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M.E. / M.Tech. REGULATIONS 2023 (R 2023)

CHOICE BASED CREDIT SYSTEM AND OUTCOME BASED EDUCATION

M.E. COMPUTER SCIENCE AND ENGINEERING

?

VISION OFTHE INSTITUTE

To be a world class institution to impart value and need based professional education to thea

ng the claspiring youth and carvit

excel lence, ach ievement

ass professional who have the quest for

ilities

A
To promote academic growth by offering state-of-art undergraduate, postgraduate and doctoral
programs and to generate new knowledge by engaging in cutting - edge research

B
To nurture talent, innovation, entrepreneurship, all-round
among the students and to foster competitiveness among stud

personality and value system
ents

To undertake cCIllfl.borA.-,five projects which offer opportunities for long-term interaction with
academia and industry

D
namely teaching, research,

consultancy, continu
To pursue global

VISION OF THE DEPARTMENT

to cater the ever-changing
ind ents.ut
To create bo co withlsnag ly softwa re professio

MISSION OF THE DEPARTM ENT

M1
To provide appropriate infrastructure to impart need-based technical education througheffective
teaching and research.

M2
To involve the students in collaborative projects on emerging technologies to fulfill the
industrial requirements.

M3
To render value based education to students to take better engineering decision with social
consciousness and to meet out the global standards.

M4
To inculcate leadership skills in students and encourage them to become a Globally competent
professional. )p
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PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEO 1
Develop proficiency as a computer science engineer with an ability to solve a wide range of
computational problems and have sustainable development in industry or any other work
environment.

PEO 2 Possess the ability to think analytically and logically to understand technical problems with
computational systems for a lifelong learning which leads to pursuing research.

PEO 3 Strongly focus on design thinking and critical analysis to create innovative products and become
entre pre neu rs.

PROGRAM OUTCOMES (POs)

Engineering Graduates will be able to:

POl An ability to independently carry out research / investigation and development work to solve
practical problems.

PO2 An ability to write and ocument.

PO3 mastery over the area of ComputerStudents should onstrate
Science and Eng

PO4 Efficiently design, build an
computing environments i

ication software for distributed and centralized
platfor:ms.

d develop
n varying

POs roblems by Communicating and
ng fields and pursue researchith rious

ntiorientation for

Understand
software com
effectively

ng of current Industry tre
and design solutions for rea

r and automation arenas,

hardware architectures, the

PO6 Model a com
understanding
transformation

tal
ign algorithms that explore the
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KNOIA'LEDGE INSTITUTE OF TECHNOLOGY(AUTONOMOUS), SALEM - 6375O4
M.E. COMPUTER SCIENCE AND ENGINEERING Version : 1.O

Courses of Studv and Scheme of Assessment (Requlations 2023) Date : 09.09.23

Course
Code Course Title

Periods / Week Maximum Marks
CAT CP L T P c IA ESE Total

SEMESTER I
Induction Programme

THEORY

1 ME23MA1O3
Ap
Co

plied Probabil ity and Statisticsfor
mouter Science Enqineers FC 4 3 1 0 4 40 60 100

") ME23RM2O1 Research Methodoloov and IPR RM 3 2 1 0 3 40 60 100

3 ME23CP3O1
Advanced Data Structures and
Algorithms PC 3 3 0 0 a 40 60 100

4 ME23CP3O2 Database Practices PC 3 3 0 0 3 40 60 100

5 ME23CP3O3 NetworkTechnoloo..' ,.,' r'' .'',r' 1J 3 0 0 3 40 60 100

6 ME23CP3O4
Principles of Programming
Languages PC 3 .r ,'3 0 0 3 40 60 100

7 ME23AC7XX Audit Co urse - Ix AC 2 nL 0 0 NC 100 100

PRACTICALS

8. ME23CP305
Advanced Data Structures and
Algorithms Laboratory PC 4 0 0 4 2 60 40 100

9 ME23CP3O6 Data base Practices Laboratory PC 4 0 0 4 2 60 40 100
EMPLOYABILITY EN

10 ME23PT8O1
Technical Seminai=/ Case Study
Presentation EEC 2 0 0 2 0 100 100

31 19 2 10 23 560 440 1000

THEORY

1 ME23CP3O7 Advanced Software Enqineerinq PC 3 3 0 0 3 40 60 100

2 ME23CP3O8
Multicore Architecture
and Programmlng PC 3 3 0 0 3 40 60 100

3 ME23MC7O1
Universal Human Values and
Ethics MC a 1 0 3 40 60 100

4 ME23CP4XX Professional Elective - I PE 3 3 0 0 3 40 60 100

5 ME23CP4XX Professional Elective - II PE J 3 0 U 3 40 60 100

6 ME23AC7XX Audit Course - IIx AC 2 2 0 0 0 100 100

7 ME23XX5XX Open Elective - I OE 3 3 0 0 3 40 60 100

PRACTICALS

ME23CP3O9 Software Engineerinq La boratory PC 2 0 0 2 1 60 40 100

EMPLOYABILITY ENHANCE

9 ME23PTBO2
Research Paper Review and
Presentation EEC 2 0 0 2 100 100

TOTAL 24 19 1 4 20 s00 400 900

3KIOT
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WLKNO GEED NI oSTITUTE TECHNF oLOGY AUT( ONOMOUS sAt ME), 637so4
E.M co UTMP ER scr NE Ec DAN GIEN EN RIE GN Version; 1.O

Cou rses of nd ScStudy heme of Assessnrent ( sulation 20Reg 23) Date : O9.O9.23
Periods / Week Maximum MarksS.No. Course

Code Course Title
CAT CP L T P c IA ESE Total

SEM III
EORY

1 ME23CP 10 S Practi 3 0 3 60 0
2. E23C nal El III 3 0 0 3 40 60 00
3 3XX ve-IIen El E 3 0 0 3 40 60

THEORY CUM PRACTICAL
4 ME2 XX ssion ctive - PE 5 3 0 2 4 50 50 005 ME23CP3 1 1 Internet ofThi S PC 5 3 0 2 4 50 50 100

PRACTICAL

6 ME23CP6O1 t2 0 72 6 60 40 100
15 o 16 23 280 320 600

SEM

1 ME23CP6O2 Project hase II PW 0 24 t2 60 40 100
24 0 o 24 t2 60 40 100

Number of Credits: 78

II)

Periods Week Itlaximum Ma rks
S.No. Course

Code Course
CAT CP L T P c IA ESE Total

1 ME23CP4O1 Cloud ComputingTechnologies
PE 3 3 0 0 3 40 60 100

2 ME23CP4O2 Foun of Data Science PE 3 3 0 0 3 40 60 1003 ME23CP4O3
PE 3 0 0 3 40 60 100

I Ima ProDi
3 3 0 3 1

5 Ma ne
PE 3 3 0 0 J 40 60 006. ME23C P406 Software ual Assura nce PE 3 3 0 3 40 60 100ME 7 tonom msUS PE 3 0 3 40 100M CP4 tnln dAnData cs PE 3 0 0 0 0 1

&
SEMESTER III
onal .I

Periods Week
S.No.

Maximum Ma rks
CourseCode

Course Title
CAT CP L T P c IA ESE Total1 ME23CP4O9 Web Services and ApI Design PE 3 3 0 0 3 402 100ME23CP41o Data Visualization Techn rques PE ? )J 0 0 3 40 60 100

3 ME23CP41 1
Compile r Optimization
Techn ues PE 3 3 0 0 3 40 60 100
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4. !'4E23CP472 Robotics PE 3 3 0 0 3 40 60 100
5 ME23CP413 Devops and Micro services PE 5 3 0 2 4 50 50 100

6 ME23CP474 Deep Learning PE 5 3 0 2 4 50 50 100
7 ME23CP415 Block chain Technologies PE 5 3 0 2 4 50 50 100

8 ME23CP416
Full Stack Web Application
Development

PE 5 3 0 2 4 50 100

Periods / Week Maximum Marks
S.No Course Code Course Title

CAT CP L T P c IA ESE Total
Except M.E. Computer Science and Engineering

a ME23CP5O1/
ME23CP31O Security Practices

OE 3 3 0 0 ? 40 100

2. ME23CP5O2/
ME23CP4O1 Technol ies

Cloud Computing OE 3 3 0 0 ? 40 60 100

3 ME23CP503/
ME23CP415 Block chain

OE 3 3 0 0 3 40 60 100

4 MEZ3CPs04/
ME23CP4T4

3 0 0 3 40 60 100

5 ME23CP5O5 3 0 0 2 40 60 100

6 ME23CP5O6 Pri Multlmedia 2 0 0 3 40 60 100
Except M.E. Industrial

7 ME23rS501/
ME23IS302

OE 0 0 3 40 60 100

8. ME23rS502/
ME23IS309 Elect 3 0 0 J 40 60 100

3

ME23ISs03/ 3 0 0 3 40 60 100

10 ME23IS504 Design of 3 0 0 3 40 60 100
11 ME23IS5O5 Circular Econo 3 3 0 0 3 40 60 100

Except M.E. Embedded System Techn

ME23ET501/
ME23ET31O

IoT for Smart Systems OE 3 3 0 0 3 40 60 100

13 ME23ET502/
ME23ET4O8

Machine Learning and DeepLearning OE 0 0 3 40 60 100

74 ME23ET5O3 Renewa ble EnergyTechnology OE 3 3 0 0 3 40 60 100
15. ME23ET504/

ME23ET423
Smart Grid OE 3 3 0 0 3 40 60 100

Except M.E. VLSI Design
16 ME23VL5O1 Big Data Analytics OE 3 3 0 0 3 40 60 100
t7 ME23VL5O2 Internet of Things and Cloud OE 3 3 0 0 3 40 60 100
18 ME23VL5O3 Medical Robotics OE 3 3 0 0 3 40 60 100
19 ME23VL5O4 Embedded Automation OE 3 3 0 0 3 40 100

Periods Week MaximumS.No. Course Code Course title CAT CP L T P c IA ESE Total

1
ME23MA1O3

Com uterScience E Ineers
Applied Probabillty and Statistics

FC 4 J 1 0 4 40 60 100

,
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50

Deep Learning .3_

Design Thinking or
OE 3

3Environmental Safety

OE

9. Safety in Engineering
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3

OE

OE
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AUDIT COURSES I Courses

Periqds / Week Maximum MarksS.No Course
Code

Course Title

CAT CP L T P c IA ESE Total
1 ME23AC7O1 English for Research PaperWriting AC 2 2 0 0 0 100 100

2 ME23AC702 Disaster Management AC 2 2 0 0 0 100 100
3. ME23AC7O3 Constitution of India AC 2 2 0 0 0 100 100

ppptfltl $ald;6lu_rLb / CrassicatME23AC7O4
Tamil Literature 100 100

ME23MC7O1
60 100

4.
AC 2 2 0 0 0

ES

1 MC 3 2 1 0 3 40
Universal Human Values and Ethics

DATORY

S. No. Course Category
Credits

Credit
o/o

FC
5

2 RM
3 4

3 PC 16 31 40
4 PE 6 72 15
5. OE 3 6 8
6. PW t2 1B 23

AC
3 4

B EEC
1 1

Total 12 78 100

AT Coursete FC MC Mandato Courses
CP ntact od nalP rSCS AC Audit Courses

L
Internal Assessment

T Tutorial Period Electiveo urses tionEnd Semester Examin
P Periodrato ect WorkP rses

C Credits EEC
Em ployabil ity Enhancement
Courses

.$MK-
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Course Objectives;

1

2 To become familiar with the web services building blocks.

3 To learn to work with RESTful web services

4 To implement the RESTful web services.

5 To understand resource oriented architecture.

UNIT_I INTRODUCTION TO WEB SERVICE 9

Overview - Web service (L2) - Archite

Architecting Web Services (L2): We

Service-Oriented Architecture (SOA),

tack, Logical Architectural View,

Deployment Architectu ral View

UNIT-II WEB SERVI€E'B.UILDING BLOCKS 9

Implementations (13) - In

Future of UDDI (12).

WSDL Syn

The UDDI plementations (13) - The

Introduction to SOAP

Implementations (13) -

(L2) - Se

n to WSDL

n to UDDI:

P Syntax OAP Messages - SOAP

P Binding (L2) - WSDL

UNIT- III 9

Request (12): HTTP Libraries - Processing the Response (12): XML Parsers - JSON parsers (12)

Handling Serialized Data- Clients Made Easy with WA

Programmable Web HTTP(12): od Information Scoping
Information The Competing Arc on the Programmable Web

Leftover Terminology - Writing Web (12): The Sample Application - Making the

UNIT - IV IMPLEMENTATION OF RESTFUL WEB SER
:'

VICES 9

torage Service (12) - object-oriented Design of s3 (13) - Resources -

HTTP Response Codes Resource (L3) - URIs - Addressability - Statelessness - Representations
- Links and Connectedness (12) - The Uniform Interface - Spring Web Services (12) - Spring
MVC Components - Spring Web Flow - A Service Implementation using Spring Data REST (L2).

Introducing the Simple S

UNIT-V RESOURCE ORIENTED ARCHITECTURE 9

Resource (L2) - URIs - Addressability - Statel essness (L2) - Representations - Links and
Connectedness (L2) - The Uniform Interface - Designing Read (L2) - Only Resource-Oriented
Services (12) : Resource Design - Turning Requirements Into Read - Only Resources - Figure
Out the Data Set (12) - Split the Data Set into Resources (12) - Name the Resources - Design
Representation (12) - Link the Resources to Each other (12) - The HTTp *@.

M.E.KIOT 13

KiCIT
$altrn -63? $04
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To learn the basics of web service.

View (12).

API
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TOTAL:45 PERIODS

oPEN ENDED PROBLEMS / QUESTTONS

ebnrob me SuchSn pteachud nnved gSObe gbPro e Srnden dEo nCfiS CCUo rse peC p
nat nstom rste mExanE Sd enda otn forS oIA nevand U tedamn ntse a Yven Sa Ass gg

BLOOM'S
Taxonon of this course the students will be able to:U com

Course Outcomesl

L2 - Understandco1 Explain how to write XML documents

L3 - Applyco2
Apply the web service building ks such as SOAP, WSDL and

UDDI
bloc

L2 - UnderstandDescribe the RESTful web services.co3

L3 - Applyco4 Implement the RESTful web service with Spring Boot MVC

L2 - Understandco5 Discuss Resou rce-oriented Architecture.

REFERENCE BOOKS:

, O'Reilly Media, 2007
1 Leonard Richardson and S

rgan Kaufmann Publishers,ces
2

McGovern, et al,,
2005.

lly Media, 2015.criS obJto a a pt3 Lindsay Bassett, i
ns, 2018.nning, Fifth Edition",4 Craig Walls, "Spring

eb Service with SPringing ADewail ly, "Build
5

9,
Raja CSP Raman,
5", Packt Publishin

rvices, Third Edition: A
)ava", Ingram short title,

Bogunuva Mohanra
pragmatic guide to d

3rd Edition , 2077.
6

with Java EE B: Create

ublishia 2018

Mario-Leander Reimer,
modern
RESTful web services with the lava

7

VIDEO REFERENCES:

watch?v=https://www.youtu be. g1

2 https://www.youtu be 44 ODG KYB?v BZco

WEB REFERENCES:

https ://restfu I a Pi, net/1

lea rn. m icrosoft. com/en-us/azu re/a rch itectu relbest- practices/api-desig nhttps://2

3 https :/lapi bl ueprint. orgl

ONLINE COURSES:

1 https : //www. cou rsera .org / learn /a pi -d esi g n -9oog I e-cloud-a pi g ee

https://www. u d emy. co m/cou rse/ rest-a pi-desig n-the-com plete-g u ide/2
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Mapping of COs with POs

COs POt PO2 PO3 PO4 PO5 PO6

co1
co2 1 3 3 1 2

co3 3

co4 1

co5 1

Average 1 3 2.4 3 1 2

l-Low, 2 -Medium, 3-High

,

KIOT t5 M.E. / M.Tech. Regutations 2023

POs

1 3 3

3

2 3 1 2
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Course Objectives:

1 To develop skills to both design and critique visualizations,

2 To introduce visual perception and core skills for visual analysis.

3 To understand technological advancements of data visualization

4 To understand various data visuallzation techniques

5 To understand the methodologies used to visualize large data sets.

UNIT_I INTRODUCTION AND DATA FOUNDATION 9

n nBasics (12) - Relationship between Visua

Process - Pseudo code Convention

Data - Structure within and

Other Fields (L2) - The Visualization

(13). Data Foundation- Types of

ng (13) - Data Sets (13)

UNIT-II FOUNDATIONS FOR VISUALIZATION 9

ght Visual Variables -
based on Perception

S

ntal

Visualization stages - Sem

Gibson's Afforda nce theory

Graphical Sy

of Perceptual

Historical Perspective es (13)-

UNIT- III vrsuALrzATroN TEcH NIQUES 9

Based Techniques (L3) - Region-Based Techniques - Combinations of Techniques (L3) - Trees

Structwes (13) - GrgRhics and Netwo,rks-

Spatial Data: One-Dimensio Dimensional Data (13) -

Dynamic Data - Combining Visualizing Spatial Data

Visualization of Point Data -Visu ion of Area Data (13) - Other

Issues in Geospatial Data Visualizati Point-Based Techniques - Line

D isplaying H iera rch ica I

Graphs/Networks (13).

Displaying Arbitrary

UNIT. IV TNTERACTTON CONCEpTS AND TECHNIQUES 9

Text and Document Visualization: Introduction - Levels of Text Representations - The Vector

Space Model - Single Document Visualizations (L3) - Document Collection Visualizations (L3) -
Extended Text Visualizations Interaction Concepts: Interaction Operators - Interaction

Operands and Spaces (L3) - A Unified Framework. Interaction Techniques: Screen Space -

Object-Space (L3) - Data Space - Attribute Space - Data Structure Space - Visualization
Structure (L3) - Animating Transformations - Interaction Control.

UNIT-V RESEARCH DIRECTIONS IN VISUALIZATIONS 9

izations (L2) - Problems in designing effective Visualizations (12) -

Issues of Data. Issues of Cognition (L2), Perception, and Reasoning (L2). Issues of System

Design Evaluation, Hardware and Applications (12).

Steps in designing Visual

fi/K^-
Board of Studies
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TOTAL:45 PERIODS

oPEN ENDED PROBLEMS / QUESTTONS

Course Specific Open Ended Problems will be solved during teaching. Such problems can be
given asAssrgnments and evaluated as IA only and not forthe End Semester Examinations.

the students will be able to:on of this course
Course Outcomes:

n com
BLOOM'S

Taxono
co1 Visualize the objects in different dimensions L3 - Apply

co2 Design and process the data for Visualization L3 - Apply

co3 Apply the visualization techniques in physical sciences, computer
science, applied mathematics and medical sciences.

L3 - Apply

co4 Apply the virtualization techniques for research projects L3 - Apply

cos Identify appropriate data visualization techniques given particular
requirements imposed by the data

L2-
Understand

REFERENCE BOOKS:

1
teractive Data Visualization

Foundations, Techniq ons", 2010,
Matthew Ward, Georg

2 Kaufmann Publishe
Colin Ware, "Info lization Perception fr", 4th edition, Morgan

3
Robert Spence "In
2nd Edition , 2007.

on", Pearson Education,

4 Alexandru C. Telea, i' A.K.Peters Ltd, 2008.

VIDEO REFERENCES:

1

2 https :1/www.youtu be. com/u

?J https ://www. youtu be. co m/u ser/Goog leDevelopers

WEB REFERENCES:

1

2 https : //www. d ata-to- viz.com /
3 h ttps : //www. d a ta vi s u a I izati o n soci ety. org/

ONLINE COURSES:

1 https : //www.storytel I i n gwithdata. com/

2 https ://visua I isi n gdata. com/
,-

J https://g ith u b. com/ha l9a i/a weso me-dataviz

KIOT t7 M.E. / M.Tech. Regulations 2023
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Mapping of COs with POs

COs
POs

PO1 P02 PO3 PO4 PO5 PO6

co1 3 1 2 2 1 2

co2 2 2 3 2 2

co3 1 2 2 1 1

co4 3 l_ 3 3 2 2

co5 2 1 3 2 2 2

Average 2.20 1 2.40 2.40 1.40 1.60

1-Low, 2 -Medium, 3-High

StudicE
ol CSE &lT

Tcchnoto0Y

?

1

i, ",,;

!
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Course Objectives:

1 To understand the optimization techniques used in compiler design.

2 To be aware of the various computer architectures that support parallelism

3 To become familiar with the theoretical background needed for code optimization

4

5 To learn the various optimization algorithms.

UNIT-I INTRODUCTION 9

UNIT-II IN N-LEVEL PARALLELISM 9

cheduling Constraints (12)

Global Code Scheduling (13 Advanced code motion techn

Schedulers (L3) - Software Pipelin ing

Processor Architectures - - Block Scheduling (13) -
Interaction with Dynamic

THEORY 9

Basic Concepts - Matrix-Multiply: An paces- Affine Array Indexes - Data

Reuse- Array data dependence Analysis

UNIT - IV FOG R A DN
ION

OPTIMI
APPLI 9

Finding Synchronisation (L3) - Free Parallelism- Synchronisation

Pipelining - Locality Optimizations (13) - Other Uses of Affine Transforms (12).

etween Parallel Loop (L2) -

UNIT-V INTE RPROCEDURAL ANALYSIS 9
Basic Concepts - Need for Interprocedural Analysis (L4) - A Logical Representation of Data Flow

- A Simple Pointer (L4) - Analysis Algorithm (L4) - Context Insensitive Interprocedural Analysis

(L4) - Context - Sensitive Pointer-Analysis - Datalog Implementation by Binary Decision

,Diagrams (14).

TOTAL:45 PERIODS

oPEN ENDED PROBLEMS / QUESTTONS

asAssignments and evaluated as IA only and not for the End semester in ti&{

M
H.n,

3

(lOT {i*mPur, KekaP*lxY*nt,
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,' Branch 14.9:;..,- m p u te c i a n=e'e=.i'ii.u

To understand the techniques used for identifying parallelism in a sequential program.

Language Processors (L2) - The Structure of a Comp,,iler (L2) - The Evolution of Programming

Languages - The Science of Building a ComRiler 1litr I Applications of Compiler Technology

Overview of Basic Blocks and F, Graphs - Optimization of Basic Blocks (13) - Principle Sources

of Optimization (L3). . '=-"' .,i:1,,' ,

UNIT- III OPTIMISING FOR PARALLELISM AND LOCALITY.

Course Specific Open Ended Problems will be solved during teaching, Such problems can be giver

KIOT



BLOOM'S
Taxonomy

Course Outcomes:
Upon completion of this course, the students will be able to:

L3 - Applyco1 Design and implement
compiler.

techniques used for optimization by a

L3 - Applyco2 Modify the existing architecture that supports parallelism.

L3 - Applyco3 Modify the existing data structures of an open source optimising
compiler

L3 - Applyco4 Design and implement new data structures and algorithms for code
optimization

L4 - AnalyzeCritically analyse different data structures and algorithms
building of an optimising compiler.

used in the
cos

REFERENCE BOOKS:

1
Ron K

2010.
Cytron, Richard J LeBlanc Jr,, "Crafting a Compiler", Pearson

Ed ucation
Charles N

Torbengidius Mogensen, "Basics of Compiler Design", Springer, 20112

3
Alfred V Aho, Monica S Lam, Ravi Sethi, Jeffrey D Ullman, " Compilers - Principles,
Techniques and Tools", Second Edition; Pe arson Education 2007.

Randy
Ed ition

Allen, Ken Ke
200 1.

r Modern Architectures, Firstn
4

5

I
Lan and Cou CS

effre
ird

v
Edi

on to Automata Theory
2007.

VIDEO REFERENCES:

John Hopcroft,
6.

https://god bolt.orgl1

ization-compilerhttps://lea rn. m icros2

WEB REFERENCES:

https ://com pil eropti mizations1

2 https://com m u n ity. st. com/t5/stm 32 - mcus-p rod ucts/com piler-optimization- problems/td-
p/542634

1 https://n ptelvideos. com/cou rse. ph p?id =439

2 https://www. q uora. com/Where-can-I-find-a-free-online-compiler-for-C-language

Mapping of COs with POs

POs
COs PO1 P02 PO3 PO4 PO5 PO6

. co1 2 2 2 3 2 2

3 3co2 3

3co3 3 3 3

co4 3 3 J 3

3 3cos 3 3

2.5 2.6Averaqe 2.6 2.6 2.8 3

l-Low, 2 -Medium, 3-High .0. ,u L/t
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Course Objectives:

1 To introduce the concepts of robotic systems

2 To understand the concepts of instrumentation and control related to robotics

3 To understand the kinematics and dynamics of robotics.

4 To learn the artificial intelligence techniques and task planning for robotics.

5 To explore robotics in industrial applications.

INTRODUCTION TO ROBOTICSUNIT-I
Robotics - History - Classification and Structure of Robotic System (L2)

Degrees of freedom - Robot joints coordinates (.L2) - Reference frame

Robot languages - Robotic sensors - 'prbiirnf inO ringe sensors (L2

- Basic components -

rs - workspace (L2) -

) - ultrasonic sensor-

ROBOT KINEMATICS AND DYNAMICSUNIT-II
Kinematic Modelling (L2): Translation and Rotation Represe

- DH parameters - Forward and inverse kinematics - J Dynamic Modelling (12):

- Lagrange formulation -a - Equations of motion usin

Coordi nate transformation

Forward and inverse dyn

Newton Euler formulation,

ROBOTICSII0O..NIT*,, Lr,, = " === ,;' 9UNIT-III

variable structure control and impeda nce

L2) - computed torque control -

utions (L2) - linear feedbackControl of robot manipulator

systems - single (L2) - axis PID

UNIT-IV ROBOT INTELLIGENCE AND TASK PLANNING

UNIT.V INDUSTRIAL ROBOTICS 9

Robot cell design and control (L2) - cell layouts - multiple robots and machine interference

(L2) - work cell design - work cell control (L2) - interlocks - error detection deduction and

recovery (LZ) - work cell controller - robot cycle time analysis (L2) - Safety in robotics (12) -

Applications of robot and future scope (12).

TOTAL:45 PERIODS

oPEN ENDED PROBLEMS/QUESTTONS

Course Specific Open Ended Problems will be solved during teaching. Such problems can be
glven as Assignments and evaluated as IA only and not for the End Semgsteffrygtgations.

Ar-tificial Intelligence - techni ues (12) - search problem ion (L2) - predicate logic

means and end analysis (L2) - problem solving - robot learning ) - task planning - basic

problems in task planning (L2) - AI in robotics and Knowledge Based Expert System in robotics

( L2).
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I

BLOOM'S
Taxonothe students will be able to:com letion of this cours

Course Outcomes:
U

L2 - Understandco1

L2 - UnderstandUnderstand the concept of kinematics and dynamics in roboticsco2

L2 - UnderstandDiscuss the robot control techniques.co3

L2 - Understandco4 Explain the basis of intelligence in robotics and task planning

L2 - Understandco5 Discuss the industrial applications of robotics.

REFERENCE BOOKS:

1
Mikell. P. Groover, Michell Weis, Roger. N. Nagel, Nicolous G.Odrey, '
Robotics Technology, Programming and Applications', McGraW Hill, Int 20L2'

Ind ustrial

Reza N.Jazar, 'TheorY of APPIied
Springer, 1't Indian RePrint, 2010'

Robotics Kinematics, Dynamics and Control',
2

K.S.Fu, R.C.Gonzalez and
Intelligence', Tata McGraw3

rning, New4 An Integrated Ap
Richard D. Klafter,

ntrol)', Addison-Wesley,to Robotics (Mech
2nd Edition 2004.
John J. Craig, 'I

5

VIDEO REFERENCES:

ht OiVxt<oeZXNxDvVHqLsXG4dMWi1

https://www.TED2

WEB REFERENCES:

https://openai1

://www.therobotreport. comi ir,""-'-2

3 https : //www. i eee- ras. orgl

ONLINE COURSES:

https : //g ith u b. co1

2 https : l/www. cou rsera. o rglcou rses?q u ery = ;oboti cs

,

Mapping of COs with POs

POs

P02 PO3 PO4 PO5 PO6COs PO1
2co1 1 3 3

2 3 2 1 1co2 1

3 3 2co3 1 2

23co4 2

3 3 3co5 1

2.7 2.7 42Average 2.3 3

2 -Mediu h1-Low 3-Hi

M.E. 3KIOT 22
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Course Objectives:

1 To learn the basic concepts and terminology of DevOps.

2 To gain knowledge on Devops platform.

3 To understand building and deployment of code

4 To be familiar with DevOps automation tools

5 To learn basics of MLOps.

UNIT - I INTRODUCTION

Software Engineering (L2) - Tradition al and Agile process models ,

(132) - need for DevOps (L2) -Practices - DevOps life cycle process

(12) - DevOps - Definition (12) -
Barriers (12).

UNIT. II DEVO 9

Cloud as a platform - IaaS,

Data Centres - Operation S

services - SLA (13)- capaci

Concepts (13)

(12) - Virtualizati

Hardware provi

security (12) -

si

ng

pporting Multiple

software Provisioning - IT
n - Service Operation

(12) - Su

BUI 9

continuous integration - monitoring

Management (12).

testing (13) - Deployment

Integration Testing (13)-

e Protected (12) - Identity

Microservices architectu re

rces

pipeline - Development and and

tob

UNIT. IV DEVOPS AUTO MATION TOOLS 9

Infrastructure Automation (L2) - Configuration wanagernent

Performance Management (L2)- Log Management (L2)- Monitoring

ent Automation (12) -

UNIT - V MLOPS I
nition (12) - challenges (L2) - Developing Models (L2) - Deploying to production

(13) - Model Governance (12) - Real world examples (13).

MLOps (12) - Defi

TOTAL I 45 PERIODS

IST OF EXPERIMENTS/ EXERCISES:
'?

1
Creating a new Git repository, cloning existing repository, Checking changes into a Git
repository, Pushing changes to a Git remote, Creating a Git branch.

2 Installing Docker container on windows/Linux, issuing docker commands,

3 Building Docker Images for Python Application

4 Setting up Docker and Maven in Jenkins and First pipeline Run

Boers of Stuslas
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UNIT - III



5 Running Unit Tests and Integration Tests in Jenkins Pipelines,

TOTAL:3O PERIODS

oPEN ENDED PROBLEMS / QUESTTONS

Course Specific Open Ended Problems will be solved during teaching. Such problems can be given

asAssignments and evaluated as IA only and not forthe End Semester Examinations.

Course Outcomes:
Upon completion of this course, the students will be able to:

BLOOM'S
Taxonomy

co1 Implement modern software Engineering process. L3 - Apply

co2 Work with DevOps platform L3 - Apply

co3 Build, test and deploy code L3 - Apply

co4 Explore DevOps tools. L2 - Understand

co5 Correlate MLOps concepts with real time examples L3 - Apply

REFERENCE BOOKS:

1
Len Bass, Ingo Weber a re Architect's Perspective",
Pearson Education 20 .i

2

3 Viktor Farcic - "The .1 Toolkit: Docker Swarm Publishing, 2017

4 Mark Treveil and the Team - "Introducing M illy Media- 2020

VIDEO REFERENCES:

1 https : //youtu. bel7 kX3

2 https : //youtu. belrX4m

3 h ttps : //youtu . be/XL4 KGe
tt t:::l:t,It : ::::::::::: t::::::: :

.::,:::t::.::i.il.. $iriliiiBtlli4a,,i;: -WEB REFERENCES:

1
,L https : //www. sta ckify. com

2 http ://docs. oracle. com
J

https ://m i croservice. i o

ONLINE COURSES:

1 h ttps : //www. u d e my. co m/to p i c/ m i crose rvi ces

2 https : //sta ra g i le. com/i n/devops

3
https://aws. a m azon. com/tra in ingllea rn -a bout/devops/?trk= d 5f5 0B6e-2756-4df0-af53-
d57b79eb29a9

TOTAL:75 PERIODS

ffi"*
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Facultv of CSE & lT
Knarledgc tnlmutc of TechnologY
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KIOT dempue, KakaPalaYam,
Selcm-637 5(X
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loakim Verona - "Practical DevOps" - Packet Publishihg,,2016

3.

.?



PO3 P04 PO5COs PO1 PO2

3 2 2 3co1
33 2ca2
2co3 3 2 2 3

3c04 3 2 2

cos 3 2 2 1 2

Average 3 2 1.5 2 2.6

Ma of COs with POs

POs

l-Low, 2 -Medium, 3-High

PO6

3

3

3
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Course Objectives:

1 To develop and Train Deep Neural Networks

2
To develop a CNN, R-CNN, Fast R-CNN, Faster-R-CNN, Mask-RCNN for detection and
recog n ition

3 To build and train RNNs, work with NLP and Word Embedding

To understand the internal structure of LSTM and GRU and the differences between them4

5 To learn the Auto Encoders for Image Processing.

9DEEP LEARNING CONCEPTSUNIT-I

Fundamentals about Deep Learning

modelling (12) - Early Neural N

(L2) - Scalars (12) - Vectors (

Learning Algorithm (12) - Probabilistic

g different from Machine Learning

onal Tensors (12) - Manipulating

- Video Data (12)

(12) -

9UNIT-II NEURAI NE WORKS
:::=i :.:=

Optimizers (13) - Activation

ral networks (L3) - Feature

pernder fitti rs (13)Engineering (13) - Over fitti

Functions (L3) - Loss Fun

About Neural Network (12 ng Blocks of Neural Netwo

) - Data Pre-processing

9UNIT- III CONVOLUTIONAL NEURAL NETWORK

9UNIT - IV NATURAL LANGUAGE PROCESSING USING RNN

About NLP & its Toolkits. Language Modelling - Vector Space Model (VSM) (13) - Continuous Bag of

Words (CBOW) - Skip-Gram Model for Word Embedding (13) - part of Speech (PoS) Global Co-

,occurrence 
Statistics - based Word Vectors - Transfer Learninq (L3) - Word2Vec Global Vectors for

Word Representation (13) - Backpropagation Through Time (13) - Bidirectional RNNs (BRNN) (13) -

Long Short Term Memory LSTM - Bi-directional LSTM-Sequence-to-Sequence Models (Seq2Seq)

(13) - Gated recurrent unit GRU (13).

UNIT.V
DEEP REINFORCEMENT & UNSUPERVISED

LEARNING hp,

About CNN (12) - Linear Time Inv Itering - Building a convolutional

neural network - Input Layers (L3) - ) - Pooling Layers (13) - Dense Layers

(13) - Backpropagation Through the Conv nal Layer (13) - Filters and Feature Maps -

Backpropagation Through the Pooling Layers (13) - Dropout Layers and Regularization (13) - Batch

Normalization - Various Activation Functions - Various Optimizers (L3) - LeNet - AlexNet - VGG16

- ResNet (L2) - Transfer Learning with Image Data (L2). Transfer Learning using Inception Oxford

VGG Model (12) - Google Inception Model (12) - Microsoft ResNet Model-R-CNN (13) - Fast R-CNN -

Faster R-CNN (13) - Mask-RCNN - YOLO (13).

iJssr,s o{ Sludies
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About Deep Reinforcement Learning (12) - Q-Learning (L2) - Deep Q-Network (DQN) (12) -
Policy Gradient Methods (12) - Actor - Critic Algorithm (13) - About Auto encoding (12) -
Convolutional Auto Encoding (L2) - Variational Auto Encoding - Generative Adversarial Networks
(L2) - Autoencoders for Feature Extraction(L3). Auto Encoders for Classification - Denoising
Autoencoders (L3) - Sparse Autoencoders (L2).

TOTAL:45 PERIODS

LIST OF EXPERIM E NTS/ EXERCISES:

1 Feature Selection from Video and Image Data.

2 Image and video recognition

Image Colorization.

4 Aspect Oriented Topic Detection & Sentiment Analysis

5 Object Detection using Autoencoder.

TOTAL: 30 PERIODS

TOTALT 75 PERIODS

ly and not for the En

be solved drCourse Specific Open Ended

asAssignments and eval

. Such problems can be given

Examinations

Course Outcomes:
Upon completion of this

BLOOM'S
Taxonomy

co1 Understand Feature Extraction from Image and Video Data.. : :::: L2 - Understand

co2 Implement Image S
Images. L3 - Apply

co3 L3 - Apply

co4 Analyse Traffic Information L4 - Analyze

co5 Apply Autoencoder for Cturrifiiut,'on A f"ut, raction L3 - Apply

REFERENCE BOOKS:

1

2
Deep Learning A Practitioner's Approach Josh patterson and Rdam Gi bson O'Reilly Media,
Inc. 2077

3 Learn Keras for Deep Neural Networks, Jojo Moolayil, Apress, 2018.

4 Deep Learning Projects Using TensorFlow 2, Vinita silaparasetty, Apress,2o2o.

5 Deep Learning with Python, FRANCOIS CHOLLET, MANNING SHELTER ISLAND, 2017

VIDEO REFERENCES:

"2 I h ttps : //on I i necou rses. n ptel . ac. i n/noc20_cs62lprevi ew

2 https: //on I i necou rses. n ptel. ac. i n/noc20_cs50/preview

WEB REFERENCES:

1 h ttps : //www. ka g g I e. co m/ I ea rnli ntro -to-d ee p- I ea rn i n g A \,/
.:1+ i ..- ,.,

KIOT 27 M.E. / M. . Regulations 2023
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oPEN ENDED PROBLEMS /
QUESTTONS

Implement image recognition and image classification using a

Pro Deep Learning with TensorFlow, Santanu Pattanayak, Apress,2017.
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2 https ://www. dataca m p. com/tutorial/tutori a I -deep- Iea rni n g -tutoria I

ONLINE COURSES:

1 https : //www. u demy. com/cou rse/d eepl ea rn i n g

7 https : //i n . nn ath wo rks. co m/so l uti o n s/d eep - l ea rn i n g

Mapping of COs with POs

POs

PO3 PO4 PO5 PO6COs PO2

3 3 3co1 2 2

22 2 2 3 3co2
2 3 2 3co3 2 2

co4 2 2 3 3 3

3 2 2co5 2 2

Average 2
i:iri: ii :::: :

3 2.6 2.6
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Course Objectives:

.L To u nderstand cryptographic fu nda mentals and blockchai n technology.

2 To learn the crypto currency mechanics and impacts of block chain technology on it.

3 To gain comprehensive understanding of ethereum

4 To explore the understanding of both prlvate and public Blockchain and smart contract.

5 To learn various aspects of block chain technology like applications in various domains,

UNIT-I INTRODUCTION OF CRYPTOGRAPHY AND
BLOCKCHAIN 9

Introduction to Blockchain (L2) - Blockchain Technology Mechanisms & Networks (12)

ective

entity (L2) - Digital SignaturesTransactions and Blocks (L2) - P

ockchain(L2)(12) - Hashing and public key c

) Blockchain Challenges (12)Blockchain Origins (L2) - Obj

UNIT-II BITCOIN AND. CRYPTOCURRENCY 9

Developments, B

Machine (EVM)

Currency, (L2)

Introduction to Bitcoin (L2)

Cryptocu rren cy( L2)

ning Process (12) - Mining

- Blockchain and Digital

(L2) - Ethereum Virtual

tcoin Network (12) - The

ntralization and H

ockchain Technology on

UNIT- III INTRODU 9

Introduction to Ethereum (12) - Conse L2) - Metamask Setup (L2) - Ethereum

Accounts (L2) - Transactions - Receiving Ethers (L2) - Smart Contracts (12)

nsus Mechanisms (

UNIT - IV INTRODUCTION TO HYPERLEDGER AND SOLIDITY
9

Introduction to Hyperledger (12) - Distributed Ledger Technology & its Challenges (12)

Hyperledger & Distributed Ledger Technology (2) - Hyperledger Fabric (L2) - Hyperledger

Composer (12) - Solidity - Language of Smart Contracts (L3) - Installing Solidity & Ethereum

Wallet (L3) - Basics of Solidity - Layout of a Solidity Source File & Structure of Smart Contracts
(13) - General Value Types (12).

UNIT-V BLOCKCHAIN APPLICATIONS 9

I,nternet of Things (L3) - Medical Record Management System (L4) - Domain Name Service and

Future of Blockchain and Alt Coins (14).

TOTAL:45 PERIODS

LIST OF EXPERIM ENTS/ EXERCISES:

1 Create a Simple Blockchain in any suitable programming langu

of

MKIOT 29
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2 Use Geth to Implement Private Ethereum Block Chain.

3 Build Hyperledger Fabric Client Application

4 Build Hyperledger Fabric with Smart Contract.

5 Create Case study of Block Chain being used in illegal activities in real world

6 Using Python Libraries to develop Block Chain Application.

TOTAL: 30 PERIODS

TOTAL: 75 PERIODS

OPEN ENDED PROBLEMS /
QUESTIONS

Course Specific Open Ended Problems will be solved during teaching. Such problems can be given
asAssignments and evaluated as IA only and not forthe End Semester Exarninations.

Course Outcomes:
Upon completion of this course the s.tlrdents;will be able to:

BLOOM'S
Taxonomy

co1 Understand and explore nology. L2 - Understand

co2 Understand the cry mechanics an block
chain technolo

L2 - Understand

co3 Apply the learning
Ethereum.

to build de-centralize L2 - Understand

co4 Understand and a he working of Hyperledger L3 - Apply

cos L4 - Analyze

REFERENCE BOOKS:

1
Imran Bashir, "M echnology, Decentral ization,
and Smart Contracts E blishing, 2018

2
Narayanan, J. Bonneau, E. Felten, A. Miller, S. Goldfeder, "Bitcoin and Cryptocurrency
Technologies: A Comprehenslve trntroduction" Princeton University Press, 20t6.

3 Antonopoulos, Mastering Bitcoin, O'Reilly Publishing, 2014.

4
Antonopoulos and G Wood, "Mastering Ethereum: Building Smart Contracts and
Dapps", O'Reilly Publishing, 2018.

5 D. Drescher, Blockchain Basics. Apress, 2017

VIDEO REFERENCES:

1 h ttps : //vi d i co. co m/ n ews/ b I ockch a i n -a n i mati onl

2 https ://www.youtu be. com/watc6zv= qOVAbKKSH 1 0

3 h ttps : //www. yo utu be. co m/watch ?v = a4xgV qZdd6M

{,\,EB REFERENCES:

1 https : //www. gee ksforg eeks. orglsol i dity/

2 https : //www.tutorialspoi nt. com/ethereum/index. htm

https://docs.aws.amazon.com/managed'blockchain/latest/hyperle dgerhpriy'pr
dev/managed- blockcha in-g et-started -tutorial. htm I (K7

d']}nt, '-,
of esE & tT
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ONLINE COURSES:

1 https : //n ptel . a c. i n/cou rses/ 1 0 6/ 70 4 / t0 6 L04220 / #

2 https : //www. udemy. com/cou rse/bu i ld -you r- blockcha in- az/

3 https://ed uxla bs. com/cou rses/blockchain-technologytraining/?ta b=ta b-curriculum

Mapping of COs with POs

POs
COs PO1 P02 PO3 PO4 PO5 PO6

2 1 3 2 2 3co1

3 2 2co2 2 1

co3 2 1 3 1 2 1

co4 2 1I ,,,:, 2':t', 3 2 2

co5
Average 2 1 2.25 2 2

2 -Medium,

,?
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Course Objectives:

To understand the communication with a server over the HTTP protocol
3

To learn all the tools need to start building applications with Node'js

ement the Full Stack Development using MEAN Stack'To impl

4

5

10FUNDAMENTALS & TYPESCRIPT LANGUAGEUNIT-I
deiServer-Side Web APPlications - Client-

Scri pt

ons (L3)- Single Page Application -

Expression and OPerators- Fun

(L3)- Decorators - Enums-

Data Types - Variables-

- Generics Modules Enums
About Type ScriPt - Creating TY

10ANGUUNIT-II

10NODE.jsUNIT- III

Chaining callbacks-File System- Synchronous vs'

asynchronous I/o - path and directory operations- File Handle (L3) - File Synchronous API - File

Asynchronous ApI (13)- File Callback ApL Timers - Scheduling Timers- Timers Promises API -

Node.js Events- Event Emitter - Event Target and Event API - Buffers- Buffers and Typed

Arrays (L3)- Buffers and iteration- Using buffers for binary data - Flowing vs non-flowing

streams - JSON (13).

Node .Pae.js .Manager NPM - Modules-About Node.js- Configuring

Asynchronous Programming

Callback errors-Abstracting

(13) - Call

callbacks

(13) - Callback functions-Stack and Event LooP

7EXPRESS.JSUNIT - IV

Express.js Application Structure - Configuration (L3)- Settings - Middleware-

body-parse - cookie-parser- express-session (L3) - respo

parameters - Routing - router-route(path)- Router Class- Request

Express.js App Settings (L3)- Defining Routes -Express.js- How Express.js Works - Co nfiguring

nse-time- Template Engine - lade. EJ-

Starting the APP

nse Object (13)

About Angular, Angular C ng an Angular Project - nts (L3) - ComPonents

Interaction- Dynamic ComP Angular Elements - Angul - Template Driven Forms

- Property - Styie - Class and Event Binding (L3)- Two s- Reactive Forms - Form

Group Form Controls uration-Router State (L3)-

Navigation Pages- Router Li ng- Matching Strategies (L3)-

Services - DePendencY Injection from the Server- CRUD OPerations

(13)- Http Header Operations- intercepting and responses

. . t"'i
r ' -t,

KIOT 32 2023
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- Error Handling- RESTful (L3).

MONGODB 8

Introduction to MongoDB - Documents - Collections - Subcollections - Database (L2)- Data Type

- Dates- Arrays - Embedded Documents (L2)- CRUD Operations - Batch Insert - Insert Validation

- Queryinq the Documents - Cursors (L2) - Indexing - Unique Indexes (L2) - Sparse Indexes -

Special Index and Collection Types - Full-Text Indexes (L2)- Geospatial Indexing - Aggregation

framework (l-2).

TOTAL:45 PERIODS

LrsT oF EXPERIMENTS/EXERCTSES:

1 Accessing the Weather API from Angular.

Accessing the Stock Market API from Angular

3 Call the Web Services of Express

4 Read the data in Node.js

CRUD operation in Mong ar.

TOTAL: 30 PERIODS

TOTAL: 75 PERIODS

BLEMS

given asAssignments and ev

Course Specific Open End g, Such problems can be

ester Examinations.

Upon completion of this course
ourse Outcomes: BLOOM'S

Taxonomy

co1 Develop basic programming L3 - Apply

co2 Implement a front-end web application using Angular L3 - Apply

co3 Create modules to o rganize the server. L3 - Apply

co4 Build RESTful APIs with Node, Express and MongoDB with
confidence" L3 - Apply

cos Interpret to Store complex, relational data in MongoDB using
Mongoose. L2 - Understand

REFERENCE BOOKS:

1 Adam Freeman, Essential TypeScript, Apress, 2019

2 Mark Clow, Angular Projects, Apress, 2018

2 Alex R. Young, Marc Harter,Node.js in Practice, Manning publication,2Ol4

4 Pro Express.js, Azat Mardan, Apress, 2015

5
MongoDB in Action, Kyle Banker, Peter Bakku haun Verch, Douglas Garrett, Tim
Hawkins, Manning Publication, Second edition, 2016

ffirs
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2 h tt p s : l/y o u tu .b e / Gzk4cc B LTQ s ? s i = 47 227 Jzg fX U w X - O r

3

WEB REFERENCES:

1 https://www, mongod b. com

https : //www.si mpl ilea rn. com/what-is-ful l-stack-development-article

https://ifact, iitk. ac. inlprod uct/f u lo per-a n g u I a r- react-a nd- mon go-d b-

advance
ll-stack-web-deve

ONLINE COURSES:

1 https://www. classcentral.com/cou rse/full-stack-mobile-app-development-35062
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