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BRIDGE COURSIE

Teaching
rsc : ;
gNe %D;de Course Name Scheme | Credity Types
—— L: | T| P .
'Tf MCBOO01 | Computer Fundamental and Programming 3 I 0 4 [ BCr |
’1’# MCB003 | Introduction to Internet Technology 3 10] 0 3 BC2
B | . ——" s,
| MCBO03 Fundamental of Operating Systems 3 0 0 3 BC3
3ol — : P
7| mCBOg! Operating System Lab o ol 4 ? BC-L |
——TCB083 | Internet Tech 1|
; ﬂ nternet Technology Lab 0 0 4 2 BC-L |
Total Hours and Credits | 9 | ] 14 '
| ______.______3____
+BC: Bridge Course, BC-L: Bridge Course Lab
SEMESTER |
] _
. c Teaching .
SN0 Cooudr:c Course Name Scheme Credits Types |
’ L. | T B
1. | MDSI01 | Computer Fundamental and MS Excel 3jj0 ] 0 ._B__LLJJFC
'.j__ MDS103 Software Engincering i| 0] O 3 | cC |
3, | MDS105 | Data Science 3 ol © 3 cC
4 | MDS107 Discrete Mathematics 31 0] 0O 3 cc
5| MDSIO9 Python Programming | 3 0| o] 3 | CC-L
6. | MDSI81 | MS Excel Lab 0| 0] 2 L
7 | MDSI83 | Python Programming Lab0 o) 9| 2 bo|eeL |
§ | MDSI8S | Data Science Lab gl i 2 L e
| | | |
|\! Gp General Proficiency Non-Credil | ]
Total Hours and Credits | 15 | 0] 6 18

ives from other Departments/Schools, AEC: Ability Lnhancement

*CC: Core Coursc from IT, L: Lab, OF: Open Eloct

Course
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SEMESTER II
Teaching
Course ;
S.NO Course Name Scheme Credits Types
Code
L 1| i
1. MDS102 | Analysis and Design of Algorithm 3100 3 cC
2. MDS104 | Data Structures 30 0 3 CC /SEC
3. MDS5106 | Machine Learning 30| 0 3 CC
4. MDS108 | Database Management System 31 0| 0O 3 cC
5. MDS110 | Data Modelling and Visualization 31 0] 0 3 CcC
6. MDS112 | Theory of Computation 30 0 3 CC /SEC
7. MDS5186 | Machine Learning Lab 0] 0] 2 1 CC-L
8. MDS188 | Database Management System Lab o 0| 2 1 CC-L
0. MDS184 | Data Modelling and Visualization Lab ol 0| 2 1 oL
10. ITV301 Professional Ethics 201 0 0 1 VAC
11. GP . . ]
General Proficiency Non-Credit
Total Hours and Credits | 20| 0| 6 22

*SEC: Skill Enhancement Course, VAC: Value Added Course
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SEMESTER |

~ Computer Fundamental and MS Exccl

“Course Code [ MDSI01 | Course Credity: 3

C!J_“_r_sfgﬂ“i‘ﬂf:_ S R— EC - | lelr!iﬂUfP} 0

Course Year (U/P): 2» Course Semester (U/P): 5

“No.of Lectures + Tutorials (Hrs/Week): |03+00 ¥l Sem. Exam Hours: 1.5

Total No.of Lectures L+ T 145 End Sem. Exam Hours: 3

“COURSE OBJECTIVES : S _

I The course aims to provide students with hand-on experience i using Microsoft Excel for | Data
Analytics

3. In this course, students will learn how to analyse data

?ﬁf:ﬁcﬁsﬂlinns; how to work with data models using multiple worksheets and files

"@w business calculations can be eﬁtsﬁlEih;h?E_xccl__Iﬁia__A_ﬂ_ﬂEi_ﬁ_ﬁ_xpicfi_ﬁni@{ X).
5 data through flexible data aggregations using Excel tables, pivot tables

"COURSE OUTCOMES T e e o i S SESE
At the end of the course the students should beableto: [

1. Apply Excel functions and formulas for basic data analysis;'td_i“m_srp_rcﬁli_on_ B _ )
2. Make use of PivotT ables for data aggregation and summarization
3. Build Dashboards for data visualization
4.

BuTTd Data Models using multiple v worksheets and files

S

|
' 5. Make use of Excel Macros to perform routine tasks

UNIT I EXCEL FUNCTIONS AND TABLES FOR DATA ANALYSIS:
Excel Functions: Text functions, Logical functions, Lookup and Reference functions, Statistical Functions:

Excel Tables: Overview, Excel Tables and Pivol Tables, Creating and Formatting Tables.Pivot Tables and
pivot Charts: Overview, Creating Pivot Tables to analyze worksheet data.

3 T Il DATA VISUALIZATION USING EXCEL: |
Dashboards: Qverview, Using multiple Pivot Tables, Pivot Charts and PivotTable tools to create a dynamic

dashboard. Using multiple pivot Tables, Pivot Charts and PivotTable tools to create a dynamic dashboard.

UNIT 11l DATA ANALYSIS AND EXPRESS[QN: . )
oowerPivor. Power Query, Basics of Daia Analysis EXPICEAL (AR |
DAX in PowerPivot, Calculations in PowerPivat, Data Models:Creating Data Models in Excel. Creating

PivotTable/PivolChart through Data Models.
UNIT IV MACROS AND EXCEL VBA : ‘ _ |
Creating Macros in Excel, Macros in a single workbook, Absolute References, Relative References.
Assigning Macros 10 Objects; VBA-Excel Macros, Objects, Variables, Conditional statements and loops.

UNIT V POWER BI USING EXCEL_:
Introduction to Power Bl Overview of Power 1.}!
visualizations Matrix visualizations, Aggregation m

calculations I%- Slicers, Visual fifers, Fillering data — Page filters. Drill-through .

N w7 § p
& W

Desktop, Creating Table visualizations, Formatting lable
cthods, Score Cards, Multi-row Cards, Percentage
filters

\
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graphicm wsuahza:mns: — Column graphs, Clustered column graphs, Stacked column grapl :
aphs: Area graphs. Ribbon, graphs, Creating dashboards, Using custom Vi-‘illulifmiuf.:m Tl.aj.l rumlj;mulym
§cr\'i“’- Ifubhshmg reports to Power BI Service, Date [functions, Date Mf.-,";r' '[. }:;'.'g Ii?wcr.m
RLJmiOHSh‘PS-D’\X caleulated columns, DAX measures, Power Bl Query editor : A28 “Cresing

pooks Remmmcnded:

1. Stephen L. Nelson and Elizabeth C. Nelson: “Microsoft Excel Data Analysis for Dummics”, John Wiley
ad Sons ‘ . ) |

2, Rob Collie, Avichal Singh: “Power Pivot and Power Bl: The Excel User's Guide to DAX, Power Query

nower Bl & Power Pivot in Excel 2010-2016", Holy Macro! Books

+ John walkenBach: “Excel VBA Programming For Dummies™, John Wiley and Sons

1 Ken Blultman:l"Excel Formulas & Functions For Dummies”, John Wiley and Sons

5 Alberto Ferrari: “Analyzing Data with Power BI and Power Pivot for Excel (Business Skills)", Microsoft

Press : ;
.pusiness Intelligence Practices, Technology and Management”, Rajiv Sabherwal and Irma Becerra-

Fémandez, John Wiley and Sons

Qnline Resources/ Reference Material:

- hnps:ﬁsupport.micmsuﬁ.com

" hnps:ffwww.lutorialspoint.com

. hitps://www.excel-easy.com

,  hrps/www.datacamp.com

.  “Introducing Microsoft Power BI”, Alberto Ferrari and Marco Russo, Microsoft Press, Available at
It :h‘download.microsoﬁ.comfdownIoad!fJISflfOSIéFBDI-DIA5-4F60-9AF5~

RC91E18D6D64/ Microsoﬁ_Press_ebook_lntroducing_Power_BI‘PDF_mob[]c. pdf
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SOFTWARE ENGINEEIING
Coune Code: Mbsin Lo wnuree G reeing
- . 1
rve Categon S ¢
Cou Ry : | (N Couree (11 1Yy r
cgrse Year (U /Py v : '
Cou = ! | Course Semester (1117 ¥
\o. of Lectures + Tuto als AR ] Y
& (8
o e Tidd Sem. Fwam Hanre i % Hhrs
= + e —
yotal No. of Lectures (L + T): 45 400 | End Semi. Exam Hours Ty i
| ’ " ] rn
COURSE OBJECTIVES -

Know ledge of basic SW engineering methods and pr:!cl-is;::c and apphcation
A general understanding of software process models (
Understanding of software requirements and the SRS documents

¢ Understanding of software design process.

Understanding of software coding, testing and maintenance.

COURSE OUTCOMES

tas ¥

[N

st the end of the course the students should be able to:
Basic knowledge and understanding of the analysis and design of complex systems

I

1 Ability 1o apply software engineering principles and techniques.

1 Ability 10 develop. maintain and evaluate large-scale software systems.

1 To produce efficient. reliable. robust and cost-effective software solunons.
s Ability to perform independent research and analysis.

LNTISOFTWARE ENGINEERING

.- duction 1o software engineering: definitions, roles, project planning, problem definition, solution development

=5, process planning. paradigms, core principles, and main activities.

(NT 11 SOFTWARE LIFE CYCLE MODELS

including various SDLC models such as the waterfall mode! and s
y .o, rrototype model, iterative enhancement model, spiral model, and RAD model. This encompasses 4 detaulad

= an of these models, the composition and roles of software development teams, the sctup of sofbware
o clppmant eny fronments, Processes for validation and traceability, mamtenance practices, requirements o

are project management.

-+ Development Life Cycle (SDLC),

vzt ond principles of softw

CMT I REQUIREMENT ANALYSIS AND DESIGN

virs 4 gjeoment Specification (SIS ) Introduction, purpose. IMponance, key feaures, SRS struatare, 1S
rbers, {netional and pon-functionil requircments, requirements gathering aned analysiag il reguines

o s mapspeaienl,

UMY SOFTWARE DESIGN PROCESS

g IOREY activities:  architecuual design, Abstract specitication, lntertace
[, dlporitin e
data o Jiag
oliject moddelss e e modelling, use case dragr

e Dedpns Intpoeduction, e
o, data sdructure f
C g N el
canteat digpanm

sien ol approach, top-down design, bottom-iup

. entitverelation-ainbute model poRodiagnam
A,

ownmponent de
a0, o II:'.'lf"‘j'r'
wietural rde) steacture it

wence dinprms, esion and conphng
e f
L
W2 — W W N o, e
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NIT v SOFTWARE CODING, TESTING AND MAINTENANCE
Coding: Tcslin‘g Mcthods; unit testing, integration testing, system testing, acceptance lesting, testing
cchiques: white box. testing, black box testing, thread testing, regression testing, alpha testing, beta u.--.ting

i esting, dynamic testing, Evolution of software products, cconomics of maintenance, category of
re maintenance, Role of product development life cycle, deployment model, adaptive maintenance
jve maintenance, perfective maintenance, enhancement request, proactive defect prevention, prublcrr;
problem resolution, software maintenance from customers’ perspective, maintenance standard: IEEE-

& "“.3
1

0
" rting.
[flq- 150-12207

Teﬂhol.ll'isl

pankaj Jalole.. An Integrated Approach to Software Engineering Naroda Publishing House. New Delhi. 1997.
lan Sommerville. Software Engineering Pearson Education, 2009.

Reference books
| Roger S. Pressman. Software Engineering: A Practitioner's Approach. McGraw-Hill Inc., 2004.

, Nesib S. Gill. Software Enginecring: Software Reliability, Testing and Quality Assurance Khannd Baok
publishing Co (P) Ltd., New Delhi, ROt
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. DATA SCIENCE
Course Code: | MDSI05 ConrneCrediy T3
_ Course Category: cC Course (U E | p-

. of Lectures ¥ Tutorials (Hrs/Week): | idS — T
_jf'_'_.?_—— ( eck): | 03 +00 Mid Sem. Exam Hours: L5 Hrs
| Total No. of Lectures (L +T): 45+ 00 End Sem. Exam Hnuru_- ‘ 3 Hrs

COURSE OBJECTIVES o
I L_earn c'oncepls, techniques and tools they need to deal with various facts of data science praclice
. including data collection and integration '
5. Understand the basic types of data and basic statistics
| 3. Identify the importance of data reduction and data visualization techniques
| 4 Understand and implement vectors
5. Understand different data reduction technique

-

" COURSE OUTCOMES
course the students should be able to:

At the end of the

.| | Understand basic terms what Statistical Inference means
2. ldentify probability distributions commonly used as foundations for statistical modelling. Fit a model to
data
| 3. Describethe data using various statistical measures
I Utilize R elements for data handling
| 5. Pperform data reduction and apply visualization techniques.
=

UNITI INTRODUCTION
Datafication, current perspectives, statis

and overcoming its hype,
istributions, model fittin

modelling, probability d
amming, and basic data types.

Definition of Data Science, Big Data
populations and samples, statistical
introduction, environment setup, progr
UNIT 11 DATA TYPES & STATISTICAL DESCRIPTION TYPES OF DATA

ude the definition of an attribute, various 1ypes such as asymmetric, binary. nomini

and distinctions among these types. Classification of attributes can
he drawn between discrete and continuot
tendency like mean, median, and mode, as W
erquartile ranze.

A Anributes and measurement incl
ordinal, and numeric attributes,
number of values they take, and comparisons can
basic statistical descriptions of data encompass MEa=e>
data dispersion metrics such as range quartiles, variance
representations arc also used to visually canvey these basic stal

asures of central
standard deviation, and int

istical descriptions of data.

UNIT 111 VECTORS
tling are {oundational operatio!

and understanding their c
factor, ordered factors, €
tending them, and sorting

and vector sub se
b setting, working with arrays,
or levels, summarizing a
5, subsetling data frames, ex
| manipulating list elements, merging

Creating and naming vectors, veclor arithmetic,

treating and naming matrices, matrix su
frames include an introduction 10 factors, fact
factors, as well as an introduction 10 data !“‘rﬂm@
creating a list, creating @ pamed list, accessing ant

YCCHOrsS.

P v/

tical inference.
g and overfitting. R basics:

be hased on the
15 attributes. In addition,
¢ll as
Graphic

15, Matrices involve
ass, Factors and data
omparing ordered
data [rames.

lists, and converting lists 10

-

Vh )
LHective From 2020 Bateh aneards .'fj
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Approued ind

ITIONALS AND CONTROL FLOW
Relational Operators with Vectors, Logical Operators, Logical Operators with Vectors, and

Programming in R includes topics such as an introduction to loops, the use of while
ction on Functions in R covers an overview, how 1o write functions.

loading R packages, and mathematical functions in R.

UNIT IV COND
nal Operators,
Condilianal Statements. lerative
oops for loops. and looping over lists. The se
pested functions, function scoping, recursion,

Rclatio

oNIT v DATA REDUCTION
s, principal components analysis,
iric data reduction). histograms.
¢l-oriented visualization
jerarchical yisualization

Overview of Data Reduction Strategies includes wavelet transform

ute subset selection, regression and Jog-linear models (parame
gregation. Data Visualization covers pix

icon-based visualization approaches.
lex data and relationships.

attrib
clustering, sampling, and data cube ag
techniques, geometric projection methods,
strategies, and methods for visualizing comp

1 Schutt, O'Reilly

TEXTBOOKS:
e Kamber & Jian Pei.

1. Doing Qata Science: Straight Talk from the Frontline — Cathy O’Neil & Rache
2 Data Mining: Concepts and Techniques (3rd ed.) — Jiawei Han, Michelin

= Morgan Kaufmann
3. Statistical Programming in R =K G Srinivas & G M Siddesh, Oxford Publications
REFERENCE BOOKS: ;
o Data Mining" by Pang-Ning Tan, Vipin Kumar, and Michael Steinbach, Pearson

| "Introduction t
RC Press. 2014,

Education.

2, Brian S. Everitt, "A Handbook of Statistical Analysis Using R." gecond Edition. €

3 peter Dalgaard. “Introductory Sratistics with R, Springer Science & Business Media. 2008.
4. Paul Teetor, "R Cookbook." O'Reilly Media, 2011.

v
W
Y

3
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T DISCRETE MATHEMATICS
Fpnte Lol MDS107 Course Crediis: ‘
L {-l‘lur-‘c CIllt'FDI',\': R ) 1 c~(~ ['"“r!r{“ / "j | I'
-!.- . f ] . 3 . ) [}
(l_gnl‘-\“ i {l { P]—“—— — r (llﬂ‘!t‘ u'\'_l'll!l.'_ilt'r /m L
vo. of Lectures +Tut orisk (Hrs/Week): 03 400 Mid Sem. Exam Hours: | 1.5 11
—— e s - b ¢ S Hrs
| i \
rotal NC- of Lectures (L * T 45 + 00 End Sem. Exam Hours: 3 Mrs
ml'-HSE OBJECTIVES DO .. 8
| 7y Simplin and evaluate _b_':m": 'E’Eif statements including compound .‘-I:l[l.'mt‘n-[‘._. ;mp]wumma INVETSES
, converses, and contrapositives using truth tables and the properties of logic :
2 L\pn‘r‘:‘; e Sc.mc“cc_'" terms of predicates, quantifiers, and logical connectives.
c .-\}_wpl;- . Olptl“ﬁtl.mh ol Sm,s and use Venn diagrams 1o solve applicd problems: solve problems using the
principle of inclusion-exclusion. S !
. Determine the domai : , S
4 D 1er:51 1 :{0;n1?1:n and rangf of a discrete or non-discrete function. graph functions. identify onc-ta-one
funcnions. pe 1' e compo'smon of functions, find and/or graph  the inverse of a function, and apply the
properties of functions to application problems.
J 5. Apply Tules of ‘“fef‘3“33~ ‘55‘5_&“' validity, proof by contradiction, proof by cases. and mathematical induction
and write proofs using symbolic logic and Boolean Algebra.
COURSE OUTCOMES
S e T BT —
st the end of the course the students should be able to:
quantifiers, and logical connectives.

To express a logic sentence in terms of predicates,

Apply the rules of inference, proof by contradiction,
Srudents will evaluate Boolean functions and simplify
Sudents will be able 10 learn about
Sjudent will be able to use tree and grap

B T

'

predicates, quantifiers,
h algorithms to solve problems.

and mathematical induction.

expressions using Boolean algebra properties.

and logical connectives.

——————

-

LNIT 1 MATH EMATICAL LOGIC

ons, connectives, well-fo

S:zrzments, notatl
free and bound

iorms. predicate logic,
theorem proving.

variables, infer

UNIT 11 SET THEORY

Si1 Theory covers introductions, set combinations, multisets,
partial orderings,
d properties.
m, dn

compatibility,
recursion, latices, an
aroups, subgroups. homomorphis

Algebraic structures
d isomorphism.

UNIT [ ELEMENTARY (.‘(JM;HNATUIHFS

Counting principles. combinations and p-.*rmmalmﬂ?
xel

binomial and mult ems, inelsi0n

nomial theor

rmed formulas, truth tables, ta
ence rules, consist

and Hasse diagrams. Fun
focus

(including repe
ision prineiples, pigconhole

utology. equivalence. implication, normal

ency, contradiction proofs. automatic

ry rclations. equivalenee.

ordered pairs, identities, bina
\.'!.].\.‘iiﬂ\"il'lh"ﬂ.\.

ctions include operations, inverses.
on systems, general properties, SeMIEroups, s,

vitions and constrainis), binomial coeltivients

principle. and their applications

v
Ly A f
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g 'fl.;‘_'
\
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mglﬂv
(NIt IV RECURRENCE RELATION
jons, functions ol sequences, cile i
juenees, cileulation ol cocllicients ol generating Timel
renerating lunctions, recurrence re
clations

].~]'_'i“n-!_- i
1,"" I l. L B " LS M Wl on
b, h 1 ) ricie |
s \I.Ill'\ll“ Lo g PCTCTIEIN ||.||'|Ll|l|” “”ll characierist
L 1 Hut

1 [ .
ohing recurrence e

”ﬂm.nngtm‘mls recurrence relations,

Ty GRAPH THEORY

['f,l-n an . re c l.ld Ql nit s, ™ B
<Nt on free S[II.ICIUI{‘S m ! |ng d 1 ll ons, blnal ¥ {rees, hlnaly tree trd : I. ¥ j Y g b
raversa Nc '[‘I ary SCarc [rees

Graph TP T .
:N:\mﬁf;ai?lcsc;::e;::[ﬁe;;m:E:S‘ search (DFS), breadih-first scarch (BFS). spannin frecs lanar graph
;;,hgr.iph-*. multigraphs, Euler circugs, H:r:li-ﬁoi?:n gfa:i?sm;?;?:;m(ztlih:;usmugjms BESS ﬂf.t. r:ﬁﬂmﬂfr':lpm
. Crs.
restbooks: it
, Ei::j::g :ﬂd ombinational Mathematics- An Applied Introduction-Sth Edition Ralph. Grimaldi, Pearson
p. & Manohar, TMH

athemati i iR
atical Structures with applications to computer science Trembly J.

) []iscr:‘ch
athematics and its Applications, Kenneth H. Rosen. Fifth Edition. MH.

piscrete M

Reference

screle Mathematical structures Theory and application-Malik & Sen
Garry Haggard and others, Thomson Logic

|. Di
- Diserete Mathematics for Computer science,

|Course Code:

{Course Category:

Mid Sem. Exam Hours:

End Sem. Exam Hours:

% (COURSE OBJECTIVES
| writing Python seripts.

Master the fundamentals of
elements such as variables and flow control structures.

I;
3. Learn core Python scripting

3. Discover how 10 work with Tists and sequence data.

4 Write Python functions 10 facilitate code reuse:

d and write files.

s Use Python torea

|
e e

COURSE QOUTCOMES
uld be able 10

Atthe end of the course the students sho :
| Pproblem solving and programming capability.
. 2. Explain basic principles of Python programmmg Janguage
| 3. Implement database and GUI applications: |
i {4, Implement ohjuct-nriemcd concepls

UNITTPYTHON S GiCS, CONDITIONAL OO
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include installing Python and Python Notebook; understanding, Python objects such as numbers, Bool
y e §i ] VN aHimbers: Soalcsn

d concepts of mutability; working with opertors including arithinctic, hitwise, o n‘ o
P N T LTI T ' i d B 1 SC, COMPArison
d associativity: and mostering control Now structures like iWelse, if-Flif-clse, loog rr: Ikr|l
r | 4 SC, 1o0ps TwWhile

Tﬂ-p‘;L‘S
S{rings, conlainers, an
ssiznment. precedence, an

for). a8 well as using break, continue, and range functions

yNIT STRING OBJECTS AND LIST OBJECTS

[he basics ol string u‘h_wcts. s}rmg {nclhods.. splitting and joining strings. and string format functions are all impartant
concepts. Also essential are list object basics, list methods, using lists as stacks and queues. and understanding list

;mnprclmnsions,

UNIT 11l TUPLES, SET, DICTIONARIES & FUNCTIONS

nary view objects. Functions: basic

Tuples, sets, and dictionaries: object basics, dictionary object methods, and dictio
s well as map. reduce, and filter

concepts, parameter passing, iterators, generator functions, lambda functions, a
functions.

UNIT IV OOPS CONCEPTS & WORKING WITH FILES
QOPS fundamentals, class and object creation, inheritance (including multipl
writing, buffered 1/0), and additional file methods.

e inheritance), file operations (reading.

G
creating, inserting. retrieving.
SciPy, introductory Pandas.

UNITV MODULES, EXCEPTION HANDLING & DATABASE PROGRAMMIN
Using standard modules; creating new modules; handling exceptions with try-excepl:
updating. and deleting table data. Data analysis: NumPy variables and manipulation,

descriptive analysis, Pandas 1/0, manipulation, and group by.

Textbooks:
k — [llustrated, 16 by Paul Barry, Oreilly

rain-Friendly Guide Paperbac
h 2018 by Martin C. Brown ( Author), TMH Publication

I Headfirst Python 2¢: A B
ference Paperback =20 Marc!

3. Python: The Complete Re

Reference

uary 2019, BPB publication

ant Kanetkar, | Jan
Pearson Publication by Taneja Sheetal  and

| Let Us Python by Yash Av )
odular approach, First Edition, By

2. Python Programming, A 1
Kumar Naveen, 20

——— " MSEXCELLAB
amﬂﬂ—[ﬁ@_ Course Credits: 2
e (-0 -1 ([[ M
ComeVear (/P LI _[Course Semester (U/ P: e
No. of Lectures + Tutorials +Lab 04043 Mid Sem. Exam Hours: |

Total No. R LA T

{Hrs/Week): | E— . ,
| No. o o+ 0+ 10 _[E‘i‘ Sem. Exam Hours: 3

e

COURSE OBJECTIVES I
cions of MS exeel. B

"I-?"-rfd_“-‘tand the basics and fun S ex e
understa buse of data valida!ions_:_&gf_!lﬁl_ﬂflﬂcs.

=y Vo w
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ppprove!

ri_’ﬁ.};_;;ase 0 f sorting and filtering features.

din 4" BoS, date 18/9/2025

[ . . A .
7 Use of reports in business organizations.

—

';_ﬁurpﬂs': and advantage of charts for top mﬂnngemcn_l in any work place,

——

e

COURSE OUTCOME
.;'\! the end
Lear to underst —
Tﬁﬁ&rstand the validations. B _
" kereportsmnexcel
i Leamt

5. Lea

of the course the students should be able to:

e SR

10 understand the functions in Excel.

0 wchlvilEEivm tables.
rn how to make charts in MS excel.

List of EX periments

(]

e

i

_Create a workbook. Enter data as required. Calculate the Net Pay; enter
Create a workbook having relatable data of sales of various models of cars in a showroo
_(reate a pie chart to compare the favourite fi

Creale a pivot table from this

Create an If function to calcul

_Create an If function to rate the play

. Convert this data into a pivot 1@

_ (Create a new workbook and save the file with the name “Payroll”. Enter the labels and values in the

exacl ceils_locations as des?rcd. Use AutoFill to put the Employee Numbers into cells A6:A8. Set the
columns width and rows height appropriately.

 Create a workbook and enter relatable data of some employees. Calculate the Gross Pay for employee;

enter a formula in cell E4 to multiply Hourly Rate by Hours Worked. Calculate the Social Security Tax

(8§ Tax), which is 6% of the Gross Pay; enter a formula in cell F4 to multiply Gross Pay by 6%.
a formula in cell G4 to subtract

Social Security Tax from Gross Pay. Set the work sheet vertically and horizontally on the page.
m. Create a 3-

dimensional column chart comparing sales data for men and women sales person.
Ims data for 15-25 year olds only (be careful not to

include any unnecessary blanks rows or columns in your selected data).
data. then use the filters within to view the average prices of holidays

that have a Travel Method of Plane and a Resort Name that begins with the letter S.

vise Owl Travel Agents

Country Resort Name | No of Days | Travel Method | Price | Holiday 10
Ausualia | Great Banier Reef 12 Plane £750 | 1990AUS
Australia Peith 28 Plane £385 | AUSNZJ

Chile Santiago 21 Plane: £1259 | CH2eEH

England London 3 Teain £63 W56UK
England Bognol 1 Coach e BG726H
France Lyon H Plane £399 | ATINFR
France | Paiis - Euro Disne 5 Train £269 | TH7T8IFR
France | Patis - Euro Disney 3 Treain £125 | THTSSFR

ate whether each movie was a flop or a success. Use the following

criteria: If the profit was less than 100,000,000 then the movie is a flop otherwise the movie is a

SUCCCSS.
ers based on the following criteria: If a player scores more than 13

points he has a High score otherwise he must ry harder. ' o
ble and find the overall average speed of all rides that satisfy the
following criteria: The Type is Steel, The Design is Sit Down, The Amusement Park has the word

adventure somewhere in the title.

NG
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Roller Coaster Amusement Park
A Alton Towsrs
Fleasure Igland F amily Theme Fark

Boomeiang
Cobta Faultons Park
Cologsus Thaupe Park
Corhgerew Alton Towers
Corkscrew Flamingo Land Theme Paik & Zoo
Crazy Mouse South Fier
Crary Mouse Brighton Fier
Enigma Fleasurewood Hills
Express M&Ds Scotland’s Theme Park
Fantasy Mouse Fantasy lsland
10.

Stience

Type
Steel
Stewl
Steel
Steel
Stewl
Steel
Steel
Steel
Steel
Steel
Steel

Dexign fiatue

Flying Oiperating
Sit Down Operating
Sit Diown Opetating
SitOown  Operating
St Down  Operating
Sit Dawn Oper ating
SitDown  Operating
Sit Down Operating
SitDown  Operating
SitDown  Operating
Sit Down DDOFJIII'!g

I ective Froen 2024 Bateh v arels R
(%
o
Opened Hpesd { mph ) -

L2002 Al n

1593 “

SO, ni

2002 Lh

1500 40

19607 N

1954 Fiel |

2000 291

1995 34

2006 28

2000 291

Create a worksheet and add desired data. Find TAX (IFITE i | is
e . M PRICE is less than 100. TAX is 50,
otherwise it should be 100). TOTAL PRICE BEFORE TAX =NO. 0;5 rcTSESrG;n* ITEM Pl—ijf,)[,’

mv"rrEA; ?E(CE ?SF{‘}'I(;ER TAX = TOTAL PRICE BEFORE TAX + TAX. RATE (If TOTAL PRICE
At ) then the rate is “HIGH”, otherwise it is REASONABLE. Find Count of ltems,
Average of Taxes, Min Item PRICE and Max Item PRICE.

. I DATA STRUCTURE LAB
| Course Code: | MDS181 | Course Credits: 2
Course Category: | cc-L Course (U / P) P
Course Year (U/P): 1P Course Semester (U / P): | 1P
' No.of Labs (Hrs/Week): 04 Mid Sem. Exam Hours: || =
' Total No. of Labs: 10 End Sem. Exam Hours: '3 Hrs
' COURSE OBJECTIVES
| Introduce the concept of data structures through ADT including List, Stack, Queues.
2. To design and implement various data structure algorithms.
3. Introduce various techniques for representation of the data in the real world.
4. To develop application using data structure algorithms
5. Compute the complexity of various algorithms.
COURSE OUTCOMES
Atthe end of the course the students should be able to: N
lied to specified problem definition
on various data

. Select appropriate data structures as 2pp
2. Implement operations like searching, Ins¢

SIructures.

]

i
List of Experiments:

) Run time analysis of Fibonacci Series.

2) Study and Application

3) Study and Implementation 0
a. Searching (Lincar Search,
b. Sorting (Bubble, Insertion,
c.  Merging _

4) Implementation of Link List.
a4 Creation of Singly link

h P"% inb et

Students will be able to implement L:’pear a
Implement appropriate sorting/searching tec

rtion, and deletion, traversing mechanism etc.

nd Non-Linear data structures.
hnique for given problem.

of various data Structure.
f Array Based Program
Binary Scarch)

Selection, Quick, Merge elc)

P

list, Doubly Linked list
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d.  Splitting the link list into two link list
5) Implementation of STACK and QUEUE with the help of (1) Arriy (b) Link 1ist

6) Implementation of Binary Tree, Binary Search Tree, Height Balunce Tree
7) Write a program to simulate various traversing Technique
g) Representation and Implementation of Graph

a. Depth First Search

b. Breadth First Search

¢. Prims Algorithm

d. Kruskal's Algorithms.

¢’

L
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Course Cnlegory! (A P Comrse (U /1) " :
i e ! Y r m l'
( l'Fl“\ll Yo ‘I /1) e Conrse Hl'“”"“'l'{” ) "J: WL
No. of Laby (Hes/Week): 0 Mid Sem Exnm Hou l
e, I HIPs:
ot No. o Laby; ; '
Fotind Now ol Laby 1l Eavd Sem. Foxnm Hours; | 3 0irs
COURSE OIIECTIVES

I Todntroduce students to the bisde coneepts and techniques of Machine Learnin
%) " ear '
0 A peneral understanding of ML process models arning
U o introduce ~|m[rn!s to the busie concepts and techniyues of Machine Learning,
0 Understanding of Python Programming and its module ‘

& Understanding ol Deep Lenrning,

|
\' COURSE OUTCOMES
[ Af the end ol the course the students should be able to:

| Installation of python and its module & python notebook,
L Ability to apply Python principles and fechnigues.
C 1 Ability to design ML models and test and train data sets.,

1 Lo Understand working of ‘Tensorllow,

‘ s, Ability 1o perform deep learning algorithms,

LIST OF PRACTICALS

[ topint the larpest/smullest of two numbers

mumbers and print the preatest of all

' Lo mput three
nd print xn (lirst wrile with the use of operator and

fo tead two pumbers x and n e

hen wite with the help of inbuill function

1 o input the value of X and n and print the sum ol the

cries D a2 A dind oW Xn
§ Tocheek if a number is a perlect number
0 Write a proprant to compute distance between

or nol
two points taking inpul from the

wer (Pythaporean Theorem)
and store them

to count the numbers of characters in the strng

Y I Wiite a propri
wdictionary data stroeture

| of i number using function

recursion

jven as inpul by user

8 To print Lactoria
9 o int factorial of a number using,
Cin astring that was |

10 Lo count no of vowel:
the list.

1 Waite o funetion to find all duplicates in .
12 Write o function unique to find all (he unique elements ol a list.
addition of two square malrices

I Write a progegn to perform '
T Write prn;%}\ﬂurm multiplication ol 1Wo square atriees .
e grrend ach word separnted by )1 symbol, example dvipin U

I Togeid Trom n test Tile aned print e

o eemmetndd ' TAIL



.

3 IR

T )

paster of _:’.'or?hputer Applications Specialization in Data Sclence
ppproved in 47 BoS, date 18/9/2025 LRI i L oy
Corsevar@/p:

s¢ Year : } iierd] T .
l(_-'l"i-d— ) e l_ I‘_ o Cﬂtfw Semester (U £ Py: e B
|No. of Lectures+ Tutorials+ Lab (Hrs/Week) 04 hr I — :

Mid Sem. Exam Haurs:

ﬁ’utnl No. of Lectures (L + T+P):
COURSE OBJECTIVES

End Sem, Exam Hours:

|"_|__Understand the basics and functions of Mg excel. ]
| 2. Clear understanding and use of data validations and templates,

| 3. Purpose of sorting and filtering features,

| 4. Use of reports in business organizations,

| 5. Purpose and advantage of charts for lop management in any workplace.

|

[COURSE OUTCOME .

(.

At the end of the course the students shoulg be able to:

1. Learnto understand the functions in Exce|

|2, Understand the validations.

| 3, Make reports in excel,
4.

Learn to work with pivot tables.

5. Learn how to make charts in MS excel,

List of Experiments

1) Create a workbook named “Payroll”. Enter labels and values in the specified cells. Use AutoFill for Employce
Numbers in A6:A8. Adjust column widths and row heights as needed,

2} Create a workbook and input relevant employee data. Calculate each employee’s Gross Pay by entering a formula
in cell E4 that multiplies the Hourly Rate by the Hours Worked. Next, determine the Social Security Tax (S.S
Tax). which is 6% of the Gross Pay, by entering a formula in cell F4 to multiply Gross Pay by 6%.

3) Create a workbook and enter the necessary data. In cell G4, subtract Social Security Tax from Gross Pay 1o
caleulate Net Pay. Set the worksheet orientation to both vertical and horizontal on the page

1) Create a workbook having relatable data of sales of various models of cars in  a showroom. Create a 3-
dimensional column chan comparing sales data for men and women salespeople.

) Create a pie chart to compare the favourite films data for 15-25-year-olds only (be careful not 1o include any
unnecessary blanks rows or columns in your selected data).

% Create a pivol table from this data, then use the filters within to view the average prices of holidays that have a
Travel Method of Plane and a Resort Name that begins with the letter S,

VWise Owl Travel Agents /
ml_—risnn Name | No of Days Travel Method | Price | Holiday ID] W!/;/
“utihs | Great Bastior Reel » Plant £750 | 1930AUS \S)
Loriky Perth ) Plane £985 Ausg
“'-El‘.:___ Santingo i Plane £1259 | CHze '
Ex Tran £69 |  WSEUK
~l9 | London 3 >
by Ecagnor I Coach | & ATIISFA
- s = P ::E: THT#9F R
Funs - Eure Disney 5 Tren = TTTeeFR
furee Pers - Euro Disney 3 _Jf_"!_"_._----—lli'EJ
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7y Create an IF function to classity cach movie as o Mop 8000 gsroin fa lese tian S 100 00060 (i) )
SUCCESS :
@y Write an If function that rates players: il a pliver scores aver 18 pointe, they have a bigh o o
o L] ¥ "g st r

aeed 1o improve,
9y Comen this data mto a P table 1w determine the wverall merge ‘l"'l'['t! of tides that tneet the fi
conditions, the tvpe ix Nteel, the design s Sit Down, and the amusement park's name comtains the f_

adventure”

foller Coaster :&:'&Tﬁ?" Pak ;wo Dexign Status Opensd Speed | mph )
in tesl F . ' >

Boamel Mg FPreasure Island Family Theme Park Steel Sh.wl':;?:wn g:-:: :r::: t::"; “'u‘;
Cobaa ?_.::‘M;F‘"‘ Steel S Down Opeiating 200E "9
CohaETus P; wrh Steel Sit Down Operating 2002 o5
Cavhgores :1*0‘" iy iitind Steel S Down  Operating 1360 40
Lt Snehindi g Land Theme Park & Zoo  Steel  Sit Down Operatng 1982 40
Crazg Mouse South Pier Steel  Sit Down  Operating 1998 Fe il
sraze Mouse E‘:Qh'm Fier Steel Sit Down Operating 2080 o)
Erwgmd M&‘D’“‘W Hias Steel SiDown  Operating 1395 34
eSS . s Seotland s Théeme Park Steel  Sit Down Oper ating 2006 g
Fantasy Mouse ankacy Lsland Steel SitDown  Operating 2000 EER)

U ‘:-T-_“‘T 2 work§heet and enter the required data. Calculate TAX: if ITEM PRICE is less than 100, TAX is 50,
otherwise. TAX' is 100. Compute TOTAL PRICE BEFORE TAX as NO. OF ITEMS multiplied by ITEM
PRICE. pclcrmtnr TOTAL PRICE AFTER TAX by adding TAX to TOTAL PRICE BEFORE TAX. Assign
RATE: if TOTAL PRICE AFTER TAX is greater than 3500, the rate is “HIGH™ otherwisc. 1t is
“REASONABLE.” Additionally. find the count of items, the average tax amount, the minimum ITEM PRICE.
and the maximum ITEM PRICE.

SEMESTER 11
ANALYSIS AND DESIGN OF ALGORITHM _
Course Code: MDS102 Course Credits: B |
Course Category: CcC Course (U/P) P i
Course Year (U / P): 1P Course Semester (U/P): 2P ]
Ao, of Lectures + Tutorials (Hrs/Week): 03-+00 Mid Sem. Exam Hours: 1.5 Hrs i
Total No. of Lectures (L + T): 45+00 End Sem. Exam Hours: |3 HI;S

COLRSE OBJECTIVES : |
To introduce fundamental concepts of algorithm analysis.

© To familiarize students with major algorithmic design paradigms.

To demonstrate the application of algorithms to solve real-world problems.

To develop the ability to design and analyse efficient algorithms,
* This objective aims to provide an understanding of the limiations of algorithms and the challenges of

<lving compatationally difficult problems.

COURSE OUTCOMES
Atthe end of the course the students should be able to:

| Ability to analyse algorithm performance.
Competence in solving common alporithmic problems.
Understanding of computational complexity.
Proficiency in applying algorithmic tlc::ign technigues.
Skill in evaluating and comparing algorithme,

[ -
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UNIT 1 BASIC CONCEPT OF ALGORITIIMS

Topics include definition and  fundamentals of algorithms, mathematical foundations (sels
\ectors, matrices), linear inequalitics and equations, analysis framewaorks, ¢fficient
hest, worst), asvmptotic notation, control statement analysis, loop invarinnis, and al

functions, relations
ingnriFhlm, Lase .rra-r!yv.n (average.
gorithm correctness

(NIT IEMATHEMATICAL ASPECTS AND ANALYSIS OF ALGORITHM

\fathematical analysis of non-recursive and recursive algorithms,

J 2% o including examples like Fibonacci numbers
mpirical analysis and visualization of algorithms.

{NIT LI ANALYSIS OF SORTING AND SEARCHING ALGORITHM

~ sorting algorithms: Bubb_hz. Selection, Insertion, Shell, and Heap sort; linear-time sorts: Bucket, Radix, and Counting
' sont. Also covers sequential search, brute-force string matching, divide and conquer, merge sort, binary search. binary
rees (including traversal and properties), as wel| as depth-first and breadth-first search.

LNIT IV ALGORITHM TECHNIQUES

Transform and conquer, pre-sorting, balanced search trees (including AVL trees), heaps and heap sort, dynamic

programming (Wars hall's and Floyd's algorithms), optimal binary search trees, greedy methods (Prim's. Kruskal's.
Dijksmra’s algorithms), and Huffman trees,

LNITV ALGORITHM DESIGN METHODS

A'zorithms of Backtracking: n-Queens, Hamiltonian circuit problem, subset-sum problem. Branch and bound
~signment problem, knapsack problem, traveling salesman problem.

Textbooks:
]
' Anany Levitin, "Introduction to the Design and Analysis of Algorithm”, Pearson Education Asia. 2003

2 T.H. Carmen, C.E. Leiserson, R. L. Rivest and C. Stein, "Introduction to Algorithm”, PHI Pvi. L., 2001
3 Sara Baase and Allen Van Gelder, “Computer Algorithms-Introduction to the Design and Analysis “Pearson
Education Asia, 2003,

V. Aho,JE Hoperoft and J.D. Ullman, “the Design and Analysis of Computer Algorithms”, Pearso Education
Yig, 2003,

~ DATASTRUCTURE

f-';i_llhl:sef.‘;{uc?"m e [ MDSI104 . Course Credits: |3

Curse Category: [ €| Course(u/p) [P

¥0. of Lectures + Totoriale 03 + 00 Mid Sem. Exam Hours: 1.5 Hrs

< (Hrs/Weok. S [ T, -

r’,'ls" -_'*[()_TE;chcturea L+1): 45+ 00 | End Sem, Exam Hours: 3 Hrs |

ARSEOmECEVES . T .
- A Y g

(% il b
= i
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~1. To emphasize the importance of appropriate data structure in u.Iuvclnhing and implementing
efficient algorithms L‘
i ) 'Uriicrsland basic data structures such as arrays, stacks, queues, hash tables and linked lis)
"3, Toanalyze the asymptotic performance of various alporithms
" 4. Solve problems using graphs, trees and heaps |
5. Apply important algorithmic design paradigms and methods of analysis
e —

~COURSE OUTCOMES : T IV

. the end of the course the students should be able to:

. Define basic static and d}-namicialist_ric_ﬂiaﬁ relevant standard aﬂg()rilhms for them.

"2, Select basic data structures and algorithms for autonomous realization of simple programs
or program parts.

3. Determine and demonstrate bugs in program, recognise needed basic operations with data
structures

~ 4. Formulate new solutions for programming problems or improve existing code using
learned algorithms and data structures

"5, Evaluate algorithms and data structures jn terms of time and memory complexity of basic

Lifective Fram 2024 Bateh anwards (

a?

UNIT TINTRODUCTION TO DATA STRUCTURES

Abstract data types, sequences as value definitions, data types in C, pointers in C, data structures and C.
amays in C, array as ADT, one dimensional array, Implementing one dimensional array, array as
parameters, two dimensional array, structures in C, implementing structures, Unions in C,
implementation of unions, structure parameters, allocation of storage and scope of variables, recursive
definition and processes: factorial function, fibonacci sequence, recursion in C, efficiency of recursion.
hashing: hash function, open hashing, closed hashing: linear probing, quadratic probing, double
hashing, rehashing, extendible hashing.

UNIT I STACK, QUEUE AND LINKED LIST

suck definition and examples, primitive operations, example -representing stacks in C, push and pop
eperation implementation, queue as ADT, C Implementation of queues, insert operation, priority queue.
may implementation of priority queue, inserting and removing nodes from a list-linked
mplementation of stack, queue and priority queue, other list structures, circular lists: stack and queue
sscircular list - primitive operations on circular lists, header nodes, doubly linked lists, addition of long

positive integers on circular and doubly linked list.

UNIT 111 TREES

Binary irees: operations on binary trees, applications of binary trees, binary tree representation, node
"presentation of binary trees, implicit array representation of binary tree, binary tree traversal in C.
threadeg binary tree, representing list as binary tree, finding the Kth element, deleting an element. trees
and their applications: C representation of trees, tree traversals, evaluating an expression trec.

v Y
T ® Wﬁj
EZ/‘/M ! il b

tOnsiructing a tree.

uy,

S
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UNIT IV SORTING AND SEARCHING

General background of sorting: efficiency considerations, notations, elficicncy of sorting, exchange
corts: bubble sort; quick sort; selection sort; binary tree sort; heap sort, heap as a priorily queue, sorting
Jsing @ heap, heap sort procedure, insertion sorts: simple insertion, shell sort, address calculation sort,

merge sort. radix sort, sequential search: indexed sequential scarch, binary scarch, interpolation search

UNIT V GRAPHS

Application of graph. C representation of graphs, transitive closure, Warshall's algorithm, shortes! path
algorithm, linked representation of graphs, Dijkstra's algorithm, graph traversal, traversal methods for
oraphs. spanning forests, undirected graph and their traversals, depth first traversal, application of depth
irst traversal, efficiency of depth first traversal, breadth first traversal, minimum spanning trec,
kruskal's algorithm, round robin algorithm.

r Teut Books:

|, Aaron M. Tenenbaum, Yeedidyah Langsam, Moshe J. Augenstein, 'Data structures using C',
Pearson Education, 2004 / PHI.
2. E. Balagurusamy, 'Programming in Ansi C', Second Edition, TMH, 2003,

Reference books:

|, Robert L. Kruse, Bruce P. Leung Clovis L.Tondo, 'Data Structures and Program Design in C'.
Pearson Education, 2000 / PHI.

MACHINE LEARNING Il
T !
Course Code: MDS106 | Course Credits: 1'3 '
Coursc Category: cc Course (U / P) P |
"Course Year (U / P): 1P Course Semester (U/P): 2 P |
|No. of Lectures + Tutorials (Hrs/Week): 03+00 Mid Sem. Exam Hours: | 1.5 Hrs <|
1 ==

Total No. of Lectures (L + T): [45+00 End Sem. Exam Hours: (3 Hrs
'COURSE OBJECTIVES ‘
| 1 Understand the foundational theory of Machine Learning. |

1 Formulate Machine Learning Problems.

3. Master Various Algorithms and Their Limitations,

4. Solve Problems of Moderate Complexity.

5. Apply and Optimize Models. |
\COURSE OUTCOMES ||
Atthe end of the course the students should be able to: |

. Design and Implement ML Solutions.

2. Analyse Algorithm Performance. |
3. Apply ML Techniques to Real-World Problems. o ]

f | ~
~ H Ak
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4. Preprocess and Understand Data,

L_’—;_‘;_PE‘:[OP Intelligent Systems,

71 INTRODUCTION TO MACHINE LEARNING

ht
What is Machine Learning, Types of Machine Learning, Supervised Learning, Unsupervised | ;
- o N » H " L] b S0 b ]
R-;imor.c«_:mcnt Learning, A?I?hca“?ns of Machine Learning -Stock Price Prediction, Face R carning.
gecognition. Image Recognition, Virtual Personal Assistants, Medical Diagnosis Oniinc rrm:iiurﬁ:::‘.‘-n' Handwriting
Sty g steclion
uNITTI SUPERYISED LEARNING (REGRESSION/CLASSIFICATION)
Rasic fu_cthmlj; “zzhs:ta;;.:c—r:a:‘cd methods, INcares.l-Neighbnurs, Decision Trees, Naive Bayes Lincar models: Lincar
Regression. Logi egression, Generalized Linear Models, Support Vector Machines, Nonlinearity and Kernel

\fethods.

NIT 111 UNSUPERVISED LEARNING
u,‘ius:lrlrm?fz:Ii :-amnga:;ﬂt{fzrné! K«mt?ans. Self-QrganizEng Maps Dimensionality Reduction: PCA and kemel PCA
\farrix relatio atrix Completion Generative Models (mixture models and latent factor models).

INIT IV ARTIFICIAL NEURAL NETWORKS
giological Neu‘rons and Eiulogica] Neural Networks, Artificial Neural Network, Types of Neural
perceptron,  History  behind - Perceptron, Importance of Perceptron, Working of Perceptron.

Perceptron Learning Rule, Perceptron Learning of AND & OR gate, XOR gate, Activation
SoftMax Activation function, Multilayer

s, Applications and Future of

Network,
Perceptron

[ earning,
fnctions, Binary Activation function, Re LU, Sigmoid, Hyperbolic,

perceptron’s, Back propagation Neural Networks, and Feed-Forward Neural Network
Neural Networks.

UNIT V SELECTED TOPICS

Ensemble Methods (Boosting, Bagging,
Sequence/Time-Series Data. Deep Learning and Feature Representation
wechniques of machine learning and classification methods, Case studies in interdisciplinary domains,

Random Forests), Sparse Modelling and Estimation. Maodelling
Learning, Recent trends in various learning

Textbooks:
]. Hands-on Machine Learning with Scikit-Learn, Keras, and TensorFlow by Aurélie Geron. O'Reilly
publication.
2 An Introduction to Statistical Learning with Applications in R by Gareth James, Daniela Witten, Trevor

Hastie, Robert Tibshirani, Springer publication (springer.com)

Reference Books
Python, scikit- learn, and [ensor

ine Learning and Deep Learning with
English, ISBN-10: 1789953730,

ng: Mach
er 12, 2019), Language:

I. Python Machine Learni
ket Publishing {Decemb

Flow 2, Publisher: Pac
ISBN-13: 978-1789955750

2. Machine Learning: The Abso

Learning From Beginners, Interme

Independently published (May 5,2019

1096853205, ISBN-13: 978-109685320

¢ Beginner's Guide to Learn and Understand Machine

Jute Complet .
xpert  Concepts by Steven Samelson Publisher:

diate, Advanced, To E
) Language: English, ISBN-10:

din 4" BoS, date 18/9/2025
"’"‘}
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Effective From 2025 Batch onwards

pop
ff— DATABASE MANAGEMENT SYSTEM
| . TRt
course Code: | MDS108 r| Course Credits: 3 ___I
Course Category: ce | Course (U/P) e
" Course Year (U/P): | 1P Course Semester (U / P); - 2P |
_ﬁLecmres + Tutorials (Hrs./Weck): rﬂ.] + 00 Mid Sem. Exam Hours: - 1,{ IE ]
Total No. of Lectures (L + T): 45400 J End Sem. Exam Hours: Hrs ]
COURSE OBJECTIVES —
—

|. Provide asolid fouqdation in basic database concepts, terminology, and applications. |
Teach Entlfy-_Rdﬂ"O"ShlP (ER) modelling and relational model principles for designing databases 1o
meet user requirements. |
Equip students with the ability to write effective Structured Query Language (SQL) statements for
data definition, manipulation, and retrieval,
Iniroduce - database  normalization techniques to optimize database design for data integrity and|
efficiency. |
5. Explain the concepts of transaction processing ., concurrency contral, and recovery for reliable |
| database management. |

(COURSE OUTCOMES |

md of the course the students should be able to:
. Ability 10 analyse user requirements and design logical ER diagrams and relational schemas foq

databases.
Ability to construct and execute complex SQL queries to perform data operations in relational databases. |

&

s

}.
3. Ability to apply normalization technigues to normalize database schemas, improving data integrity and
i reducing redundancy.
4, Understanding and ability to apply principles of transaction management and Familiarity with database |

storage structures and access techniques, including indexing and hashing, to optimize performance

UNIT 1DATA BASE SYSTEM
Daia basc system vs file system, view of data, data abstraction, instances and schemas, data models, ER

model, relational model, database languages, DDL, DML, database access for applications programs, data
hse users and administrator, transaction management, data base system structure, storage manager, query

pocessor, history of data base systems, data base design and ER diagrams, beyond ER design entities,
\ nributes and entity sets, relationships and relationship sets, additional features of ER model, concept design
" uiththe ER model. and conceptual design for large enterprises.

INIT 1 RELATIONAL DATA BASE MODEL

integrity constraint over relations, enforcing integrity constraints, querying
estroying altering tables and views relational algebra and calculus:
joins, division, relational calculus, tuple relational

Mroduction 1o the relational model,
tational data, and logical database design, destro :
“ational algebra, selection and projection set operations, renaming,
@eulis, domain relational power of algebra and calculus.

WIT 111 sQL QUERY
ies. correlated nested queries sets comparison operators, aggregative

By - ST ted quer L :
;cr::]es :nf i n:susin;nuu values. logical connectivity's AND, OR and NOTR, impact on SQL
05, NULL values, compariso complex integrity constraints in SQL triggers and active data bases.

Flrycyg, outer joins, Qf”ﬂwmg NULL valugs,
L

2

W /ﬁ{(;wkv"
%, 2ol

- i
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UNIT IV NORMAL FORM
problems caused by redundancy, decompositions, problem re

<l L‘(]ND. FHIRD normal form, BCNF, forth normal form
opendency preserving decomposition, schema relinement in dy

]llll:'li to decomposition, reasoning about |08, §1ps |
 [0h notmal form, Tossless joun decompenitior
{1 rs Of

ta base design, multi valued dependencies

(NIT VY TRANSACTION MANAGEMENT

\CID properties, transactions and schedules, concurrent execution of transaction, lock bascd concurrenc
control. performance -~ locking, and transaction support in - SQL, crash -rccow.: cnm:;l:rr-cncL-.hIt(ler:-:L"I
;;,-;.1!i.-.|lsi1i|) ‘;md recoverability, lock management, lock ccnversin;us, du;aljng withryljcad locks -‘\ncu;’l-::-l‘
king techmiques, - concurrency - without locking,  crash recovery: ARIES, log. other rccn;.-crlv ‘.Iat

cructures, the wrnite, f‘h‘"“d _I'DE'\ meDCOI- check pointing, recovering from a system crash. media recovery
er approaches and interaction with concurrency control ’

Tertbooks:
| Elmasn Navrate, Data Base Management System, Pearson Education, 2008.
.+ Raghuraman Krishnan, Johannes Gehrke, Data Base Management Systems, TMH, 3rd edition. 2008.
" - (). Date, Introduction to Database Systems, Pearson Education, 2009.
-'m-rcrcnce books

s lherschatz, Korth, Database System Concepts, McGraw hill, 5™ edition, 2005.
2. Rob, Coronel & Thomson, Database Systems Design: Implementation and Management, 2009.

DATA MODELING AND VISULIZATION

Course Code: | MDS110 Course Credits: 3

| |
Course Category: ccC Course (U/P) U
Course Year (U / P): 1P Course Semester (U/ P): P )
\u. of Lectures + Tutorials (Hrs/Week): 03+ 00 Mid Sem. Exam Hours: e Hn
Total No. of Lectures (L + T): 45+00 End Sem. Exam Hours: 3 Hrs

. |
COURSE OBJECTIVES 7 . 3

. Understand basic of data handling. .
alization technologies.

2. Understand the various visu i . L
3. Understand and verify the underlying assumptions of a pﬂ:;"“;']‘" AALyBlE,
.+ Lnders » stacked plots.

4 Understanding & Visualizing Bar, gmupﬂd.Ph.:-!rs &Iﬁlzlcll;tﬂylzts

3. Understand histograms, distribution analysis, stalisties am: '
(OURSE OUTCOMES U - e
D —— ey (0! !
Mthe end of the course the students should be able |

|. Understand basics of Data Visualization.

2 Implement visualization of distribution s o proportions & associtions.

3 Wil ra n visualization of time serics, Pro}

| e prog ' sertainty.

4 Apply visualizat .nds and uncertainty I =
i - 5

‘ 3 Explain principles 0 OTHons "

,_ __EXpiain principles 0F P

| B 1l nalt
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NIT 1 INTRODUCTION TO ViSUALlZATION

/iualiZing Data-Mapping Data onto Aesthetics, Aesthetics and Types of Data, Scales Map Data Values onto
_ Cartesian Coordinates, Nonlinear Axes, Coordinate Systems with

. Coordinate Systems and Axes
es. Colour Scales-Colour as 2 Tool 10 Distinguish, Colour lo Represenl

curves L i
Hnghhghl. Directory of Visualizations- Amounts, Distributions, Proportions,

Data Values Colour as @
XY relationships,

ATION TECHNIQUES AND ASSOCIATIONS

Bar Plots, Grouped and Stacked Bars, Dot Plots and Heatmaps, Visualizing

and Density Plots- Visualizing 2 Single Distribution. Visualizing Multiple

Visualizing Distributions: Empirical Cumulative Distribution Functions and

Cumulative Distribution Functions, Plots, Visualizing Many Distributions  at Once

i Along the Vertical Axis, Visualizing proportions-A Case for Pie Charts, A Case

jor Si ¢-by-Side Bars. A Case for Stacked Bars and Stacked Densities. Visualizing Proportions Separately as

parts of the Toral Visualizing Nested Proportions- Nested Proportions Gone Wrong. Mosaic Plots and Tree
Nested  Pies Parallel Sets. Visualizing Time Series and Other Functions of an Independent Variable-

| Time Series Multiple Time Series and Dose-Response Curves. Time Series of Two of More Response

IVISUALIZ
izl g,ﬁ.mounls-
Histograms
i the Same Time,

& [ndi\'idua
A yyriables
PRINCIPLE OF PROPORTIONALINK

The Principle of Proportional Ink-Visualizations Along Linear AXES,

Aes,Direct Area Visualizations, Handling Overlapping Points-Partial Transparen
Lines, Common Pitfalls of Colour Use-Encoding Too Much or

es to Encode Data Values.

Visualizations Along Logarithmic

cy and Jittering, 2D
Irrelevant Information. Using

eNIT

{istograms; Contour
Nanmanmonic Colour Scal

UNIT IV VISUALIZING UNCERTAINTY

Visualizing Trends-Smoothing, Showing Trends with a Defined Functional Form, Detrending and Time
Series Decomposition, Visualizing Geospatial Data-P Choropleth Mapping Cartograms.
L!nuenaimy-ﬁamlng quencies. visualizing the ty of Point Estimates. Visualizing the

Uncertainty of Curve Fit Plots

rojections, Layers, Visualizing
probabilities as Fre Uncertain
S, Hypoihclical Qutcome

1ZATION USING TABLEAU
ction to data source, creating basic charts and

DLING AND VISUAL
g with dates. waterfall chart and bump chart in

products suite, file ype Conne
g data in tableau, workin

< UNITVDATA HAN
Introduction to tableau, Tableau
graphs, handling filter data sorting groupin

tableau, heat, and tree map in tableau.

A Primer on Making Informative and Compelling

Textbooks

|. Claus Wilke, wFundamentals of Data yisualization:
Figures™1st edition, O’ Reilly Media Inc, 2019.

Ryan Sleeper “Ppractical Tableau: {00 Tips, Tutorials, and Strategies from a Tableau Zen Master =0 Reilly

Media

i

Reference Books
and Visualization, O'Reilly .2016

7. R: Dad Analysis
thon: Analyse Data 1@ Create Visualizations for

5 and yisualization Using Py
1+ Learning Tableau.

1. Tony Fischetti. Brett Lant
1. (ssamabEmbarck. Data Analysi b
B1 Systems. Press, 5018 Joshua N- Milligar
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T THEORY OF COMPUTATION ' T |
: .

bé;ur!‘f-‘ Code: MDS112 Course Credits:
rse L0 e —+ — -
[Course Categomy:___——— |cospc | Course /D) C |
"ED?ELYPEE[(U /Py - r Course Semester (U/P): ;11 P
):0: of Lectures + Tutorials (Hrs/Week): 03-+00 Mid Sem. Exam Hours: 1.5 Hrs
' _~—~———————————————— — }
:’f;t:ll No. of Lectures (L + T): S+ Fnd Sem. Exam Hours: 3 Hrs
patld L -
CoURSE OBJECTIVES oSl S e i§ 1
1. Understand Abstract Models of Computation.
5. Analyse Formal Language Hicrarchies.
1. Comprehend Decidability and Undecidability.
1 Apply Mathematical proof Techniques.
5. Apph Mathematical Proof Techniques.
.
"COURSE OUTCOMES e
\( the end of the course the students should be able to:
NFA) and pushdown automata (PDA) for specified

1. Student
reqular and context-free languages.

s Guudents will be able
different normal forms.
. Squdents will be able 1o
f computational problems.
3. Students will be able t
significance of computability.
s Students will gain found
compilers, artificial intelligence,

s will be able to design finite automata (DFA,
to construct context-free grammars
design Turing Machines and und
o differentiate between decidable a

ational knowledge essential for a
and formal verification

to describe formal languages and understanc

erstand their capability 10 address

nd undecidable problems and understand the

dvanced topics in computer science. such as

e

LNITI INTRODUCTION

Iniroduction; alphabet

(DFA)-formal definition,

*andeterministic finite Automata

DFA. minimization of finite automata,
]

simplified notation:

LMT IHREGULAR EXPRESSIONS

Regular expression (RE). definition,
expressions, Kleen's theorem, regu
languages, pumping lemma for regul
linguages, decision properties Of regy
Moore and mealy machine, applications,

UNIT Il CFG

Context Free Gramma (CFG) and Contex! Free |
: ambiguity.
('_!'Fi‘a normal forms for CFFGs: €

finiteness and membership, pumping lemm

Q@Vy

mata and grammars,

5, strings and languages; auto
state transition graph, transition

(NFA), NFA with epsilon
distinguishing on¢ string from

operalors of regular ex
lar expresslon to FA, DFA 10 regular expression, Arden the

ar languages.

lar languages.
and limitation of FA.

application of pun
FA with output: Moore and mealy machine, equivalence of

_anguages (

ambiguity in grammar, inherent ambiguous AMBIBLIOH
"NIF and GNF, closure properties ol CFLs. decision properties of CFLs:

a for CIlLs.

deterministic finite automata
wable, language of DFA.

transition, language of NFA, equivalence of NFA and
other, Myhill-Nerodia Theorem.

pression and their precedence, algebraic laws for regular
orem, pon-regular

wping lemma, closure properties of regular

CFLY: definition, examples. derivation, derivation trecs.

1o unambiguous CFG, useless symbols. simplification of
cmpliness.

NV @

5 e Ay
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mpm\re
l?"T v PUSH DOWN AUTOMATA

ata (PDA): description and definition, instantancous description, language of DA, acceptance by

Down Autom
by empty stack, deterministic PDA, equivalence of PDA and CFG. CFG 1o PDA and  PDA 10

a1, acceptan ce
tack PDA.

ash
nal $t
{‘1;0_ two s

\ITV TURING MACHINES (TM)

ge acceptance by TM. variants of Turing

1. definition and representation. instantaneous description. langua
jvely enumerable

_ chine. TM as computer of integer functions. universal TM, church’s thesis recursive and recurs
L oUALES: halting problem, introduction to undecidability, undecidable problems about TMs. Post Correspondence

problem (PCP), modified PCP. introduction 1o recursive function theory.

gasic mﬂdf

Tﬁlhﬂﬂks:
an. “Introduction to Automata Theory, Languages and Computation”, Pearson Education
putation”. PHI

Ho Tﬂﬁ. U“m
d Chandrasekaran, “Theory of Computer Science Automata, Languages and Com

l'l { LP. Mishra an

References

to Languages and Theory of Computations”, TMH

o Mart introduction
“Elements of the Theory of Comp

papadimitriou, C. and Lewis, C.L., utation”™. PHI
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MACHINE LEARNING LAB
Course Code: MDS184 | Course Credits: o .T_z-
s ey CC-L_ | Course(U/P) e
Course Year (U/P): 1P Course Semester (U/ P): b1y
"No. of Lectures ¥ Tutorials (Hrs./Week): 04+ 00 Mid Sem. Exam Hours: R
Total No. of Lectures (L+T): 10 +00 End Sem. Exam Hours: | 3Hrs
COURSE OBJECTIVES

-

e L 1o —

[ntroduce students to the basic concepts and techniques of Machine Learning
A general understanding of ML process models.

Introduce st_udems 10 the basic concepts and techniques of Machine Learning
Understanding of Python Programming and its module

Understanding of Deep learning.

-
COURSE OUTCOMES

At the end of the course the students should be able to:

1.

[nstallation of python and its module &1 python notebook.
Ability to apply Python principles and techniques.

7
3. Ability to design ML models and test and train data set.
4, Understand working of TensorFlow.
5. Ability to perform deep learning algorithms.
LIST OF PRACTICALS

s

1=

ek

5.
9.

10. Optimizing Models with Ten

. Implement - Machine Learning - Decisio

Installation of Python and python Notebook.

Implement- Data Types and Containers in Python.

A scatter plot is a diagram where each value in the data set i

hip between variables.

Implement Regression 10 find the relations

Machine Learning - Train/Test- Evaluate Your Model

ict the future and Bad fit.

Implement polynomial regression - R-squared, Pred

n Tree.

Implement - Machine Learning - Random Forest.

Introduction to Deep Learning - Deep Learning basics with Python,

sor Board - Deep Learning

N s
Y y/
B Qv’“

— (3
7

e

s represented by a dot.

basics with Python, TensorFlow.

TensorFlow and Kera's p.1

136
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|/ DATA BASE MANAGEMENT SYS
ﬁyrs/,i‘c"di——/——/ - MDS186 _(‘nursc_Crudils: o _z_ -
Course Category: o ] CC-L Course (U /) - I ]
¢ : : — S - S 4
gﬂﬂ}w— I % . S | Course Semester (U/P): KL '
[ No. of Lectures + Tutorials (Hrs/Week): 04+ 00 Mid Sem. Exam Iluu_r.s'*l e =
Total No. of Lectures (L+T)h 10+ 00 End Sem. Exam I-louE_ 3. |
| COURSE OBJECTIVES
l. Understand the basics and functions of MS excel. |
1. Clear understanding and use of data validations and templates.
3. Purpose of sorting and filtering features.
4 Useof reports in business organizations.
5. Purpose and advantage of charts for top management in any workplace.

5 ~(QURSE OUTCOMES

At the end of t

. Learn how to make charts in MS excel.
LIST OF EXPERIMENTS:

he course the students should be able to:
|. Learnto understand the functions in Excel.
Understand the validations.

Make reports in excel.

|earn to work with pivot tables.

de ted

I

“n

Manipulation and Data Definition Language.

| operations and operators.
function. 4 Write SQL. queries for sub

Write the queries for Data
Write SQL queries using logica
Write SQL query using group by
queries to create VIEWS.
Write an SQL query t0

4

5. Write a query for extracting

6. Write a query 10 understand the concepts for ROLL
7

3

queries, nested queries 5 Write SQL

s b —

implement JOINS.

data from more than one table.
BACK, COMMIT & CHECK POINTS.

. Create tables according to the following definition.
char2(18), amount number (8.2) .a

_ Create table deposit (actno yarchar2(5) ,cname varc

date date).
9. Create table bra
10, Create table customers (cnam
11. Create table borrow(loann® varchar2(5), cname

har2(18), bname var

nch (name varchar2(18), city varchar2(18));

e varchar2(19), city varchar2(18)):

varcharEHS}. b name varchar2(] 8). amount number

12. (8,2)); '
13. Retrieve all data from cmploychjﬂbf». and deposit. )
14 Give details of account no and deposiled rupees of customers having account opened between dates 01-01-00
and 25-07-06. . q

I5. Display all jobs with minimum salary is greater than four thousand.
6. Display name and salary ol employcee whose departmenl no is 20 Give alias name to name of employee-

d gf J ~

d AU

.r-"""".‘



