemapDown, Build heap, |

Graph and Hashing Programming Practice:
1. Write a program to construcgeaph and traverse in DFS.
2. Write a program to construct a graph and traverse in BFS.
3. Determine a given graph is bipartite gréphbigraph)
4. Write a program to implement Hash Tables using with linked lists.
Text Books:
1. iData Struct ulriepc byt Seymour
Reference Books:
1. iData Structureso in C by Tanenbaum.

2. AFundamentals of Data Structufreed in CO0 by Horowitz, Sc
3. .AAn Introduction to Data Structures with Applicatio


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

Topic Pedag(Deta|lnstructional Hours
MODULIE( 16 Hour s) Theorlp, actilvideo |Total
+Tut o

Abstract Data Types, Selecting
Data Structure to Match th
Operation. Development o
Algorithms: Notations ang
Analysis. Complexity o
Algorithms (Time Complexity
Big @) notatio®  Space
Complexity).Storage  Structurg
for Arrays - Sparse Matrices
Structures and  ays  of
Structures, Dynamic Arrays

oD
pyNCEN]
>0 H
c
|_\
w
o
N

Stacks Definition,
Representation & Operations @
Stack: Infix, Prefix and Postfi
Notations Conversion of &
Arithmetic Expression from Infi
to Postfix. Applications of Stacks

Queues Definition, Operations
and applications- Simple Queue| PPT,
Circular Queue, Priority Queue
Deque.

Linked Lists Definition,
Advantages and Disadvantage
Types of linked list: Singly Linke
List, Doubly Linked List, Circula
Linked List and Circular Doubly
Linked List. Operations on Lists
Creation, Insertion, Deletion
Search and Display

or 7o
0o T
>0 -
c
l_\
w
o
N

MODULE-II (12 Hours)

Binary Trees Definition of Tree,
Binary Search Tree- General
Trees - Tree Traversing - | ppT,
Operations on Binary Trees | | ecture + 1 3 0 4
Expression  Manipulations - | pra
Symbol Table construction-
Height Balanced Tree§ Red
black treei Applications

Searching Basic Search
Techniques: Search Algorith

Searching Techniques: Sequent p p T
search, Binary search: lterativ| [ e ¢ t u 1 1 3 0 4
and Recursive method| P R A
Comparison Between Sequent
and Binary Search.
o ; PPT,
ESEQ:)?]S Introduction, Hash Lectul 1 3 0 4
PRA
MODU LIEI | (14 Haqg
Graphs Representation OPPT,
Graphs- Path Matrix- BFS,DFS| L e ct u I 1 3 0 4
T Bi-connected Graphs PRA



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.

Topological Sort- Shortest path
problems. Strings -
Representation Manipulations-

Pattern  Matching, Weighte PPT, 6
9 Graph  Algorithms  Floydi | L €Cct U 3 3

WarshallAlgorithm Dijkstra's PRA

Algorithm, ~ Prim's  Algorithm

Kruskal's Algorithnj.

Sorting Techniques Definition,

Selection, Bubble, Insertion PPT, 4
10 Merge, Heap, Quick, Radix anf b € ¢t U 1 3

Address Calculation. PRA

TOTA|12 30 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
https://en.wikipedia.org/wiki/Kruskal's_algorithm

PCEC3210 ARM PROCESSOR BASED SYSTEM DESIGN
Credits: 03 Hours: [43]
Course Obijectives:
The objectives of this subject are to:
1. Make the student understands the application area of
2. Understand the idea of wusing 32 bit microprocessor a
3. Write good embedbdietd Mircorgorparno cfeosrs 032

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

1. Explain about the application of 32 bit Microprocess

2. Can write its own program to interface different per

3. Do their own projects based on 32 bit microprocessor
SYLLABUS

MODULE -I: (8 Hours)

Introduction to 8085 Microprocessor: Architecture, Pin diagranminstruction 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 systemtaa@re , registers, current program status register, pipeline , exception, interrupt
and vector table ,core extension ,architecture revisions , arm processor families.

MODULE -1I: (12 Hours)

Introduction to ARM7TDMI:  About the ARM7TDMI core, Architecturepr ogr ammer ' s mo d e
formats, data types operating modes, registers, exceptions, interrupt latencies, memory interface.

Introduction toLPC214x: Block diagram, Pin configuration, Functional description, LPC214x memory mapping,
LPC214x Memory accelerat MODULE, LPC214x system control,PC214x VIC: features, Description,
Register Description, VIC registdrtPC214x GPIO: Features, Application, Pin Diagram, Register Description.
MODULE -1ll: (23 Hours)

LPC214x UARTO: Features, Pin diagram, Register DescriptibRC214x UARTL1: Features, Pin diagram,
Register Description . PC214x SPI: Features, Pin diagram, Register DescriptidC214x SSP:Features, Pin
diagram, Register DescriptiohPC214x 12C: Features, Pin diagraniRegister Description,.PC214x Timer:
Features, Application, Pin diagram, Register Descriptid?C214x PWM: Features, Pin diagram, Application,
Register Description,PC214x WDT: Features, Pin diagram, Application, Register Descripti®;214x RTC:
Featrres, Pin diagram, Application, Register DescriptibRC214x ADC: Features, Pin diagram, Application,
Register Descriptior,PC214x DAC: Features, Pin diagram, Application, Register Description.

Text book:

1. Fundamentals of MicroperosebyoBs Ramdg Bhanpad RaiolPubl i
2. ARM system developer 6s gui de designing and optimizi
3. ARM7TDMI technical reference manual and UM10139 LPC2



PEDAGOGY

Topic

Peda
gy

Det ai

I nstructi onal

Hour s

MODULIE (8 Hour s)

Theor
+Tut o

Practi

Vi

deo

Tot al

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,
Lect

2

2

0

4

Introduction to ARM: RISC Design
Philosophy, ARM design
Philosophy, embedded system
hardware, arm bugechnology,
embedded system software ,
registers, current program status
register, pipeline , exception,
interrupt and vector table ,core
extension ,architecture revisions ,
arm processor families

PPT,
Lect

MO D U L:IEI (12 Hour

s )

Introduction to ARM7TDMI:
About the ARM7TDMI core,
Architectur e,
memory formats, data types
operating modes, registers,
exceptions, interrupt latencies,
memory interface.

PPT,
Lecture

Introduction toLPC214x Block
diagram,Pin configuration,
Functional description, LPC214x
memory mapping, LPC214x
Memory accelerator MODULE,
LPC214x system control

PPT,
Lect

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

MODULIEI' I (23

Hour s)

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

PPT,
Lect

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

PPT,
Lect

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

Description,LPC214x PWM:

PPT,
Lect




9 LPC214xF&WdfTures,|PPT, 2 2 4
di agram, ApplicdgLect
DescriLrtCizdm x RT
Features, Pin di
Register Descriof
10 LPC214x ADC:Features, Pin PPT, 2 2 4
diagram, Application, Register Lect
Description,LPC214x DAC:
Features, Pin diagram, Application
Register Description.
TOTAL 25 18 43




PLEC3210 ARM PROCESSOR BASED SYSTEM DESIGNLABORATORY
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 i mprove the programming skills
3. To encourage thevattudent sdetac lbdv e hienm own

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

1. Use ARM processor for real time applications.
2. Il mprove 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.
Finding largest/smallest between two numbers and in a data array using 8085 Microprocessor kit.
Interfacing of LED WithARM7(LPC2148)
Interfacing of SEVEN SEGMENT WithARM7(LPC2148)
Interfacing of LCD WithARM7(LPC2148)
Interfacing of SWITCH WithARM7(LPC2148)
Interfacing of KEYPAD WithARM7(LPC2148)
Interfacing of MOTORS WittARM7(LPC2148)
Interfacing LCD with ARM7(LPC2148) in-bit mode
. Interfacingof Graphical LCD with ARM7(LPC2148)
. Custom character generation on LCD With ARM7(LPC2148)
. Dot Matrix LED Display Multiplexing Matrix with ARM7 (LPC2148)
. Scrolling text Message Display Led Matrix using ARM(LPC2148)
. Interfacing of Graphical LCD withPC2148
. SERIAL COMMUNICATION PROTOCOL ofARM7(LPC2148)
. TIMER And COUNTER OfARM7(LPC2148)

©oOoNOO O WDN

PR R R R R
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DMECO0411 EMBEDDED RTOS AND VXWORKS
Credits: 06 Hours: [84]
Course Obijectives:
The objectives of this subject are to:
1. Make thenstewudéands the application area of Embedded
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. Il mpl emealt tihme rlkased system.
SYLLABUS

MODULE -I (28Hours)

Operating SystOemr Cioawe p tosf operating System: k
operating system, task process, Ho u rSsyesa desm SMu lu
oper Stysnhgegm Architecture, system structures, pr
Management, storage management, Distributed Sy
|l ntroducti oi@vermnv WVMadS | sTianeResaylst em? Defliensi,t i D
Characteristi-CTsmaef S®RITtOBar eRelampl ement ati on, typ
Preemptive Scheduling-eambgovet smhagdIRE®mge plOper iat
Systems ArRhO$ eEttmceionattey|j sRITOS, Chayaring a
System services, |ibraries, facilities

MODULE -1l (28Hours)

Introducing to Tasks handling: Definition of Tasks Task Vs THourseadScheduling algorithm, Context
switching and latency, Creating, controlling, deleting tasks, Setting task prioritiestRRecy.Events and Inter

task Communication: shared memory, message passing, remote procedure call and,s®eketphore, Message
Queues, Mutex,Task synchronization: mutual exclusion,Priority inversion, Deadlocks, starvation, livelock,
priority inheritance, priority ceiling, Task synchronization technigliespducing ISR: ISR Overview RTOS
Interrupt architecture, ISR implementati ISR under RTOS, ISR to task communication, Resources and
restrictions, How to choose an RTOS.

Embedded system Design with MicroC/O8Il: Task creation and Managemerkernel 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 -1l (28Hours)

Embded system Design with TaxWordkrse atB aosni,claangdke aN
scheduling, ker nel services, i nter task commu
Il nterrupt handl i ng, wat chdog for traesrkc e e x e\exuW
devel opment. 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

Topic

Pedag

De
ai |l

I nstructional

Hour s

MODULE-I (28 Hours)

Theor
+Tut o

Practi

Vi

deo

Tot al

Operating Sy s@war
of operating Sy
operating system,
system, t ask pr
Mul t i pro\Vsssmulgt i
oper @&tyisngm Str uct
System Architectu
process managenm
Coordinati on, Me
storage managemeg
System, Speci al p

PPT,
Lectu
+Prac

16

Introduction to RTOS 1 Overview:
What is a Realime system?
Definitions and examples, TH
Characteristics of RTOS, Red@ime
Software Implementation, types
multitasking, task scheduling , Pr
emptive Scheduling algorithm and n
pre-emptivescheduling algorithm

PPT,
Lectu
+Prac

12

MODULE-II (28 Hours)

RealTime Operating System
Architecture: RTOS  Functionality
RTOS Characteristics, Layering ar
OS typical structure, System servic
libraries, facilities

PPT,
Lecture

Introducing to Tasks handling:
Definition of Tasks Task Vs
THoursead, Scheduling algorithn
Context  switching and latenc
Creating, controlling, deleting tasks

Setting task priorities, Rentrancy

PPT,
Lectu

Events and Inter task Communication
shared memory, message passi
remote procedure call and socke
Semaphore, Message Queues, Mute

, Task synchronization mutual
exclusion, Priority inversion,
Deadlocks, starvation, livelock, priorit
inheritance, priority ceiling, Task
synchronization technigues

Embedded system Design wi
MicroC/OSIl:  Task creation ang
Management kernel functions ang
initialization, Task scheduling, Inte
Task Communication, Tas
Synchronization and Mutual Exclusio
Interrupt handling, watchdog for tas
execution Monitoring, Timing an
Reference, Memory Manageme
MicroC/OSHI developmen
environment

14

MOD U L:IEI | Hour

(28




Embedded system Design with
Works: Basic Features;Task creation
and Management Task scheduling
kernel services, inter tas
communication, task synchronizati
and mutual exclusion, Interrug
handling, watchdog for task executig
Monitoring, Timing and Reference,V
Works development environment

PPT,
Lectu
+Prac

12

20

Introduction toWindowsCE: Features,
windows CE programming.

PPT,
Lectu
+Prac

TOTAL

41

43

8 4




DMECO0413 MODEL BASED DESIGN USING MATLAB

Credits: 05 Hours: [72]

Course Objectives

The objectives of this subjeate to:
1. Devel op Programming and Design Sill/l in MATLAB and Si
2. Provide a platform for the students to deal with ree
3. Provide an environment for the students for researc

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 softwar

3. Performtiime Designing and Modelling of Systems.

4. Perform the work as software devel oper engineer, Sof
SYLLABUS

MODULE -1 (20 Hours)

BASIC OF MATLAB

Introduction to MATLAB: Introduction, History and InstallatioMATLAB 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, loadiOperators and Standard Functions,
Character Strings;

Programming Techniques:Saving Loading data, Loop Branches & Control FI@enditional Statements, Loops,

The Switch Structure, Interactive Input;

Graphics: Basic 2D Plot, Subplots and Multiple Grapllotting Specifier, 3D Plots, Saving and Printing Graphs;
Errors& Help: Errors, Builtin Function & Online Help

MODULE -11 (24 Hours)

BASI C OF SI MULI NK

Fundament al lonft rSoi dmucltiinokn:, Commonly used bl ock

Datva sual iPopati &al uSc oDpiessp laanyds ,Ot her Di spl ay Bl ocks, [
Embedded GEoéemnte C and C++ code

Il ncorporatingl BEkegraak Cof€ede Using the MATLAB Func
St at eGdmew:al Application, Automoti ve eAp ml iS¢ attiedn ,0wZ
Targeting THargeewamegy: support Packages

MODULE -lIl (28 Hours)
REAL TI ME APPLI CATI ONS

Communi cSaitginoan: Generation, Analog Pass band Modul at
El ect rSdminad:s & Amplifier, Generic Circuits

Sigh Pr ocAdsaspitngr:e Processing, Audi o Processing, Co
Signal

Video and | malBreh &mroemersti ,ngDi spl ay and Graphics, Sec
and Recognition, LUdiuwse r\i deEexoa nprloecsessi ng, | n

Text :Books

1. Getting Started with MATLAB 7 by RudraPratap, Oxford U
2. MATLAB and Simulink for Engineers by Agam Kumar Tyagi,
3. Digital |l mage Processing using MAHAdABhdy REALRSGMN | Edl ez
Reference

1. Online Hel p: Hel p Browser MATLAB Software

2. Web Hoetltpp:: / / in. mathworks.com/ matl abcentral/fileexchang:
3. http://in. mathworks.com/ help/simulink/



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

PEDAGOGY

26 Topic Pedag(Detallnstructional H
MODUL-E (20 Hours) CRT EraCVideTOt
Introduction to MATLAB: Introduction, History

1 and Installation, MATLAB Interactive Sessions| pr e s e 2 0 0 2
Menus and the toolbar, Programming in MATLAB

5 Arrays: Matrix and Array Operation, Indexing § crT 1 3 0 4
Standard Matrix generation ; Prese
MATLAB Operator Relational Operators ang

3 | Logical Variables, Logical Operators and Standg CRT 1 3 0 4

. . ] Prese
Functions, Character Strings;
Programming Techniques: Saving Loading datal

4 Loop Branches & Control Flow, Conditional| crT 5 3 0 5
Statements, Loops, The Switiucture , Interactive Pr e s e
Input;

Graphics: Basic 2D Plot, Subplots and Multip

5 Graphs, Plotting Specifier, 3D Plots, Saving a SRT 1 3 0 4
Printing Graphs; rese
Errors& Help: Errors, Builtin Function & Online

6 P Prese 0 1 0 1
Help
Subtotal 8 12 0 20

S Topic PedagqDetalnstructional H

No .

MODUL-ElI (24 Hours) CRT zraCVide Tot
Fundament al loft rSidnuucltiino CRT +

8 . 2 3 0 3
used bl ock. Practi
DatVasual Popati &/al ue Di s|CRTH+ 2 3 0 5

° Ot her Display Bl ocks, IPracti

10 |EmbeddedGe&moareat:e C and CRT*.' 1 3 0 4

Practice
I ncorporating IBxtteegrrnaatlg CRT + 1 4 0 5

11 1Using thEuMATLARB Block|Practi
StatefGemwer al Appl i calcprrs+

12 |Application, Zero C I O| Practice 1 2 0 3
Statefl ow.

) . CRT+
: 2

13 TargetlngTHagdWang.suppPracti 1 1 0

Subtotal 8 16 0 24




; PedagdDetalnstructional H
No.TOp' c g
Labo
MODUL-EI'l (28 Hour s) CRT|PPT toryTOt
. — - . "
14 CommumcSutgmapl. Gen_er.at|CRT . 5 4 0 6
band Modul ati on, DigitagaPracti
El ect roingincasimp | & fier, Ge CR'7" 1 3 0 4
15 9 ¥ ' Practi
Signal Priddcaepstsiiveg : Pr oqcrT+
16 |Processing, Communi ¢ at| practice 2 4 0 6
Wor king with Signal
Video and Image ProcessingEnhancement, Displa) CR T +
17 and Graphics, Segmentation, Image Compress| Pr act i 3 9 0 12
Detection and Recognition, Live Video Processi
Industry Examples
Subtotal 8 20 0 28




DMECOSNYISTEM PROGRAMMI NG USI NG LI NUX

Cred08§ s: Hours]: [ 88
Course Objectives:

The objectives of this subject are:

1. To introduce standard Linux command | ine in user & s
2. To identify the basic components of laai ropleowttimgy sfyis
3. To write, compile, debug, and execute C programs tha

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

1. ldentify the basic components of an operating system
2. Describe the protocols (such as TCP and | P) and inte
computers.
3. Expl ain tahned npeuarnpionsge of process control blocks and ot
i mpl ement the process and tHoursead abstractions.
SYLLABUS

MODULE -1 (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;-ssulipts, operation, addresses, commands,
applications, awk- execution, fields ah 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 shelptscthe shell as a programming language, shell meta
characters, file name substitution, shell variables, command substitution, shell commands, the environmen
quoting, test command, control structures, arithmetic in shell, shell script examples, irgeyoggsing, functions,
debugging shell scrip{®ost of the topics will be through project mode)

MODULE -1l (32Hours):

LINUX SYSTEM PROGRAMMING

Files: File Concept, File System Structure, Inodes, File Attributes, File types, Library functiorssarniadard /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 lockivigst 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 pootess creation, waiting

for a process, process termination, zombie procegBanrprocess, 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 funftimss 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 Kerm@ebsupport for messages, UNIX system V
APIs for messages, cli#server example.

MODULE -1l (28Hours)

UNIX/LINUX CONCEPTS AND APPLICATIONS

SemaphoresKernel 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,
THourseadSynchronizatiovith semaphores and with Mutexes, Example progrévitsst of the topics will be

through project mode)

TEXT BOOKS:

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

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

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




REFERENCE BOOKS:

1. Linux System Programming, Robert Love, OO6Reilly,
2. Advanced Programming in the UNIX environment, 2nd Edition, W.R.SteversgriPEducation.
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 Topic PedagoDet I nstructional
0. S
Theor ) Pr g
+Tut or Pract Vldeec
Linux Utilities:
1 |File handling utili|Cl ass H 1 0 0 0
permi ssions, Process Teachin
2 |Net working commands, CRT & 0
utilitiewutdndtBaskup |present 1 0 1
3 se'l'dsc.ript.s, operation,CRT 5 0 0 0
applications
4 |lawkexecution, fields {CRT &
operation, patterns, present 3 0 2 0
system commands i n aw
Wor king with the Bour
I ntroduction, shell rfCRT & \
i nput Redlrectlgn, oupresent 3 0 5 0
document s, running a
programming | anguage
7 |Shell meta character s/ CRT
shell variables, comm 2 0 0 0
commands
g | The environment, quot|CRT &
structures, arithmeti|Project 1 2 2 2
exampl es
9 Int_errupt processing,|CRT &. 1 1 0 2
scripts. Practi g
Sub total 14 3 7 4
MODULE-II (32 Hours)
S i i I nstructi ons
No Topic Pedago Det ai | &
ThgPra Vid(Prc
ory ce ec
Fil es:
10|File Concept, Fil|Medi a
Il nodes, File Attr|Presentaé 1 0 1 0
Library functions
11|the standard I /O [CRT &Vig
stream error s, kelPresent ¢ 2 2 0 0
System calls, fil
12 |Lowl evel siFfiillee sacaaf CRT & P
related system ca 1 1 0 0
record |l ocking.
13 |File and direct|CRT 2 0 2 0




Directory files A
hard | inks.
14 |ProckRrsscess conce|CRT &Vig 0
support for proce|Present e
prgcgs&pconésslcr 3 5 1
waiting for a pro
termination, zomb
process, Process
Signal s:
15|l ntroduction to s|Project
generation anQ h a 3 0 0 3
support for signa
unreliable signal
16 | Ki L1, raise, al ar|CRT &Vi g 5 0 1 0
sleep functions Present ¢
I nterprocess Comm
17 |Introduction to ||CRT &Vidg
I ntroduction to-t|{Present ¢ 3 5 1 0
message qQqueues, S
shared memory.
Sub total 16 7 6 3
MODULE-III (28 Hours)
S. Peda ;
i D i I nstructi onal
N o Topic y et al
) Pr g
Theor| Pract Vld(ec
Semaphores:
18|Kernel support f qCRT § 4 5 0 2
system V APls for |Proje
Shared Memory
19/Kernel support fornCRT
system V APIs for |&Vi de€ 4 1 3 0
semaphore and sharPress
i on
Mul tit Hour seaded H
20|/Di fferences betwegCRT
processes, THoursegé&Vi de 4 1 3 0
THour s@addsi ght wei (Pr es¢€g
POSI X THour sead AHRi on
21|Creating THourseaqgqVi deg
Attributes, THour §Press 5 0 5 0
with semaphores anion
Example progr ams.
Sub total 14 4 8 2




Domain Il: VLSI Design And Verification

Cour se Course Title Course N/Cred
DME CO 4 FPGA Architecture and Design OR Theory + Pracj[ice/ 4
DMECO0521 Digital VLSI Testing Theory + Project
D ME CO 4| HDL Synthesis and System Architecture Theory + Practice 4
D ME C 0 4| Digital System Design using VERILOG Theory + Practice 4
D ME C 0 4| Verification using System VERILOG Theory + Practice 5
D ME C 0 4| VLSI Verification Methodologies Theory + Practice 5
D ME C 0 3| Project 6
D ME C 0 8| Internship 4
Tot al 32




DMEC0421 FPGA ARCHITECTURE AND DESIGN
Credits: 04 Hours: [72]
Course Objective:
The objectives of this subject are to:
1. To make the studantthincen sarands FPGA
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 wusing Verilog
2. Il mplement digital design in FPGA
3. Handl e tdiFfPfGAAr em chi t ectur e.

MODULE -1 (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 Inteonnects, Programmable 1/0 blocks in FPGAs, Dedicated Specialized Components of
FPGAs, Applications of FPGAs.
MODULE -1 (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 -1l (18 Hour)
ACTEL FPGA Architecture
ACTEL family, ACTEL features and logic MODULEs, C MODULEs and S MODULEs, /O MODULEs, I/O
Pad drivers, ClocKetworks
Text Books:
1. Field Programmabl e -&Sa¢phénr &y Tecimbetogy, Springer ||
2. FPGBased System Design Wayne Wol f, Prentice Hall
3. Modern VLS| Deshigpn:DeSsyisggnen( 3rd Edition) Wayne Wol f , Y
ReferenceBooks:
1. Field Progr ammalbolhen Gat €l Arfri ey Ri chard C. Dor f , Wi |
2. Digital Design Using Fi-®lak Kr odrhamméEmimé h@attoal r Aardr, a P a
3. Digital Systems DesidmnwiGrmwEPG6Ad dawde €EPLDs




PEDAGOGY

MODULE | (30 Hour)
Z' Topic PedagogdDetail glnstructional Hours
0. N
Theorylo actilvide Proje
+Tutor
PLD
Introduction to PLDS,
General structure ang Chal k
0
01| classification: spLp, cpip| CRF Lab ng ppi® 6 0
PAL, PLA
CPLD vs. FPGA
FPGA
Organization of FPGAs
FPGA . Programming Chal k
0 2 | Technologies CRT + 13 6 0 0
. and PP
Programmable Logic Bloc
Architectures
Programmable Interconnects
Programmable /0O blocks i
FPGAs Chal k
0
03 Dedicated Specialized CRT + | and PP] 4 6 0
Components of FPGAs
Applications of FPGAs.
Sub Total 12 18 0 0
MODULE 11 (24 Hour)
2' Topic PedagodDetail s|lnstructional Hour s
0.
Theor|Practividel/Proje
Features and archiectures Chalk &
4 . . ] PPT 0
0 Configurable Logic Blocks (CLBS] CRT& L CAD t oo 3 6 0
Input Output Blocks (1/OB)
Block RAM
Programming interconnects ChalTkalé&
0 5 | Digital Clock Manager (DCM) CRT& UPPT 3 12 0 0
Power Distribution and CAD too
configuration
Sub Total 06 18 0 0




MODU LIEI | (18 Hour)
|Topic Pedago|Detail glnstructional Hour s
N o
TheofPract|vidgdgProj ¢
ACTEL FPGA Architecture
ACTEL family
ACTEL features and logic
MODULEs Chal k 4
06 C MODULEs and S CRT , PPT 6 0 0 0
MODULEs CAD t odg
/O MODULEs
I/0O Pad drivers
Clock Networks
07 FPGA Design Pract.i 0 12 0 0
Sub Total 6 12 0 0
Total 24 48 0 0




DMECO0521 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 i
2 To understand different test pattern generation tech
3. To under s-f atneds tdaebsiilgint vy .

Course Outcomes:

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

1. Devel op test pattern generation algorithm

2. Devel op different DFT techniques.

3. Do memory testing.

4. Devel op 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 I1 (23 Hours)
Testability measure: controllability and observability measure for both combinational and sequential circuits.
Test generation for combinational circuits: Booledifetence, Dalgorithm, PODEM, etc. Exhaustive, random
and weighted test pattern generation, aliasing and its effect on fault coverage.
Test pattern generation for sequential circuits.

MODULE 11l (32 Hours)

Designfor-Testability: aghoc and structured methods scan path and LSSD, Full scan, partial scan, Random
Access scan.

Built-in-selftest (BIST): BIST Architecture, Mulpurpose registers in a BIST implementation, BIST cost and
benefits, BIST TechniqudROM, Counterexhaustive, pseudexhaustive, LFSR. BIST response compression:
ones counting, transition counting, syndrome checking, parity checking, signature analysis, MISR, BILBO.
Memory Testingpermanent, intermittent and pattesensitive faults andest generatiorBoundary 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 Syst&esting and Testable Design, WHEGEE Press.

Reference Books

1. N.K.Jhaand 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. SaBuilt-in Test for VLSI: Pseudorandom Techniques, Wiley Interscience.
4. P. K. Lala, Fault Tolerant and Fault Testable Hardware Design, Pretttiak.

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

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



PEDAGOGY

MODUL E | (17 Hour)
ﬁl;) Topic Pedagog|Detail glnstructional Hour s
Theory g Proi e
+TutorPraCt|V|de J
Introduction to  VLSI
testing, test process and
automatic test equipment, Chal k ¢ 0
01 test economics and CRT and PP 5 0
product quality, test
economics
Physical faults and thei
modeling, Fault equivalenc Chal k
’ 0
02 and dominance and fau CRT and PP] 4 0 0
collapsing.
Fault simulation: parallel,
deductive and concurrer Chal k {
4
03 techniques; critical path CRT and PP 4 0 0
tracing.
Sub Total 13 0 0 4
MODULE 11 (23 Hour)
S.|/Topic Pedago|Detail glnstructional Hour s
N o
TheonPract|videgProj e
Testability measure: Chal k 4
controllability and observability,
4
04 measure for both combinationa CRT ’ PPT 6 0 0
and sequential circuits.
Test generation for
combinational circuits: Boolear,
difference, Balgorithm, Chal k &
05 PODEM, etc. Exhaustive, CRT a 6 0 0 4
: , PPT
random and weighted test
pattern generation, aliasing an
its effect on fault coverage.
Test pattern generation for Chal k & 0
06 sequential circuits. CRT , PPT 3 0 0
Sub Total 15 0 0 038




MODULE | 11

(32

Hour)

JTopic

Pedago

Det ai

9

I nstructional

Hour s

Theort

Pract

vi de

Proj €

07

Designfor-Testability: ad
hoc and structured methods
scan path and LSSD, Full
scan, partial scan, Randem
Access scan.

CRT

08

Built-in-selftest (BIST): BIST
Architecture, Multipurpose
registers in a BIST
implementation, BIST cost and
benefits, BIST Techniques
ROM, Countefexhaustive,
pseudeexhaustive, LFSR.

CRT

Chal k

09

BIST response compression:
ones counting, transition
counting, syndrome checking,
parity checking, signature
analysis, MISR, BILBO.

CRT

Chal k

10

Memory Testingpermanent,
intermittent and pattemn
sensitive faults and test
generationBoundary scan.

CRT

Chal k

11

Other advanced topics in
testing: Delay test, IDDQ

CRT

Chal k
Tal k

Q)

Sub Total

20

12

Total

48

24




DMECO0422 HDL SYNTHESIS AND SYSTEM ARCHITECTURE
Credits: 04 Hours: [72]
Course Objective:
The objectives of this subject are:

1. To make the student understands RTL [ evel synthesi s
2 To understand system architectures.
3. To understand timing issues.

Course Outcomes:
Upon successfudompletion of this subject, students should be able to:

1. Do RTL Il evel synthesis of digital <circuits.
2. Optimization of architecturebod.
3. Solve timing issues.

SYLLABUS

MODULE -1 (24 Hours)

Architecting speed

Architecting area

Architecting power

MODULE -11 (24 Hours)

Static timing analysis

Clock domains

Reset circuits

MODULE -1l (24 Hours)

Advanced simulations

Coding for synthesis

Synthesis optimization

Floor planning & place and route optimization

Text Books:
1. Veril og HDL Synthesis: A Practical Primer, J Bhaskar
2. High Level VLSI Synthesis, Raul Camposano, and Wayn
3. Higrevel Synthesis: Introduction to Chip andiHSy ™M em L

and SilevelLiVYn

4. VLSl and Computer Architecture by Ravi Sankar and Ed



MODULE | (24 Hour)

PEDAGOGY

26 Topic Pedago|lDetail s I nstructional Hour s
TheoryPractivide Proje
+Tut or

0 1 | Architectingspeed | cRT + |Chal k a8ndrak|3 6 0 0

0 2 | Architectingarea | cRT + |Chal k & Tal|2 4 0 0

0 3 | Architectingpower | crRT + |Chal k & Tal|3 6 0 0

Sub Total 8 16 0 0
MODULE 11 (24 Hours)

S. . . .

No Topic PedagogDetail s I nstructional Hours
Theor|Practivide Proje

Static Timing

04 CRT& LCCAD t 0ol 3 6 0 0
Clock domains JChal k & Tal

05 CRT& LCCAD t 00| 3 6 0 0
Reset circuits JChal k & Tal

06 CRT& LCCAD t 00l 2 4 0 0
Sub Total 8 16 0 0

MODULIEI | (24 Hour s)

S. . . . |

No Topic PedagogDeta||s|I’]StrUCtI0na Hour s
Theor|PractividelProje

Chal k &
0 7 | Advanced simulations CRT& LaPPT 2 4 0 0
CAD too
Chal k &
0 8 | Coding for synthesis CRT& LdgPPT 2 4 0 0
CAD too
Svnthesiptimizati Chal k &
09 ynthesi®ptimization CRT& L4PPT 5 4 0 0
CAD too
Floor planning & P! d Chalk &
L0 | Route optimization | CRT& LgPPT 2 4 o |0
P CAD too
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 sys
2. To understand HDL based |1 C desighn.

3. To understand Verilog programming.

4. Focubigh |l evel 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 di gibDtLal system using Verilog H

3. Design FSM based system.

4. Under st and -ISeTVAe langy mti lgdsi s .

5. Do VLSI project using Verilog.

6. Pursue a bright career as a RTL design and Verificat

SYLLABUS
MODULE -1 (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 L)
Verilog HDL: Introduction to Verilog HDL, Abstraction levels, basic concepts, Verilog primitives, keywords, data
types, nets and registers, Verilog MODULESs and ports; Lab Practice: Xilinx tool flow: simulation and synthesis
Verilog Operators :Logical gerators, 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,Proceaisigihments, Blocking and nbiocking
assignments, Tasks and functions, Lab Practice
Verilog modeling: gate type, design hierarchy, gate delay, propagation delay, logic simulation Daéaibw
modeling: assignments, Behavioral modeling: Always bléttwControl, Itelse, 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, $savadidemh/Swritememh, $fopen, $fclose,
Compiler directives, ifdef, Array, muttimensional array. Memory modelling
Lab practice
MODULE -1l (24 Hours)
Combinational Logic Circuit Design: Logic synthesis, RTL synthesis, hitgvel synthesis, synthesis dgsi
flow, Design and analysis of combinational circuits, Synthesis of combinational circuits,Arithmetic circuits, Initial
design and optimization, Encoder, decoderdgtiplexer circuits, multiplexer circuits and their implementation
using Verilog, Desigrof a 4bit comparator, Design of a 3t 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,Ciaua and their design using Verilog.Finite States Machine,
Lab practice
MODULE -1l ( 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 F&W, & an Arbiter circuit, FIFO, bus
interfaces, Lab practice
High-level synthesis:Basic concepts of higlkevel synthesis,Partitioning, scheduling,Allocation and binding,
Technology mapping, Lab practice
Static Timing Analysis: Introduction to Static Tinrmg Analysis, Timing path and constraints, Types of clock,
Clock domain and variation, Clock distribution networks, How to fix timing failure
Synthesis Coding StylesRegisters 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 Guidetho®siDsgi $ami DeBalgmi akar Syand edi
2. Verilog Digital System Design; ZainalabedinNavabi; 2
3. Advanced Chip Design: Practical Ex a mpr eeast eiSppaver illnod
Publishrmg Pl atfo

Reference Books:

1. Verilog HDL Synthesis: A Practical Primer; J. Bhaske
2. FPGBased System Design, Wayne Wol f, l1st edition, Pea:!
PEDAGOGY

MODULE | (24 Hour)

26 Topic Pedago|Detail|lnstructional Hour s
Theor‘Pr act|{videgTot al
+Tut of

Introduction to VLSI Design VLSI
Design flow: Full Custom, ASIC an
FPGA, Design Tools: CAD Toq
Taxonomy, Editors, Simulator
0 1 | Simulation System, Simulation Aiq ¢ g T Chalk |, 0 0 5
Applications of Simulation and PP
SynthesisTools, Introduction to
Hardware description language
(HDL)
Verilog HDL: Introduction to Verilog
HDL, Abstraction levels, basi
concepts, Verilog primitives Chal k
keywords, data types, nets a . PPT,

0 2 | registers, Verlog MODULEs anf CRT ~anio.. 1, 3 0 5

ports; Lab throug
Lab Practice: Xilinx tool flow: t 00l
simulation and synthesis

Verilog Operators Logical operators,

Bitwise and reduction operators,

Concatenation and conditional CRT an Chal k

0 3 | operators, Relational anarithmetic, | | 5 p , PPT 12 3 0 5

Shift and equality operators, Operatq CAD to
execution order, Lab practice
AssignmentsTypes of assignments
,Continuous assignment, Chal k
0 4 | Proceduralassignment8lockingand | CRT an PPT |1 3 0 4
nonblocking assignments, Tasks an{ L @ b ,CA D to
functions, Lab Practice
Verilog modeling gate type, design
hierarchy, gate delay, propagation
delay, logic simulation Dataflovevel Chal k
0 5 | modeling assignments, Behavioral CRT an PPT |2 6 0 8
modeling: Always block ,Flow Contrd L @ b CAD t o
If-else, case, case, while loop, for
loop, repeat,
Sub Total 9 15 0 24




MODULE 11 (24 Hour)
S. . : .
No Topic Pedago|Detail s Il nstr ukddrosmal
TheotPract|videgTot al
Combinational Logic Circuit
Design: Logic synthesis, RTL
synthesis, higtevel synthesis,
synthesis design flow, Design and
analysis of combinational circuits,
Synthesis of combinational circuitg
Arithmetic circuits, Initial design Chal k &
0 6 | and optimization, Encoder, CRT& LIPPT 4 10 0 14
decher, dem_ultlplexer cwcqts, CAD tool
multiplexer circuits and their
implementation using Verilog,
Design of a it comparator,
Design of a 3zhit ALU and a
simple processor using Verilog. Lg
Practice
Sequential Logic Circuit Design:
Synthesis of sequential circuits,
Study of synchronous and
asynchronous sequential circuits, Chal k &
0 7 | Flip flops,ShiftRegisters,Counters| CRT & L/ PP T 3 7 0 10
and their design using CAD tool
Verilog.Finite States Machine,Lab
practice
Sub Total 7 17 0 24
MODULE I 11 (24 Hour)
S|Topic PedagqDetails |l nstructional Hou
N o
Theo|Practvid|Tot a
State Machine: Basic Finite state
machines (FSM) structures, Meal
and Moore type FSM, Mealy Chal k &
08 vs.Moore,Common FSM coding | CRT & LPPT 2 6 0 8
style,Seriakdder design using CAD tool
FSM, FSM as an Arbiter circuit,
FIFO, bus interfaces, Lab practicg
High-level synthesisBasic
concepts of highevel synthesis, Chal k &
09 Partitioning, scheduling, CRT PPT 1 6 0 7
Allocation and binding, CAD tool
Technology mapping, Lab practic
Static Timing Analysis:
Introduction to Static Timing
Analysis, Timing path and Chal k &
10 constraints, Types of clock, ClocKk CRT & L PPT 2 3 0 5
domain and variation, Clock CAD tool
distribution networks, How to fix
timing failure




Synthesis Coding StyleRegisters Chal k &
11 in Verilog, Unwanted latches,RT CRT & UPPT 3 4
codingstyles,Lab practice CAD tool
18 24




DMECO0424 VERIFICATION USING SYSTEM VERILOG
Credits: 05 Hours: [72]
Course Objective:
The objectives of this subject are to:

1. To maké udleet wunderstands how to verify digital desig

2. To understand SystemVerilog based digital design.
3. To understand SystemVerilog programming.
4. To understand verification using SystemVeril og.

Course Outcomes:
Upon successful completion of this subject, sttalshould be able to:

1. Write efficient programme using System Verilog.

2. Verification of RTL design.

3. Do VLSI wverification project wusing Verilog.

4. Pursue a bright career as a RTL Verification Enginee
SYLLABUS

MODULE -1(30 Hours)

Introduction to System Verilog

New Data types, Tasks and Functions, Interfaces, Clocking blocks: Different data Wgeefefined and
Enumerated Types: string data types, event data tymxdefined types, Enumeaed 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 exp
functions,System Tasks and System Functions, VCD data

Interface concepts, Interface declarations, Using interfaces as MODULE ports, Instantiating and connectin
interfaces, Referencing signals within an interface, Interface modports, Using tasks and functions in interface:
parameterized interfaces, virtuadterfaces, Using procedural blocks in interfaces, Reconfigurable interfaces,
Verification with interfaces

LAB Practice

MODULE -11 (19 Hours)

Object Oriented Programming: OOP basics, Clagabject and handles, Polymorphism, Inheritance, composition,
creating new object, object deallocation, static variables vs. Global variables, class routines, defining routine:
outside of the class, using one class inside another, dynamic objects, public vs. Private.

Randomization, Constraints: randomization in Systeni¥g, constraint details, controlling multiple constraints,
common randomization problems, iterative and array constraints, random controls, random generators, rando
device configuration

LAB Practice

MODULE -1l (23 Hours)

Fork Join (Join, Join_any, ilo 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. Sutherl and, S. Davi dman
2. SystemVerilog for Verification, CHoursis Spear s, Syn
3. SystemVerilog for Verification: A Guibdye QHESpresairsn&nGr
Tumbush (3rd Edition)
3

4. System Verilog, .1a, Language reference manual



PEDAGOGY

MODULE | (30 Hours)

Topic

Pedagog

Det ai | §

Il nstruct.i

onal

Hour s

Theory
+Tutor

Pract.i

\

de|Proj e

01

New Data types, Tasks ar
Functions, Interfaces, Clockin
blocks:

Different data types, User
Defined and Enumerate
Types: string data types, eve
data typesUserdefined types
Enumerated types, Nets, re
logic, Type casting, Constant
attributes, oprators and
expressions.

CRT

Chal k
and PP
Si mul af
tool

02

Tasks, functions, Enhancemel
to tasks and functions, Taj
and function argument passini
Import and export functions
System Tasks and Syst
Functions, VCD data

CRT ang

Chal k

, PPT,
Si mul at
througt
tool

03

Interface concepts, Interfac
declarations, Using interface
as MODULE ports,
Instantiating and connectini
interfaces, Referencing signa
within an interface, Interface
modports, Using tasksand
functions in interfaces
parameterized interfaces
virtual interfaces, Using
procedural blocks in interfaces
Reconfigurable interfaceg
Verification with interfaces

CRT ang

Chal k
., PPT
CAD to

Sub Total

12

18




MODULE |1 (19 Hours)

Topic Pedago|Detail s I nstructional Hour s

TheotPract|vidgProj ¢

Object Oriented Programming
OOP basics, Classe®bject and
handles, Polymorphism
Inheritance, composition, creatin
new object, object deallocatiof Chal k &
static  variables vs. Globd crRT& LIPPT 4 6 0 0
variables, class routines, definin CAD
routines outside of the class, usi
one class inside another, dynam
objects, public vs. Private.

t ool

Randomization, Constraints
randomization in SystemVerilp
constraint  details,  controlling
multiple  constraints, commo| Chal k &
randomization problems, iteratv cRT& LIPPT 3 6 0 0
and array constraints, randor CAD
controls, random  generators
random device configuration

t ool

Sub Total 7 12 0 0

MODULE 111 (23 Hours)

Topic Pedagog¢gDetail sflnstructional Hour s

Theor|Practivide Proje

Fork Join (Join, Join_any,

Join_none), Event controls, Chal k &

semaphores, Mailboxes, virtuall CRT & L& PPT 2 6 0 0
interfaces, transactors, CAD too

System Verilog for verification: Chal k &

Building verification CRT PPT 2 6 0 0
environment, Testcases CAD t oo

Functional Coverage: Coverag

models, cover points and bin Chal kalé&l

cross coverage, fregressii crRT& LaPPT 1 6 0 0
testing CAD too

Sub Total 5 18 0 0




DMECO0425VLSI VERIFICATION METHODOLOGIES

Credits: 05 Hours: [72]
Course Objective:
The objectives of this subject are to:

1. To make t he stdudefnetr eunnnd evresrtiafndcsati on met hodol ogi es.
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. DovLSI wverification project using Verilog.

4. Pursue a bright career as a RTL Verification Enginee
SYLLABUS

MODULE -1(20 Hours)

Introduction to UVM

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

MODULE -11(26 Hours)

Creating and Using UVM Testbench

Configuring UVM environment: UVM Sequences, UVM sequencers, Connecting-BDldtial Interfaces, Virtual
sequences and sequencers, Creating UVM environrBeiitling a Scoreboard, Building reusable environments,
connecting multiple UVCs.

MODULE -111(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 Prpgbm@trep Al st roducti on to the Universal Veri fica
2Getting Started withbWyVWaneasB8agRnneommpeIGui de

3A Practical Guide to Adopting UbhyvE&8haanbnV&oeseEenbat(pdbmid Na
Edition)

4SystemVerilog for Verification: A Gui dey t ©HolLuerasrinsi ngp etal
Tumbush (3rd Edition)



PEDAGOGY

MODULE I (20 Hours)
S. ) . . |
N o Topic PedagogdDetail gl nstructiona Hour s
Th - .
€O Y practividel/Proje
+Tutor
Introduction to UVM
UVM Basics: UVM TB Chal k
01 Archltect.ure, CreatingUVCs |CRT + land PPis 12 0 0
and Environment, UVM Practi d
. . CAD t o¢
simulation phases
Test Flow
SubTotal 8 12 0 0
MODULE |1 (26 Hour)
S. ) , .
N Topic Pedago|Det ail s I nstructional Hour g
0
TheolPract|vidgProj g
Creating and Using UVM
Testbench
Configuring UVM environment: CRT Chal k &
0 2 | UVM Sequences, UVM sequencel PPT 4 9 0 0
Connecting DUTVirtual tPract CAD tool
Interfaces, Virtual sequences and
sequencers
Crgat.mg UvM enwronmen.t: . Chal kK &
Building a Scoreboard, Building | CRT +
03 i . | PPT 4 9 0 0
reusable environments, Connectin pr ac t i
. CAD tool
multiple UVCs.
Sub Total 08 18 0 0




MODULE I |

26 Hour s)

Z' Topic Pedago/Detail s Il nstructional Hour g
o}
TheolPract|vidgProj g
Test Plan and Coverage
Creating test plan from Chal k &
0 4 | specification CRT& L|PPT 4 6 0 0
Coverage: Code coverage and CAD tool
Functional Coverage
Introduction to O Verificati Chalk &
ntroduction to Open Verification
05 CRT PPT 2 6 0 0
Methodology (OVM) CAD t ool
Assertion Based Methodology
Immediate assertion, simple Chal k &
0 6 | assertions, sequences, sequence| CRT & L|PPT 2 6 0 0
composition, assertion coverage CAD tool
Sub Total 08 18 0 0
Total 24 48 0 0




Domain - Il Industrial Automation

Cour se Course Title Course NCredg
DMEEOL1Al Il en Bradley 8300 500, Si Theory 4
DMEEO1Schneider MOIDIcCON TGEXKNVer s Theory 4
DMEEO 1l SCAEBSA hneéNoashaelrer ware I n Tolu Theory 4
DMEEOLSCABPM | enBRSMVieeyw3 2 Theory 4
DMEEO2Basic Electrical (Aut omat Practi ¢ 2
DMEEO2Basic I ndustrial Automat. Practig¢ 2
DMEEO2 Gener al PLC Practi¢ 2
DMEEO2HMIAl | en -Bamel eVi ew C600 Practi ¢ 2
DMEEO3 Semi nar on Domacn Specif 2
DMEEO3 Project Projec 6
DMEEOS8 I nternshinp Il nterns 4
Tot al 36




Domain: Il Industrial Automation (Common with EE)

Course Objective:

Recognizing the need to cultivate an industry and institution interaction, &dtlitton and perpetual need to keep
abreast with latest development in the field of Automation Technology.

Course Qutcomes:

Students will be updated on the latest happenings on the industrial automation sector which include
-Popular hardware and softwareondwide
- The technical advancement
- Automation solution providers in India
-Job prospects for the students
Students will be able to identiéyd implement industry level projects.

DMEE 0111 Allen Bradley SLC 500, Siemens S300

Credits: 04 Total Hours: [50]
Allen Bradley SLC 500

1 Introduction Controller Family
2 Architecture Rack, slot, channel, etc. full structutescription and max expansion
3 SLC 500 features Details about CPUs, Memory Organisation, Program files and Data file

Physical /0 addressing (both Digital & Analog), Memory Instructions
4  Addressing Addressing like Timer, Counters, Binary, Integers etc

5 Hardware linking Using RSLinx, details about protocols AB_ DELITCR1, EMU-500

6 Programming Using RSLogix 500, Basics of Ladder Programming(rung, rail, rules et
Basics NO-NC concept, Logic Gates Implementation using Ladder diag.

7 usersection New rung, Rung branch, IC, XIO, OTE, OTL, OUT

8 Bit Logic OSR

Timer basics, Detail programming of TON, TOF, RTO, RES with
9 Timers applications

Basics of Counter, Detail Programming of CTU, CTD, RES with
10 Counters applications

Implementation of LIM, MEQ, EQU, NEQ, LES, GRT, LEQ, GEQ in
11 Comparators ladder diag.

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



13
14
15
16
17
18

19
20
21

22

23

Math
Move
Logical
File/Misc.
File Shift

Sequencer

Program Control
Trig Functions

Advance Math

Analog Operation

ADDITIONAL
STUDIES

Siemens S7300

A W N P

10

11
12

Introduction
PLC Components
Architecture

Addressing

Communication &
Config

Programming
Bitlogic

Timers

Counters
Comparators( _|I,

_DI& R) types

Integer Functions

Floatingpoint

Implementation of ADD, SUB, MUL, DIV, SQR, NEG, TOD, FRD
instructions in ladder diag.

MOV, MVM operations

AND, OR, XOR, NOT, CLR

COP, FLL, DDV

BSL, BSR

SQL & SQO, FFL & FFU, LFL & LFU

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

SIN, COS, TAN, ASN, ACS, ATN
LN, LOG, DEG, RAD, XPY, ABS

Description of analog standards for field signals and SCP instruction
implementation in ladder

Forcing of 1/0s, Uploadingsimulation

Device Connectivity with SCADA

Simens Family controllers, S200, s7300, S7400 etc.

PLC components like Power Supply, CPU, rail, IM, SM, CP etc.
S7-300 architecture, multi rail config.

Physical /0 addressing, byte assignment for digital & analog SMs
Memory Mapping

Hardware configuration, Linking with PG using MPI and simulation
with SIMATIC MANAGER, basics about the editor, networks, etc.

NO, NC, NOT, MIDLINE OP, SET & RESET COIL, POSITIVE &
NEGATIVE COIL, RS & SR FLIPFLOPS, POS & NEG BLOCKS

Implementation of Block type ( S_PULSE, S _PEXT, S_ODT, S_ODT¢
S OFFDT) & Coiltype TIMERS, application

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

EQ, NE, GT, LT, GE, LE for all types of data(Integer, Double Integer,
Real), Use of Variabl&ables for Value modification

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

ADD, SUB, MUL, DIV, ABS, LOG, LN, SIN, COS, TAN, ASIN, ACOS,



13
14
15

16
17
18

20
21

22
23
24

functions
Move
Jumps

Program control

Converters
Word Logic
Shift/Rotate

Function block &
Data block

DB call

LIFO & FIFO
operations

Scale & Unscale

Device connectivity

ATAN, EXP for real types of data
Implementation of MOVE instruction in ladder
JMP, JMPN, LBL

MCR, CALL, RET

BCD_I, |_BCD, BCD_DI, DI_BCD, INV_I, INV_DI, NEG_I, NEG_DI,
NEG_R, ROUND, TRUNC, CEIL, FLOOR

AND, OR, XOR ( for bothword and double word data types)
SHR, SHL, ROL, ROR ( for integer, double integer and real data type:

develop an application using these two blocks

Open

TI1-S7converting blocksFC84, FC85, FC87
use of FC105 & FC106
Linking with InTouch SCADA



DMEEO0112 Schneider MODICON TSX-Micro, GE Versamaxi 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

Hardware linking with Xway driver Manager, Programming with PL7 Pro
5 Programming v3.4 and gets familiar with the editor

Bit Logic Mouse selection mode, Normally Open Contact, Normally Closed contact
6 instructions Rising Edge, Falling Edge, Horizontal Connection, Vertical connection,

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

Introduction, Software configuration for total no of timers & assigning time
7 Timers Use of application browser & predefined function block,

Details on Timer (TM), Monaostable (MN), Series7 (T) and their usage.
8 Counters Basics of counter, Operation 0PDOWN counter

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

Use of Operate block with its syntax,-+¥, /, :=, SQRT & trigonometry
10 Math operations functions, move

11 Converters BCD_TO_INT, NT_TO_BCD

Bit movement
12 operation SHL, SHR, ROL, ROR,

13 Program control Jump & Label, creation & Call of subroutine
14 Registers Basics and Use for LIFO & FIFO operation

Use of DRUM controller and Runtime Scre@i(7 Visualisation ) for
15 Sequencer sequencer out and Implementation of seven segment display with it.



GE Versamax- MicroPlus

1

10
11

12
13
14

Introduction
Family
Architecture
Addressing
Programming

Bit Logic
instructions

Timers

Counters

Comparator

Math operations
Converters

Bit movement
operation

Program control

Registers

History and basics

Details about all the controllers from GE family
Details about controller GE VersamaklicroPlus, wiring
Both Physical and Memory I/O addressing

Hardware linking with driver, Programming

Selection mode, Normally Open Contact, Normally Clasmatact, Rising
Edge, Falling Edge, Horizontal Connection, Vertical connection,

Horizontal connections, Direct/Transition condition coil, Negated coil, Se
coil, Reset coil

Introduction, Software configuration for total no of timers & assigrtimers,
Use of application browser & predefined function block,

Details on Timer, Programming with timers.
Basics of counter, Operation of UPDOWN counter
Horizontal & Vertical comparators with syntaxes, use of <, >=>=, <=

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

BCD_TO_INT, INT_TO_BCD

SHL, SHR, ROL, ROR,
Jump & Label, creation &all of subroutine

Basics and Use for LIFO & FIFO operation



DMEE 0113 SCADA- SchneiderWonder ware In Touch

Credits: 04 Total Hours: [50]

General SCADA theory, Importance of SCADA in Industrial Automation,
Introduction &  Benefit of SCADA, DATA ACQUISTION, Features of SCADA, SCADA Co:
1 SCADA Basics Analysis- Tag &

Tag types & ackages of SCADA, Leading SCADA Vendors, Architecture ¢
SCADA( Open & Proprietary)

Introduction to  Basic operations related to InTouch Editor, types of windows, How to Ope
2 InTouch window, windows property,

New window, Open windowclose window, save window, save all, duplicate
3 General toolbar selection, cut to clipboard, copy, paste, undo and redo,

Wizard/ Alarm display, Buttons, clock, lights, meter, runtime tools( for alarm monitc
4 ActiveX toolbar slider, switches, SYMBOL FACTORY, TexRisplay, Trend, Value Display

Fonts, Bold/Italic/Underline, Enlarge/ reduce font, Left/Centre/Right
5 Format toolbar Justification, Linecolor/fillcolor/ textcolor/ window color

Draw object Select mode, rectangle, rounded rectangle, ellipss, HfV line, poly line,
6 toolbar polygon, text, bitmap, redgime trend/ hist trend, button
7 View toolbar classic view, project view, hide/restore all, full screen, snap to grid, ruler

Align left/centre/right/top/middle/button, align CenterRosend to back, bring
8 Arrange toolbar 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

Discrete properties UserInputs, Line Colour, fill Colour, touch push button
Dynamic user defined object, system defined objects, blink property with different ty
11 representation  of

conditions, Key equivalent, value display, t€dlour, discrete alarm( for
alarm), examples

Analog properties- Userlnputs, Line Colour, fill Colour, text Colour,
Percentage fill ( vertical/ horizontal), Location (vertical/ horizontal),

Object size(height/ width), Slider(vertical/horizontal),adli ( 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 applictions

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



13

14

15

16

17
18

19

20

Trends

Scripts

Recipe

Data
connectivity

Device
Connectivity

Networking

Security

Report
Generation

Trend Basics, types, formula for time setting, Real time & Historical trend
historical scooter, trend zoom/control panel ; pén trend

Basics types, conditions, Details about Window, Application, Key, Conditic
Data change & Quick Function scripts with examples

Basics, Template definition, recipe definition, unit definition and some
application with procedures

with MS excel by using Memory & 10 tag

SCADA to PLC Communication with applications
SCADA to SCADA 2 pc application

Basics of security, access level, application development using InTouch
security

in Excel



DM0114 SCADA| Allen Bradley- RSView32

Credits: 04 Total Hours: [50]

General SCADA theory, Importance of SCADA in Industrial Automation,
Introduction &  Benefit of SCADA, DATA ACQUISTION, Features of SCADA, SCADA Cos
1 SCADA Basics Analysis- Tag &

Tag types & Packages of SCADA, Leading SCADA Vendors, Architecture
SCADA( Open &Proprietary)

Introduction to  Basic operations related to InTouch Editor, types of windows, How to Opel
2 RS View32 window, windows property,

Porject manager, New window, Open window, Save window, Test run, Nol
Cut, Copy, Paste, Diipate, Space Vertical/Horizontal, Flip
3 Normal toolbar Vertical/Horizontal,

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

Select mode, rotate, rectangle, rounded rectangle, line, poly line, polygone
4  Toolbar hand, ellipse, arayedge, 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, stanp, user accounts, Library, arrangérilatite

SCADA Features

Dynamic Discrete properties Predefined object, user defined object, blinking propert
7  representation  with different types of condition, value display, line Colour, fill Colour, butto

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, Odeéning
9 Trends Trend Basics, types, formula for time setting, Real time & Historical trend,
Basics of security, User Accounts, security code, Login and Logout proper
10 Security application development using InTouch security
11 Recipe Basics angome application with procedures
12 Scripts Basic Scripting
Data

13 connectivity Using 10 Tag with MS excel

Device
14  Connectivity With PLC



DMEEQ211 Basic Electrical (Automation Based)

Credits: 02 Total Hours: [39]

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

Basic Electronic Active Components(Diode,Transistor, MOSFETS, TRIAC, IGBT,
2 Components Passive Components(Resistor, Capacitor, Inductor)

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

3 Power Supply circuit description.

Basic Industrial
4  Switches Pushbuttons, toggle switches, Lirawitch etc.

Types of Relay, Practical description of relay, Latching using relay,
5 Relay to switch a 230Vac load using 24Vdc

Basic description of contactors and auxiliary contacts, Holding(latct
6 Contactor circuit & interlocking with Auxcontacts practical

DMEEO0212 Basic Industrial Automation (Power Electronics Based)

Credits: 02 Total Hours: [39]
Topic Detall
General Need of automation, Advantages of automation, History, Role of PLC, SCAD

1 Automation Field Instruments in Automation, Video presentation



DMEE 0213 General PLC

Credits: 02 Total Hours: [39]
Topic Detall
1 Whatis PLC History, Definition of PLC

Brief description about Compact and modular, chassis etc. , how to chc
2 PLCtypes plc,

PLC Block Diagram, Brief description of each components; Power Supply, Ing
3 components 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

Programming
6 Device Importance of programming device

brief discussion on serial & parallel, description about protocol, standard,
7 communication rate with example.

Programming
8 language programming standards by IEC , programming software example

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

DMEEO0214 HMI i Allen Bradley- Panel View C600
Credits: 02 Total Hours: [39]

HMI Basics, Difference between SCADA & HMI, Requirements,
1 Introduction Leading Vendors

Details of PanelView  Specification of Panel view family, Features, Communication settir
2 2711C in HMI & PC

Application New application development, HMI Screen development, Dashbos
3 Development 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,
Application

7 Development Discrete type, Analog type

8 Alarm example with application

9 Trend example with application

10 Security example withapplication

11 Recipe example with application

12 Device Connectivity example with application



DOMAI-NV WEB TECHNOLOGY

Cour se Course Title Course NCreog
DMCS o 4 Web Programming Theory + Practice 4
DMC S 0 4 Advanced WeBrogramming Theory + Practice 4

Tot al 8 *




DMCS0411 WEB PROGRAMMI NG

Course Nature: Theory +Practice Credit: 4

CoulObg¢gectives:
1. To make the students understand how to create a re:

2. To give some idea about responsive and optimised wi
Course Outcomes:
On successful completion of this course, students wil!/ b
1. Devel op a Responsive and Optimised Website.
2. Calculate the rank of a site in search engine.

Modull e(15 Hrs.)
HTML5( 5Gvernvi ew, Synt ax, Attributes, Event s, We |

SQL, SemvierEvent s, Web Socket, Canvas, Audi o &
Web Wor ker s, I ndexedDB, We b MESsSs3a(g3i hntgs, £ t Wedbn , C CBRYS
Sel ector s, Backgrounds, Text, Font s, Links, Li
Transitions, Ani mati ons, Mul tiple Col umns, Us e
Queri es, |l mages,JQudypy Oy e FrvamaewoBRsi cs, Sel ecto
CSS, DOM, Event s, AJAX, Effects, InteXdMe{Rbns)
Overvi ew, Synt ax, Document s, Decl aration, slags,

CDATA Sections, White Spaces, Processing, Encod
Structur e, DOM, Namespaces, Dat abases ,AJXAMKY 2Thorosl)

Ho me , Wh at i s AJAX?, Tec hnpoolrotg,i eAsc,t i Ebxna mpX MeLs ,Ht B r)
Operations, Security, | ssues
Modullle (15 Hrs):

Boot st r alpnt9rhaduyct i on, Environment Setup, Grid
Tabl es, For ms, Buttons, | mages, Hel per Cl asses,
Groups, Button Drop downs, l nput cGruanbp s ,P aNgja wiag da
Badges, Jumbo Tron, Page Header, Thumbnails, Al
Wel | s, BootAsntgrua pa rRPIQy goirhwvssg w, Setup, MVC Architec
Controll erbsl,esFi IHTewlLs , D OlVy, Modul es, For ms, Il ncl u
Custom Directives, I nternationali zati on, Applic

Modulllel (10 Hrs):

( SEMh a't I s SEO, How Search Engines Wor k, Di f f
Keywdst he Most | mportant Iltem in SEO, Choosing
Density, Keywords in Special Pl aces, a. Keyword
Keywords i n HeAaditres. |mpmokd abt nISEOAr ¢ e mmp Mhtyan
Out bound Links, Anchor text, Link Practices Tha
Good Content ?, Writing SE@nGortoentPefopr- &8 @ BIiE© tk
Content, SpamViasdalFi ExXeras and SEO, | mages, An
Static Versus Dynamic URLS, Promoting Your Sit.é
Directories, forums and special SubesssBpeaesiali]i

Text Bo ok

1. HTML 5 Bl ack Book, Covers CSS 3, JavaScript, XML, X
(Aut hor)

Ref erence Book

1. Ht ml, Zhtml , And Css Bible by Steven M SchaferBy Stev
2. Javascript And Jquery For Data Analysis And Visualiz



Mo d uill e

Instructional Hrs

S. . .
Topic Pedagogy | Details
No. Theory + | b actice | video Project
Tutorials
PHP: Introduction, Environmen
1 1
Setup,
Syntax Overview, Variable Typs
2 1
Constants,
3 Operator Types, Decision Making, 1
4 Loop Types, Arrays, Strings, 1
5 Web Concepts, GET & POST, F 1
Inclusion, Files & 1/O,
6 Functions, Cookies, Sessions, 1
7 | Sending Emails, Class Room 1
Teaching
8 File Uploading, and Lab 1
i i Demonstrati
Predefined Variables, Regulg
9 . on 1
Expression,
10 | Error Handling, Bugs Debugging, 1
11 | Date & Time, 1
12 PHP & MySQL, 1
13 | PHP & AJAX, PHP & XML, 1
14 Form Introduction, Validation 1
Example, Complete Form,
15 PHP login Examples, Faceboq 1
Login, PayPal Integration
Sub Total 0 15 0 0




Modul &

Instructional Hrs

S. . .
Topic Pedagogy | Details ¥
No. Theory + | b actice | video Project
Tutorials

1 Bootstrap(9hrs): Introduction, 1
Environment Setup, Grid System,
CSS Overview, Typography, Cod

2 1
Tables,

3 Forms, 1

4 Buttons, Images, Helper Class¢ 1
Responsive utilities, Glyph icons,
Drop downs, Button Groups, Buttg

5 1
Drop downs,

6 Input Groups, Navigation Element 1
Navbar, Breadcrumb,
Pagination, Labels, Badges, Jum

7 Tron, Page Header, Thumbnail Class—R_oom 1
A|erts mg

' and Lab

8 Progress Bars, Media Object, Lii Demonstrati 1
Group, Panels, Wells, on

9 Bootstrap Plugins. 1

10 | AngularJS(6hrs): Overview, Setup, 1
MVC  Architecture, Directiveg

11 . 1
Expressions,

12 Controllers, Filters, Tables, HTML 1
DOM, Modules,
Forms, Includes, AJAX, View

13 : 1
Scopes, Services,
Custom Directives

14 . o 1
Internationalization,

15 | Applications (Examples). 1

Sub Total 0 15 0 0




Moduill & I

Topic

Pedagogy

Details

Instructional Hrs

Theory +
Tutorials

Practice

video

Project

(SEOWhat Is SEO, How Search Engin
Work, Differences Between the Maj
Search Engines,

Keywordsi the Most Important Item i
SEO, Choosing the Right Keywords
Optimize For Keyword Density,

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

LinksT Another Important SEO Item, WH
Links Are Important, Inbound an
Outbound Links,

Anchor text, Link Practices That Are T
Be Avoided, Metatags, Content Is King,

What Is Good Content?, Writing SH
Content for Search Engines And for
People,

SEO Killers - Duplicate Content, Spa
and Filler.

Visual Extras and SEO, Image
Animation and Movies, Frame
JavaScript, Static Versus Dynamic URLS

Promoting Your Site to Increase Traffi
Submitting  Your Site to Searq
Directories,

10

forums and special sites, Specializ
Search Engines, Paid Ads al
Submissions,

Class Room

Teaching
and Lab

Demonstrati

on

Sub Total

10




DMCS0412 ADVANCED WEB PROGRAMMI NG

Course Nature: Theory +Practice Credit: 4

Course Objectives:
1. To make the students understand how to create a dyna

2. To give some idea to create a big project Uxirge daethas
can be created.

Course Outcomes:

On successful compl etion of this course, students wil!/l o
1. Students can able to develop a Dynamic websites conn
2. Able to create the commerci aDr spalesetucsé)ng CMS (Jooml

Modull e( 15 Hrs):

PHPlLntroducti on, Environment Setup, Synt ax Ov e
Deci si on Making, Loop Types, Arrays, Strindgsx, W
Functions, Cooki es, Sessions, Sending Email s, F
Error Handl ing, Bugs Debugging, Date & Ti me, P
I ntroducti on, Val i dati on E x axrgprhpel, e sCo nfpd cee lbeo oko r

I ntegration

Modullle (10 Hr s)

My SQL Logi n, AJAX Search, AJAX XML Parser, AJd
Exampl e, X ML I ntroducti on, Simpl e XML , Simpl e
Exampl e, PHWPs FrRma maVoWor k s, Core PHP vs Fr ame \
Referenke, FBuctitons

Modulllel (14 Hrs):

CMSWh a't i s a CMS, Who needs?, Features, Benef it
Digital Ri ght s iMa nGMS, memutt u(rDeR M)

Joomllatroducti on t o CMS, Pur pose, Pitfalls an
Wor dPr es s, Overvi ew, Il nstall ati on, Architectur e
Components Menu, Ext ensiadres Mdenruws,, Hualdp nde rvie,nuC
I t ems, Creating Submenus, Create Modul es, Br ead
Templ ate Manager, Customi ze Templ at e, Adding Te

Contacts,wsAdrheéendy, Neddi ng For um, Adding Web Link
Website Backup, Website SEO

Text Book:

1. Beginning PHP And MySQL From Novi ce Tol 3Pr o#f 97s8s8 108n4a8 9; 7
| SBN: 8184897456Gi |Awotrheo;r :P uv | iJsahseorn: 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 Mysq|
Reference Book:

1. PHP BMn8QL in Easy Steps by Mi ke McGrath Publisher: T

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 RyégsAdam Freeman

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



Modul e

Instructional Hrs

Topic Pedagogy Details
No. Theory + | b octice | video Project
Tutorials
1 PHP: Introduction, Environment Setup| 1
Syntax Overview, Variable Type
2 1
Constants,
3 Operator Types, Decision Making, 1
4 Loop Types, Arrays, Strings, 1
5 Web Concepts, GET & POST, Fi 1
Inclusion, Files& I/O,
6 Functions, Cookies, Sessions, 1
7 Sending Emails, Class Room 1
- - Teachin
File Upl SRR 1
8 ile Uploading, and Lab
Predefined Variables, Regulg Demonstrati
9 . 1
Expression, on
10 | Error Handling, Bugs Debugging, 1
11 | Date & Time, 1
12 | PHP & MySQL, 1
13 | PHP & AJAX, PHP & XML, 1
Form Introduction, Validation Example
14 1
Complete Form,
PHP login Examples, Facebook Logi
15 : 1
PayPal Integration
Sub Total 0 15 0 0




Mo d uill é

Instructional Hrs

Nsc;' Topie Pedagogy petals Theo.ry N Practice | video | Project
Tutorials
1 | MySQL Login, 1
5 AJAX Search, AJAX XML Parser, AJ/ 1
Auto Complete Search,
3 AJAX RSS Feed Example, 1
4 XML Introduction, Simple XML, Simpl 1
XML GET, Class Room
5 SAX Parser Example, %gﬂd 1
6 DOM Parser Example, Demonstration 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




Mo duill & I

Instructional Hrs

S. . .
Topic Pedagogy Details
No. Theory + | b actice | video Project
Tutorials
CMS: What is a CMS, Who needs
1 | Features, Benefits and Advantages, matrl 1
How To, tools, Workflow,
5 Digital Rights Management (DRM) in CM! 1
Future.
Joomla: Introduction to CMS, Purpose,
3 | Pitfalls and Misconceptions, Examples: 1
Joomla, Drupal, WordPress,
4 | Overview, Installation, 1
5 | Architecture, Control Panel, Toolbar, 1
6 Menus Menu, Content Menu, Component 1
Menu, Class Room
Teaching and
7 | Extensions Menu, Help Menu, Lab 1
8 | Create Menus, Adding Menu Items, Demonstration 1
9 | Modify Menu Items, Creating Submenus, 1
10 Create Modules, Breadcrumb Module, Fe 1
Display Module, Footer Module,
11 Template Manager, Customize Template, 1
Adding Template, Creating Template,
Adding Banners, Adding Contacts, Adding
12 . 1
News Feed, Adding Forum,
Adding Web Links, Plugin Manager,
13 . 1
Extension Manager,
14 | Website Backupiebsite SEO 1
Sub Total 0 14 0 0




DOMAI-N DATA ANALYTI C
S. Course Course Title Course NCreg

1 DMC S 0 4 Advance Web Application Development using Java Theory + Practice 3
2 DMC S o 4| DatabaseApplications using Postgres Theory + Practice 3
3 D MC S 0 4 Basics of Business Intelligence & D/W Theory + Practice 3
4 DMC S 0 4 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 DMC S 0 2 Advanced Visualisation Practid 3
9 DMC®B30|Proj ect 6
1 DMC®B8O|l nternship 4

Tot al 34




DMCS0421 ADVANCE WEB APPLI CATI ON DEVELOPMENT

Course Nature: Theory +Practice Credit: 3

Course Objectives:
1. Learnndhstry oriented coding on Core Java fundament a
2. Get the hands on knowledge on Hive and Pig Queries s
Course Outcomes:
On successful compl ewi bh bé &a&abie tourse, students

1. This wild/l able to make candidates industry ready | av
developer.

Modull e( 10 Hrs):
Overview of object oriented programming: pshyleatti o

I nheritance, and polymorphism). Web Application
Tomcat web server, Ul design & Development (I ntroc
Java progr ammi nrgi nEgn vH arnodnlmenmgt, ,PaSctkages, I nterface

Serializdthiremadi Mgl t Event Handing, Remote Method |
Generics & Collections.

Modulll8 (Hr s
|l ntroducti on to JDBC: JDBC Drivers & Architect
*

Javax. sql package, Accessing a Database, Ser vl
Servliet API, and The jagaan. S8ewvlvkéet Raakagg, Skn
I nitialization parameters.

Modulllel (6 Hrs)

Pl G, HI VE, Ma p Reduce, Mahout , devel oping Java
simplify data analysis, diehbuwi tfrobWsarsi Dgf iMRe dUJnk un

Text Books:
1. Java, The complete Reference, 7t h Edition, Herbert S
2. Server Programming , Black Book
3. Ed Roman, iMastering Enterprise Java Beanso, John Wi



Modul e |

Topic

Pedagogy Details

Instructional Hrs

Theory +
Tutorial

Practice

video

Project

Overview of object oriented
programming: object oriented
concepts (Class, object,
Abstraction, Encapsulation,
Inheritance, and polymorphism).

Web Application Basics,
Architecture and challenges of We
Application.

Tomcat web server, Ul design &
Development (Introduction to
html5, ¢ss3.0, jQuery)

Theory+Pra

Introduction to Java and Java
programming EnvironmentString
Handling, Packages, Interfaces,
Exception Handling,
Synchronization, Serialization,
Multi-Threading, Event Handing,

Remote Method Invocation
Exploring java.io, Swing, Applets,
Generics & Collections

ctice

Sub Total

Modul e |

S.No. Topic

Pedagogy Details

Instructional Hrs

Theory +
Tutorial

Practice

video

Project

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 AP
and The javax.

Servlet Package,
Initializing a Servlet,
Reading Servlet
parameters, Reading
Initialization
parameters.

Theory+Practice

Sub Total




Modul e |11

Instructional Hrs

S. . .
Topic Pedagogy Details
No. Theory + | b actice | video Project
Tutorial
PIG, HIVE, Map Reduce,
1 Mahout, developing Java Map 1 1
Reduce jobs.
Develop Hive and Pigueries .
2 | to simplify data analysis, debu Theory+Practice 1 1
jobs using MR Unit.
3 Hive and Pig with User 1 1
Defined Functions (UDFs)
3 3

Sub Total




DMCS0422 DATABASE APPLI CATI ON USI NG POSTG

CourNsad ure: Theory +Practice Credit: 3

Course Objectives:
1. Cover the complete understanding on Relational Datab
2. Learn write dadvamgcda e@Qlhenriyguvers on Postgres.
3. Get the hands on knowledge on Postgres open source d
Course Outcomes:

On successful completion of this course, students wil!/l b
1. Able to be a strong database devel oper
2. Will be ready to work on Bl tool s

Modull e 10 Hrs):

I ntroduction to database Systems; Basic concept
Vs XLS, Dat abase Concurrent Access, Security,
Overview, Sel ect Conosrtdreari nhhyw,, Ciontdiindtons, Aggr ec
Various joins (equi, inner, | eft outer, right o
Modulll8 (Br s
DML Hligwhel (alter tabl e commi t , i ndeer,t c,r e@t a
revoke , rollback , select into , update ).
Mo d ull lel (6 Hrs)
String Operations, Nested Queri es, I nters el e
compari son, and Surrogate key, Per f or maonrcien gt W

Admi ni strati on.

Text Books:

1. Database Systems by Thom®@®ea€CesonoiBlddcanhdckcadfadarn a2ny n4 , BBehH
9.-91. 3,13-1203RP22BPB354B8031 32)

2. Fundamental s of Dat abas MavSsytBheee ms oBy -bBHIlbncaasta r&d i &i on.
1,2,3,5,6,7.1,8,10,11,15,17,18,19,20,22,25,28,29)

Reference Books:

1. An introducti oniBiopilnatDeebsaasie, S3asltgeont i a Publ i cations
Database System: concept, (DPReesargsnon& EAdpupcla tciaotni)on by S.
Dat abase management system by | eoné&leon (Vikas publi
Fundament als of Dat aibGadd eMamange mé ndte ySy stdd m
Database System Concepts-Hbll SEdacahiaoan) Korth ( McGraw

ok wnN



Modul e

Instructional Hrs
S. . .
Topic Pedagogy Details
No. Theory + | 5 octice | video Project
Tutorial
1 Introduction to database System 1
Basic concepts & Definitions;
5 File oriented system vs. Databas 1
System Vs XLS,
3 Database Concurrent Access, 1 1
4 | Security, 1
5 | Data Dependencies. Theory+Practice 1
Database Queries Concept and
6 . 1 1
Overview, Select,
order by, distinct, Constraints,
7 o 1
Conditions,
8 Aggregations, Computations, 1
Subtotals,
Sub Total 5 5
Modul e 11
Instructional Hrs
S. . .
Topic Pedagogy Details
No. Theory + | ctice | video Project
Tutorial
Various joins (equi, inner, left
1 outer, right outer, Full outer, 1 1 0 0
Hints, Views).
5 DML H|gh-level(alter table , 1 0 0
commit , index, )
Theory+Practice
create table , create view , dele|
3 1 1 0 0
, drop,
4 insert , grant , revoke , rollback 1 0 0
5 select into , update ). 1 1 0 0
Sub Total 3 5 0 0




Modul e |11

Instructional Hrs
S. . .
Topic Pedagogy Details
No. Theory + Practice | video | Project
Tutorial
1 String Operations, Nested Queries 1
2 Inters elect, SQL Divisions, 1
3 Index Vs Sorting, Various Index 1
comparison,
4 | and Surrogate key, Performance Practice 1
tuning,
5 Store procedures, 1
6 Data base monitoring & 1
Administration
Sub Total 6




DMCS0423 BASI CS OF BUSI NESS | NTELLI GENCE

Course Nature: Theory +Practice Credit: 3

Course Objectives:

1. Learn the basics in business intelligence (Bl), data

2. Learn the role that pdafyt wanr eBlt coonds/ BM,pl wicahi emphasi
practical applications;

3. Have an overal/l understanding of the major i ssues

including a basic grasppofactheeal gori bhhmldi agsescard
Course Outcomes:

On successful completion of this course, students wil!/ b
1. Understand the concepts of Bl and Data Analytics A
2. Understand the operation procedures of Bl projects i
3. Able to develop Sample analytics in xIs

Modull e( 8 Hr s) :

Wh a't i s Bl & DWW, Data to Information Lifecycl e,
Dat a, Bumgiendsgence (Bl) defined, Data Warehousi
DW being used today, Business Drivers For BI, B

And DW, Data Shadow Systems;Thendfueschriyr eese,r rHomvw |
fidt toget her ?, Components of D/ W OLAP Architec
semantic | ayer Technology maps to various | ayer

Modulll8 (Br s
B & -DWe Architectures, DataTLnWVegE&aT) pnC&r e&r ha

/ snowfl ake), Data visualisations, Predictive mo
model I i ng concepts, Dat a I ntegration Framewor k
managementagi gt aops i ons, D/ W & Data Modelling,
Operational Data Stores, Cubes, Star Schema, N o

Mo d ull lel (8 Hrs)

KPI , Data Visualisations, Prwipsaau &l it het idant at  ohrn |
reporting & compliances, Deci si on Model-si nftd vo$
predictive analytics Usage of R

Ref erence Books:
1. Building the-lDanoa, WBridHqusv | ey Publication

2. The Wata@ahouskKi mMbal kjtRal ph, W |l ey Publication
3. I nforDativem -Bulkli aed sRobert Wi ley Publication
4, I ntroduction to I nformation Systadmse:r, ErRabIKiend yan®Wi Tr
5. Business | nt el laingde npet:i nidaztaat i MinCidnogr o D¥e&rn e lolni Ma k\Winlge y



Modul e |

Instructional Hrs
S. . .
Topic Pedagogy| Details
No. Theory + | o ctice | video Project
Tutorial
What is Bl &DW, Data to
1 Information Lifecycle, Brief History 1
of Accessing, Reporting And
Analyzing Data.
Business Intelligence (BI) defined,
2 Data Warehousing (DW) defined, 1
DM VS EDW. Theory+P
ractice
Where is Bl &W being used today
3 Business Drivers For Bl, Business 1
and IT Drivers For DW.
Applications that use Bl And DW,
4 Data Shadow Systems, Industry 1
terminology, Bl & DW.
Sub Total 4
Modul e 11
Instructional Hrs
S. Topic Pedagogy Details [Theor
y + . . .
No. Tutorial Practice | video | Project
Bl & DW - The Architectures,
1 Data Integration & 1
transformations (ETL Vs ELT)
Data Marts,
Core layer (star schema
/snowflake), Data
2 visualisations, Predictive
modelling, Data Integration &
Transformations,
Overview Data modelling
concepts, Data Integration .
3 Framework (DIF), Theory+Practice 1
Transforming data to
information
Process management, Data
4 staging options, D/W & Data 1
Modeling, Data Stores, Data
Warehouse,
Operational Data Stores,
5 Cubes, Star Schema, No SQL 1
databases, Bigdata/Hadoop
overview
Sub Total 4




Modul e

Instructional Hrs

S. . .
Topic Pedagogy Details
No. Theory + | b actice | video Project
Tutorial
1 KPI, Data Visualisations 1 1
Prepare the data for
Visualization, Various
2 | visualization techniques. 1 1
Standardized reporting &
compliances,, Theory+Practice
Decision Models Pivot grid &
3 . 1 1
chat Analytics
4 Descriptive vs Redime vs 1 1
predictive analytics Usage of R
Sub Total 4 4




DMCS0424 ETL AND DATA MODELLI NG

Course Nature: Theory +Practice Credit: 3
Course Objectives:
Data modeling & Star Schema devel opment
Understand ETL, ELT
Understand source data identification and Data profi
Hands experience on Pentaho
Big data integration

Course Outcomes:

On
1.

successful completion of this course, students wil/| b

I ndustry ready ETL developer

Modull e( 8 Hr s):

A.

Installing Pentaho, Transformations, Jobs, Tr a
and Utilities, RRielpeos Sy et ees, , ViPratruaanhet er s and
I nstall ation and Configuration, Kettl e Software

Configuration, The Rent al Star Schemai,ndPréepeghet
Solution, Working with Spoon, The Sample ETL So
EXTRACTI ON, CLEANSI NG AND CONFORMI NG: K eBtatslead |
Extracti oBas et BhbtacsBecsta do nE x tWedRas eoch , alddmeReBXdt r ac
Wor king with ERP and CRM Systems, Data Profilin
Capture, Dat aClCd aenasnisnign gSt eDpast,a Usi ng Reference T
Audi ti mg Patoxceass Quality, Deduplicating Data, S

Modulll8 (Hr s
A. HANDLI NG DI MENSI ON TABLES & LOADI NG FACT TABLES

Keys, Generating Surrogate Keys, Loading Di mens
Di mensi on Tabl es, Sl owly Changing Dimensions,
Hi erarchi es, Loading in Bul k, STDIN and FI FO, |

Referenti al-Arlmitwignrg tyat d,atkact Tabl e Handl ing

Mo d ull lel (8 Hrs)
A. Schedul i ng, Olpevalt | SrIgh e&d/sltiermg ,-i AJsS ;mtge dPwelnd ra,h oMan il

Control Syst ems, Lineage, Logging and Operati c
Performance: Fi ndli mpr avhien gWeTarkaersst f oLrimmakt,i on Per f o
scenari o

Ref erence Books:

1.

a bk wDn

Pentaho Kettle Solutions: Bui | di-Magt tOpCans t Sorusr,c eR oH TaLn dS
Dongen, Wi ley Publication.

Pent aho Dat a€olorktbsodprkiag&8 n o®erdgi o Pul virenti, Packt Publ |
I nstant Pent aho D-&tea gli ot Rarmatzizd m aKi tPalce&kn Publ i cati on
Pentaho Data I ntegration-Bagian€arisn&uRdled8isecPadkiEd

Pent aho Soladgd on st elBluisgence and DaRa | aNad e Bowsnamg '
Dongen, Wil ey Publication.



Modul e |

Topic

Pedagogy

Details

Instructional Hrs

Theory +
Tutorial

Practice

video

Project

Installing PentahoTransformations,
Jobs, Transformation or Job
Metadata, Database Connections.

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 a
Some Basic Spoon Skills.

Tools and Utilities Setting Up the ET
Solution, Working with Spoon, The
Sample ETL Solution, The Sample
ETL Solution, Recurring Load.

EXTRACTION, CLEANSING AND
CONFORMING

Kettle Data Extraction Overview,
File-Based Extraction, Database
Based Extraction.

WebBased Extraction, Streafased
and RealTime Extraction,

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

Data Cleansing, Dat&leansing
Steps, Using Reference Tables, Dat;
Validation, Error Handling, Auditing
Data and Process Quality,
Deduplicating Data, Scripting

Theory+Pr
actice

Sub Total




Modul e |
Instructional Hrs
S. . .
Topic Pedagogy Details i
No. -:_Zigrré | | Practice | video | Project
Managing Keys: Managing
1 | Business Keys, Generating 1
Surrogate Keys.
Loading Dimension Tables,
5 Snowflake Dimension Tables, >
Star Schema Dimension Tables,
Slowly Changing Dimensions,
Generated Dimensions, Junk Theory+Practice
3 | Dimensions, Recursive 1
Hierarchies, Loading in Bulk.
4 STDIN andFIFO, Kettle Bulk 5
Loaders, Dimension Lookups.
Maintaining Referential Integrity,
5 Late-Arriving Data, Fact Table 2
Handling.
Sub Total 8
Module 111
Instructional Hrs
S. . .
Topic Pedagogy Details n
No. -:_Z?grré | Practice | video | Project
Scheduling, Operating Systém
1 Level Scheduling, Using 1 1
Pent ah oidSchedulen |
Monitoring, Version Control
2 | Systems, Lineage, Logging ang 1 1
Operational Metadata,
Theory+Practice
Performance Tuning,
3 ; 1 1
Transformation Performance
Finding the Weakest Link,
4 Improving Transformation 1 1
Performance, ETL in Bigdata /
Hadoop scenario
Sub Total 4 4




DMCS0425 DATA WAREHOUSI NG LI FE CYCLE

Course Nature: Theory +Practice di t: 3

Course Objectives:

1. Undersmpodtance of data warehouse with all its phase

2. Understand the Requirement Analysis.

3. Understand how to create the Fact and Dimension tabl

4. Understbodcheate data warehouse architecture whether

5, Understand the Physical and |l ogical design phase.

Course Outcomes:
On successful compl etion of this course, students wil!/l b

1. This will make the staldendf tao d&atoav waehree whod see | prfoej ecoy!

Modull e( 8 Hr s):

A. PLANNI NG AND REQUPRE&EMENM®S: Your Data Warehouse,
The Project Team, Project Management Considerat
Anal ysi s, I nf e AmaNteiwo nCoPhaccekpaage sRequi rement s Gat
Defiitn on: Scope and Content, Requirements as th
The Architectur al Pl an, Data Storage Specificat

B. ARCHI TECTURE AND | NFRABe#RWBWBETURE®ect ur al C oDnapt can e |
War ehouse Architecture, Distinguishing Characte

I nfrastructure as t he Foundati on for Dat a Wa
Infrastructure Suppor tfitmw@gr Ar c ICiotld etcuri eo,n Ddt almeod
Met adat a, Why Metadata is |Important, Metadata T
Met adat a, How to Provide Metadat a.

Modulll8 (Hr s

A.

A.
B.

DATA DESI GN AND DATA PRERARADIle®&Nn 8 f onal Mo d e |
Requirements to Data Design, The STAR Schema, S
Updates to the Dimension Tabl es, Mi scell aneous
Tabl es, Families of i oONT,ARBr, a nDsaftoar max i 0 a , and L c
Transfor mati on, Data Loading, ETL Summary, Wh 'y
Data Quality Tool s, Data Quality Initiative.

I NFORMATI ON ACCESS ANBa tDcEhLi InNVgE R¥tnof ot mat i®lnasses
I nformation from the Data Warehouse, Who Wil U
Delivery Tool s, Demand for Online Analytical Pr
OLAP | mpl ementtaitd msn, Chatsd dWarae h o tEsniarbd ean d att me WA
WeiBased I nformation Delivery,-EQdaBPednbDat heWaMedh

Data Mining?, Maj or Data Mining Technigues, Dat
Mo d ull lel (8 Hrs)
DW TSHI N&Gni t I T, ST, Data vol ume, ETL and other
| MPLEMENTATI ON AND MAT WNeT ERNIAWNSIEC a | Design Proces
Physical Design Considerations, Physical Stor
Enhancemeinguele,c hData Warehouse Deployment, Maj o
a Pilot, Security, Backup and Recovery, Gr owt h
Training and Support, Managing thepdadla Wair teihm

pl anning.

Ref erence Books:

1.
2.
3.
4.

The Data ware hoRasleph i Kiemlyall le, TWioll ky tPubl i cati on

A Manager's GuidelLaor ®aRaeWasehWubkewgPublication
Data Warehousing Funda+sanuti andangi arhor WiT ePyr oF uebslsii coantail osn
Data Warehouse Ma-mRagdement JHa Kakdhak , Prentice Hall Pu



Modul e

Topic

Pedagogy

Instructional Hrs

Details

Theory +
Tutorial

Practice video

Project

Your [
War e h ¢
Team, F
Con ¢

Pl anning
The Dat a
Project

Management

Defining the B]J
Requirement s, [
Anal ysi s, I nf ol
Packahedew Cong

Requi r@anteme rsi n g
Met hods, Requi |
Definition: Sc{
Requirements a:¢
Force for Dat a

Data Design, TI
Pl an, Data Stol
Specifications,
Delivery Strat ¢

ARCHITECTURE AND
INFRASTRUCTURE:

The Architecturt
Understanding |
Architecture, [
Characteristic:¢
Framewor k,

chnical Ar chi
frastructure
r Data War ehf¢
frastructure
chitecture,

ructure
ctur e, [
ion of
cant Rol

<8}

r
hi
I

- o -
- 0O T w
— —~+ (@

n

Met adata i ¢
adata Types
as, Meutsa cdheetsa
hni cal Met a (
vide Metadat

Practice

Sub Total




Mo d u |

e

Topic

Pedagogy

Details

Instructional Hrs

Theory
+
Tutoria
I

Practic
e

vide
o}

Projec

Principles of Dimensional Modelling,
From Requirement® Data Design,
The STAR Schema, STAR Schema
Keys, Advantages of the STAR Sche
Data Extraction, Transformation, and
Loading.

Updates to the Dimension Tables,
Miscellaneous Dimensions, The
Snowflake Schema, Aggregate Fact
Tables Families of STARS.

Data Extraction, Data Transformatior
Data Loading, ETL Summary.

Why is Data Quality Critical? Data
Quality Challenges, Data Quality
Tools, Data Quality Initiative.

INFORMATION ACCESS AND
DELIVERY

Matching I nfor mat
User s. I nformati (
Warehouse, Who Wi
I nformation?,

I nformation Del i\
Delivery Tool s, C
Anal ytical Proces
and FunrOdtAiPo Mo d e l

OLAP I mpl ementati
Data Warehousing
Enabl ed Dat a -BMas e
I nformation Del i\

OLAP and the Web,
Enabl ed Data Ware
Dat a MiMaij mg? Dat a
Techniques, Dat a

Practice

Sub Total




Modul e |11

Instructional Hrs

Theory
+ Practic | vide | Projec
Tutoria e 0 t
I

No Topic Pedagogy Details

1 Uni t, I T, ST, Dat

othetethat ques.

IMPLEMENTATION AND
MAINTENANCE

The Physical Des
Design Steps, P h
Considerations,
I ndexing the Dat

ol W Bk

Performance Enha
Techniques, Data Theory +
3 |Deployment, Maj or Practce 1 1
Activities, Consi
Security.

=

Backup and RecovVsé
Mai ntenance, Mo n i
Warehouse, User T
Support.

Managi ngWahehDas
5 |Scoping, Estimat
and Risk plannin

(O =" M

Sub Total 4 4




DMCS0426 UNSTRUCTURED DATA ANALYTI CS

Course Nature: Theory +Practice Credit: 3

Course Objectives:
1. Learn tips and tricks for Big Data use cases and sol
2. Learn to build and maintain reliable, scalable, dist
3. Abl e to apply Hadoop ecosystem components.

CoulOsé¢ comes:

On successful compl etion of this course, students wil!/l b
1. Industry ready Big Data Analytics with Hadoop.

Modull e( 8 Hr s):

C.lntroduction, di stributed file system, Bi g Dat a
anal ytics, Big data applicati oWesc.t okl ghurlittihpmsi cu
Reduce.

D.Big Dat a, Apache Hadoop & Hadoop Eco System, v
i nputs and out-Puttsa ESferMapg Redu d e© n
Mo dlue I8 (Hr s

A. Hadoop Architectur e, Hadoop Storage: HDFS, Comm
and Read. , NameNode, Secondary NameNode, and D
Reduce tasks, -Cdohst €as S atadaocokpssSrS3d n& i gur at i on, H
Monitoring & Maintenance.

B. Hadoop ecosystBmheduimame natnsd Capaci ty, Hadoop 2

Hi gh Availability, HDFS Federati on, MRv 2, YARN,
Modulllel (8 Hrs)
A. Hive Architecture and Installati on,-Quaempydrnigs oa

Sorting And Aggregating, Map Reduce Scripts, J
Schema Design, -RdxancZeo-odkoeve@ipetr nijeal moni t ori ng a
Zookeeper and how to Build Applications with Zc
I ntegration Relation DB with No SQL.

Reference Books:

1. Big Data Analyti¥V¥sgwesh Rchhdpabdpo@ti on.

2. Big Data Analyticdi Beydapg|l HadoopiVsReaglt SrEnovms SBpaek

3. Understanding Big Data: Anal ytics -Raul EaAitlkeaompaulses,h Cl
Mc Gr awHi | | Publication.

4. Big Data Analytics: Tu+H#mniamg BigObaharisntoWBl gyM@obYi

5. Hi ¢Pler f or médDmdea Bin@l yti cs: Comput-Pextgh Bryis t Ranjs, aArmu ppAopma
Nagaraj, Siddhartha Duggirala, Springer Publication.



Modul e |

Instructional Hrs
S. . .
Topic Pedagogy| Details
No. Theory + 1 b actice | video Project
Tutorial
Introduction, distributed file system, Big
1 Data and its importance, Four Vs Drivel 1 1
for Big data.
Big data analytics, Big data applications
2 | Algorithms using map reduce, Matrix 1 1
Vector Multiplication by Map Reduce. | Theory +
Practice
Big Data, Apache Hadoop & Hadoop
3 1 1
Eco System.
Moving Data in and out of Hadoop
4 Understanding inputs anoutputs of 1 1
MapReduce Data Serialization
Sub Total 4 4
Modul e |
Instructional Hrs
S. . .
Topic Pedagogy Details
No. Theory + | b ctice | video Project
Tutorial
Hadoop Architecture, Hadoop
1 Storage: HDFS, Common Hadoop 1 1
Shell commands.
Anatomy of File Write and Read.,
2 NameNode, Secondary NameNode, 1 1
and DataNode, Theory +
3 | Hadoop MapReduce paradigm, Map Practice 1 1
and Reduce tasks, Job,
Task trackers Cluster Setup, SSH &
4 Hadoop Configuration, HDFS 1 1
Administeringi Monitoring &
Maintenance.
Sub Total 4 4




Mo d ul

e |

Topic

Pedagogy

Details

Instructional Hrs

Theory +
Tutorial

Practice video

Project

Hive Architecture and Installation,
Comparison with Traditional
Database.

HiveQL- Querying Data Sorting
And Aggregating, Map Reduce
Scripts, Joins & Subqueries, HBase
concepts Advanced Usage.

Schema Desigydvance 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.

Theory +

Practice

SubTotal




DMCS0427 ADVANCED DATA MODELLI NG & MI NI N

Course Nature: Theory +Practice dit: 3

Course Objectives:
1. Understanding tRetbasi & Roncepts of
2. Prepari ngr @anas pirreg dat a.
3. Understanding the data aggregation and grouping conc
4. Leveraging web scraping.

5. Visualizing the results of analytics effectively.
Course Outcomes:
On successful compl eti oabbé tbdis course, students wild/l b
1. Industry ready data madelling through R and Python

Modull e( 8 Hr s):

A. Starting with R, R Objects, VeSeots ngFadMaor s ce
Data Fr ames, Creating New Fun®Wanagisng OYgerct Ses <
t he Data into R, Data Visualization and Summar |
Mo d e | Eval uati on and Sel ection, Predictions fo
Prediction iTatsiken NohadelPs edFrom Predictions into

Modulll8 (Hr s

A. Detecting Fraudul ent TransactionPr &b lQ@lmasBea g o/riin
Objectives, the Availabl e Datat Rap ki AYm ¢ ra\ile |
Approaches, Brief Background on Mi croarray E x
Cytogenetic Abnormalities, the-NMadebkli Ngi Tablouir
the Model s.

B. Python Concept s, Dat a StlrnutcetrufPrieestgadra D a E Sate @My eatimaym ti
ExpresBli owsCelRumotiomesr i -SEyYypesstes ngs, Tugl ass
Def i ndQoinosnt r—ulcnthoerrskt Oa@cle o-alckixng & Bi-nReeraydi migl easnd \
Combi ning and -Meesgh anpgi nDga t-eddedd tasi Tvroa n-sBfgor ri magt iMoanmn i p
Regul ar Expressions.

Modulllel (8 Hrs)

A. Data Aggregati on, Group OperatGroms By TMmeDbatrnd e
Aggreg®&trioamp wise Operatio®PsvandTabhesf aneadirenrs s
and Ti me Da+Tda nley pSee rti®@eslt sBaRa rtge s , Frequencies an
by Scraping wseuwbmiptptlii-fcgatta lofinegm@etwnpbagdsng web p
form sub@$SsSelnectors

Reference Books:

1. Modeling Techniques in Pre-dihotmase WAnaliytliecs WwWITt PrEBgst
2. Mar keting Dat ag STe cehnncieq u eMso dien ir-Eldo ma $ ve. AMiall lyenn,c sF Wwi
3. Python for Data Analysi-WesDMtHKi Wnagwg!| OhBewith Pabhdhas
4. Data Mining ApYadnchlhamgniAhadot hYRnghua Cen, El sevier P
5. Data Mining and BulomamssedAnha¢édgol ceasr wi Wihl Ry Publicati



Modul e

No.

Topic

Pedagogy

Details

Instructional Hrs

Theory +
Tutorial

Practice

video

Project

Starting with R, R Objects,
Vectors, Factors,
Generating Sequences, SU
Setting, Matrices and
Arrays, Data Frames.

Obijects, Classes, and
Methods, Managing Your
Sessions, Loading the Dat
into R, Data Visualization
and Summarization.

Unknown Values,
Obtaining Prediction
Models, Model Evaluation
and Selection, Predictions
for the Seven Algae.

Creating New Functions
The Available Data,
Defining the Prediction
Tasks, The Prediction
Models, From Predictions
into Actions, Model
Evaluation andSelection.

Theory +
Practice

Sub Total




Modul e ||

Instructional Hrs

Topic Pedagogy Details
No. Theory + 1 b actice | video Project
Tutorial
Problem Description and
1 Obijectives, the Available Data, th 1

Available Data,Obtaining Outlier
Rankings.

SemiSupervised Approaches,
2 | Brief Background on Microarray 1
Experiments.

Gene (Feature) Selection,
3 | Predicting Cytogenetic 1
Abnormalities.

The Modelling Techniques,
RandonfForests, kNearest

4 Neighbours, Comparing the 1
Models.
Python Concepts| |heory+
& Data Wrangl i n| Practce
I nt eripgPrreotgerra m [
5 St at einlkexrptre $61i oW 1
ContirFounsc -t Nomer i
TypieSequeéeibt es ng
Tupl es, -CQlisgss a
Defi WiCbhehriucto
6 |l nheriQ@vaelrcledddk 1
& BinarRe&di eg
Writing,
Combining and N
TReshaping iahat i
7 |Transf oirfSmhatiingn 2

Mani pul ati on, R
Expressions.

Sub Total 4 4




Modul e

Instructional Hrs

Topic Pedagogy Details
No. Theory + | b actice | video Project
Tutorial
Group By Mechanics Data
1 | Aggregationi Group wise 1 1
Operations and Transformations.
Pivot Tables and Cross
5 Tabulationsi Date and Time Date 1 1
Type tools Time Series Basids
Data Ranges Theory +
Practice
Frequencies and Shifting, Data
3 | Acquisition by Scraping web 1 1
applicationsi Submitting a form
Fetching welpages
4 | Downloading web pages through 1 1
form submissioit CSS Selectors
Sub Total 4 4




DMCS0221 ADVANCED VI SUALI SATI ON

Course Natur e: Practice Credi t: 3

Course Objectives:

1.
2.
3.

4,
5.

Understand i mportance of data visualization in indus
Hands on expertise on various graphical and charting

| mpl ement advanced geographliucst mapginmg et e ammdi ggueeos G
vi sual i zagdognrsaphi cnodhat a

Build better dashboards using techniques for guided
Understand the basics bpbn3abbeash8eimgr yand otbhattep

Course Outcomes:

On

1.

successful completion of this course, students wil|l o
Il ndustry ready data visualisation developer and expe

Modull e( 9 Hr s):

I nstalling Thtbhd eReasSensy etr SeDeglroy Cbafligaiu i ng Te
First Ti me, Deployi iNgt Taoamlae¢alEnSenvers,i sMumigt iPer
Performance, Managing Tabl eau Server in the Clo

Creating Viiisusaal wiAtntal Yabhheadabkee&tuoBPoftware ECcO:

Tabl eau Desktop Wor kspace, Connecting to Your LC
Data Extract, Joining Database Tablell evind h Tabl
Modulllgl( Hr s

Building Your First Viswualizati on

Fast and Easy Analysis via Show Me, How Show M
Data in Tabl eau, Enhancing Views with Filttea s,
Enhance Your Dat a, Using Table Calculation Func
Using Maps to Improve I nsight

Creating a Standard Map Vi ew, How Tabl eau Geoc
Ma p , Repl aci nt ahadbalreda uMa p s , Using Custom Backg

Provi disSegvéelef Ad Hoc Analysis with Parameters,

Modulllel (9 Hrs)

Advanced Chart Types, Bringing |t Alcli |TdamdtelserAn
Under standing, How Tabl-Baul dimpg oRPeesc dss, Dlalseé bW
Dashboard, The Right Way to Build a Dashboard,
First Advanced Da shéabsohalr ada r dS hvairti n g T a¥Yloluea a u Reade
Tableau Online or Tabl eau Server, Designing f ol
Recorder to |I mprove Load Speed



Modul e

Instructional Hrs

Topic Pedagogy Details
No. Theory + | b actice | video Project
Tutorial
PHP:
1 Installing Tableau Server: The 1
Reasons to Deploy Tableau Serv
Configuring Tableau Server for
2 | the First Time, Deploying Tableal 1
Server inMulti-National Entities,
3 Using Performance Recorder to 1
Improve Performance,
Managing Tableau Server in the
4 1
Cloud,
Monitoring Activity on Tableau
5 | server Theory 1
+Practice
Creating Visual Analytics with
6 | Tableau Desktop: Th€ableau 1
Software Ecosystem,
Introducing the Tableau Desktop
7 1
Workspace,
Connecting to Your Data,
Knowing When to Use a Direct
8 | Connection or a Data Extract, 1
Joining Database Tables with
Tableau,
How to Deal with DataQuality
9 1
Problems
Sub Total 1 8




Modul e |

Instructional Hrs
S. . .
Topic Pedagogy Details
No. Theory + | ctice | video Project
Tutorial
Building Your First Visualization
5 Fast and Easy Analysis vighow 1
Me, How Show Me Works,
3 Trend Lines and Reference Lines, 1
Sorting Data in Tableau,
Enhancing Views with Filters, Setg
4 | Groups, and Hierarchies, Creating 1
Calculations to Enhance Your Dat;
5 | Using Table Calculatiofrunctions, 1
Adding Flexibility to Calculations
6 ) 1
with Parameters
Using Maps to Improve Insight Practice
8 Creating a Standard Map View, 1
How Tableau Geocodes Your Datji
Plotting Your Own Locations on a
9 1
Map,
10 Repl acing Tabl e 1
Maps,
11 Using Custom Background Image; 1
to Plot Spatial Data,
Providing SeHlService Ad Hoc
12 L 1
Analysis with Parameters,
13 | Editing Views in Tableau Server 1
Sub Total 11




Modul e |

Instructional Hrs
S. . .
Topic Pedagogy Details
No. Theory + | ctice | video Project
Tutorial

1 Advanced Chart Types, Bringing | 1
All Together with Dashboards,

5 How Dashboard Facilitates 1
Analysis and Understanding,

3 How Tableau Improves the 1
DashboardBuilding Process,
The Wrong Way to Build a

4 | Dashboard, The Right Way to Bui 1
a Dashboard,
Best Practices for Dashboard Theor

5 | Building, Building Your First y 1
Advanced Dashboard,

6 Sharing Your Dashboard with 1
Tableau Reade,

7 Sharing Dashboards with Tableay 1
Online or Tableau Server,
Designing for Mobile

8 . 1
Consumption,

9 Using the Tableau Performance 1
Recorder to Improve Load Speed

SubTotal 9




DOMAI-NI I NTERNET SECURITY

DMCS0131 INTRODUCTION TO IT NETWORKING & SECURITY

Course Nature: Theory Credit: 4

Module-1

NetworkingConceptsComparéhe layers of the OSI afi¢CP/IP model€lassify how applications, devices, @notocols relate to

the OSI modelyersExplain the purpose and propertiesRobddressingxplain the purpose and properties of routing and
switchingldentify common TCPral UDP defaulportsExplain the function of commaretworking protocolSummarize DNS
concepts and its compone@isen a scenario, implement thetwork troubleshooting methodology Identify virtual network
componentsddvancedNetworking tnternetworkingoverview 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 & Switchitogl V
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 assocjat®gerties 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
comectivity 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 issugiven 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 netvemtess 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 firewatk Nostwioe
Hardening techniques Implement security configuration parameters on network devicesUsing secure network
administration principles Secure network design elements and components Understanding Wireless Security
concepts.

S Instructional Hrs
No. Topic Pedagogy Theor_y Practice | Video | Project
+Tutorial
Classroom Teaching
1 Compare the layers of the OSI and TCP/IP models. Through PPTs
Classify how applications, devices, and protocols re| Classroom Teaching
2 to the OSI model layers Through PPTs
. i .| Classroom Teaching
3 Explain the purpose and properties of IP addressir Through PPTs
4 Explain the purpose and properties of routing and | Classroom Teaching




switching Through PPTs
, Classroom Teaching
5 Identify common TCP and UDP defaullt ports Through PPTs
. i : Classroom Teaching
6 Explain the function of common networking protog Through PPTs
. . Classroom Teaching
7 Summarize DNS concepts and its components Thiough PPTS
Given a scenario, implement the network LAB Hands on
8 troubleshooting methodology Practical
. Classroom Teaching
9 Identify virtual network components Through PPTs
. . Classroom Teaching
10 Internetworking overview Through PPTs
Classroom Teaching
11 Router Fundamentals Through PPTs
. ! LAB Hands on
12 Basic Router Configuration Practical
. Classroom Teaching
13 | IPRouting Through PPTs
. Classroom Teaching
14 Routing Protocols Through PPTs
. : Classroom Teaching
15 Basic IP Traffic management with ACL Through PPTs
- . . . . Classroom Teaching
16 Establishing Serial point to point connection Through PPTs
Network Address Translation/Port Address Classroom Teaching
17 | Translation Through PPTs
. . - Classroom Teaching
18 Switch operation & Switching Through PPTs
. Classroom Teaching
19 | VIUAILAN Through PPTs
Classroom Teaching
20 IPV6 Through PPTs
Classroom Teaching
gy | WirelessLAN Through PPTs
Subtotal
G|yen a scenario, install and configure routers an LAB Hands on Pracical
1 switches.
Given a scenario, install and configure a wireless| LAB Hands on
2 network Practical
Given a scenario, troubleshoot common wireles§ LAB Hands on
3 problems Practical
Given a scenario, troubleshoot common router § LAB Hands on
4 switch problems Practical
Given a set of requirements, plan and implement LAB Hands on
5 basic SOHO network Practical
Categorize standard media types and associated| Classroom Teaching
6 properties Through PPTs
Categorize standard connector types based on | Classroom Teaching
7 network media Through PPTs
. i Classroom Teaching
8 Compare and contrast different wireless standal Through PPTs
. . | Classroom Teaching
9 Categorize WAN technology types and properties Through PPTs
, . . Classroom Teaching
10 Describe different network topologies Through PPTs
11 | Given a scenario, troubleshoot common physicg Classroom Hands On




connectivity problems

Compare and contrast different LAN technologie

Classroom Teaching

12 Through PPTs
. - o Classroom Teaching
13 Identify components of wiring distribution Through PPTs
Explain the purpose and features of various Classroom Teaching
14 | network appliances Through PPTs
Given a scenario, use qpprqprlate hardware tool . Hands On
15 | totroubleshoot connectivity issues
Given a scenario, use gpproprlate software tools - Hands On
16 | troubleshoot connectivity issues
G|vep a scenario, use the appropriate network . Hands On
17 | monitoring resource to analyze traffic
Subtotal
Describe the purpose of configuration managen Classroom Teaching
1 documentation Through PPTs
Explain different methods and rationales for Classroom Teaching
2 network performance optimization Through PPTs
Classroom Teaching
3 | VPNIPSecandSSL Through PPTs
G|ve|j a scenario, implement appropriate wireles - Hands On
4 security measures
. . | Classroom Teaching
5 Explain the methods of network access security Through PPTs
. - Classroom Teaching
6 Explain methods of user authentication Through PPTs
Explain common threats, vulnerabilities, and Classroom Teaching
7 mitigation techniques Through PPTs
Categorize different types of network security | Classroom Teaching
8 appliances and methods Through PPTs
_G|ven a scenario, install and configure a basic . HandsOn
9 firewall
Network Device Hardening techniques Classroom Teaching
10 9 q Through PPTs
Implement security configuration parameters o Classroom Teaching
11 network devices Through PPTs
Using secure network administration Classroom Teaching
12 | principles Through PPTs
. Classroom Teaching
13 Secure network design elements and componen Through PPTs
. i . Classroom Teaching
14 Understanding Wireless Security concepts 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 retenti@i 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 Softwatem sys
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 Bletwork 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 IdentificaBofiuthentication 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 Provigibif@tycle
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 a
Configuration management Access control physical Softiwdevelopment security outline Environment and
security controls Security of the software environment Software protection mechanism Assessment of the
software security effectivenegsssessment of the software acquisition security

Intstuctional Hrs
S. No. Topic Pedago
P gogy Theory Practice | Video | Project
+Tutorial
Module-1
1 Bzznh:;lagﬁcrinrir:i:ntajn Classroom Teaching
) Through PPTs or on board
ownership
Classroom Teaching
2 Data Sandards Through PPTs or on board
. Classroom Teaching
3 Datalife and Use Through PPTs or on board
. Classroom Teaching
4 t Classification Through PPTs or on board
5 Zrlvfgyrggergs:ﬂgﬂif Classroom Teaching
Pprop Through PPTs or on board
data
. Classroom Teaching
6 Data Security Controls Through PPTs or on board




.| Classroom Teaching
7 Standards and selection Through PPTs or on board
3 Fundamental concepts of | Classroom Teaching
Security Model Through PPTs or on board
9 Information System Security Classroom Teaching
Evaluation Model Through PPTs or on board
10 Security capabilities of Classroom Teaching
information systems Through PPTs or on board
11 Vulnerabilities of Security | Classroom Teaching
Architecture Through PPTs or on board
I . Classroom Teaching
12 D securty Through PPTs or on board
13 Software system Classroom Teaching
vulnerabilities and threats | Through PPTs or on board
14 Mobile system Classroom Teaching
vulnerabilities Through PPTs or on board
Vulnerabilities in embedded .
15 devices and Cyber Physica| Classroom Teaching
Y Through PPTs or on board
systems
16 The Application & Use of | Classroom Teaching
Cryptography Through PPTs or on board
17 Site and Facility design Classroom Teaching
consideration Through PPTs or on board
18 Design & Implement Facility Classroom Teaching
security Through PPTs or on board
19 Communication & Network | Classroom Teaching
Security Through PPTs or on board
20 Secure Network Architectur{ Classroom Teaching
and design Through PPTs or on board
21 Implications of Multi Layer | Classroom Teaching
Protocols Through PPTs or on board
Subtotal
Module-2
Classroom Teaching
! Converged Protocols Through PPTs or on board
5 Securing Network Classroom Teaching
components Through PPTs or on board
3 Securing Communication | Classroom Teaching
channels Through PPTs or on board
Classroom Teaching
4 Network attacks Through PPTs or on board
Classroom Teaching
5 ldAM Through PPTs or on board
6 Physical & Logical Classroom Teaching
access to assets Through PPTs or on board
Identification & :
7 Authentication of People Classroom Teaching
: P Through PPTs or on board
and devices
8 Identity management Classroom Teaching
implementation Through PPTs or on board
. : Classroom Teaching
9 Identty as A Service (IDaaS) Through PPTs or on board




10 Integration of third party Classroom Teaching
services Through PPTs or on board
11 Implement and manage Classroom Teaching
Authorization Services Through PPTs or on board
12 Prevent &Mlitigate Access | Classroom Teaching
Control Attacks Through PPTs or on board
13 Identity & Access Classroom Teaching
Provisioning Lifecycle Through PPTs or on board
. | Classroom Teaching
14 Assessment & test strategies Through PPTs or on board
. | Classroom Teaching
15 Collect Security Process datg Through PPTs or on board
16 Internal & Third Party Classroom Teaching
Audits Through PPTs or on board
17 Security Operations and Classroom Teaching
Investigation Through PPTs or on board
Subtotal
Module-3
|| Provsionigofresources | oyoqqo0m Teaching
9 d Through PPTs or on board
Management
5 Foundational security Classroom Teaching
operation concepts Through PPTs or on board
. Classroom Teaching
3 Resouroe Protection Through PPTs or on board
4 Incident response Classroom Teaching
P Through PPTs or on board
5 Preventive measures againg Classroom Teaching
attacks Through PPTs or on board
Classroom Teaching
6 Patch management Through PPTs or on board
7 Change and Configuration | Classroom Teaching
management Through PPTs or on board
. Classroom Teaching
8 Access control physical Through PPTs or on board
9 Software development Classroom Teaching
security outline Through PPTs or on board
10 Environment and security | Classroom Teaching
controls Through PPTs or on board
11 Security of the software Classroom Teaching
environment Through PPTs or on board
12 Software protection Classroom Teaching
mechanism Through PPTs or on board
13 Assessment of the softwarel Classroom Teaching
security effectiveness Through PPTs or on board
14 Assessment of the softwarg Classroom Teaching
acquisition security Through PPTs or on board
Subtotal

DMCS0133 WHITE HAT HACKING TECHNIQUE




Course Nature: Theory

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

Buffer Overflow Penetration Testing Hacking tools.

Credit: 4

Instructional Hrs
S Topic Pedagogy Th
No. eory Practice | Video | Project
+Tutorial
Module-l
- : Classroom Teaching
1 Foot Printing & Reconnaissance Through PPTs or on board
: Classroom Teaching
2 Scanning Networks Through PPTs or on board
3 Enumeration Classroom Teaching
Through PPTs or on board
. Classroom Teaching
4 Y Hacking Through PPTs or on board
. Classroom Teaching
S System Hacking Through PPTs or on board
. Classroom Teaching
6 Trojans & Backdoors Through PPTs or on board
Subtotal
Module-11
Classroom Teaching
! Viuses & Worms Through PPTs or on board
. Classroom Teaching
8 Sniffers Through PPTs or on board
. L Classroom Teaching
9 Socil Engneering Through PPTs or on board
. . Classroom Teaching
10| Denial of Service Through PPTs or on board
Session Hiacki Classroom Teaching
11 on Higcking Through PPTs or on board
L Classroom Teaching
12| Hiacking Web servers Through PPTs or on board
Subtotal
Module-111
. . Classroom Teaching
13 | Hacking Web Applicaions Through PPTs or on board
o Classroom Teaching
14 | SQL Injecton Through PPTs or on board
. Classroom Teaching
15 | Hacking Wireless Networks Through PPTs or on board




Classroom Teaching
Through PPTs or on board
Classroom Teaching
Through PPTs or on board
Classroom Teaching
Through PPTs or on board
Laboratory Mode [Hands on

16 | Evading IDS, Firewalls & Honey pots

17 | Buffer Overflow

18 | Penetration Testing

19 | Hackingtools

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 contrfoameworks, 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, performanceraimihg 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 an
legal requirements impacting the enterprise

Module-2

Goals, Mission & Obijectives of the Organization Organizational Processes Security RREspénsibilities

IS Strategies What is Governance Risk and Compliance Legislative & Regulatory Compliance Privacy
requirement Compliance Licensing and IP TrBasder data Flow Relevant laws and Regulations Maturity
modeling and process capability assemstrtechniques 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) Fiardy and outsourcing priaces and techniques Change
management techniques Supplier/vendor selection, contract and relationship management Business impac
analysis (BIA) and risk management practices Enterprise risk management (ERM) system Employment
Candidate screening & BGC HRgleement 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 Theory

Intstuctional Hrs

. Practice | Video | Project
+Tutorial

Module-1

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

Classroom Teaching
Through PPTs or on board




IT governance, security and control
5 frameworks, related standards, Classroom Teaching
guidelines Through PPTs or on board
and practices
3 IT audit role in governance Classroom Teaching
Through PPTs or on board
4 Committee structures with their roles| Classroom Teaching
and responsibilities Through PPTs or on board
5 Organizational structure, roles and Classroom Teaching
responsibilities related to IT Through PPTs or on board
6 HR policies such as hiring, performanc| Classroom Teaching
and training Through PPTs or on board
7 Segregation of duties and mappingto | Classroom Teaching
roles and responsibilities Through PPTs or on board
8 Organizational technology direction | Classroom Teaching
Through PPTs or on board
9 Organizational business strategic Classroom Teaching
direction and how IT aligns with it Through PPTs or on board
Processes for the development,
implementation and maintenance of IT Classroom Teaching
10 | strategy, policies, standards and
) Through PPTs or on board
procedures for an enterprise and the
essential elements of each
11 Regulatory and legal requirements Classroom Teaching
impacting the enterprise Through PPTs or on board
Subtotal
Module-l1
12 Goals, Mission & Objectives of the Classroom Teaching
Organization Through PPTs or on board
13 Organizational Processes Classroom Teaching
Through PPTs or on board
14 Security Roles & Responsibiliies Classroom Teaching
Through PPTs or on board
15 IS Strategies Classroom Teaching
Through PPTs or on board
16 What is Govemance Risk and Complial 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 | Licensingand IP Laboratory Mode [Hands on exercise
20 TransBorder data Flow Laboratory Mode [Hands on
exercises]
21 Relevant laws and Regulations Laboratory Mode [Hands on
exercises]
29 Maturity modeling and process Laboratory Mode [Hands on
capability assessment techniques exercises]
23 Performance measurement techniquey Laboratory Mode [Hands on
(e.g., balance score card techniques) | exercises]
24 Process optimization techniques Laboratory Mode [Hands on
exercises]
o5 Sourcing practices Laboratory Mode [Hands on
exercises]
26 Global sourcing practices Laboratory Mode [Hands on
exercises]

Subtotal




Module-11]

Service and operating level agreement] Laboratory Mode [Hands on
21 (S/OLAS) exercises]
Third-party and outsourcing practices | Laboratory Mode [Hands on
28 and techniques exercises]
Change management techniques Laboratory Mode [Hands on
29 exercises]
Supplierivendor selection, contract anl Laboratory Mode [Hands on
30 relationship management exercises]
31 Business impact analysis (BIA) and risk Laboratory Mode [Hands on
management practices exercises]
Enterprise risk management (ERM) Laboratory Mode [Hands on
32 system exercises]
33 Employment Candidate screening & B( Laboratory Mode [Hands on
exercises]
34 HR Agreement and Policies Laboratory Mode [Hands on
exercises]
35 HR Termination Processes Laboratory Mode [Hands on
exercises]
Vendor, Contractor, Consultant & Laboratory Mode [Hands on
36 . :
Supply Chain Controls exercises]
Standards and procedures for the Laboratory Mode [Hands on
37 | development and maintenance of the | exercises]
BCP and the testing methods
Subtotal

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







