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Minutes of Meeting of Board of Studies

The Meeting of Board of Studies (BoS) in Computer Science & Engineering was held op 04
June 2024 through Hybrid Mode. During the meeting following wers present.

Drr. Manish Dixit, Professor & Head

Dr.parhn:ulﬂf'l:mpllln' Science and Engineering
Madhav Institute of Technology and Science, Gwalior

' Chairman

2. | Dr. A. K. Solanki, Professor (Computer Science External Member (Academics)
& Engincering), B.LE.T. Jhansi (U.P.} {Nominee of Hon'ble Vice
Chancellor RGPV Bhopal)
1. | Dr. Shekher Vermar, Professor [T, Allahbad External Member (Academics) |
_ AC Nominee .
4. | Dr. K.V Arya, Professor, [IITM Gwalior External Member { Academics)
—— AC Nominee |
5. | Ms Ruby Malhotra, Co-Founder & Executive Director, | representative from imlustrp-f
| Kailtech Test & Research Centre Pyt Litd |, Indore,
6. | Ravikant Sharma, Assistant Vice Precedent Citi Alumnus
Bank Singapore
7. | Dr. R. K. Gupta, Professor Member
8. | Ms. Khushboo Agarwal, Assistant Professor Member
9. | Ms. Jaimala Jha, Assistant Professor hember
10. | Mr. Mahesh Parmar, Assistant Professor . Member
11, | Mr. Amit Kumar Manjhvar, Assistant Professor Member
12, | Dr.Ranject Kumar Singh Member =i
13. | Ms.Smita Parte, Assistant Professor | Member
14. | Dr. E. 8. Jadon, Professor (Computer hember
.A.]'.lphl:atll:rn] __ 1
15, | Dr. Anshu Chaturvedi, Professor {Computer Member
| Application)
16. | Dr. Parul Saxena, Asst Professor (1 (Computer Member
Application) —
addition of this following student members were also present _
: Nishika Garg | Student Member
2 Aditya Som - - Eudenl Member
3| Ayushi Ranjan | Student Member
. 4. Aryan l]ﬁptﬂ- Hudent Member =
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5 Agenda of the BoS Meeting
, fled Meering Schedulvd fo be beld up g S Wuy 2024)
| et
- Instruetions for preparing BoS Proceedings
, fAN imformation ix to be uploaded on the webpage uader sunble heading (ruch ar Board of Stades) and separaie links 1, by
provided far sech calepary mentianed bilaw)]
, Minutes shoubd have o summary/cover page mentioning all the significant changes made in the |.;.uw,,_g
, Given format
B o Cowrses where revision was carrbed put’ B
’ | {Course'subjeet | Coorse | Year/Date of | YeaoDale | Percentupe | Agenda | Page | Link of P —
: name] Code introdeciion | of revision | of conlenl | Mem Mo | ducumeents ming e
, ' bdded  or | Mo, [
] . - | replaced
, Database 503 | Juee 23 June 34 ] ] I =
Manapemeot
’ (. Syslam " 4
| Datobese 20304 | June 23 June 24 10 i4 Ll R
! Mapagement
’ System - . |
Courses focwsing an employability/entrepreneurship/ ﬂ-lk'nhl-m:nl o -
’ {Course’sahject Coarse Code | Activities’coments which have a | | Agenda | Page i--rﬂh:u;_'
name) bearing on incteating sidll and | lem | ho, dmxm:nu-.-..mm
, employability | Mo
] -
Mata Minmg & The cowse will cover ohe| 2 7 —
Warchousing fundomentals of doits masmg. 1
’ will eaplain the basic alganthms |
{like  dets  pee-processing.
ossocinon  rules, classification,
, clusierng, sequence minmyg wed |
" 1. visaalization. It will siso explain |
" implesreptations in opos-source
softeane. Finally, case studies on
' industrial problems  wall be
| ) demosstrated, 1 |
' Bemforcemend Beinforcement  leaming i & | 3 B =
| Learning perndipm that mims to medel the |
' teiel-and-errar  learning  process
that iz needed in many problem
sifmlions whene eapleca
‘ imstruclive  signals MG
| avaifble, It hag  pools i
‘ cperalions  research,  behavicenl
| pivehalogy and AL The geal of
' the touess s b imnodhoce the basic
mathemotical  foandations  of
‘ [ | reinforpement leaming, as well as
| highlight ~ some of ihe reces
‘. m | directions of research. |
i"EiE Dt " This course provides an in-depth | 3 (N
‘ . | D]-ﬂﬂnllﬂl'. understandicg  of  lerminologees
ared the core concepts behind big
‘ ' data  problems,  applicatioss,
| | gystemns and the techmiques, that |
| ondedie  foday's  hig  dam
' coimguting  techmalogies, It
' | | provides an imrodaction in same
' Computer Science and Engineering 1 Jume 2024
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| such a5 Apache Spark, Hadoop,
MaopReduce, Large scale dam
Elorage lechnolugies such as in-
memory  key'value shorage
sysiems,  MNaSQL  distribaled
ditnbases, Apache Cassandm,

| | of the most comeon mmewarks

HBaze and Big Dats Streaming
Flatforms such as Apsche Spark
Streaming, Apacke Ealka Siresms
thai has made beg data analysis

e e Eifeer dnd more accessible.

\ Dhcszgn & In ikis course ww o owill gef | 3 = RS

Implemengation of introdaced to the  human-

Human-Compiier computer  nierfaces, cancepl of

Interfaces usabilsty and its engineering.

Deep Leaming = In this course we will stast with | 3~ & Ty

[T Ropar trodstional  Machine  Leaming |
appeoaches,  eg Bayesin
Classification, Multilaver

Perceptron eic. and then move 1o
muodermn Deep Learming |
architectures like Consalstional
Mewml Metworks Awtoencoders ‘
gle. On campletion of the couse
Students  will  acquine  the
krawledge of applyieg Deep
Learning lechmigees 1o solve

. warkous real life problems.
Algorithmic This course &5 an introdustion to =
Game Theory game thecry and meckanism

design. The goal s ta equip

students with & general  purpose

ool 1o amklyze siclegic bekavior

I multi-agent isteraction. Thiugh

pi'in'l-lr:il}' ] blllp'ill ol econmmic

flavee, it has  significans

ppplications  im  ihe  decision [
proEss of & muli-qp:rn |
envinanment  like  sponsorsd

mlverisemenls,  crowdsourcing,

soci medm, miemet-based trade,

amdl  several Ssetmgs of social |

choice and welfare Thes course 15 |

[ backend of swh applacations |

ond discusses the mathemarical |

deszils of analyzing and designiag |

 sirategic intemctians. |

Ethical Hecking This  course  will  coser | 7 [ i .
inmeduction b0 cthical hacking

Fundamentals:  of  compaier

networking. TCRIPF  proceced

stack.  Walnemshility  scanning

Iur.m; MMAF and MNessus

Creating o secure  hacking

| environment Sysdem  Hocking

password  cracking,  prvilege
| escalalson, applcaton eveculion.

Malware and  Vins,  ARP |
spogding  and  MIAC artack.

Computer Sclence and Engineering Fi ligrme 2024
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DifMemnt types of allacks using
Metasploit fromewnrc mesonnd
cracking, privilege  exalulios,
memole  code  eascudion, oo
Alleck oo web servers passeond
attack, S0L inkctin, wosi 3
scriplingCase  stdies:  vanous
Wiacks  Meaanes  mnd  their
remedizs,

Ftrﬂdumnn 03]
Internet of
Things

This  course  will  oover I
Commumication  Protocals rm|
OF, Par IV, Pand ¥, Semsor
Metwoska: Fart 1, Parf 11, Sersee
Metworks: Part |11 Part 1V, Past ‘
W, Far ¥1, Machine-lo-Machine
Commusacitions, [nlernpembility
in loT, Intreduction o Arduing
Programming: Pant 1, Pan IL, |
Intepratica  of Bemsos  and
Achntors with Arduing: Part [,
Part [, Emplementtion of 10T
(Wil FEephemy B {coald)
Infrouction o SDN, SDN for
1oT Coanected  Yehicles, Sman
Ord, Indestria] [oT,Case Study:

| Agriculture, Healthcare, Activiey

Monitoring

7

& Viruadization

Cloud Computing |

ERFVICES ComBUmMptinh  and
delivery platform chat provides
en-demand compuling servics lor
shared pool of resources, namely
SErVErS, Songr.  netwoeking
soffwure, dslshase, applications
elc, gver the lolerct, [t is a
model for enabling uhiquiloos
on-dermand oocess b0 o3 shaned
pual of confiqumble compating
resuurces, which cin ke mpudy
previsned and relemsed warh
mifimal maragament effor. This
course will imteduce  various
mpects  of zloud  cemputing,
inclndizg fiindmentalx
MeESopsmEnt iU, security
challenges and ftune research
trends

Chuinnruﬁqili_a scalable | B

[hain foieoior

.
|
|
|
|

b1

Dala ﬁhﬂ:_in—m anslyrmg |

large volumes of daia v eximei
| insights, pamerms, and irends [
combines  statistcel  analysis,
machne leaming 1echeagues, and
propramming  skills 1o salwe
comples prabiems and make dara-

_'q:"; .

Computer Scence and Enginearing 3
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I drives decisions, Dala scientisss | |
uliline tools like Python or B 10

| chean, manipulate, snd visunliae
duta, and create predective madels
¥ for  wanous  mdusinies  ond
domains. ) =
Inlarmalian The coirse provides the bashe | 8 1]
Security paradigm and  principles of

mesdern cryplography. The focus

of this coumse will B oo

definitons ond constrections of [
varions encryption methods whal
secimity properties & desirsble in
such ohjects, bow to fommally
define ihese properfics, snd how |
1o desipn objects that sstsfy the |

definitices. . -
Pragreeming s To meet this requiremens obpect- | 7 [ 1o —
Jawa oeienied  parmbpm  hm been |

developed =nd based on the
pareshigm the Java programming
Iw emerges 2 (ke lbest
programmeng envirenmeni, BMow,
Jova progrenming language s
beng wed fr  mobik
Programeng, Inizmel
progmmming, &nd many other
applications  compatible
digtribisted gystems. This oo
aims to covel B esseatial topis |

of Java programming s that ihe |
parficipasts Sub  improve  Lheir

skills 1o cope witk the cumem

demand of [T industries and sulv

many problens in teir owh flled

I

, of shudies. — | -
Seltaare  Design Soltware Project  Management | 8 10 ==
& Project (4PM} is o peoper way of |
Muonagemeat planning =nd leading software

projects. It is @ parl of project
managemeent in which saftware |
prajects are planncd,

Design Patterns A design patem i3 & generd | & 1
repealable sululion to a comenonly
| occuming problen in software
design. A design pafiem isnt a
finished design that can  be
transfarmed dinecily i code, |1
is a descriptica or template for
| | bow o salve & problem thar can
be wmsed i many  Sifenent

¥

s sihulioes. | 1
" Design & Analyss of This course will cover basic | 13 T |
Algonihms concepls  in the desipgn dmd

amalyms  of  algorithms. |

Asymptotic complevily, nolalkon
2. Socbmg and  search 1
Algoritkms on graphs
explomtion, connectivity, shostest
| - | paths, directed gevelie jgraghs, |
Computer Science and Enginearing 4 lune 2024
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| spamming,  teees 4 Deogn
technigues: divide and conguer,

disjoint sets, search ey l:i-.
Emtractability

greedy, dynamic programming 5. |
Data ginectures: hesps, union ol |

he coome imbodeces Elﬂ.ll;ﬂ]
dism madels; eatiny-nelatiomskip
modeling, gL st
| pormalization, and itk

coding practices using MySQL
for any other open  sysiem)
through  varices  asslprmens,
| Dusign of simple multi-tier elica
| { sereer achiectores based and
Wek-busel detahase applicstions
|:sa]m g0 intnoduced.

| | design. Furber # introduces query |

lu n |

Mew Coaraen added”
Ativiticsonimls whch have =
beasing on iscreasing skill e

employabilicy

The goal of dlg:m-i image
processing s to enkance the

quality of images, extract
mezninghal information from
| images, and automate image-
bazed tashs,

| (Courscluuiect | Course Code

mame])

Digial  Tmags | Z90711
Frocessing

-

Page | Link of relevant
Mo, dovumenlyminubes

| Annexure-2

290712

| Parallel processing is used to
increase  the computationsl
speed of computer systems by

| performing  maltiple  daka-

| processing operathong
nmu!l:n-:uus];.r

| Anmexure-2

Wirehiss
Mok

2T Wirebess LANs can work with
ar without an AP, depending
| o the number of users in the
| networl Imfrastructure mode
|uses APs o allow wirebess
COMmputers to send and recelvs

! | infermation.

Anneure-2

| This couwrse will cowver the
fundamentals of the computs
capabllites and the system
| intelligence software required for
implementing artiflcial
| intefligence  (AI)  based
salutions on  industrial e

| cases such as the ones in the

| domaing of healthcare and

Smart City. The course will

[ |discuss end ®  end
dﬂ:lt-l:l:m'rmu of two Industrial

i use cases with demuonstration,

| and  hemce will  help

Rppiied
Accelerated
| Artificial

Computer Science and Engmeering
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|
, particlpants use state-gf-the- [

art Al 50Hs effectively to solve
| | complex problems,

Seture Secure multi-party [ 7 W
Part i the miost fundamental

problems in cryptography as
well as distributed computing, [

In a nutshell, a MPC protocol
allows a set of mutually
distrusting  parties  with
private inputs, to perform any
fjoint computation on  their
data, by heeping their
respective data as private as
possible, Secure MPC absiracts
several real-world problems,
fior example privacy-
preserving data  mining,
privacy-preserving ML, secure
e-guctions, jprivate
matchmaking.  secure  seg-
intersection, seqire e-vating,

Computation: computation (MPC) is one of ‘
|

L]

secure signal-processing,
secure bisinformatics, secure
biometrics, Larure
' outsourcing, to name a few,
Practical Cyber | cyber security which alsa |7 9 =
Security  for | requires a great deal of |
Cyber Security | fundamental thinking,
: Practitioners reasoning, aod concerns about

human cogniticn of the inputs
the operators and leaders
receive from cyber security
toals,  dashbeards,  policy
formulations but them in the
crowd of details, fundamentals
are lost, reasoning is replaced

byadhocdecisions, | | [
Blti-Core Degign isswes for Improving | 7 I
Computer memaory access time, Basic and
Archivecture Aubvanced Dptimigation

Techniques in Cache Memaory,
Tiled Chip Multicore | |
Processors [TCMP), MWetwork |
an  Chips (Mol), Routing |
Algorithms, Mol router -
architecture, Routing and Aow

| __jcontrel 0 |
| Randomized In this course study how 7 1o
| Methads  in randomness helps in designing |
% Complexity algorithms and how [
. randomness can be removed i
| | l_ ' from algorithms. -
Computer Science and Enginsefing & June 2024
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Feedback on curricalum recelved lrom sinkehalders: Analysisk ATR'

Sizkeholder Snaderd | Foculty | Alumni | Employer

[ No. Hmpﬂﬁi_ - | 17 | 73

Link of Analysis <YIEW> | <VIEW> | <VIEW= | <VIEWz> |

ATR Link <VIEW> | <VIEW>  <V]EW= | <VIEW=> |

;Lin'i: showing Exzcel sheet of | moodle | moodle ﬂ- <V E W= .

| Google Form  detxils  of | |

sukehalders |

* Seperate papera) for eoch of the above four paimis; Agenale pwar wive minies i -'t'-qnt'ml'ra' i eovl mudiis gad o
seperate lmk @ be glven fn the sypeapelate colamn for each poim

The BoS misutes along with the covenlsummary page (under point number |, above) must be wploaded un fhe
deparimental web page and | [ the i ¢ of the Dizn Ac g,

Stakeholder feedback analysis must also comain an acton tken report (ATR)

3| The details’data of ik siakeholder responded through GOOGLE form isech as Name, orgaaization, madl id

phane oo if available) must also be shared along with the feedback for the alumni'emplover. iy

The following must be sploaded on the departmental web pape and fink for the same must be shared with the
fed

40 3 The Stakeholder feedback colected & analyeed to find the index out of five

i) Action taken report

- (i} Google form showing responses fram alumni, emplover. student, faoulty ec.

5| Manuzes shoald have & footer with department name, page mambser, mosth of mecii=g,

Each page should be signed by all faculty, scanned and thes subemitied to 1he Dean Academics office

BoS Agenda Items
Ttem | To confism the minutes of previous BoS meetiag held in the month of December 2023
1| Minutes of the lost Ba$ beid on 01 Dec 2023 ore confirmed by the house.

To review and finalize the scheme stracture of B.Tech. VI1 Semester with the provision of Theee (03] |
Departmental Electives [DEs) and Open Caregory (OC] Cowese.  (Dut of which One (01} Elective and ol
Open category course is bo be offered in traditional mode and remaining Two (02) Deparimentsl Efectives
are (o be offered in enline mode with cedsl tansfer for the bateh admitbed Im 2021-22

:

The scheme Tor B.Tech V1T Semester, CS5E and C5D discipline {under flexible curriculum) were
discussed and finalized.

The Scheme of CSE VII semester Is enclosed in Anpexyre- |
The Scheme of CSD VI semester is enclosed in Annexure-2

To propose the fist of counses which the students can ops from SWAYAMNPTELMOOL based Pltforms, o be |
offered in onfine mode for Two (03) Departmental Electives (DE) Course, with credit dransfer in the B, Tech
T Sernester under the Aexible camculum (Batch adenitted ia 202 1-22)

ltems The list of Departmental Elective (DE-Y) and (DE<} courses te be offercd from
1 | SWAYAMNPTELMOOC based kearning platform (i online mode} fur B.Tech VI Semester, CSE
| discipline {under Mexible curriculum) were discussed and finalized, as per the following detail.

Computer Science and Engineering 7 Jume 2024
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*DE-ASWAYAMNPTEL MOCH platfarm)

|——.

Relnlorcement Learning

2 | Blg Data Computing

1 | Design & Implementation of Human-Computer Interfaces

*DE-4 (SWAYAMINPTEL MOOC platforsm)

| | Deep Learning - T Ropar

1 | Approximation Algarithm

1 | beep Learning for Computer Vision

The list of Deparimenial Electlve (DE-3} and (DE) courses to be  offersd from
EWAYAMNPTEL/MOOC based learning platform (in oaline mode) for B.Tech VIT Sempsier, sl

disclpline (under flexible curriculum) were discussed and finalized, as per the following detail

*DE-3 (SWAYAMNFTEL MOOC platforsa)

| | C-Based VLS| Design

2 | Applied Accelarated Artificial Inteligance

3 | Design & iImplementation of Human-Camputer Intedaces

| *DE- (SWAY AMMNPTEL MOOC platform|

| | I | Algorithmic Game Theary

| ‘ 1| Computer Wislon

1| Chowd Computing

"Tu prepure und finalize the syllabus of courses ta be offered for Back admited in J021-23) ieder |
| Deparemeninl Eleciive (DE) Cowrse (in treditional mode) for B. Tech. FIf Semester along with thewr COs

| The syllabi for 3l Departmental Blective Cowrses (DE] for 8.Tech Vil Semastar, (3£ & OS50 discipline |under
ltem | flealble cunriculum] were discussed and finalized.

The Syllabi of CSE V11 semester is enclosed in Anpeware- 3
The Syllabi of CSD V11 semester is enclosed in Annexure-4

1 T pecpare and finalize the sylisbus of courses (o be offered (for batch admicted in 2021-22) under the Open
WM | Catupuey (OC) Courses {in traditional mode] for B Tech. VII semesicr soadents of otker depastments along with |

Camguter scence and Engmeering & June 2024
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iheir Cing =

The courses to be offered under Open Category (0C) Courses for B.Tech VII Semester (far the
students of other departments) under flexible curriculum were discussed and Nnalized fop Batch
admitted in 2021-12. Subjects are: -

i-'flplwlill- Category (OC) Cowrses
o Fintatmidices
Web Technulogies

It iy further discussed that the Open Category (OC) courses are meant only fur the studensy of il |
departments; therefore, the above list of courses may be kept dynamic (a8 per the need and demand from
other departmenisy. Syllabus (along with thelr CO3) are attached in Annexure-5

ltem

To review and finale the E.:_pmmt Izt Lak manaal for Deperimental Labaratory Course {DLC) e -
i B, Tech. VII semester (for befchies adwied in J021-22)

Eaperiment fist/ Lab Mamual for Departmental Labaratory Courses (DLC) to be offered in VII {for batch
adimitred in 2021-22)is discussed and finalized

Sowie I being artacked in Annexure-t for CSE and Anneyyee-b4d for C50

Ttem

D I A i i

Ta propose the list of “Additicnal Courses™ which can be apted for zetting an

@ Honours (for students of the hast department)
il Mimor Specialization (Jor studerts of other departments)

These will be gffered through SWAYARNPTELMOOC based Plutforms for the B Tech. WIT semester rsalsars
{i“iﬂ? e barck aodnitted in 2020-22 I!'l"l-lllll'-ﬁ"' B.Tech, F rementer {Fowr the barck admiired in 3.!]-"‘_?_:.!_”

The cotrses avzilable o SWAYAMMNPTEL MO based lcaming platfoms for Honours and Minnr
Spectalization were discussed and wentified The same i5 listed, 03 meationed belpw

1} Courses for *Homours™ VII Semester

*henours (SWAYAMNPTEL! MOOC platform)

| Track 1-Information Security
[, Secwe Computation: Pastll
| 2. Practical Cyber Security for Cyber Security Practifioners
| Track 21T
I. Robotics
T Smart Grid: Rasics to Advasced Techmologies

!

| Track 3- High Performance Computing

| I. Parameterized Algorithms

| 1 Seatistical Learning for Reliability Analysis

ﬁ;urm for “Minor Specialization™ VIT Semester

Campister Soence and Engineering g Sume 2004
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*Minor (SWAYAM/NPTEL! MOOC platform)
| {For shadents of other bramchey)

|| Software Enginesring

2 | Programming in Java

3_| Camputer Graphics

Lourses for “Hoaours™- W Semester

S

*honsurs (SWAYAM/NFTEL! MOOC platform)

Tracki-Informatien Security
I. Cyber Smur:it'_l.' and P!i'lm:}'
2. Ethical Hacking

Track 2-IaT

|, Introduction to Internet of Things
2. Semsor Technologies: Physics, Fabrication, and Circuits

Track 3- High Performance Computing
L. Multi-Core Computer Architechare
L Randomized Methods in Complexity

Courses for "Minar Specialization”- V semester

“Miner (SWAYAM/NPTEL MOOC platfarm)
{For students of other branches)

|| Operating System Fundamemals

I | Compater Architecture

[| *|ProgEramming, Data Structures and Algarithme wsing Python

To review and finalize the scheme srucnire of B Tech. ¥ Semester under the Dexible currionlum \Baich
aulmibied in 2022-23)

| The scheme for 8.Tech W Semester, L5 & €S0 discipline under fierble ourmicutum curriculum | Btk admined
fa 2033-13)

were discussed and finalized,

The Scheme of C3E V semester is enclosed in Annesure. 7
The Scheme of C5D V semester 15 enclosed in Anngnre- 8

Tor review and finslize the syllabi for allﬂeputim Care {DC} Cowrses of B, Tech, j-:'j-mp.srﬁ'l' (fear bacch
admitted in 2022-13) usder the flexible curtioulum along with their COs.

The syllabi far B.Tech. ¥ Semester, C5E & CSD disdpline under fewble curricubum curricubum { Batch adwitted in

Computer Sclemce and Enginesring 10 Jume T34
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! 2022-23)
were discussed and finalized

The 5yllabi of CSE V semester 15 enclosed in Annexirce- 9
The Syllabi of CSD V semester is enclosed in Annexure- 10

" Ta review and recommend the Experiment list' Lab manual for all the Labaratory Courses 1o be oifered in ]
Tech. V Semester (for batch admitted in 2022-13)
Ttem

10 | Experiment list/ Lab manual for all the Laboratory Cousses to be offered in B. Tech, ¥ Semester (firr
batch admitted in 2023-23) i discussed and finallzed
Same it belng ettached fn Anaeewrell for C5E and Annexure 114 for C50

To review and recommend the list of projects which can be assigned under the “Skill based mr—!fﬂ;::':l_'”
category in various laboratory composents-based courses to be offered in B.Tech. V Semester (for the batch |
admitted in 2022-23). .
ltem | list of projects which can be assigned under the 'Skill based mini-project” category in varioos

11 | laboratory components-based courses to be offered in B.Tech. V Semester (for the barch admitted in
2022-23) Jis dizcusred and finclized
Same is being ottoched in Annexurel2 for C5F ond Annexure 124 for £5D

To prapose the list of courses from SWAYAMMNPTELMOOC Platforms to be offered {for barch admitted in |
2022-23} in online mode under Self-Learning” Presemtation, in the B, Tech, V Semester

Thissi The courses available on SWAYAM/MNPTELMOOC Platforms to be offered {for batch admatted in 2022-23 in

12 online mode under Self-Leaming/ Presentstion, in the B Tech V Semester. The same is listed, 8¢ mentioned
below

| Demystifying Netwarking | I
Introduction to Quantum Computing: Cuantum Algarithms and Ciskit |

| To review and finalize the seheme siructure of B.Teck. I Semester under the flexible Em'_riaal_mm
admitied in 2023-24)

| the sokernse sirecture off B Tech, [T Semesrer wader the fexible cuemeulum {Saich admisted in 2073-24) were
| Iem | discussed and finalived,

' The Scheme of CSE [ semesier is enclosed in Annesure- 13
The Scheme of CSD 11 semester is enclosed in Annesure- 14

To review and finalize the syllabi for all Departmental Core (DC) Courses of 8. Tech. 1T Semester (for batch |
admitted in 2023-24) under the flexible curnculum along with their COs,
The sypllabl of B Tech, NI Semesior wnder the flexsble cumculum (Berch adaitied @ J023-24) were discyssed
Ttem | and finalized.

i4

| The syllabi of CSE 11l semester is enclosed in Annewure- [3
| | The syllabi of C5D I semester 15 enclosed im Annesure- 16

_Tqﬂu—!_Tn seview and recommend the list of experiments and skill-based mini projects of B, Tech. 11 remester (for |
15  batch admitted in 2023-24)

_l:;umplm:r Sclence and Engineering 11- lune 3074
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Experiment list/ Lab maual and s&ill-based miai projets for al the Laboratory Courses to be offered
0 B. Tech. 1T Semester CSE & CSD ffor batch admitted In 2023-24) & divcursed and fimalized
ame Is being attached in Annexwre! 7 for C5E and Anmexure 174 for G50

To prapose the list of courses from SWAYAMNPTEL/MOOC Platforms 1o be offered in the &, Tech .17
Semester (for batches adwitted in 2023-24) in online mode under Self-Learning’ Presentation.

lem The courses available on SWAYAMMNPTELMOOC Platforms 1o be offered ifor barch admimed in 2023-24)

6 E:i;: made under Self-Lesming! Presentation, in the B,Tech, 11T Semester. The seme & fisted, a5 menticoed

| | Stress Mansgemens
| Introduction te Cuartum Computing: Quantum Algorithms and Cliskit

L]

To review and recommead the Scheme sructure & Syilabi of PG Programme (M E /M Teoh WC AMEA]

| llun;wimh:irl.’.“uurmmmm:aiﬂﬂﬂ
Ttem
10 | =WIBW=
Seheme and Svilabus of M. Tech Cours E ipline is enclosed in Annexare 1

To review and recommend the Scheme strucrare and Syllabus of Fh.D. Course Waork [specific to Doctoral |
Research Scholars, if any)

Tjhc scheme structare and Syllsbus of PRI Course, CSE discipline {under flexible curriculum) were
[“1': discussed and finalized
|

i <VIEW= |

| Stheme and Svilabus of Ph.D. Course, CSE discipline is enclosed in Annexure

| Ta review the CO) aitamments, o idetily d ; ' s i The |
; . EApE A0d [0 SURest comective mensares foe the improvement in the
! CO anairment levels for all the courses Baizzhl during Jaly-Tec 2023 sesston stk
Hem | CO stiginments <VIEW>

2 CO attainment levels for all the courses taught during July-Dec 2023 session is enclosed |
| | in Annexure 19 |

Item | T rsit ; .
g7 | Toreview the PO attninments levels and saggest the actions 1o be taken fior emprovesnent in PO altiiment

AR A AR AR R RS RRRERNRRRRE

1)

» 3530833030 13%1)

| Ttem | Ta review and fisalize the CO-FG magping matrix for all the cours

o e5 bo be teught in July-De; 2024,
|

| To review curriculs feedback from variows sakeholders, its analysis and ampact ]

Student & Feculty CotCurmicalum <VIEWs
Alumani <VIEW>
Emiplover <VIEW=

r is rm:_l_nsed in Annexgre 20

[ E? Fodlowing reclsfication are requined 1o be made

|Sno. | Semester | Cabegory | Subject name Change made
3 Computer Stience and Engineering 12

Jure 2004

L |
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| Code

Ca Scierce | nateral selence & ki
& Skills | I Sills | Lab credit 15 changed 1o |
I theory creds

o

L - I
‘ H| IV (CSE & |Matural | Environmentsl engg  Under | Code change- 3000008
| 2

VICSD DE | Cetting started with competitive | Ome  sdditional D]
course | Programming course is sdded (NPTEL|
2021 admitied baich
3. VIl CSE DE Foundotion of Cyber Physical | One  additional DE
courst | Syslems course is added (NFTEL)
2020 admitted batch |
o |
4, VI CSE ocC Linesr programming and its | One additional OC comrgg |
| ategory | application to computer science | is added (NPTEL) 2029
admitied batch
5. VIICSE | DE Probability of competer science. | One  additional  DE.§ |
course course 5 added {NETEL) |
N _ 2020 adenisted batch |
] 3 il oC Foundation of cloed 10T &nd | One additional OC conme |

M.Tech{CSE) | category | Edge ML is added in M.Tech CSE |
lad sem (NPTEL) 2023 |
| | admitted batch
5 i DE Linear programming and its | One additronal DE coargg |
M Tech(CSE) | category | application 1o computer science | is added in M Tech CSE |
lind sem (NPTEL) 2001 |
sdrmitted batch

2

N
N
%
N
"
o
*
9
’
!

»

2
>

¥

»

2
2
3
3
)
o
-
o
-
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

AD HOC WIRELESS NETWORKS

150714 (DE)
COURSE OBJECTIVES
* Recognize needs of different set of MAC, routing and transport protocels for
wircless

computer networks compared to wired networks.

* Understand and Compare different types of MAC, Routing and Transport
protocads for Ad hoe Networks.,

» Analyze performance of MANET Routing Protocols nder different mokility
patlerns,

*  [dentify different methods for energy saving in a mobile device.

»  |dentify future research directions.

Unbt=I:

Introduction- Wireless Mebworks, Cellular Mobile Metwork, Wireless LAN, Ad Hoc
Wetworks, Sensor Network, Differences between Cellular and Ad Hoc, Issues in Ad
Hoe Wireless Metworks, Applications of Ad Hoe Wireless Metworks.

Unit-11

MAC Layer-—Introduction, [ssues and Need for Medium Access Control. Problems in
Ad Hoe Channel Access such as Hidden Terminal Problem and Exposed MNode
Problem. Classification of MAC Protocols — Contention Based MAC Protocols such
a5 ALOHA and CSMA, Contention-Bassed MAC Protocols with Reservation
Mechonems such as MACH and MACA-BL

UNIT-ITI

Routing Protocols- Introduction, Classification of Routing Protocaols. Proactive
routing protocols such a3 WHRP and DSDV, Reactive roating protocol such as AQDV,
=R, LAR, Hybrid Routing protocols such as ZRP.

UNIT-1¥

Transport Protocels and Energy Management Systems - Introduction, Design
Issues and Challenges, Power Management, Sman  Batteries and Battery
Charactenstics,

e
N i1,
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UNIT-v

Security- Security in wircless Ad hoc wincless Networks, Network securily
requirements, lssues & challenges in security provisioning, Security attacks.

RECOMMENDED BOOKS
*  Ad Hoc Wireless Netwarks: Architectures and Protocols, ©. Siva Ram Murthy, B. 8
Manoy, Pearson Education India
* Ad Hoc Mobile Wireless Networks: Profocols and Svstems, C-k. Toh  Pearson
Publication.
* Wircless Networks Principles, Protocols, and Applications: Subir Kumar Sarkar, T G
Basavaraju. C Puttamadappn, Auerbach Publications, Taylor & Francis Group

® Security and Quality of Service in Ad Hoc Wireless Networks, Amitabh Mishra, John
Wilev & Sons, Cambridge University Press

COURSE OUTCOMES

Afier completion of this course. the students would be able to:

Col, Drutlines the basics of wireless networks

COL Edentify various issues/problems associated with Ad-hoe networks and their
Solutions.

CD3. Examine the working of various Ad-hoe network protecols

i, Analyse the performance of varieus Ad-hoc network protocols

COs. Develop the solutions of various problems/lssues associnted with ad-hoe
Networks

Cowrse Artsculation Matrix

1 |1 |1 it | 3
o1z |z |3 T |z -
Bl ;E E 3 3 __|. 3 1 : = -
— [z 1 I T | T
iz {1 | 13 | T | 1 12 _|a 3
1 - Slighily; 3 Mnﬂe;atel-.l, 3 = Subsianiially
o |
L7l
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DATA MINING & WAREHOUSING
150712 (DE)

COURSE OBIECTIVES:

# To understand the value ol data mining in solving real-world prablems.,
o To gain understanding ol algorithins commonly vsed in data mining tools,
+ To develop ability for applying data mining tools (o real-world problems

LINIT-1:

Introduction: Motivation: Impoertant, Data type for Data Mining: Relational Ditabases Data
Ware-Houses, Transactional Dutabases, Advanced Database S_:I.slem ad s ":'IF'F'“‘EEH'L'IH"'\,
Data Mining Functionalities Concept/Class Description, Association Analysis Classification
& Prediction, Cluster Analysis, OQutliner Analysis Classification of Data Mining Systems,
Major lssues in Data Mining

LINIT-2:

Data Warehouse and OLTP Technology for Data Mining: Differences betwisen Operational
Database Systems & Data Warchouse, Multidimensional Data Model, Data Warchoyse
Architecture, Data Warehouse Implementation, Data Cube Technology, Emerging Scenario
of Pattern Warchousing System

LUNIT -3

Data Pre-processing: Data Cleaning, Data Integration and Transformation, Data Reduction
Discretization and Concept Hierarchy Generation. Data Mining Primitives Langeages and
System Architectures, Concepl Description, Characterization and Comparison Analytical
Characterization.

UNIT-4:

Mining Association Rules in Large Databoses: Association Rule Mining Markel Basker
Annlysis, Basic Concepts. Mining Single Dimensional Boolean Association Rules from
Transuctional Databases: The Aprioei Algorithm, Generating Association Rules from
Frequent Items, Improving the Efficiency of Aprior, other Algorithms & their Conparison,
Mining Multilevel Association Rubes, Multidimensional Association Rules, Constraint Based
Azsociation Rule Mining.

LINIT -5;

{lassification & Predication and Cluster Analysis: lssues Regarding Classification &
Predication, Different Classilication Methods, Predication, Cluster Analysis.  Majos
Clustering Methods, Currently Avaikable Tools Case Study.

i
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RECOMMENDED BOOKS

* Pt Mining: Concepts and Technigues, Han and Kamher, Morgan Kaufimann Publications.
- Ui Mining Techniques, A, K, Pujari, Universities Press Pvi. Lid .

COURSE OUTCOMES:

Adter completion of this course, the stadents would be able 10:

CO1. Classify various databases systems and data models of data warehouse,
COL Compare warious melhods far shering & retrigving dala from different datn ST mepos oy,
03,

Apply pre-peocessing techniques for construction of data warshouse,

CO4. Analyze duta mining for knowledge discovery & prediction.

COS. Explain data mining methods for dentification ol &ssociation for tramsactional databases,
Course Articulation Matrix
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DEFARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DISTRIBUTED SYSTEMS
150713 (DE)

COURSE OBJECTIVES

e o provide studems contemporary knowledge of distributed systems,

* Toequip students with skills 10 analyze and design distributed application:

® To guin experience in the design and testing of a large software system,
and to be able 10 communicate that desien to others,

Ulmit - 1

Introduction to Distributed Systems: Archifecture for Distributed Swvitern,
Goals of Distributed System, Hardware and Sofiware Concepis, Distribyged

Computing Model, Advantages & Disadvantape Distributed Syster. lssues iy
Designing Distributed Svsiem,

Unit -1

Distributed Share Memory: Basic Concepr of Distributed Share Memon
(D5M), DSM Architecture & Its Types. Design & Implementations [ssues in
DSM System, Stmicture of Share Memory Space. Consistency Model and
Ihrashing.

Distributed File System: Desirable Features of Good Distributed File System,
File Model, File Service Architecture. File Accessing Model, File Sharing
Semantics, File Catching Scheme, File Application & Fault Tolerance.

i - D0

Inter Process Communication and Synchromization: Data Representation &
Marshaling, Growp Commumication, Client Server Communication, RPC-
Implementing  RPC - Mechanism, Stk Generation, RPC Messages.
Synchronization: - Clock  Swnchronization, Mutual  Exclesion.  Election
Algorithms - Bully & Ring Algorithms.

Uit = IV

Distributed Scheduling and Deadlock Distributed Scheduling. lssues in Load
Distributing, Components for Load Distributing Algorithms, Different Ty pes of
Load Distributing Algorithms, Task Migration and its issues. Deadlock- Fesus
i deadlock detection & Reselutions, Deadiock Handling Strategy, Distributed
Deadlock Algorithms,

g,k o KV
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Unit - ¥
Distributed Databases and Multimedia Management System

Dastribaned Dot Base Management System (DDBMS), Types of Distrbuted
Dratabase, and Distributed Multimedia: - Characteristics of multimedia Dato.

Cuality of Service Managements, Case Study of Distributed Svetem: -
Amoeha, Mach, Chors

RECOMMENDED BOOKS

Distributed Operating System Concept & Design, Sinha, PHI .

*  Distributed System Concepts and Design, Coulouris & Dollimore, Pearson
Fulb.

*  Distributed Operating System, Andrew S, Tanenbaum, Pearsan,

COURSE OUTCOMES
After completion of this course, the students would be able 1g:

COL, Tell the baske alements aid concepts related to distributed svatem Techmolomies.

COL Demonstrate knowledge of the core architectural aspects of distributed systems.

CO3. ldentify how the resoirces in a distributed systam are managed by algorithm.

CO4, Examine the concept of distributed file system and distributed shared memory

CO3, Compare various disiribited system algorithms for solving real world
problems,

Course Articulation Matrix
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEER 1N

DIGITAL IMAGE PROCESSING
290711{DE)

COURSE OBJECTIVES:
»  To understand the fundamentals of imuge acquisition, image processing in spatial wng
(requency domain.
» o understand image transforms used in digital image processing.

®  To know about the image restoration lechniques and methods used in image processing,

Introdaction and Fundamental: Introduction o Image Processing Systems, Digital Image
fundamentals: Components of Digital Image Processing Systems, Image Model, Imige
Geometry, Sampling and Quantization of Images, Classification of Digital Images, Zooming
and Shrinking, Relationship between pinels.

Unit = 11:
Image Enhancement in spatinl Domain: [ntroduction, Basic Gray Level Function, Plecewise
Linear Transformation, Contrast Stretching, Histogram Specification, Histogram Equalization, Loeal
Erhancement using arithmetic and logical operation- Image Sultraction, Image avernging, Image
Smcothing: Smoothing Spatial Filters, Smoothing Linear Filters, Image Sharpening,

Unit — 111:
Image Enhancement in Frequency Domain: [ntroduction to Fourier Transform, Filters: Low Pass
and High Pass, Gaoussian Fillers, Homomaorphic Filtering, Image Restoration: Model of Image
Degradation/Restoration process, Noise Models, Moise Reduction in Spatial and Frequency Domain,
Inverse Filtering, Mean Filters, Least Mean Square (Wiener) Filtering. FIR Wiener Filter.

Umit - 1V
Morphological Image Processing: Logic operation involying binary images, Dilation and Erosion,
Opening and Closing, Morphological Algorithms: Boundary Extraction, Region filling, Extraction of
connected components, Conves. Hull, Thinning and Thickening.

Unit =V¥:

Image Registration: [ntroduction, Geomerric Transformation, Plane to plane Transformation,
Mapping. Image Segmentation: Introduction, Region Extraction, Picel based approach, Multilevel
Thresholding, Local Thresholding, Region based approach, Region growing, Splitting and Merging,
Edge and line detection, Comer Detection, Detection of Discontinuities, Edge and boundary detection

RECOMMENDED BOOKS:

Digital Image processing, Rafael C Gonzalez, Richard E Woods, Pearson Education,

I

2. Fundamental of Digital Image processing. K. Jain, Pearson education.

3. Digital Image Processing. S. Esakkirajan. S. Jayaraman. T. Veerakumar, Tata MeGraw- Hill
Educatican.

\ (L
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COURSE OUTCOMES: Afier compieling the course, the student will be able to:
COL: Explain different modalities and eurrent technigques in image acquisition,
CO2: Classify spatial and frequency domain technigues used in image processing,
CO3: Apply image processing techniques to enhance visual images

CO4: Analyze the constrines in image processing when dealing with real problems.
CO5: Evaluate variows enhancement, restoetion and redrieval techniques of image processing,

Course Articulution Matrix
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DEPFARTMENT OF COMPUTER SCIENCE AND ENGINEERING

Parallel Processing
290712(DE)

COURSE OBJECTIVES

To introduce the fundamentals of parallel processing architectures and paradigms,

To understand the technologres, system architecture, and communication architecture that propelled
the growth of parallel processing systems,

To develop and execute basic parallel processing applications using basic programming models and
tools. )

Unit-1

Introduction: Introduction to Paraliel Computing, Kev Concepts and Challenges, Flynn's
Classification, System Atiributes to Performance, Parallel computer models Multiprocessors and
multicomputer. Multi-vector and SIMD Computers. Data and resource dependencies. Hardware
and software parallelism, Program partitioning and scheduling, Grain size and latency, Control
flow, data flow, and Demand-driven mechanisms. Static interconnection networks, Dynamic
interconnection Networks: Bus Systems, Crosshar Switch, Multiport Memory, Multistage and
Combining Networks,

Lmit-2

Instruction Architectures and Memory Hicrarchy: Instruction set architecture, Cls( Sealap
Processors, RISC Scalar Processors, VLIW architecture, Memory Hierarchy, Inelusion
Coherence and Locality, and Memory capacity plonning, Interleaved memory ~-T;__-;u-.i,h.;iﬁ.,,'
memory interleaving, pipelined memory access, Bandwidth, and Fault Tolerance, Buck plane B
System: Backplane bus specification, Addressing and timing protocols, Arbiteation transaction
and interrupt,

Linit-3

Pipeline Processing: Linear pipeline processor, Nonlinear pipeline processor, Insiruction
pipeline design, Mechanisms for instruction pipelining. pipeline hazards, Dynamic instruction
scheduling -score boarding and Tomasulo’s algorithm. Branch handling technigques. Arthmetic
Pipeline Design, Static arithmetic pipeline, Multifunctional arithmetic pipelines. Superscala
pipeline design, Super pipeline processor design. g
y |
L= ""
4 [ ¥
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Limit=4

Parallel Computing eommunication: Cache coherence. Snoopy protocols. Directory -has
protocols. Message routing schemes in multicomputer networks. deadlock, and virteal channel,
Vector Processing Principles, Vector instruction types, Vector-access memary schemes. Veet,
supercompuler architecture, SIMD organization: distributed memory model and shared memon
mrdel, Principles of Multithreading: Multithreading [ssues and Solutions, HU|||P[L‘-L'L'-HI-.:.-:|
!:I OS50S,

Unit- 5

Parallel Programming models and tools: Parallel Programming Models, Shared-Variah|.
Madel, Message-Passing Model, Data-Parallel Model, Object-Oriented Model, Functional gl
Logic Models, Parallel Languages and Compilers, Language Features for Parallelism. Paralle]
Programming Environment, Software Tools and Environments.

RECOMMENDED BOOKS

V. Rajaranam & C. 8, R. Murthy, “Paralle] computer™; PHI Learning.

Hwang and Briggs, “Computer Architecture and Paratle! Processing™ MGIH.

Ko Hwanpg, “Advanced computer architecture™, ThH.,

M. Flynn, “Computer Architecture, Pipelined and Parallel Processor Desi BN Narosa
Publishing.

1. P. Hayes, “Computer Archilecture and Organization™; MGH.

Parallel Programming in C with MPI and OpenMP by MJ, Quinn MeGraw-1Hill
Science/Engineering™ath, 1st edition, 2003, ISEN; 0072822562,

— — _ —_—

COURSE OUTCOMES

After completion of this course, the students would be able to:

C01. Define classes of computers and new trends and developments in computer architecture

€0 Explain the advanced performance enhancement techniques such as pipelines, dvnomic
scheduling branch predictions, and caches.

C03. Compare and contrast the modern computer architectures such as RISC, Sealar, and mubi-C 0
RV RIS,

CO4. Critically evaluate the performance of different CPU grehitectures amd improve the performiange
of applications running on different CPU arehitectures,

{5, HE\'I:'“I‘I and il'l'll'*k‘ml'“'- |"'='”:'|I:I'-'I Fl"-1l.'l.'!‘=‘*-ilu.‘ nilel= i e .'I|!|rl|iq.'.|'.i-.l|h fir "'|||_'E: {ice [T ifee

computing sysiems.
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

WIRELESS NETWORKS
290713 (DE)

COURSE OBJECTIVES

*  Understand the fundamentals of wireless communication.

*  Describe and differentiate between various wireless network architectures.
*  Analyze wireless protecols and siandards,

o  Design and implement basic wireless networks,

»  Evaluate the performance and security of witeless networks.

»  Explore emerging trends and fechmologies in wireless networking.

O T W T W T W W W W W W T TR R S g L e M W

Unit-1
Introduction to Wircless Communication: Overview of wireless commumication. History amd
evolution of wireless networks, Applications of wireless networks. Fundamentals of Wireless
Communication, Radio wave propagation, Modulation techniques, Signal encoding technigues,
Propagation models: free spoce. two-ray ground, snd lop-distance path loss models, Channz!
models; Rayleigh fading. Rician fading, and shadowing models, Link budget analvsis and
system design considerations.

Unit=11
Wireless Metwork Architectures and Standards: Wireless Metwaork Architectures, Infrastructure-

based networks, Ad-koc networks, Hybrid networks, Wireless Communication Standards. [EFL
ROZ.11 (Wi-Fi), IEEE 802,15 (Bluetooth, Zighee), Cellular networks (3G, 40, 50)

Unat- 111

Protocols and Secority: Medium Access Contral (MAC) Protocols, Carrier Sense Multiple
Access (CSMAMMACA (Muliiple Access with Collizion Avoidanca), TDMA, FDMA, and
CDMA, Network Layer Issues, Routing in wireless networks, Mobile 1P, Ad-hoc routing
pl‘niul:l.}|5 (AODY. DSR) ‘Transport Liver Protocols, TCPF over wireless networks,
Performance issues and selutions, QoS {Quality of Service) in wireless networks, Wircless
Network Security, Secunty threats and valnerabilities, Encrvption and authemtication
technigues. Security protocols (WPA, WPAZ, WPAZ),

Umit-1V

Perfommance Analysis  and  Specialized Networks  Performance Anelysis and
f]pﬁmi;r_,ati:;m Metrics for perforinance evaluation Network simulation toeols, Case
studies and optimization techniques, Wireless Sensor Networks (WSNs), Architestue
and design of W5SNs, Energy-eflicient protocols, Applications of WSNs, Mobile sl
Pervasive Computing, Concepts of mobility, Mobile [P and Mobile TCI", Contexl-

LSP_/’ d—v—vt..-u— )4:"“!{
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aware computing.

Umit-V

Emerging Trends and Practical Applications: Internet of Things (loTL5G and beyvand,
Cognitive radic networks, Practical Applications and Case Studies, Real-world
applications of wireless networks, Industry case studies

RECOMMENDED BOOKS
»  "Wircless Communications & Networks™ by William Stallings
*  "Wircless Networking Technology: Principles. Protocols, and Applications™ by Xjanbin
Wang, Honggang Zhang, and Min Chen
* "Wireless Communications: Principles and Practice” by Theadore S, Rappaport
= "Mobile Communications" by Jochen H, Schiller

COURSE OUTCOMES
After completion of course students will be able to:

COl: Understand the fundamentals of wireless communication,

C02: Deseribe different wireless network architeclures, such as infrastructure-based, ad-hoc. and
hybrid networks, and analyze their respective advantages and limitations.

CO3: Analyze wireless protocols, standards and emerging trends and technologics in wircless
networking,

CO4:  Evaluate the performance and security of wireless networks.

CO5: Investigate the architecture and design principles of wireless sensor petworks (WSNs| and
evaluate energy-efficient protocols lor data communication in resource-constrained
EnVIromments.

Course Articnlation Mateix
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

Computer Networks
900222 (OC)

COURSE OBJECTIVES

Build an understanding of the fundamental concepls of computer networking,

Familiarize the student with the basic taxonomy and terminelogy of the computer networking
e,

Introduce the student to advanced networking concepts, preparing the student for entry
Advanced courses in computer networking,

L mit-1

Introduction: Computer Network, Types- LAN, MAN & WAN Data transmission modes-
Senal & Parallel, Simples, Half duplex & full duplex, Synchronous & Asynchronous
transimission, Transmission medium- Guided & Unguided, Cables- Twisted pair. Coaxial cable
& Optical fiber, Metworking devices-Repeaters, Hub, Switch, Brdge, Router, Gateway,

Modem, Proxy Server, Wircless router, & Wireless Access Point {WAPs), Performance

gation Time, Transmisgion time &
Queuing Time, Network Standardization- 5] Reference Model & TCPAP

Criteriag- Bandwidih, Throughput, Latency {Delay), Prapa

Reference Mode.

Unii-11

Physical Layer: Network wopologies- Bus, Ring. Star Topology & Mesh, Switching- Cireuir

switching, Message switching & Packel switching, Multiplexing: FDM - Frequency division

multiplexing, WDM - Wavelength division muliiplexing & TDM - Time division
multiplexing. Wircless tansmission- Electromagnetic . spectrum, Radio ransmission &

Micrownve ransmission,

Unit-T11

Data Link Layer: Introduction, Design issues, Seejees. Framing, Eror conteol, Flow control,

ARQ Strotegies, Error Detection and correction, Parily bits, Crelic Bedundam I_I,l'u..l.: (ERC ),

o :
\é/‘-"'r'*' () =
i i




TSI I e e e e e T

— :I.'-" wmwa Wt va R ser=, mnfidv (g2,0.), WA

i1 MADMAY INSTITUTE OF TECHAOLOGY & SCIEMCE, GWALTOR (MR, INDIA

Hamming codes. MAC Sul Layer- The chunnel allocation problem, Pure ALOHA 8101

ALOHA, CSMA CSMA/CD.CSMAMCAJEEE 802.3 frame formal.

Unit-1v
Netwoark Layer& Transport Layer: Introduction. Design isswes, Services, Houting-
Distance vector routing, Hierarchical routing, Link state routing, Shortest paih alyorithm-
Dijkstra's Algorithm & Floyd-Warshall's Algorithm, Flooding. Congestion Control- Open
Loop & Closed Loop Congestion Control, Leaky Bucket & Token bucket Algorithm
Connection Oriented & Connectionless Service, Port addressing basics.

Umii-¥
Presentation, Session& Application Layer: Introduction. Design issues. Presentation
layer- Translation, Encryption & Compression. Session Laver - Dialog Control,

Synchronization. Application Layer- Remote login, File transfer & Electronic mail.

RECOMMENDED BOOKS

o Behrouz A. Forouzan “Data Communication and Networking™, MeCiraw — Hill Publications.
Andrew Tanenbaum — Computer Metworks, PHI

o Peterson and Davie, “Computer Networks, A systems Approach™, 3% ed., Flsevier, 2071

@ Ying-Dar Lin, Ren-Hwang, Fred Baker, “Computer Networks: An open Source Approach™,

MeGraw — Hill, 2001,

COLRSE OUTCOMES
After completion of the course students would be able to:

0. E![ﬂﬂil’l the Basic M!hﬁl‘i&iﬂg congepis and components of data commumication B el

CO02. Describe the differemt tyvpes of netawork lepologies, protogals, f
transmission media

C03. Deseribe the functions of Network Layer and Transport Layer functions ¢ Routing

Mechanism, Port addressing, Connection Management, Congestion control mechani -

CO4. Explain the functions offered by session, presentation,

metworks  devices,

S1L.
and application laver and their

Implementation.
COS. Summarize the basic protocols of computer retworks, und how they can be wsed 1o assia
i network design amd implementation. g
.H._ ...l 4
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DEPFARTMENT OF COMPUTER SCIENCE AND ENGINEERING

WEB TECHNOLOGIES

COURSE OBJECTIVES:

®  To learn about the communication model and web architecture.
® Toimpart the design, development and implementation of Web Pages.
®  Todevelop programs for Web using Scripting Languages.

L

LUimit - 1;

Introduction to the Internet: The World Wide Web, Web Browsers, Web Servers, Uniform Resource Locators,
Domains, Protocols, Hypertext Transfer Protocal, Internet Protocal, 1P wtfdress, MAC Address. 3-Tier web

architecture, Brief Overview of 051 models, web browser, Static and Dyvnamic web pages
Uit — 11

HTML: Basic Syntax of HTML, Elements, Attributes, heading, paragrph, stvles,

formatting, commenis, colars,
links, images, tables, lists, forms, media.

Limit — IN0:

Cascading Style Sheets: Introduction to CSS, Syninx, Selectors, Box Model, Inline, internal and Extemal CS5,
colors, borders, margin, padding z-index.

Linit —I%:

The Basics of JuvaSeript: Introduction W javascript, syntax, conmments, variables, constants, operstors. dits
types, objects, strings, arrays, il else, switch, loops, function

Limit =V

PHIP&MYSQL: Introduction 1o php. syntax, comments, variables, echo, datatype
switch, loops, fimetion, arrays, [ntroduction to MySOL. clauses and simple
o ma, count, oy, sum, like, alias: in., H

5, sirings, operators, if else,
query using select, where. order In

oW o et wehsibe usIng menu won, ths, no tEations search bar
elo.
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RECOMMENDED BOOKS:

I Developing Web Applications, Ralph Meoseley and M. T, Savaliya, Wiley-India
Fliciem

2. Web Techaologies. Black Book, drepmitech Press

3. Web Technologies, Achyut Godbole, At Kahae, Tata McGrow-Hill
4. Principles of Web Design, Joel Sklar, Cenpgage Learning

COURSE OUTCOMES: Afier completing the course, the student will be able 1o-

COl: Distingmish among various web designing technologies for website development

CO2: Construct webpapes using HTML and CS4
CO3: Model website using JavaScript and PHP
CO4: Design Static and Dynamic website

CO5: Explain the working of weh pages and data retrieval

Course Articulation Matrix
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Department of Computer Science and Engineering

Experiment list/ Lab Manual for Departmental
Laboratory Courses (DLC)

VIIth Sem CSE & CSD (2021 admitted)
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DEPARTMENTAL LAB(DATA ANALYTICS LAB)
150701
Counrse Objectives

» To provide a comprehensive understanding of the R programming languaze,
including its syntax, data structures, and key packages used for data analysis,

e To teach essential data science techniques such as data manipulation, data
cleaning, data visualization, and statistical analysis using R.

e To introduce machine leaming methodologies, including supervised and
unsupervised learning, and show how to implement these techniques in R.

Unit 1: Introduction to R and Data Structures:

Owverview of R and RStudio: installation, interface understanding, Basic operations
and commands, variables, data types, operators, Data Structures: Vectors, Lists,
Matrices, Arrays, Factors, Data Frames.

Unit 2: Data Manipulation and Visualization:

R packages, Installing and loading packages like dplyr. tidyvr, geplot2, Data
Manipulation: filter, arrange, select, mutate, summarise, group by, Data Cleaning:
dealing with missing data, reshaping data, Data Visualization using ggplot2,

Unit 3: Statistics, Data Import/Export, and Advanced Manipulation:

Basic Statistics in R: Descriptive statistics, probability distributions, hvpothesis
testing, Importing and exporting data in R, Advanced Data Manipulation: Joining
datasets, reshaping data, working with dates and string manipulation.

Unit 4: R Markdown and Introduction to Machine Learning :
Creating reproducible reports in R using R Markdown, Introduction to Machine
Learning, Supervised Learning in R: Linear Regression, Logistic Regression,

Decision Trees, Random Forest, Support Vector Machines.
.
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Unit 5: Unsupervised Learning, Time Series Analysis, and Text Mining:
Unsupervised Learning in R: K-Means Clustering, Hierarchical Clustering,
Principal Component Analysis, Time Series Analysis in R, Text Mining in R: Text
manipulation, sentiment analysis, topic modeling,

Recommended Books:

1. "R for Data Science” by Hadley Wickham & Garrett Grolemund.
2. "The Art of R Programming” by Norman Matloff.

Course Qutcomes:
Upon successful completion of this course, students will be able :

CO 1: To Demonstrate proficiency in using R language syntax, handling data
structures, and implementing key R packages.

CO 2: To Apply data manipulation and cleaning techniques in K.

CO 3: To Implement machine learning methodologies in R,

Course Articulation Matrix
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DEPARTMENTAL LAB (DATA ANALYTICS LAB)
150701

List of Experiments

Install R and RStudio, familiarize with the interface.

Practice basic opérations, variable creation, and types of operators.

Create and manipulate different data structures.

Install and load R packages.

Perform data manipulation using dplyr.,

Clean data using tidyr,

Create different types of plots using geplot2.

Perform descriptive statistics and hypothesis testing.

%. Import and export data from C8V, Excel, SQL databases.

10.Practice advanced data manipulation.

11.Create a report with R Markdown.

1 2. Understand the concept of machine learning and its types.

13. Apply supervised learning algorithms: Linear and Logistic Regression.

14. Apply supervised learning algorithms: Decision Trees and Random Forest.

15. Apply unsupervised learning algorithms: K-Means Clustering  and
Hierarchical Clustering.

16.Perform Principal Component Analysis.

17.Perform Time Series Analysis in R.

|1 8. Manipulate text data in R for sentiment analysis,

19. Implement topic modeling in R.

20.Review and final project using a combination of the techniques learned,
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DEPARTMENTAL LAB (DATA ANALYTICS LAB)

150701
List of Skill-Based Mini Project

. Weather Data Analysis: Obtain a weather dataset (for example, from a local

weather station or an online source) and analyze patterns, visualize weather
trends, and possibly predict future weather conditions using time-series
analysis,

Social Media Sentiment Analysis: Use the Twitter AP[ to fetch tweets abou

a particular topic and use text mining techniques to perform sentimem
analysis.

- Stock Market Prediction: Obtain stock market data (such as Google

Finance) and usge time series analysis techniques to predict future stock prices.

. Credit Card Fraud Detection: Use¢ a public anonymized credit card

transaction dataset to develop a machine learning model to detect fraudulent
transactions.

E-commerce Customer Segmentation: Use an e-commerce dataset to
perform a customer segmentation using clustering technigues.
Airbnb Data Analysis: Analyze Airbnb data for a particular city, visualize

booking trends, popular locations, and predict prices using regression
analysis.

. Movie Recommendation System: Create a simple movie recommendation

system using a public movie rating dataset (such as MovieLens). appls ing
both content-based and collaborative filtering methods,

- Spam Email Detection: Develop a machine learning model using text mining

technigues to identify spam emails from a public email dataset,

. Healthcare: Predicting Heart Disease: Use a public healtheare dataset to

create a machine learning model that predicts the likelihood of a patien
having heart disease based on various health parameters.
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10, Retail Sales Forecasting: Obtain a retail sales dataset and use time serie:
analysis to forecast future sales. Apply machine leaming techniques 1o
identify factors influencing sales.
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DEPARTMEMNT OF COMPUTER SCIENCE AND ENGINEERING

DEPARTMENTAL LAB{DATA ANALYTICS LAB)
290701
Course Objectives

* To provide a comprehensive understanding of the R programming language,
including its syntax, data structures, and key packages used for data analysis.

¢ To teach essential data science techniques such as data manipulation, -.:Jam
cleaning, data visualization, and statistical analysis using R.

* To introduce machine learning methodologies. including supervised and
unsupervised leaming, and show how to implement these techniques in R,

Unit 1: Introduction to R and Data Structures:

Overview of R and RStudio: installation, interface understanding, Basic operations
and commands, variables. data types, operators, Data Structures: Vectors. |ists.
Matrices, Arrays, Factors, Data Frames.

Unit 2: Data Manipulation and Visualization:

R packages, Installing and loading packages like dplyr. tidyr, gpplot?. Data
Manipulation: filter, arrange, select, mutate, summarise, group by, Data Cleaning:
dealing with missing data, reshaping data, Data Visualization using geplot2. i

Unit 3: Statistics, Data Import/Export, and Advanced Manipulation:

Basic Statistics in R; Descriptive statistics, probability distributions. hypothesis
testing, Importing and exporting data in R, Advanced Data Manipulation: Joining
datasets, reshaping data, working with dates and string manipulation. h

Unit 4: R Markdown and Introduction to Machine Learning :
Creating reproducible reports in R using R Markdown, Introduction to Machine
Learning, Supervised Leamning in R: Linear Regression, Logistic Regression,
Decision Trees, Random Forest, Support Vector Machines.
- i F .
555 Ly L
1 3?«” T - (A
L:j { | L o -
il [ . .-J_,.F/-FF-
W ¥ L

-



- — —— TEEESES TEEERESS TERSS — TR

. . ke e anilbe. o

gt whedt Pl g Fraes wwg=, rnfeoe (o9, WEA
1 MADHAY TNSTITUTE OF TECHNOLOGY & SCIEMCE, GWALIDR (M.P L INDTA

Unit 5: Unsupervised Learning, Time Series Analysis, and Text Mining:
Unsupervised Learning in R: K-Means Clustering, Hierarchical Clustering,
Principal Component Analysis, Time Series Analysis in R. Text Mining in R: Text
manipulation, sentiment analysis, topic modeling,

Recommended Books:

|. "R for Data Science” by Hadley Wickham & Garrett Grolemund.
2. "The Art of R Programming” by Norman Matloff.

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

CO 1: To Demonstrate proficiency in using R language symax, handling data
structures, and implementing key R packages.

CO 2: To Apply data manipulation and cleaning techniques in .

CO 3: To Implement machine learning methodologies in R,

Course Articulation Matrix
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DEFARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DEPARTMENTAL LAB(DATA ANALYTICS LAB)
290701

List of Experiments

| Install R and RStudio, familiarize with the interface,
2, Practice basic operations, variable creation, and types of operators,
3. Create and manipulate different data structures.
4. Install and load R packages.
5. Perform data manipulation using dplyr.
6. Clean data using tidyr,
7. Create different types of plots using geplot2.
8. Perform descriptive statistics and hypothesis testing.
9. Import and export data from CSV, Excel, SQL databases,
10.Practice advanced data manipulation.
11.Create a report with R Markdown.
12.Understand the concept of machine learning and its types,
| 3. Apply supervised learning algorithms: Linear and Logistic Regression,
14. Apply supervised learning algorithms; Decision Trees and Random Forest,
15.Apply unsupervised learning algorithms: K-Means Clustering  and
Hierarchical Clustering.
| 6.Perform Principal Component Analysis.
| 7.Perform Tune Series Analysis in R.
| 8. Manipulate text data in R for sentiment analysis.
19. Implement topic modeling in R.
20.Review and final project using a combination of the techniques learned,
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DEPARTMENTAL LAB(DATA ANALYTICS LAB)
290701
List of Skill-Based Mini Project

- Weather Data Analysis: Obtain a weather dataset { for example, from a local

weather station or an online source) and analyze patterns, visualize weather
trends, and possibly predict future weather conditions using time-series
analysis.

- Social Media Sentiment Analysis: Use the Twitter API to fetch tweets about

a particular topic and use text mining techniques to perform sentiment
analysis.

. Stock Market Prediction: Obtain stock market data (such as Google

Finance) and use time series analysis techniques to predict future stock prices.
Credit Card Fraud Detection: Use a public anonymized credit card

transaction dataset to develop a machine learning model to detect fraudulent
transactions.

- E-commerce Customer Segmentation: Use an c-commerce datasel to

perform a customer segmentation using clustering techniques.

Airbnb Data Analysis: Analyze Airbnb data for a particular city, visualize
booking trends, popular locations, and predict prices using regression
analysis.

Movie Recommendation System: Create a simple movie recommendation
systen using a public movie rating dataset (such as MovieLens), applving
both content-based and collaborative filtering methods.

Spam Email Detection: Develop a machine learning model using 1ext mining
techniques to identity spam emails from a public email dataset,

Healtheare: Predicting Heart Disease: Use a public healthcare dataset to
create a machine learning model that predicts the likelihood of 3 patient
having heart disease based on various health parameters,

10.Retail Sales Foreecasting: Obtain a retail sales dataset and use time series

analysis to forecast future sales. Apply machine leaming techniques 1o
identify factors intluencing ﬂle?R
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.), INDIA

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DATA SCIENCE
2150511 (DC)

COURSE OBJECTIVES

To provide the fundamental knowledge of Data Sciences.

To analyse the working of various techniques used in Data Sciences,

To understand the basic representation and exploratory data analysis used in Dagg
Sclences,

Umit-1

Drmit-11

Introduction to Data Science: Introduction, Definition, applications of Data Seiency,
Impact of Data Science, Data Analytics Life Cycle, rale of Data Scientist.

Basics of Python: Essential Python libraries, Python Introduction- Features. Identifiers,
Reserved words, Indentation, Comments, Built-in Data tvpes and their Methods: Strings.,
List, Tuples, Dictionary. Set, Type Conversion- Operators. Decision Making: Looping-
Loop Control statement, Math and Random number functions. User delined functions.
function arguments & its types. 2

Vectorized Computation: The NumbPy nd-array- Creating nd-arrays- Data Types for nd-
arrays- Arithmetic with NumPy Arrays- Basic Indexing and Slicing. Boolean Indexing.
Transposing Arrays. Universal Functioms: Fast Element, Wise Amay  Functions.
Mathematical and Statistical Methods — Sorting Unique and Other Set Logic,

Umnit-111

Data Analysis: Seres, Datp Frame, Essential Functionality: Dropping Enfres, Indexing,
Selection, and Filtering- Function Application and Mapping- Sorting and Ranking. Summarizine
and Computing Descriptive Stabistics = Mean, Standard Desmation, Skewness and Kirosis,
Unique Values, Value Counts, and Membership, Reading and Writing Data in Text Formar.

Unit-1V

Inferential Statistics in Data Science: Types of Leaming. Linear Regression- Simple
Linear Regression, Implementation. plotting and fittimg regression line. Multiple Linear
Regression, Iniroduction. implementation, comparison with simple lincar regression,
Correlation  Matnx, F-Statistic.  ldentification  of significant  feawres.  Polvnomil
TEEression.
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Linit-¥
Exploratory Data Analysis and Visvalisation: Handling Missing Daia, Daig
Iransformation: Removing Duplicates, Transforming Data Using a Function or
Mapping, Replacing Values, Detecting and Filtering Outliers, Functions in pandas.
Plotting with pandas: Line Plots, Bar Plots, Histograms and Density Plots, Scatter or
Paint Plods.

" RECOMMENDED BOOKS

|. Cathy O'Neil and Rachel Schutt , “Doing Data Science”, O'Reilly, 2013,

2. David Dietrich, Barry Heller, Beibei Yang. “Data Science and Big data
Analytics™, EMC 2013

3. Anificial Intelligence: A Modern Approach by Stuan J. Russell and Peter Norvig.

Prentice Hall.
4. Paitern Recognition and Machine Learning. Christopher M. Bishop

COURSE OUTCOMES

After completion of this course, the students would be able to:

C0O1. Define basic concepts of Data Sciences and Python.

C0O2. ldentify various methods for the representation and manipulation of vectors.

CO3. Analysis of the data for applying various statistical modeling approaches,

CO4, Develop the skill to use statistical measures to identify significant features,
evaluate model performance and perform regression analysis.

CO3. Develop expertise in managing missing data and assessing the impact of
visualzations on dato insight commumcation
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DEVARTMENT OF COMPUTER SCIENCE AND ENGINEERING
NETWORKING WITH TCP/IP
2150512 (DC)
COURSE OBJECTIVES
¢ lounderstand TCIIP Internetworking and Addressing.
* To understand framing, Routing, Address resolution and Error reporting mechanism
used in the Internet
To understand the working of Application Tayer protocols
To Troubleshoot networking issues
! Unit-1
' TCPP model, Addressing- Physical, logical and port addressing. [Pvd addresses:
’ Classful addressing, Classless addressing, Special addresses. DHOP and NAT,
Subnetting and Supernetting,.
Unit-2
IF Datagram- format, options, fragmentations. checksum, 1Psec.  Address
r Resolution Protocol (ARP). Reverse address resalution protocol (RARDPY Intermet
Control message protocal (ICMP).
r Unit-3
r TCP: TCP Reliable data transfer, Connection [stablishment & Release, TCP
' Frame, Header Checksum, Sliding Window Concept for error control, congestion
control and TCP timers. UDP: Format, Pseudo header, Encapsulation, Checksum,
Multiplexing & Demultiplexing. Stream Control Transmission Protocol
I Unit-4
l Routing Protacols- RIP. OSPF and BGE, Application Laver: DNS, FIP. TFIT.
'- Mail Transfer protocols, TELNET, HTTT,
I Unit- §
IPvh Protocol, ICMPvh, M6 addressing. Voice over 11, TP, SNMP, lntermet
seeurity and Firewall: Tntemet Securnits, 10 securiny, Firewsll Implementtion,
Study of network packet analveer wols: Wireshark, 1500 packet Tracer ete.
E Seonner Toods: Mg, Mesae ele (_E
u. Eal |
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RECOMMENDED BOOKS

* Data and Computer Communication - W. $talling, Pearson

¢ Internetworking with TCP/P - Vol, - [ - D.E. Comer, PHI

® Data Communication & Networking -B.A. Forouzan

* [SDN and Broad band 1SDN with Frame Relay & ATM - W, Stalling

¢ [ ANz - Keiser
COURSE OUTCOMES

After completion of this course, the students would be able to:

COL. Mustrate the basic funciionality of TCPAP layers.

COZ. Identify varions network layer protocol

CO3. Analyze the working of Transport layer protocols
C04. Explain the working of Application layer protocels

05, Simubate network protocols & Topologies

Course Artiealation Matrix
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

INFORMATION SECURITY
2150513 (DhO)

COURSE OBJECTIVES

e To provide conceptual understanding of Information security principles, issues,
challenges and mechanisms.

+ Tounderstand how o apply encryption technigues to secure data in transit across
data networks,

Umit-1
Security: Principles and Atacks, Basic MNumber Theory, Fundamemals of
Cryplography, Steganography. Cryplanalysis, Code Breaking, Block Ciphers and
Steam Ciphers, Substitution Ciphers, Transposition Ciphers, Caesar Cipher, Play-
Fair Cipher, Hill Cipher.

Unit-11
Cryptography: Symmetric  Key Cryptography.  Public Key Cryptography,
Principles of Public Key Cryplosystem. Classical Cryplographic Algorithms:
R4, RSA. Distribution of Public Keys and Key Management, Dilfie-1ellman
Key Exchange.

Unit-111
Hash Functions: Hash Funetions, One Way Tash Function, SHA (Securie Hash
Algorithm).  Authentication;  Requirements,  Funetions,  Kerberos,  Messagpe
Authentication Codes, Digital Signatures, Digital Certificates,

Lnit -1V
I & Web Security Overview; 851, (Sceure Sockel Layer), TLS {Transport Layer
Seeurity), SET (Secure  Electronic  Transaction). 115 (Intrusion  detection
system), Firewalls: Types, Functionality and Polices,

Lnit =¥
Phishing: Attacks and its Types, DBuffer Overllow Attack, Session Hijacking.
Hacker: HMacking and Fypus ol Hackers, Fool Primting. Scanning: Types: Port,
Metwork, Vulnerability ), Sniffing i Shared and "'s".HILI'u.t! "«h.[l.'m:h SnilTing
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Detection & Prevention. Spoofing.

RECOMMENDED BOOKS

Creyprography and Network Security, William Stallings, Pearson Education,
Cryprography and Network Security, Atul Kahate, McGraw Hill Eduecation,

Incident Response and Computer Forensics, Kevin Mandia, Chris Prosise, Tata

WAcGraw Hill.

COURSE OUTCOMES

After completion of the course students would be able to:

COl.
co2,
CO3.
CO4.

C05,

Explain attacks, hash algorithms and authentication mechanisms.
IMustrate fundamentals of number theory and security principles.
Apply various algorithins to achieve principles of network security.
Analyze the cause for various existing network attacks and describe the working of
available security controls.
Examine the vulnerabilities in 1T infrastructure.

Course Arvticulation Matrix
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Lliit=l

Overview of Translation Process: Introduciion o Compiler, Muajor Duta
Structures in Compiler, Chher Issues s Compiler Strocture, BOOT Strapping and
Parting. Compiler Strocture: Analysis-Synthesis Model of Compilation. Vorieus
Phases of o Compiler, Compiler Design Tools.

Uinit-11

Lexical Amalysis: lnpul Bulfering, Symbol Table, Token. Recopnition ol
Tokens, Lexeme and Patterns, Difliculties in Lexical Analysis, Frror Reparting
and Implementation. Regular Grammar & Language Definition, Transition
Diagrams, Design of'a Typical Scanner using LEX.

Unit=111

Syntux Analysis: Context Free Grammars (CFGs). Ambiguity, Basic PParsing
Technigues: Top Down Parsing, Recursive Descent Parsing, Transformation on
the Grammars, Predictive Parsing LL(D) Grommar, Bottom-UP Pamsing,
Operator Peecedence Parsing. LR Parsers (SLR. CLR. LALRY Design of a
Typical Parser Using YACC,

Unit-1V

Semantic ﬂlﬂl}'!ill!-: Compilation of Expression, Confrol, Structures, Comditional
Statements, Variows Intermediate Code Forms, Syntax Directed Transtation,
Muemory Allocation and Symbal Table Cheganizotions, Static and Dyviaimic Array
Allocation.  String - Allocation,  Swociure Allseation v :
[ndication ond Recovery., Svntax and Semuntic Frrors.

ele,,  Diebor  Delection
'J. i
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Depariment of Computer Science and Engineering
COMPILER DESIGN
2150514 (DC)
COURSE OBJECTIVES
= T learn Iinite stote mochines and context lree praommar.
*  To leam, various phiases of compiler
®  To understand provess of compiler implementation,
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Department of Computer Science and Engineering

CLOUD COMPUTING AND VIRTUALIZATION
215051HDC)

Course Objectives:

. ToProvide the basics of clowd computing concepts along with
virlualization technigques

2. To provide overview of the field of Cloud Computing, and an in-depth study
info its enabling technologies and main building blocks.

ad

T develop the skills needed to become a practitioner or carmy out research
projects i this domain.

C
Unit I - Intraduction: L
Definition and evolution of r'jjiud computing, Cloud  components,  Ezsential
charactenistics, advanfages and cmitations of clond computing, lssues in cloud
computing,  Virtvalization:  Meel' of virtualization, Features of Virtualization,
limitations, Classification  of  virtualization:  Hardware  virtualization, Desktop
virtualization. :

Unit I — Virtualization Cul:lf"c::l;; -

Server Virtualization: Intreductiol. types of server virualization, Virual machine
basics. types of virtual macHlines, hypervisor concepts and types, Utility
Computing, Elastic Computing, Mirualization applications in enterprises, Pitfalls of
virtualization, Multtenant  softwipg, Vidualization security management, Datacenter
Virtualization, Client Virlalizaticgy Cloud Virtualization.,

Unit 11 - Cloud Archittnture:-“

Cloud architecture, Layers in cl-i__ald architeciure, Servige Models: Software as a
Service (SaaS), Platform as a Service (PaaS), Infrastruciure a5 a Service (laas)
Application as a Service, Funclions as a Service, features and benefils of each.
Deployment  Models: Public  clouds, Private clouds, Community clouds, Hybrid
clouds.

Unit IV = Cloud Storage & Security:

Introduction to Storage Systems, Data i the cloud: Relational databases, Cloud
Storape Concepts, Cloud file systems: GFS and HOFS. Cloud Databases (HBase,
MongolPB, Cassamdra, DyvnamoDBY Clowd Obgect Stoeage, Features and functions
al cloud |_'.-|_|:r'||'||.|1il'l|§ |'.P|il|||.l:l'i'l11"=- Clowd se:urily tuimat il s, "n'\ll::ufuhﬂ“:., nssessment
tewal Toor clowd, Privaey and Secority in cloud; Clowd computing security architecture

-
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Unit ¥ — Tools and Techniques
Dhistributed  Programming for the Cloud Map-Reduce and extensions:
Parallel computing., The Map-Reduce model, Example/Application of
MapHReduce, Introduction 10 Simulators.  CloudSim  simulator.
GreenClowd  simulator, YMWare Simulator, Oracle Virtual Box, Case
Study: AWS

EE L LT TS E R R R s [E—— R e

Keferenee Boobis:-
*  Clowd computing o practical appeoach - Anthony T.Velte , Toby J. Velie
Robert Elsenpeter, TATA MoGraw- Hill , New Delhi — 2010
s Cloud Computing: Web-Based Applications That Change the Way Yoo
Wark and Collaborate Cnline - Michac! Miller - Cue 2008
* Kai Hawang, Geoferrey C Fox, "Distributed and Cloud Computing”,
Elseveir publication, 2012

¢ David Marshall, Wade A. Reynolds, Advanced Server Virtualization: ¥Mware
and Microsoft Platform in the Virtual Data Center, Auerbach

T Iyt =mu e i e o e i i B

COURSE OUTCOMES

Afer completion of this course, the students would be able 1o

i1, Build the fundamental ideas belind Clowd Computing, the evolution of the
paradigm, and intreduce the vinualization concepts

CO2. Understand ideas and principles of Viralization and its applications.

C03,. Deseribe fundamental concepts of cloud infrasfructures and Service Oricnted
Architecture.

CO4. Illustrate the fundamental concepts of cloud storage and cloud security.
05, Study of various tools and technologies for implementing applications of

Cloud.

Course Articulation Matrix
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DATA SCIENCE
2290501{DC)

COURSE OBJECTIVES

* T provide the fundamental knowledge of Data Sciences.

* Toanalyse the working of various techniques used in Data Sciences.

* lounderstand the basic representation and exploratory data analy gis used in Data
Sciences,

Unit-1

Intreduction to Data Science: Introduction, Definition, applications of Data Seience.

Impact of Data Science, Data Analytics Life Cycle, role of Data Scientist.

Basies of Python: Essential Python libraries, Python Introduction- Features, ldentifices.

Reserved words, Indentation, Comments, Built-in Data types and their Methods
Strings. List. Tuples, Dieticnary, Set, Type Conversion- Operators, Decision Making
Looping-Loop Control statement, Math and Random number functions. User defined
functions, function arguments & its types.

Unit-11

Vectorized Computation: The NumPy ndarray- Creating ndarrays- Data Types o
ndarrays- Arithmetic with NumPy Arrays- Basic Indexing and Slicing, Boolean
Indexing, Transposing Arrays. Universal Functions: Fast Element Wise Array
Functions, Mathematical and Statistical Methods — surting Unique and Other Set Logic

Unit=111
Data  Analysis: Series. DawFrame. Essential Functionality: Dropping  Entries,
Indexing, Sefection, and Filtering- Function Application and Mapping- Sorting and
[Ranking, Summarizing and Computing Descriptive Statistics - Mean. Standird
Pevianon, Skewness and kurtosis, Unique Values, Value Counts, and Membership,

Reading and Writing Data in Text Format. s
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Umit-1v

Tnit

Inferential Statistics in Data Science: Tvpes of Learning, Linear Regression- simple
Linear Regression, Implementation, plotting and ftting regression line, Multiple Linear
Regression, Introduction, implementation. comparisen with simple linear regression.
Correlation Matrix, F-Statistic, [dentification of significant features, Poly rcrmiil
Fegression.

-y

Exploratory Data Analysis and Visualisation: Handling Missing Data,  Dana
Transformation: Removing Duplicates, Transforming Data Using a Function or
Mapping. Replacing Values, Detecting and Filtering Outliers, Functions in pandas.
Plotting with pandas: Line Plots, Bar Plots, Histoprams amnd Density Plots, Scatter or
Point Plots,

RECOMMENDED BOOKS

= Cathy O"Neil and Rachel Schutt , “Doing Data Science™. O'Reilly, 2015,
* David Dietrich, Barry Heller, Beibei Yang. “Data Science and Big data Analvtics”.

EMC 2013

* Arificial Intelligence: A Modem Approach by Stuart J, Russell and Peter Norvig,

Prentice Hall.

* Pattern Recognition and Machine Learning, Christopher M. Bishop

CO
Afte
01

URSE OUTCOMES

r completing the course, the student will be able 1o

. Define basic concepls of Data Sciences.

CO2: IMustrate various concepis of python that are used in data sciences.
CO3: Identify various methods for the representation and manipulation of vectors.
CO4: Analysis the data for applying various statistical modelling approaches,

CO5

- Identify hidden patterns in data and transform it using data seience technigues

Course Articulation Matrix
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

NETWORKING WITH TCP/IP
2290502(DC)

COURSE OBJECTIVES

®  To understand TCP/IP Internetworking and Addressing.

* To understand framing, Routing, Address resolution and Error reporting mechanism
uscd in the Internet
To understand the working of Application layer protocols
Tao Troubleshoot tetworking 1ssues

Umit-1

TCP/P model, Addressing- Physical, logical and port addressing, IPv4 addresses:
Classful addressing, Classless addressing. Special addresses, DHCP and NAT.
Subnetting and Supemetting,

Unit-2

IF Datagram- format, options, fragmentations, checksum. [Psec., Address Resolution
Protocol (ARP), Reverse address resolution protocol {(RARP). Internet Control
message protocol (ICMP).

Umit-3

TCP: TCP Reliable data transfer, Connection Establishment & Release, TCP Frame,
Header Checksum, Sliding Window Concept for ermor control, congestion control and
TCP timers, UDP: Format, Pseudo header, Encapsulation, Checksum, Multiplexing
a Demudtiplexing. Stream Control Transmission Protocal

Linit-4

Routing Protocols- RIP. OSPF and BGP, Application Layer: DNS. FTP. TF IP, Mail
Transfer prolocols, TELNET, HTTE.

Llmit= 5

IPve Protocol, ICMPeG, 1PvG Hddrl.'ﬁ:i.hll_g_ Voice over [P, RTP. SMNMP. Internet
security and Firewall: Intemet Security. IP security, Firewall Implementation, Studs
of network packet analyzer tools: Wireshark. CISCO packet Tracer ete. Scanmer

Fools: Mmap, Nessus elc.
g
X[\ : | il ! I\ '
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- & ® & @

LAN= - Keiser

COURSE OUTCOMES

Wi arua whetfefY oa fsrs s, rarfaa (BL), WA
| MADHAY INSTITUTE OF TL{Hnnmsv & SCIENCE, GWALIOR [M.P | INDIA

Data and Computer Communication - W. Stalling, Pearson
[nternetworking with TCPAP - Val, - | - [LE, Comer, PHI
Diats Communication & Networking -B.A. Forouzan
ISDN and Broad band ISDN with Frame Relay & ATM - W, Stalling

Aller completion of this course, the stedents would be able to:

COL. Wustrate the basie functionality of TCPAP lavers.

COL. Identify various network layer protocol

CO3, Analyze the working of Transport layer protocols

COd, Explain the working of Application layer protocols

CO35, Simulate network protocels & Topologies

i‘
.
3
3
:
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

COMPILER DESIGN
2290504 (DC)

COURSE OBJECTIVES

® To leamn finite state machines and context free grammar.
® To leam, various phases of compiler
* Tounderstand process of compiler implementation.

Limit=1

Overview of Translation Process: Introduction to Compiler, Major Drata Structures
i Compiler, Other Issues in Compiler Structure, BOOT Strapping and Porting.
Compiler Structure: Analysis-Synthesis Model of Compilation, Various Phases of a
Compiler, Compiler Design Tools.

Umit-T1

Lexical Analysis: [nput Buffering, Symbal Table. Token, Hecognition of Tokens,
Lexeme and Patterns, Difficulties in Lexical Analysis, Error Reporting and
Implementation. Regular Grammar & Language Definition, Transition Dagrams,
Design of a Typical Scanmer using LEX.

Umit=I11

Syntax Analysis: Context Free Grammars (CFGs), Ambiguity, Basic Parsing
Techniques: Top Down Parsing. Recursive Descent Parsing, Transformation on the
Grammars, Predictive Parsing LL{1} Grammar, Bottom-UP Parsing. Operator
Precedence Parsing, LR Parsers (SLR. CLR, LALR), Design of a Typical Parser
Lsing Y ACC,

Unit-1V

Semantic Analysis: Compilation of Expression, Control. Structures, Conditional
Statements, Various Intermediale Code Forms. Svntax Directed Translation,
Pl emony Allocation and Syvmbol Table ':'L'Ei,l"i:.i;_l_lillrl:'-;.. Statie and D:_ namic _.'|‘|-|'_-|_'!,
Allocation, Stang Allocation, Structure Allocation etc.. Error Detection Indication
and Recovery, Syntax and Semantic Errore,

Il,.-"“}_.-ifrll I|
E\' ~ ‘o )%u ?"3:1;,.-" é%/




arera wetfirekY va Bans s, rafaa (AUAL], WTEA
1l | PADHAY INSTITUTE OF Tf{HN-ﬂ-LDﬁ'l’ﬁ SCIERCE, r:rw.nLlﬂH MR, INDIA
BEPARTMENT OF COMPUTER SCIENCE AND ENGINEFRING
DESIGN PATTERNS
2290505 (DC)
COURSE OBIJECTIVES
* To provide the fundamental concepts and principles of design pattems in

4
b

*  Explore the different types of design pattermns and their classifications:
ereational, structural, and behavioral.
*  Learn how to analyze and identify design pattern opportunities in sofiware design

and architecture.

Unit-1

Introduction to Design Patterns: Overview of design patterns, Importance of design
patterns in sofiware development, Types of design patterns: creational, structuryl,
and hehavioral, UML diagrams for design patterns, Common design principles and

software development
SOLID principles.
Linai-11

Creational  Design Patlemns: Singleton pattern: Delinition and purpose of the
Singleton pattern, single instance and global access, Case study. Factory patter:
Factery patiem and its role in creating ebjects, Abstract factory pattern: Ahsteusct
Faclory pattern wsing interfaces and abstract classes, Builder patiern, Prototype
patiern,

Linit-111

Structural Design Patterns: Adapter patiern: Definition and purpose of the Adapter
pattern, imterfaces and the need for adaptation, Decorator pattern: Decorator pattern
and its role in dynamically adding behavior o objects. Facade pattemn: intertice o a
complex subsystem, Composite pattern; Composite pattem using component and
leull classes, recursive and non-recursive traversal techniques, Bridee pattern:
decoupling abstractions from their implementations.
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Umit-1v

Behavioral Design Patterns: Ohserver pattern: subject and observer interfaces,
tratepy pattern: strafegy interfaces and concrete strategies, Template methodd
patiern:  Template Method pattem  using abstract classes and  concrete
implementations, Case study, Command pattern: encapsulating requests as objects,

decoupling requesters and receivers, Stale pattern: state interfaces, concrele states,
and context objects.

Umit-V

Advanced Design Patterns: Iterator pattem: iterator interfaces and concrete iterators,
Proxy pattern: surrogate or placeholder for another object, Mediator patern:
mediator interfaces and concrete mediators, Visitor pattern: visitor interfaces,
concrete visitors, and visitable objects. Memento pattern: memento objects.
eriginator objects, and caretaker objects.

!
RECOMMENDED BOOKS
# "Head First Design Patterns” by Eric Freeman, Elisabeth Robson, Bert Bates, and
Kathy Sierra.
e "Design Patterns: Elements of Reusable Object-Oriented Software™ by Erich
Gamma, Richard Helim, Ralph Johnson, and John Viissides
o "Design Paterns Explained: A New Perspective on Object-Oriented Design” by
i Mlan Shaltoway and James Tron
»  "Design Pattems in Java” by Steven John Metsker and William C. Wake
‘ *  "Design Patterns in Python” by Bahul Yerma
s "Modem C++ Design: Generic Programming and Design Patterns Applicd" by
’ Andeei Alexandrescu

COURSE OUTCOMES

After completion of the course students would be able to:

COl. Identify and classily design patterns based on their purpose and charseteristics,

CO2, Implement design patierns using appropriate programming languages and
framewaorks.

€03, Analyze sollware design problems and seleet appropriate design patierns 1o
address them.

04, Understand and adhere o best practices when wilizing design patterns in
soltware development,

CO5. Evaluate the effectivencss and etficiency of design pattern implemenzations in
soflware projects.

2T J
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Couwrse Articulation Matelx
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

SOFTWARE DESIGN & DEVELOPMENT
2290509 DC)

~ % COURSE OBJECTIVES

» Tounderstand the nature of soltware design process models, SCRUM and Agile practices.

» Develop skills in creating and analyzing software design artifacts such as UML diagrams.

s  Manage sofiware development projects through effective planning and scheduling techniques.
» To understand concept of software quality assurance and risk management process.

Umnit-1

Introduction to Software Design Process Models: Software design process models, Iterative, Incremental,
Agile practices. Characteristics of software projects, project attributes, project constraints. project
baseline, project charter, Stakeholders, Feasibility Study, Cost-benefit Analysis.

Unit-11

Software Design & Development Approaches: Impontance of software design, Software development like
cycle, Principles of good design. Structural View, Class Diagrams, Dynamic behavioral view, Sequence
diagrams, UML diagrams, Project and Product Life Cycles. role of project manager, System view of
project management, Barry Boehm: W3HH principle

Unit- T11
Fundamentals of Agile & Agile Scrum Framework: Genesis of Agile, Introduction and background.
Agile Manifesto and Principles, Lean Software, Agile project management, Design and development
practices in Agile projects, Agile Tools, Problem Agile Solves, Introduction te Serum. Project phases
Product backlog, Spnnt backlog. Iteration planning. Scrum and kanban. User story definition.,
Characteristics and content of user stories, Burn down chart. Sprint planning,

Unit-1V

Techniques of Project Scheduling: Work Breakdown Stucture (WBS), activities sequencing.
network diagrams, activity duration estimation. schedule development. Ganit Charts, Critical
path method (CPM), Progrum evaluation & review technigque (PERT), concept of slack time.
schedule control,

Unit-¥

Ouality and Risk Management: Cost budgeting, cost control, camed value managsement, progect
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portiolio management. Project Quality Management: Quality Planning, quality Asstirang.
Chaality contral, Tool & techniques Tor quality control. Pareto Analysis, Six Sigma. CMM, |50y
Standards,  Juran Methodology., Human Resource Management. responsibility assignmeny
metries, resource loading, resvurce levelling, Risk Muanagement planning. Expected Monetur,
Value, Decision tree, Releases vs. version.

RECOMMENDED BOOKS

= BHob Hughes, Mike Cottrell and Rajib Mall, Software Project Management (5" ¢d ), Tat
MeGraw Hill, 2009 ISBN 978-0071072748.

Cooperative Software Development — Dr, Amy Keo.

» Agile Software Development with Scrum, Ken Schawber, Mike Beedle, Pearson

Agile Software Development, Principles, Patterns and Practices, Robert C. Martin, Premtice
Hall.

=  Agile Software Development: The Cooperative Game, Alistair Cockburn, Addison Wesley.

COURSE OUTCOMES

Adfter completion of course students will be able to:

CO ] Identify software design process models and its applications

CO32: Investigate various software design & development approaches.

COL Execute Agile practices in software projects such as scrum and sprints

CO4: Implement Project Scheduling techniques such as CPM and PERT,

CO35: Recognize Quality Assurance and Control Techniques and investigate the Risks
involved in software design & development.

Course Articulation Matrix
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DATA SCIENCE
2150511 (DC)

List of Experiments

Perform Crestion, indexing, slicing, concatenation and repetition operations o
Python built-in data types: Stangs, List, Tuples, Dictionary, Set

2. Bolve problems using decision and looping statements.

10,

11.

. Apply Python built-in data types: Strings, List, Tuples, Dictionary., Set and their

methods to solve any given problem

Handle numerical operations using math and random number functions.
Manipulation of NumPy arrays- Indexing, Slicing, Reshaping, Joining and
Splitting.

. Computation on NumPy arrays using Universal Functions and Mathematical

methods.

lmport a CSV file and perform various Statistical and Companson operations on
rows/eolumns.

Create Pandas Series and DataFrame from various inputs,

lmport any CSV file to Pandas DataFrame and perform the following:

Visualize the first and last 10 records

Get the shape, index and column details

SelectDelete the records{rowseolumns based on conditions.

Perform ranking and sorting operations.

[0 required statistical operations on the given columns.

Find the count and uniqueness of the given cateporical values.

. Rename single/multiple columns,

Impert any CSV file to Pandas DataFrame and perform the following:

|. Handle missing data by detecting and dropping filling missing values

2, Transform data using different methods.

3. Detect and filter outlicrs.
4
3

e - A o

Perform Vectorized Strng operations on Pondas Senes.
Visualize data using Line Plots, Bar Plots. Histograms. Density Plots and
Scatter Plots.
se the seikit-learn package in python to implement the regression model and its
related methods.
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INFORMATION SECURITY
2150513 (DC)

List of Experiments

|. Perform encryption, decryption using the following substitution technigues |
Ceaser cipher 11 Hill Cipher

2. Perform encryption and dectyption using following transposition techniques Rail
tence - Row & Column Transformation

3. Implement Playfair Cipher with key entered by user.

4. Implement polyalphabetic Cipher

50 Implement AutoKey Cipher

6. Implement Hill Cipher.

7. Implement Rail fence technique

8. Implement Transposition technique

9. Implement substitution techinigue

10, Demonstrate intrusion detection system (ids) using any tool (snort or any other s/w)
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DATA SCIENCE
2290501(DC)

List of Experiments

Perform Creation, indexing. slicing, concatenation and repetition operations on
I*vthon built-in data types: Strings. List, Tuples, Dictionary, Set

Salve problems using decision and looping statements.

Apply Python built-in data types: Strings, List. Tuples, Dictionary, Set and their
methods to solve any given problem

Handle numerical operations using math and random number [unctions,
Manipulation of NumPy arrays- Indexing, Slicing, Reshaping. Joining and
Splitting.

Computation on NumPy arrays using Universal Functions and Mathematical
methods,

Import a C8V file and perform various Statistical and Comparison operations on
rows/columns.

Create Pandas Series and DataFrame from various inputs.

Impaort any CSV file to Pandas DataFrame and perform the following:
Visualize the first and last 10 records

Ciet the shape, index and column details

Select/Delete the records(rowsycolumns hased on conditions.

Perform ranking and sorting operations.

Do required statistical operations on the given columns,

Find the count and uniqueness of the given categorical values.

Eename single/multiple columns,

PR

pne .ol

. Impn::url any CSW file to Pandas DataFrame and perform the following:

1. Handle missing data by detecting and dropping/ filling missing values.

2. Transform data using different methods.

3, Deteet and flier outliers,

d,  Perform Yeconzed String operations on Pandas Senes.

5. Wisualize data using Ling Plots, Bar Plos, Histograms, Density Plots and

Scatter Plots.

. Use the scikit-learn package in python o implement the regression model and its

related methods
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DATA SCIENCE
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List of skill-based mini project

Exploratory Data Analysis (EDA): Perform an in-depth analysis of g datased,
ineloding data cleaning. visualization, and statistical analysis 1o gain insights and
understand the underlying patterns and relationships.

Predictive Modeling: Build a machine learning mode! to predict a specific outcome
or targel variable based on a given dataset. This could include classification,
regression, or time series forecasting tasks.

MNatural Lanpuage Processing (NLP): Develop a text classification or sentimemt
analysis model using techniques such ps tokenization, word embeddings, and
recurrent newural networks (RNNs) to analyze and understand text data.

lmage Recognition: Create an image recognition svstem using convolutional neugal
networks (CNNs) to classify or identify objects. faces, or patters in images.
Recommendation  System: Build a recommendation engine that suggests
personalized recommendations to users based on their preferences and behavior.
uging collaborative filtering or content-based filtering technigues,

Clustering Analysis: Implement clustering algorithms such as k-means. hierarchical
clustering, or DBSCAMN to group zimilar data points together and discover hidden
patterns or segments within a dataset.

Time Series Analysis: Analyze lime-dependent data, such as stock prices or
weather data, using technigues like autoregressive integrated moving average
(ARIMA), exponential smoothing, or recurrent neural networks (RNNs).

Anomaly Detection: Develop an onomaly detection syvstemn that can identify
unusual or suspicious patterns in data, which can be useful for fraud detection,
network mirusion detection, or outlier detection.

Social Media Sentiment Analysis: Use data from social media platforms 1o analyze
public sentiment towards specilic lopics, brands, or events using natural languape
processing lechniques and sentiment analysis algonthms,

Data Visualization Dashboard: Create an interactive dashboard using libraries like
Plotly or Dash to visualhze and explore data, providing users with an intuitive
interface to interact with and gain insights from the dats,

Please Note: Each profect has lo be submitted by a growp of 3 1o 4 stwdents, and each
gronp will e asxigned only one project,
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List of skill-based mini project

Develop an email monitoring system,
Develop a web application firewall
Develop a Log Analyzer

Develop a Malware Analysis Sandbox
Develop an Encryption Software
Develop a Caesar code Decoder
Develop & user authentication system
Develop an Image Steganography system
Develop an Anomaly detection system

;Ll_..l-h_p._
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DATA SCIENCE
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List Skill Based Mini-Projects

l. Exploratory Data Analysis (EDA): Perform an in-depth analysis of a diufasel
including data cleaning, visualization, and statistical analysis o gain insights and
understand the underlving patterns and relationships.

Predictive Modeling: Build a machine learning model to predict a specitic oulcome

]

or target variable based on a given dataset. This could include classification.
regression, or time series forecasting tasks.

Matural Language Processing (NLP): Develop a text classification or sentiment

(]

analysis model using techniques such as tokenization, word embeddimgs. and
recurrent nevral networks (RNMz) to analvze and understand text data.

4. Image Recognition: Create an image recognition system using convolutivnal neural
networks (CNMs) to classify or identify objects, faces. or patterns in images.

Recommendation System: Build & recommendation  engine  that  supgests

'_...ll

personalized recommendations to users based on their preferences and behavior.
using collaborative fillering or content-based filtering techniques

6. Clustering Analysis: Implement clustenng algonithms such as k-means. hierarchical
clustering, or DBSCAN to group similar data points together and discover hidden
patterns or segments within a dataset,

7. Time Series Analysis: Analyze time-dependent data. such as stock prices or weather
data, using techniques like autoregressive integrated moving average (ARIMAL
exponential smoothing. or recurrent neural networks (RNNz),

8. Anomaly Detection: Develop an anomaly detection system that can identify unusual
or suspicious patterns in data, which can be useful for [rand detection, network
intrusion detection, or outlier detection.

9. Social Media Sentiment Analysis: Use data from social media plaiforms to analy ze
public sentiment towards specific topics, brands. or events using natural longuage
processing technigques and sentiment analysis algorithms.

|0, Data Visualization Dashboard: Create an interactive dashboard using libraries like
Plotly or Dash to visualize and explore data, providing users with an intoitive

mterface to interact with and gain insights from the data, =
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

OPERATING SYSTEMS
M 50302 (DC)

COURSE OBJECTIVES

Provide basic knowledge of computer operating system structures and functioning
Compare several different approaches to memory management, file management and
prOCess management

* Understand various problems related to concurrent operations and their solutions.

Umit- 1

Basics of operating systems: Generations, Types, Structure, Services, System Calls,
System Boot, System Programs, Protection amd Security.
Process management: Process Concepts, Process States, Process Control Block,

Scheduling-Criteria, Scheduling Algorithms and their Evaluation, Threads, Threading
Issues.

Unit-10

Process synchronization: Background, Critical-Section Problem, Peterson's Solution.
Synchronization Hardware, Semaphores, Classic Problesme of Synchronization, Manitors.
Deadlock: System Model, Deadlock Characterization, Deadlock Prey ention, Detection and
Avoidance, Recovery form Deadlock,

Unit-L11

Memm‘y management; Main Memory, Swapping., Contiguous Memory  Allocation,
Paging, Structure of Page Table, Segmentation, Virtual Memory, Demand Paging. Page
Replacement Algorithms, Allocation of Frames, Thrashing. S

Unit-1V

Storage management: Muoss-Storage Structure, Disk Structure, Disk Ang
Scheduling, RAID Structure.

chment, Disk

Unit-¥

File system interface: File Concept, Access Metlods, Directory Structure, File
Strecture, Allocation Methods, and FWE-HWI:E: M':'ll'lagl:nu:nl.

System Protection: Goals, Principles, Domain of Protection, Access M
Contral.

S Vs

atrix, Aceess
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RECOMMENDED BOOKS

Operming System Coneepls, Silberschatz, Ninth Edition, Willey Publication.
Operating Systems, Internals and Design Principles, Stallings, Seventh Edition. Pearsor
Publication,

& Moderm Operating Systems, Tanenbuum, Fourth Edition. Pearson Publication.

COURSE OUTCOMES

Afler the successful completion of this course, the student will be able o:

COL Dutline the basic concept of operating systems

CO2 Analvee the working of operating system

C03. Examime the working of varicus scheduling/allocation approaches
CO4. Measure the performance of various scheduling/allocation approaches
CO5. Develop the Solution of various operating system problems/issues

Courss Articulation Matriz
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DESIGN & ANALYSIS OF ALGORITHMS
3150303 (DC)

COURSE OBJECTIVE:

¢ Tointroduce the topic of algorithms as & precise mathematical concept

* To demonstrate the familiarity with major algorithm design paradigms and methods of
anabvsis.
To design efficient algorithms for common computer engineering problems,
To enhance the skills using well-known algorithms and data structeres for solving real-

life problems.

Lmit-1

Introduction to Computational Model: RAM model, Algorithms and s importance.
Recurrences and Asymptotic Notations, Growth of function. Mathematical Analveis o
MNon-Recursive and Recursive Algorithm, Review of Sorting & Searching Algorithms,
Basic Tree and Graph Concept: Binary Search Trees, Height Balanced Tree, B-Trees and
Traversal Techniques.

L'nit-11

Divide and Conguer Method: Introduction and its E}'ﬁmplra such as Finding the
maximum and minimum. Binary Search, Merge Sort, Quick Son and Strassen™s Mateis
Multiplication.

Lieit-111

Greedy Method: Introduction, Charactenistics. greedy activity selection. Minimum Cost
spanning Trees: Prim's and Kruskal’s Algorithm, knapsack Problem, Single Source
Shoriest Path: Dijkstra’s single source shorest path algorithm, Huffman Coding.

Unit-1V

v pamic Programming: Introduction, The principle of Optimality, Examples of [y namic
Programming Methods such (V1 Knapsack, Travelling salesman problem. Flovds All Pairs
Lhortest Path, Longest Common Subsequence and Heliability Design,

Unit-¥

Backtracking: Concept and its Examples like 4-Oueen’s Problem, Knapsack problem
Hamilonian Circuit Problem, Graph Coloring Problem ¢t Branch and Bound:
[rtroduction and its Examples like = Travelling

Salespersom Problem o, NP Completeness: Introduction, Class Poand NP, Pobosomial
Reduction, NP=Hard and NP-Complete problem.
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RECOMMENDED BODKS:

# Fundamentals of Compater Algorithms, Horowitz & Sahani. Universilics press
» Introduction to Algorithims, Coreman Thomas. Leiserson UF, Rivest RL. PHI
¢ Desien & Analysis of Computer Algorithms, Ullman, Pearson.

» Algorithm Design, Michact T Goodrich, Robarto Tumassia, Wiley India.

COURSE OUTCOMES:

After Completion of this course. the students would be able 1o
oL Tell che basic features of an Algorithms.

C0O2: Dutline major Algorithms and Data Structures,

L3 Apply various algorithmic design poradigrs

CO4: Compare different design technigues w0 develop algorithms for computational probioms.,

CO5: Design alporithms using greedy strategy. divide and conguer approach, dyvnamic
programming, backiracking, branch and bound approach.

Course Articulation Matrix
| T | T T
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DATABASE MANAGEMENT SYSTEM
2150304 (DC)(old)

COURSE OBJECTIVES

o  To understand the fundamental coneepts of a database management system

» To analyses database requirements and determine the entities involved in the system
and their relationship to one another,

« To develop the logical design of the databasc using data modelling concepis
& normalization,

« Tomanipulate a database using SOQL commands.

Linit-1

Introduction: DBMS Concepts & Architecture, File processing svstem. limitation of file
processing  system, Advantages of Database System. Schemas, Instanees. Dot
Independence, Data dictionary. Functions of DBA, Database Bnguages, Data Models:

Hicrarchical Data Model, Network Data Model & Relational Data Model, E-R Mpdel
Comparison between Models, Introdyetion of File organizanen Techniques,

Unit-11

Relational Data Models: Entities & Attributes, Entity tvpes, Kev  Altribues,
Relationships, Domains, Tuples, types of Attributes. Relations, Characteristics of
Relations, Keys, Aftributes of Relation, Relational Database, Integrity Constrainis.
Relational Algebra: Concept and Relational Algebra opeeations like Select. Project. loin,
Division, Limion efc.

Umit-111

SOQL: Introduction of S0L, features of S0L, Dats Definition & Data Mamipulation
commands in SQL, S0L opertors, Update Statements & Views in SOL, Cueny & Sub
query. Data Retrieval Queries & Data Manipulation Slatements examples ete Overview
ol Tuple Oriented Caleulus & Domain Orienfed Relationsl Caleulus,

Linii=-1Y

Normalization: Introduction to Normalization, concepts of anomalies and s [y s,
closure set of dependencies and of attribuies, Various Normal Forms: INF, 25NF, 3N]
BCMEF, Functicnal Dependency, ]JLH:11Ir'||_1|_|5iLiiJ|1. D.:p-_ln.lc—n;:. Presemy olion, Loss |oss &
Lossy Join, Delinition of Dangling Tuple, and Mulii-valees Dependencivs,

§
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Unit-v
Transaction Processing & Concurrency Control:
ACID properties, State Diagram, Types of Transaction. B
Concurreney Control, Concurnent operation af Databases, Recovery. SN
Basic overview of Distributed Databases System and Relational Database Management
System, Concepts of Object-Oriented Database System and its tools.

Transaction Processing Concepts,
asic idea of serial izability
[ypes of Recovery

RECOMMENDED BOOKS

o Abraham Silberschatz, Henry F. Korth, 5. Sudarshan, “Database System Concepls™
McGraw-Hill, 6th Edition,

¢ Haghu Ramakrishnan, Johannes Gehrke,"Database Management System”, Mclraw Hill..
3rd Edition.

e Elmasri & Navathe. “Fundamentals of Database System”, Addison-Wesley Publishing,
5th Edition.

e Date ., “An Introduction to Dratabase”. Addison-Wesley Pub Co, #th Edition.

e B.C. Desai, “An introduction to Database systems”

COURSE OUTCOMES
After completion of the course students would be able 1o

COl. Define the terminclogy, features, classifications. and characteristics embodied in
database systems,

€02, Identify different issues invelved in the design and implementation of database
syEfam,
C03. Analyse database schema for a given problem domain.

CO4, Justily principles for logical design of dutabases, including the E-R modelling and
Mormalization approach,
CO5. Apply transaction processing congepts and recovery methods over real time duta.

}5/1"'# o | u&/,
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DATABASE MANAGEMENT SYSTEM
3150304 (DC)(New)

COURSE OBJECTIVES

To understand the fundamental concepts of a database management system
To analyses database requirements and determine the entities involved in the sysem
and their relationship to one another.

* To develop the logical design of the database using datns modelling concepts
denormalization,

To manipulate a database using SQL commands,

Unit-I
Introduction: DBMS Concepts & Architecture, File processing system, limitation of file
processing  system, Advantages of Database System, Schemas, Instances, Data
Independence, Data dictionary, Functions of DBA, Database languages, Data Models:
Hierarchical Data Model, Network Data Model & Relational Data Model, E-R Model,
Comparizon between Models, Introduction of File organization Technigues

Umit-11

Helaticnal Data Models: Entities & Afinbutes, Entity types, Key Atributes,
Relationships, Domains, Tuples, types of Attributes, Relalions, Characteristics of
Relations, Keys, Aftributes of Relation, Relational Database, Integrity Constraints,
Relational Algebra: Concept and Relational Algebra operations like Select, Project, Join,
Division, Union et

Unit-1I1

SQL: Introduction of SQL, features of SQL, Data Definition & Data Manipulation
commands in SQL, SQL operators, Update Statements & Views in SQL. Query & Sub
query, Data Retrieval Queries & Data Manipulation Statements examples ctc Overview
of Tuple Oriented Calculus & Domain Orented Relational Caleulus.

Unit-1v

Normalization: Introduction te Normalization, concepts of anomalies and its types,
closure set of dependencies and of attributes, Various Normal Forms: | NF, 2NF, INF,
BCNF, Functional Dependency, Decomposition, Dependency Preservation, Loss Less &
Lossy Join, Definition of Dangling Tuple, and Multi-values De p-;,mj.. feies
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Transaction Processing & Concurrency Control: Transaction Processing Concepts,
ACID properties, State Diagram, Types of Transaction, Basic idea of serializability,
Coneurrency Control, Concurrent operation of Databases, Recovery, Types of Recovery,

Basic overview of Distributed Databases System and Relational Database Management
System, Concepts of Object-Oriented Database System and its tools, Datubase design fu

ORDEMS, ORBMS implementation and challenges, OODBMS, compirison of RIBEMS
CODBMS and DRDBMS

RECOMMENDED BOOKS

* Abraham Silberschatz, Henry F. Korth, 5. Sudarshan, “Database System Concepts”,
McGraw-Hill, 6th Edition.

® Raghu Ramakrishnan, Johannes Gehrke, “Database Management System”, McGraw Hill
3rd Edition,

* Elmasn & Mavathe, “Fundamentals of Database System”, Addison-Wesley Publishing
5th Edition.

s Date CJ, "An Introduction to Database™, Addison-Wesley Pub Co, Sth Edition.

® B.C. Desai, “An introduction to Database systems™

COURSE OUTCOMES

After completion of this course, the students would be able to:

CO1. Explain the terminology, features, classificetions, characteristics, ang data rradals
amiediad in database systems.

CO2. Describe the concepts ralated to the data medaling technigues, relational database model
and relationsl algebra,

CO2, Apply the SQL commands over a given relstional schema

CO4. Anslyze database schema to spply normalization technigue fer schema refinement.

COS. Apply the tranzsaction processing concepts and recovery methods ever s real-time database
Sy EIRITI.

Course Artbeulation Matrix

'Pm|Pm Po3 | Poa [ PoOS Puf'.'| PO7 | POS
cor[3 |2 |3 [
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(co2fa (8 f2 I3 11 [ 1 T 3 1 1 |3 11
(Y S S 5 §
lcoals Ta Tv 13 |3 ] | T T I
lcos[3 |3 |8 [1 |3 |3 2 % |8 Ia
. _ ~ /. oV,
1 - Slightly: 2 - Moderately; 3 = Substantially
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DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

PYTHON PROGRAMMING
350309 (DC)

Course Objectives:

Fo understand the fundamental concepts of Python.

T apply various Python datatvpes and Control Structure
* To lmplement Classes and objects in Python

*  Todevelop Python GLUI

Lmii |

Introduction to Python: Brief Introduction, Advantages, Disadvaniages, Application,
Python interpreter, Python Syntax, Comments, Variables, Data Types. Operators (unary,
arithmetic, etc.), expressions, and statements | Assignment statements, Conditional
stalements, etc.), Numbers. Strings and string operations, Type Casting, Booleans

Ulnie 11

Built-in data type: List. List Operations (Access, Slice, Append, Delete, Unpack. Loop
eick, Tuple, Tuple operations | Access, Append, Delete, Unpack, Loop, o), Set. Set
Operations (Access, Append, Delete, Method. Loop, ete.). Dictionary (Access. Append.
Diclete, Methods, Loop, ete.), Array (Access, Append, Delete, Methods, Loop, etc.)
Control Statements: If statement, Elif statement, Else Statement, While Loop, For Loop
{5tring and Number), break statement, Continue statement

Unmit 111

User defined Funetions: Create, Call, Arguments, Types of arguments, Pass function,
Returt Walues, Passing o List, Passing an Arbitrary Number of Arpuments, Storing
Functions in a Module, In-Built Functions, Recursion. Lambda function Classes, and
Objects: Python Object  Oriented Programming. Create class and object, Self:
parametes, Scope

Lloit 1%

Files and Exceptions: Creating. Reading. updating. and deleting Files, File Operations,
Assertions, Exceptions: Trv and Excepl. user-defined Exception, Biilt-in exception
Debugging: Programming Challenges. Classes of Tests, Bugs, and Debugging,
Debugging examples.

Modularization: Introduction 1o Pyvthon Modules, Standard Madules. create. hmport,
and use. Packages: Packages, PIP, Introduction 1o Python GUI packages Graphical
User Interfaces: Event-Driven Programming Paradigm: Thinter Module, Ureating

Simple GUL Buttons, Labels, Entry Fields, Dialogs; Widger Atributes - Sizes, Fonts,
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RECOMMENDED BOORS

o “Python for Data Seience For Dummies”™ by John Paul Mucller and Luca Massaron
o “Python Machine Learning™ by Schastian Raschka and Vahid Minalil

s “Pyihon Web Scraping Cookbook™ by Michael Hey d

s “Python GUI Programming Cookbook™ by Burkhard A

s “Python for Finance™ by Y ves Hilpisch.

COURSE OLUTCOMES

H After completion of the course students would be able 1o
CO01: Recognize Pythan basic functions, operatars, and Syntax.
“ CO2: Implement Python built-in functions and controd statements
* CO3: Implemeant Python user-defined functions and classes.
CO4: Summarize file and exception handling in Pythan,
n C05: Creata Python GLUI,
19

Course Articulation Matrix
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DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING
PROBLEM SOLVING USING PYTHON LAB

JS31KDLC)

Course Objectives:

* Toapply various Python datatypes and Control Structure
* Tolmplement Classes and objects in Python
* Todevelop Python GUI.

Unit 1

Introduction to Python: Setting up the Python environment (Anaconda, lupyter Motebook),

Basic syntax usage: variables, data types, and operators, First Python program, Control

Structures: Conditional statements: if, elif, else, Looping constructs: for and while loops
MNested control structures

Unit il

List! Set! Tuple operations: List, List Operations iAccess, Slice, Append, Delete, Unpack, Loop
etc), Tuple, Tuple operations | Access, Append, Dalete, Unpack, Loop, etc.), Set, Set Operations
lAccess, Appand, Delete, Method, Loop, etc.), Dictionary |Access, Append, Deiets, Methods,

Locp, etc.), Array (Access, Append, Deleta, Methods, Loog, ete.) Strings: Reverse, Palindrome,
Character count, Replacing Cheracter

Umit 111

Matrix and Array: Define matrix and print, Arithmetic Cperation Detwean Matriy,
Functions and Modules implementation: Defining and Callng functions, Function parametars

and return values, Scope and Lfetime of variables, importing and using modules, In-Built
Functions, Becursion, Lambda tunction

Limit IV

Classes, and Objects: Create class and ohject, Self-paramater, Attribut and methods
Implemeant Inheritence and polymorphism

File Handling: Read and write 1o files, Working with G5V and JSON file, Implement try.
axcopt blocks, Debug a plece of code

Linit W

GUI: Work with Canvas, draw geometric shapes, Fill colour, Creatinig Simple. GUL -BUI
packages, Tkimer, Buttons, Labels, Entry Fields, Dialogs; Widget Attributes - Sizes, Fonts
Colours, Layouts, Nested Frames, Widget window - Bg. B, Cursor, font, Fg Ccun.'lmnnc::
mMinimal Application fr- / ;a
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Reference Books

"Python for Data Science For Dummies” by John Paul Mueller and Luca Massaran
“Python Machine Leaming” by Sebastisn Raschka and Vahid Mirjalili

“Pythan Web Se raping Cookbook" by Michael Heyar

* "Python GUI Programming Cookbook™ by Burkhard A.

* “"Python for Finance" by Yves Hilpisch.

Course Qutcome

CO: Implement Pythaen built-in tunctions and contral statements.
CO2: Implement Pythen user-defined functions and classes.

C03: Creata Python GUIL

CO-PO Happing

| w32l El & a [ 1] 1 | & | 3
3 s |33 (1 [ ([x[31 ]| F % | 3|3
AFIENEEENEERIEEE B S Nl NN



|

L : :
4 mug wafiv} a R e, aifee (R0), ¥R
/| MADHAV INSTITUTE OF TECKNOLOGY & SCIENCE, GWALIOR |M.2.), INDIA

1.l
Py

Department of Computer Science and Engineering

Syllabi
llird Sem CSD (2023 admitted)

ANNEXURE 16



ANRRRNIRNNINIS500000444

)

wrua whetfivdt oo R s, R (90,0,

: |, T
\\'E} J MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR MPLINDIA

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

OPERATING SYSTEMS
3290302 (DC)

COURSE OBJECTIVES

& Provide basic knowledge of computer operating system structures and functioning

o Compare several different approaches o memory management, file managemen
andd process managemenl

& Understand various problems related to concurrent operations and their solitions,

Unit- 1

Basics of sperating systems: Generations, Types, Structure, Services, System Calls,
System Boot, System Programs, Protection and Security,

Process management: Process Concepts, Process States, Process Control Block,
Scheduling-Criterin, Scheduling Algorithms and their Evaluation. Threads, Threading
lssues.

Umit-11

Process synchronieation: Background, Critical-Bection Problem, Peterson's Solution,
Svnchronization Hardware, Semaphores, Classic Problems of Svachronization, Monitors
Deadlock: System Model, Deadlock Characterization, Deadlock Prevention, Detection
and Avoidance, Recovery form Deadlock.

LUnii-111
Memory mansgement:s Main Memory, Swapping, Contiguous Memory Allocation,
Paging. Structure of Page Table, Segmentation, Yirtual Memory, Demand Paging, Mage
Replacemael Adgorithins, Allocation of Frames, Thrashing.

Umit-1V

Storage mumngenient: Mass-Storage Structure, Disk Structure, Disk Attachment, Disk
Sebeduling, RAIL Strachire,

Uimit=%

Fille system interfuce: File Concept, Access Methods, Dircctory Structure, Lile Sastem
strecturd, Allocation Methods, and Free-Spoce Munagement,
th:lq.!li Profection: Go tils, I’r|.|'||.|1:nI-_a [ dnivamin ol |"|I.IEI.‘lI|II'| Aoy M, Acedss
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RECOMMENDED BOOKS

Operating System Concepls, Silberschatz, Minth Edition, Willey Publication.
Operating Systems, Internals and Design Principles, Stallings, Seventh Edition, Pearson
Publication.

& Modern Operating Systems, Tanenbaum, Fourth Edition. Pearson Publication

COURSE OUTCOMES

Adfter the successful completion of this course, the student will be able 1o:

COL Outline the basic concept of operating systems

CO2. Analyze the working of operating system

CO3. Examine the working of various scheduling/allocation approaches
CO4. Measure the performance of various scheduling/allocation approaches
COS5. Analyze the varicus operating system problems/issues

Coursa Artloulation Matrix
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DESIGN & ANALYSIS OF ALGORITHMS
3290303 (DC)

COURSE ORJECTIVE:

o  Tointroduce the topic of algorithms as a precise mathematical concepl.

o Todemonstrate the familianty with major algorithm design paradigms and methods of
nnalysis,

& Todesian efficient algorithms for commaon computer engineering problems.

o Toenhance the skills using well-known algorithms and data structures for solving real-
lifiz problems.
(TN
Introduction to Computational Model; RAM model, Algorithms and its importance,
Recurrences and Asymptotic Notations, Growth of function, Mathematical Analysis of
Mon-Recursive and Recursive Algorithm, Review of Sorting & Searching Alzorithms.
Basic Tree and Graph Concept: Binary Seorch Trees, Height Baloneed Tree, B-Trees and
Trversal Technigues,
Lmit-11
Divide and Conquer Method: Iniroduction and its Examples such as Finding the
I- ’

maximum and minimum, Binory Search, Merge Sort. Quick Son and Strassen’s Matri
Muiltiplication,

Unii-111
Gresdy Method! Introdection, Clurseteristics, gready aclivity selection. Minimiuwm Cosi

Spanning Trees: Prim’s ond Kruskal’s Algoeithn, knapsack Problen, Single Source
Shortest Path: Dijkstra’s single sowrce shorest path algorithim, Huffman Coding.

Unie-I¥
Dymamic Programming: Introduction, The pringiple of Optimality, Examples of Dvaamic
Programming Methods such (V] Knapsack, Travelling salesman problem, Floyds All Pairs
Shortest Poth, Lomgest Comimoen Subsegierse ansd Relibility Design.

Lmit-%

Backtracking: Concepl and its Examples Tike d=Uueen™s Problem, Rasapsack problem
Humiltonion Circuit. Problem, Geaph Coboring Problem ele. Branch and  Bound
- -

ntroduction and its Exanples ke - Travelling \ i Vi
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Salesperson Problem cle, NP Completeness: Introduction, Class ' and 5P, Polvnomial
Reduction, NP-Hard and NP-Complete problem,

HECOMMENDED BOOKS:

Fundamentals of Computer Algorithms, Horowite & Sahani, Universitics press
Intraduction 1o Algorithns, Coseman Thomas, Leiserson CE. Rivest KL, PH,
Design & Analysis of Computer Algorithms, Ullman, Pearson,

Alporithim Design, Michael T Goodrich, Robario Tamassiz, Wiley India.

5 % & @

=

COURSE OUTCOMES:
Adter Completion of this course, the students would be able to:

COb: Tell the basic Features of an Algorithms.

CO2;: Ctline magor Algorithms and Data Structures,

CO3: Apply various algorithmic design paradigms.

Cid: Analyze the asymptotic performance of Algorithms.

CO5: Compare different design 1echnigues to develop algorithms for computational problems,

Course Articulation Matrix
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DATABASE MANAGEMENT SYSTEM
2290304 (DC) (Old)

COURSE OBJECTIVES

= o understand the fundamental concepts of o detabase management syslem.

+ To analyses database requirements and determine the entities involved in the sy stem
and their relationship o one another.

« To develop the logical design of the datsbase using data modelling concepts
donormalization,

« lomanipulate a daabase using SOL commands,

Ulnit-1
Introduction: DBMS Concepts & Architecture. File processing svstem, limitation of file
processing  system, Advantages of Daabase System. Schemas, Instances. Data
Independence, Data dictionary. Functions of DBA, Database lanpunges, Data Models;
Hicrarchical Data Modcl. Metwork Data Model & Relational Data Model. E-R Model.
Comparison between Models, Introduction of File arganization Technigues,

Limit-11

Relational Data Models: Entities & Afttributes, Entity types, Kev  Atiributes,
Relationships. Domains, Tuples, tvpes of Attributes, Relations. Charscteristics of
Relations, Keys, Attributes of Relation. Relational Database. Integrity Constraings,
Relational Algebra: Concept and Relational Algebra operations like Select, Project. Join.
[Crvision, Union etc.

Umit-111
:-_'.I:‘IL; Introduction of b 1 fentures of "i{:il , D Definition & Data Mo I.|'|ipu'.Jl| W[
commands in SOL. 500 operators, Update Stntements & Yiews in SO0, Query & Sab
query, Data Retrieval Queerics & Data Manipulation Statements examples ¢ O ervigw
of Tuple Oriented Caleulus & Domain Crented Relational Caleulus.

Unit-1V

Mormalization: Introduction 0 Nommalization, concepls of anomalies and its [yvpes.
closure set of dependencies amd of attributes, Various Nommal Forms: |8F. 28F, 35F.
BCNF, Functional Dependency, Decomposition, Dependency Preservation, 1 oss [ ess &
Lossy Join, Defimition of Dangling Tuple, and %ulti-y slues I}-:.ru:nd-_: s
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Unit-¥

Transaction Processing & Coneurrency Control: Transaction Processing Concepts,
ACID properties, State Diagram. Types of Transaction. Basic idea of serializability,
Concurrency Control, Concurrent operation of Dalabases, Recovery, Types of Recovery
Basic overview of Distributed Databases System and Relational Database Management
Svstem, Concepts of Object-Oriented Database Svstem and its tools,

RECOMMENDED BOOKS

# Abraham Silberschatz, Henry F. Korth, 5. Sudarshan, “Database System Concepts”,
b caraw-Hill, 6th Edition.

* Raghu Ramakrishnan, Johannes Gehrke “Datobase Management System”, MoCiraw
Hilk., 3rd Edition.

¢ Elmasr & Mavathe, "Fundamentals of Database System”™. Addison-Weskey Publishing.
5th Edition.

#» Date CJ, "“An Introduction to Database", Addison-Wesley Pub Co, Bth Edition.
o  B.C. Desai, “An introduction o Database systems™

COURSE OUTCOMES

Afler completion of the course students would be able 1o

COlL, Define the terminology, features, classifications, ond charscteristics embodied in
database gystems.

CO2. Identify different issues wvolved in the design and implementation of database
syslem.

€03, Justify principles for logical design of databases, including the E-R modeling and
Mormalization approach.

COd, Apply rensaction processing concepls and recovery methods over real time data.

CO5, Formulate, using relational algebra and SOL. solutions to o broad range of query

Problems.
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DATABASE MANAGEMENT SYSTEM
3290304 (DC) (New)

COURSE OBJECTIVES

* Tounderstand the fundamental concepts of a database management System.

» To analyses database requirements and determine the entities invelved in the system
and their relationship to one another.

e To develop the logical design of the database using data modelling concepts
&enormalization.

# To manipulate a database using SQL commands.

Unit-1
Introduction: DBMS Concepts & Architecture, File processing systemn, limitation of file
processing system, Advantages of Database System, Schemas, [nstances, Data
Independence, Data dictionary, Functions of DBA, Dalabase languages, Datz Models:
Hicrarchical Data Model, Network Data Model & Relational Data Model, E-R Model,
Comparison between Models, Introduction of File organization Technigues.

Unit-I1

Relational Data Models: Entities & Atnbutes, Entity types. Key Atribures
Relationships, Domains, Tuples, tvpes of Anributes, Relations, Characteristics of
Eelations, Keys, Aftributes of Relation, Relational Database, [ntegrity Constraints.
Relational Algebra: Concept and Relational Algebra operations like Select, Project, Join,
Division, Union etc,

Unit-111

SQL: Introduction of SQL, features of SQL, Data Definition & Data Manipulation
commands in SQL, 3QL opcrators, Update Statements & Views in SQL, Query & Sub
guery, Data Retrieval Quenies & Dala Manipulation Statements examples ete. Overview
of Tuple Oriented Calculus & Domain Criented Relational Caleulus,

MMM IES4474/0224

Unit-I'V

Normalization: [ntroduction to Normalzation, concepts of anomalies and its types,
closure set of dependencies and of attnbutes, Vanous Normal Forms: | NF, 2MF, 3NF,
BCNF, Functional Dependency, Decomposition, Dependency Preservation, Loss Less &
Lossy Join, Definition of Dangling Tuple, and Multi-values Dependencies.

S‘f —t ’)ﬁ“i | .-‘:I!' &ﬁ

L4

N



arus SR ot R vy, s (9.9, v
MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M. F.), INDIA
Peemed (o Ba Unleers J
(Bechared umdss Slatincy Cabegory by Mislaery of Bducslisn. Governmest af Endiaf
HALE RECREDITIO WITH A++ GRADE -

Unit-V

Transaction Processing & Concurrency Control: Transaction Processing Concepes,
ACID properties, State Diagram, Types of Transaction, Basic idea of senalizability,
Concurrency Control, Concurrent operation of Databases, Recovery, Types of Recovery,
Basic overview of Distributed Databases System and Relational Database Management
System, Concepts of Object-Chriented Database System and its tools, Ditubase desien for
ORDBMS. ORBMS implementation and challenges, OODBMS, comparison o
RIMAMS, OODBMS and ORDEMS

RECOMMENDED BOOKS

* Abraham Silberschatz, Henry F. Konth, 8. Sudarshan, “Database System Concepts”,
MeGraw-Hill, 6th Edition,

® Ragho Ramakrishnan, Johannes Gehrke,“Datzbase Management System”, MeGraw
Hill., 3rd Edition,

¢ Elmasr & Navathe, "Fundamentals of Database System”, Addison-Wesley Publishing,
Sth Edition.
Date C.J, “An Introduction to Database”, Addison-Wesley Pub Co, 8th Edition.
B.C. Desai, "An introduction to Database systems™

COURSE OUTCOMES
After completion of this course, the students would be able to:

CO1. Explain the terminology, features, classifications, characteristics, and data madels embodied in
database systems.

COL. Describe the concepts related to the data modeling technigues, relational database model and
relational algebra,

CO3. Apply the 301 commands ever a given relational schema.
CO4. Anallyre database schema 1o apply normalization technique for schema refinement.

COS5. Apply the transaction processing concepts and recovery methods over a real-time database

system.
Course Articulation Matrix —————=
[po1 [ Poz [ Po3 [ PO4 | Pos | oS pn?|ms POS | POD | PD11 | POLZ | PSOL | PSLI2
I - — ~t= 1 1 T
confs |3 |3 12 /s [ | 1] T 33 3 |1
coz(3 |3 |2 13 [1 | FE T T TR
o3 (3. |2 1 13 |1 = B sl | | | 2 1 3 1
conl3 |3 11 13 (3 | T 7 12 1 3 |3
os[3 13 |5|_J_1 3 3 [ 7] | | 2 13 (¥ |3
1-Slightly; 2 - Moderately; 3 - Substantigfly ~ H' q /’
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PYTHON PROGRAMMING
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Course Objectives:

*  Tounderstand the fundamental concepts of Pyihon

¢ Toapply various Python datelyvpes and Conteol Structure

¢ To Implement Classes and objects in Python

*  Todevelop Python GLUI

Unit 1
Introduction to Python: Briefl Introduction, Advantages, Disadvantages, Application,
Python interpreter, Python Syntax, Comiments, Variables, Data Types, Operators {unary,
arithmetic, o), expressions, and statements { Assignment statements, Conditional
statements, ete.), Numbers, Strings and string operations, Type Casting, Booleans

Ll 11
Bublt-im daga fvpe: List, List Operations { Access, Slice, Append, Debete, Unpack. Loop
etc), Tuple, Tuple operations ( Access, Append, Debete, Unpack, Loop, efc.), Set. Sel
Oiperations [Access, Append, Delete, Method, Loop, ete.), Dictionary {Agcess, Appemd,
Delete, Methods, Loop, cle. ), Amay [Access, Append, Dielete, Methods, Loop, ¢ic)
Confrol Statements: 1T staiement, ENT statement, Else Statement, While Loop, For
Loop (String and Mumber}, break statement, Confinue statement

Lind 111
User defined Functions: Create, Call, Arguments, Types of arpuments, Pass funciion,
Refurn Values, Passing o List, Passing an Arbitrary Number of Arguments. Storing
Functions in a Module, [n-Buils Functiions. Recorsion, Lambda function Classes, and
Ojects: Pyihon Object Oriented  Programming, Create class and objeat,  Self-
parameier, Scope

Llwie 1V
Files and Exceptions: Ureating, Reading. updating. and deleting Files, File Operations.
Assertions, Exceplions: Try and Except. user-defined Exception, Buili-in exception
Debugging: Programming Challenges, Classes o Tests, Bugs, and Debugging
Debugging examples.

TR
Modularkeation: Introduction o Python Modules, Standard Modules, create, Import,
amd wse, Packages: Packoges, PIP, Imroduction o Pyilhon GUIT packiszes Graplical
User Interfaces: Evenl-Driven Programming Pardigm: Thinter Module, (reating
Simple GUL Buttons, Loabels, Entry Fields, Diglogs; Widget Atributes - Siecs Fonis,

Colours, Layouis, Mested Frumes, Pk .___-'"
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RECOMMENDED BOOKS

s “Python for Data Scicnce For Duntimies™ by John Paul Mueller and Luca Miswan g
s “Python Machine Leaning™ by Sebastion Raschka and Yahid Miralili

o “Python Web Seraping Cookhook™ by Michael [evit

e “Python GUI Programming Cookbook™ by Burkhard A

o Prython for Finance™ by Y ves Hilpisch,

COURSE OUTCOMES
Alter completion of the course students would be able o

£01; Recognize Python basic functions, operators, and Syntax,
CO2: implement Python bullt-in functions and control statements.
Co3: implement Python user-defined functions and clasies,

C04; Surmmarize file and exception handling in Python

C05: Create Python GUI

Couwrse Articulation Matrix
| I

K|
k]
3
4
3
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Course Objectives:

* Toapply various Python datatypes and Control Structure

T limiplement Classes and objects in Python
¢ Todevelop Python GUILL

Unit

Introduction to Python: Setting up the Python environment [Anaconda, Jupyter Notebook],
Bashy synlax usage: variables, data types, and operators, First Python program, Contral

Structures: Conditional statements: if, elif, else, Looping constructs: for and while loops Nested
conteol structures

Unit Il

List/ Setf Tuple operations: List, List Operations (Access, Shice, Append, Delete, Unpack, Locp
elc), Tuphe, Tupte operations | Access, Agpend, Delete; Unpack, Loop, etc.), %81, 581 Operations
[Access, Append, Delete, Method, Loop, etc.), Dictionary [Access, Append, Delete, Methods,

Loop, etc |, Array (Access, Append, Delete, Mathods, Loop, etc| Strings: Aeverse, Palindroms,
Character count, Replacing Character

Unit 1

Matrix and Array: Define matrix and print, Arithmetic operation between Matrix,
Functions and Modules implementation: Cefining and calling functians, Furctice pararmessrs 3nd

return values, Scope and lifetime of variables, Importing and using modubes, In-Built Funetions
Recursion, Lambda functbon

Limit IV

Classes, and Objects: Create class and object, Self.parameter, Attribut and methods
Irmplement Inheritance and polymarphism,

File Handling: Read and write to files, Working with ©5V and JS0N file, Implement try-excest
Biocks, Debug a pece of code

Umity

GUE Work with Canvas, draw geometric shapes, Fill colour, Creating Simple GUI, GUI gackages
Tkinter, Buttons, Labels, Entry Fields, Disogs; Widget Attributes - Sizes, Fonts Colauss, | Wintit:

Mested Frames, Widget window — By, Bd, Cursor, Fant, Fg, Command, Minimal Agplication

: Vo~ c?,f
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Reference Books

“Pytlon for Data Science For Dummies™ by John Paul Mueller and Luca Massaron
s “Python Machine Leaming” by Sehastian Raschka and Vahid Mirjalili

« “Python Web Scraping Cookbook™ by Michael Heydt

o “Python GUI Programming Cookbook™ by Burkhard A,

“Python for Finance™ by Yves Hilpisch.

Course Outcome

CO1: implement Python built-in functions and control statements.
C0z2: implement Python user-defined functions and classes.

C03: Create Python GUIL
CO-PO Mapping
(331 231111 1 1 3 3
| F & | & 1 2|4 |32 | 1]3|21]:1 1 3 3
2l &[4 |33 |31 ]31]1|3 3 1 3 3
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Experiment List/ Lab Manual And Skill-Based Mini
Projects
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ANNEXURE 17 & 17A
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DESIGN AND ANALYSIS OF ALGORITHM
3150303
List of Experiments

WAP 1o implement the following using array as data SIUCIURe and analyze its Lime

Conmphesity.
a. Insertion soft b, Selection sort  c. Bubble sant d. Quick sort
e. Bucket sort f. Radix sort . Heap sort h, Merge sort

W AT to implement Linear and Binary Search and analyze its time complexity.

WAP to implement Matrix Chain Multiplication and analyze its time complexity.

WAPR to implement Longest Common Subsequence Problem and analyze its time
Complexity.

W AP to implement Optimal Binary Search Tree Problem and analyze its time complexity.
WAP to implement Huffiman Coding and analyze its time complexity.

WAP to implement Dijkstra’s Algorithm and analyze its time complexity.

WAP 10 implement Bellman Ford Algorithm and analyze ils time complexity,

WAP to implement DFS and BFS and analyze their time complexities

0. WAP 1o Implement 071 knapsack using dynamic programming,
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DATABASE MANAGEMENT SYSTEM
3150304 (DC) New)

List of Experiments

Introduction to Structure Query Language {S0L)
a) Oversew ol S0L
by Warious Data Typas m S0L
g] ‘Wariouzs Commands in S0L
d) Variows Congtraints in S0L
Imptementation of DOL commands of S0L with suitable examplas
a) Create table
b Altertable
c) Droptable

. Implementaton of DML commands of SO0 with suitable examplies
a) Insert
b) Update
c] Delata

d.

Stedy and implameantation of diffarent types of consiraints.

5. Immplementation of different typas ot functiong with suitable axamples
a) Murnber function
b} Agdragate function
g) Character funclion
d} Convarsion function
LF

Implementation of different types of operetors in 0L
a) Arithmeatic oparatons

b} Logical operators
g} Comparson aperatars
d} S oparation
7. Implamentetion of diffarant types of joing
@) Inner join
by Owterigin
o) Matural join
B, Suedy and implarmentation of
a) Group by and hiving clause
b} Ordér by clause
g} Indaming
9. Study and mmplementation of
g} Sub-guarks
B Wiews

10, Study and implamentaton of Detabaze Bockup and Rocovery commands,

h A e’ \?k:gi (# Q/E//
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PROBLEM SOLVING USING PYTHON LAB

JS0310{DLC)
List of Experiments

Lo Pyibon Progeam fo

.
h.

-

W ThOTE B

Cienerate a Random Number

Converl Kilometers w Miles

Check if a Number is Positive, Negative or ()
Print the Fibonecci sequence

Find ASCI Value of Character

Shuffle Deck of Cards

Display Calendar

1. Python Progrom to

& [risplay the Fibonacc: Sequence Using Recursion
h. Find the Sum of Matwral Numbers Using Recurzion
¢. Find the Factorial of Number Using Recursion

d. Convert Decimal to Binary Using Recursion

s Lad

Pythen Program to Add Two Matrices, Transpose a Matrix, Multiply Two Matrices
Pyihon Program 1o

A Check Whether a String is Palindroime or Mol

e i

- ]

Python Program to [Hustrate Different Ser, Tuple, und List operations.
Pvthon Program to Iterate Over Dictionaries Using for Loop

Python Program to Calch Multipbe Exceptions in One Line

. Pyihon Program 1o Copy a Fike

. Python Program to Get Line Count of a File

0. Pytheon Program o Find All Files with et Extension Present Inside a Directory

1. Python Program to Return Multiple Values from a Function -

IZ. Write a Python peopram |o create a person class. Include atiributes like name. country,
and date of birth. Implement a method 1o determine the person’s age

13, Write a Python program 1o create a class representing a bank. Inchude methods for
pranaging customer accownts and transaciions.

(4. Write a Pythan program o ¢reate 4 closs representing o shopping cart, Include methods
for adding and removing items and caleulating the total price
| 5. Create Python GUI using Tkinter

.
b
3

d.

.

%
7
7
—

Displaying Text and Images with Label Widgess
Displaying Clickable Buttons with Bution Widgets
Getting User Input with Entry Widgets

Cictting Multiline User Input with Text Widgers
Assigning Widpets 10 Frames with Frame Widgets
Adjusting Frame Appenrance with Relief

~ 7 ; |"r||.
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DESIGN AND ANALYSIS OF ALGORITHM
MM

SR Based Mind Projects

Sotthing Algoelthans Comporisan: Tmplemenl and unalyee the perfofmance il difleren

st ngg mhgor s, sisch s ubibde Sort, Selecthon S, Insertion s, Merge S, b '

Surel, et fo determing thelr tme and wpice cuinplieaities

*o Senreh Algorithm Vinnalizntlon: Develop n progr b whauillze wind conmparg dullizietil
senrel algorithmes, such as | bear Senrch, Bimry Search, Depth-) it Seareh (00
il Senrch (1%, gte., on o graph o free siristuee

o Kopuock Problem Salver; Crenle an wlhygorithim ft sobvees il K napsack Problem s
dynamie programming of o gieedy agigwriinch, Test il with wvieloln it e s
winlyze s eMTchency mmd cormecines,

L Muze Solver: Dewign o adgorhhin to solie o meee by Tinding e shoriest path s Hi

abiird probnl foy Ly exit ot Tmplerment i using technicues like Depth=Firg S AR

Urendth=1irst Sensch (1S, or A* search lygorithm

E

4. ‘Truveling Salesman Problem: Develop an algorithm 1o solve the Troveling Salkedn
Problem (T81) using lechnigues ke iy ic progromming or heich gl beapind
Sensure the algorithm's perfonmaiee o diiTerent npuits and mnaly e Hs e cairnplesily

f. daraph Coloring: Crente an wlgrithim b eoloe a graph with the minimis amber ol color

aurichy thaat ne two ncdjacent vertices have the same ol timplerment difesent sirateiies Dk

Cireedy Coloring, Back irmcking, of Ceneti Adgorithims, and analy ce their reailis,

Hulfiman Coding: lmplement the Hulfmon coding algorithm for data compressi,

Analyze s elfectivencss in erms ol compressiun ritio and execution time for iliflerent

ipgend Tiles

%, Job Scheduling: Pesign an nlgoeithm o sehedulie gobs on i ahimgle maching o gl
mnchings o minfimae e tobil complelion ime or Maximiye resre D el o
Fwaluabe the algorithin's perlimanee o vaiFlces sels ol jobs and resomiroes

1o Longest Common Sulbmeguence: Peyelop an algorihm o find the longest coummniin
siibseruence helween Lo i £ oampare diflerent approaches [k barute fomce, dynmiii
progrimm g, o meokzalion, annlyze their tme and space compleaiic

(1), Minimim Spanning Trec: Implesment ilazeritsins Bike Prbm®s or Kriskals alggorithm w find
U i spanning tree in o weightial praph. bt the algoritoe on varios graph
aiitl cosmipnre their perfuriise in Lerms ol Binse s spoce complesily
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DATABASE MANAGEMENT SYSTEM
J150304 (DOUWNew)

Skill-Based Mini Project List

1. Blood Bank Managamont Systam
Rallwiy Mansgament Systam
Ajrlinaa Manogamant Sysiem
Couriar Sarvice Managamant Systam

Attendance Managamant System

2,
.

4

]

. Inventory Management System
7. Unlvesgity Management System

B. Cwlive Shopping Management Seatem

8, Digpensary Managamuont System

10, Tax Managament Syatem

11, Retail Shop Managemant System

12, Stadium Seat Booking Management System

13, Matro  all Managerment System

14, Hospital Management Systam

15, Library Management Systom

16. Payroll Management Syslem

17. Cooking Recipe Managamant System

18. Billing System for a Departmantal Siora

149, Pharmacy Manpgamaent System

20, Hotel Managamont System

o, Cai Showioosm Monagament Sysiem

29 . Bike showroom managament system

29 Onding Coima Repart managemant systam
24, Gas Booking System . .,.1'
25, Furmer Bidding System :- Xt /!
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PROBLEM SOLVING USING PYTHON LAB

J15031{DLC)
Skill-Based Mini Project List

« Rock, paper, scissors game Pythen Project
e Password generator Python project
s QR ¢ode encoder and decoder python project
»  Sudoku Solver game
Create a Screen recorder using python.
+ Make a Twitter Bot in Python
& Create an Autoe login Bot
» Make Epidemic Help Bod
Create a Product Availability checker for an online platform
File Explorer in Python using Tkinter
TaDo GUI Application using Tkinter
Coler game using Tkinter in Python
Simple FLAMES game using Thinter
Simple registration form using Tkinte
s Sentiment Detector GUI using Tkinter
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DESIGN AND ANALYSIS OF ALGORITHM
3290303

List of Experiments

WAP o implement the following using aray as data structure and analyze its time
Complexity.

a. Insertion sorl b, Selection sort ¢, Bubble sort  d. Quick sor

€. Bucket son I, Radix sort g, Heap sort h. Merpe sort

- WAP to implement Linear and Binary Search and analyze its time complexity.

. WAP 1o implement Matrix Chain Multiplication and analyze its time complexity.

. WAP to implement Longest Common Subsequence Problem and analyze its time
Complexity.

. WAP to implement Optimal Binary Search Tree Problem and analyze its time
complexily.
WAP 1o implement Huffman Coding and analyze its time complexity.
WAP to implement Dijkstra™s Algerithm and analyze it= time complexity.

. WAF 1o implement Bellman Ford Algorithm and analvee its time complexity.
WAP to implement DFS and BFS and analvze their time complexities,

1{! WAP to Implement (V] knapsack using dynamic programming.
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DATABASE MANAGEMENT SYST EM
3290304 (DC) (New)
List of Experiments

I, introduction to Structure Guery Language (50L)
a}p Owerview of 0L
b) Various Data Types in SQL
¢} Warieus Commiands in S0L
d} Wariows Constraints in S0L
1. Implementation of DOL commands of S04 with suitable examples
a) Create table
b) Altertable
o) Drop 2hle
3. Implementation of DML commands of SOL with suitable examples
a) [nser
by Updaie
¢] Delete
4. Study and mplamentation of different tvpes of consimints
&  Implemsentstion of differen! types of functions with suftable examples
a) Mumber function
b) Aggregate functicn
¢) Charscter function
dj Conversion funchien
6. Implementatian of different types of operabars In 501
aj Arithamefic aperalors
b) Logical eperators
c) Comparison opgralors
d} Set operation
7. Implementation of different types of joins
g} Imnet join
by Ouser poin
< Matural join
& Study and implementation of
a) Croup by and having lause
by Order by clawse
£} Indexing
9, Study and implementation of
ap  Sub-queres
bj ¥iews
1. Study and implementation of Dutabase Backup and Recovery commrds
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DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING
PROBLEM SOLVING USING PYTHON LAB

329031 DLC)
List of Experiments

I, Python Program e
a. CGenerate a Random MNumber
b. Convert Kilameters to Miles
o. Check if a Number is Positive. Negative or 0
d. Print the Fibonacel sequence
& Find ASCIH Value of Character
I Shuffle Deck of Cands
&, Display Calendar
2 Python Program o
a.  [hsplay the Fibonaco Sequence Lising Recursion
b. Find the Sum of Matural Numbers Using Becursion
¢. Find the Factorial of Mumber Uzing Recursion
d. Converd Decimal fo Binary Using Recursion
3. Python Program to Add Twoe Matrices, Transpose & Matrix, Multiply Two Matrices
4. Pythoa Program to
g, Check Whether a String is Palindrome or Not
b, Remove Punctuations from a Siring
oo Sort Words in Alphabetic Order
§. Python Program to [[ustrate Different Set, Tuple, and List operations.
6. Mhon Program to lerate Over Dictionaries Using for Loop
7. Python Program to Cateh Multiple Exceptions in One Line
5. Python Program o Copy a File
%, Python Program to Get Line Count of a File
10, Python Program to Find All Fifes with .txr Extension Present Inside a Directors
|1, Python Program o Retuen Multiple Yalues from a Function
[, Write a Python program to create & person class, Include attributes like name. country,
and date of birth. Implement a method to determine the person’s age )
13, Write @ Python program 1o create a class representing o bank. Include methods fisr
PIARAEINE CUslomer accounts and ransacions.
14, Write a Python program (o create a cluss representing o shopping cart, Include methods
for adding and removing ilems and caleulating the total price,
|5, Create Python GUI using Tkinter
a. Displaying Test and linages with Label Widgets
b, Displaying Clickable Buttons with Button Widgels
Cietting User Tnpul with Eniey Widges

e
d. Getting Multifine L'ser Input with Text Widzes
e Assigning Widaers 1o Fromes with Frame Widuets

0 Adjusting Frame Appearmmee with Reliel .'- _-'r ”
™~ /
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DESIGN AND ANALYSIS OF ALGORITHM
1290303

Skill Based Mini Projects List

. Sorting Algosithms Comparison: Implement and analyze the performance of differzmt
sorting algorithms, such as Bubble Sort. Seleclion Sort, Insertion Sort, Merge Sort, Quick

Sort, ede., to determine their time and space complaxitics.
Search Algorithm Visualization: Develop a program 1o visualize and compare diflerent

>
search algorithms, such as Linear Search, Binary Search, Depth-First Search (D15)
Breadih=First Search (BFS), ete., 0n & geaph or ree siruciure.

3. Knapsack Problem Solver: Create an algorithm that solves the Knapsack Problem using
dynamic programming or a greedy approach, Test o with various inpul scenarios o
analyze its efficiency and corectness,

4. Maze Solver: Design an algorithm to solve @ maze by finding the shortest pisth from the
stast point to the exit point. Implement it using technigues like Depth-Fiest Search {DFS),
Rreadth-First Search (BFS) or A*® search algorithm.

5. Traveling Salesman Problem: Develop an algonthm to solve the Traveling Salesman

Problem (TSP} wsing techniques like dynamic programming or branch mnd bound.

Measure the algorithm's performance on different inputs and analyze ils time complexity.

6. Graph Coloring: Create an algorithm to color a graph with the minimum number of cokors
such that no two adjacent vertices have the same color. Implement different strategivs like
Gireedy Coloring, Backtracking. or Genetic Algorithms, and analyze their results.

7. Huffiman Coding: Implement the Huffman coding algorithm for data compression
Analyze its effectiveness in terms of compression ratio and execution time for different

it files.
Tob Scheduling: Design an algorithm 1o schedule jobs on a single machine or muliiple

%
machines (o minimize the total completion time or maximize resource utilization.
Fvaluate the _i||gﬂr-ighm'5 |'|L“I'|:Z!ll'l'l'-ll'l.ﬁl:f' O varous sels I.'I|-jLI|!'|".'|- aivd resources.

9, Longesi Common Subsequence: Develop an algorithm o find the longest common

subsequence belween two strings. Compare different approaches like brute force. dynamic

programming, or memoization, and analyze their time and space complexitics.
[0, Minimum Spanning Tree: Implement algorithms like Prim’s or Kruskal's algonthm to Find
the minimum spanning tree in a weighted graph. Test the algorithms on various graphs

witd compare their performance in terms of time and space complexity.
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

DATABASE MANAGEMENT SYSTEM
3200304 (DC) (New)
List of Experiments

I, Introsduction se Structurne Query Language (500}
ay Overview of S30L
by Variow Data Types in 30L
¢ Various Commands in 0L
dy Warious Constraings in S01L
1. Implementation of DL commands of SOL with suitabde exampies
a) Create table
k) Aler table
¢} [rroptable
3. Implementation of DML commands of SCH. with suitabic exnmple
4] Irsert
by Lpclaie
e) Delee
4. Spady amd implementation of different types of constraints
5. Implementation of dilTerent iypes of fmctions with suitable examples
aj Mumber fanction
b Azpregate fnction
¢ Character Fundlion
) Conversion fanction
b, lmplementation ol different ivpes ol apersiors in 304
a)  Arithmetic operalors
by Lazical aperaiors
¢) Comparison opersiors
dj Het operation
7. lmplementation of different types of joiss
a) lmner gin
by Chuter join
€ Matwral joln
& Study and implementation ol
o) Cwoup by amd having close
by Order by clause
€)  Indesing
8. Siady and Implementation of
a) Sub-guerics
b Wiews
b, Study snd impbemendation of Daelabese Backup 20l Recoveny commanis

:
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PROBLEM SOLVING USING PYTHON LAB

3290310(DLC)
Skill-Based Mini Project List

Rock, paper, scissors game Python Project

Password gencrator Python project

QR code encoder and decoder pyithon project

Gudaky Solver game

Create a Screen recorder using python.

make a Twitter Bot in Python

Create an Auto login Bo

Wake Epidemic Help B

Create a Product Availability checker for an online platiorm
File Explorer in Python using Tkinter

ToDo GUI Application using Tkinter

Color game wsing TKinter in Python

Simple FLAMES gamc using Tkinter

Simple registration form using Tkinte

Sentiment Detector GU| wsing TRinter -

& T (,y’/
W *
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5-14-2024 | Gyan 87392 | Gyanugilg : Strongly | Strangly | Strongly
Pl 162631 | Gupta | 95384 | madcom | CSE Agree | Agres | Agree
1 Sandeep | | 5. s#ErwarEs
£-15.2024 | Singh [ 77228 | Gibgmad co [ DE0tit) | Strongly | Stangly | Strongly
g:01:21 | Sikarwar |B0BAS | m | OTHER |43d10 | Acee | Agrem | Agree
' I
simghchauha
E-15-2024 | Bharat | 83054 | nbharatd4n J901Cs Strongly | Stranaly
1113:0F | chavhan | 88450 | fgmail.cam | CRE 191029 | Agroe Agree | Agree

=

Dy fesl
that you ane
able to
manage
prapects inan
elnical
manner and
Wark
efficienily as
a2 ST e
Jleader of
miilicisaipdn
ary lEams

Sirongly
Aqras

Strangly
Aores

Etr.gngl,l

| Flgl'EE

.ﬁ.i.rﬂ

| Agres

Strongly
Aareg

Sheormgly
Agres

Strangly

Aares. Agreg
Shrongly

Agres

Strongly

Agres

Strangly

| Agrea




=..,
\ B304 :'I“'" everdunies
| b-18-202 Lishwahn | TEZRE hifgrmail eo nenics Actun
‘. 8500 |a [ 71782 |m CSE 183014 | Agree | Agree | Agree .
l -
/ Q/ﬂ'ﬂ’l :
|""- ﬂ_,.- (_\/C/
%/f
bir, Gagaudeep Kaar E;'
e
Pepartment Alumni Coordinator ~
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