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PRATHYUSHA ENGINEERING COLLEGE

VISION

fo ciperge us @ priemicr techolend and . Efeitcering institition in the

¢ountry by imparting Guallty education and thus facilitane our students [

bBlcesxon imto dynamie professiongd s, so hat they play oyl role for the

progress of the natton ond for g pescefol co-oxitenve of o fellow

hurman beings

MISSION

Pruthyushn, Engloeenimg. College will strjve o emgrge #s o promier

Lrstitithomm the country by

o Torprorvide stnte-atthe-arminfrastructore facilities

* Imparting quality edueation ond trmining throggh qualified,
expenenyad and cottrmttad members afthe fealty

= Empowering the vouth by providing Professional Leadership

Developing Centrey ol Excellenve m fropher areas ol Emsineening.,
Techmodozy il Mianmsemien

Metworkimg wilh Industry, Cocporite ond Research Organrzations
centre of exeellence

o ,/

DEPARTMENT OF ARTIFICIAL INTELLIGENCE
& DATA SCIENCE

VISION

To strive for global reeognition through Hesenrch, Innovation anid
Excellence in mmparting Quality Eduention to provide fiee Lift w the
siudents as solutim providers oo the micalern soacisty

MISSION,

o To jmbibe Qe skills ol similatine human ntelligeney in the studeots
ind to equip them with interdisviplinary skills wsing owdern
predagogy.

o T Tkl digital Tedrsing content in the vealim BUATRE DS under pinning
the thonmesobcognitive soienee

» T bl learners o develop cofpwitency in dlearithmic opprodelies in
resalving complesoies ol real time probleirs

. o




PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

PEO-1: To cquip and enhunce the proficiency of Gradustes and thus
encoursge Lhem (o utilze the hmdomental kmowledee of basic scienoss,
mathomatics, Artificia] Intelligence, Daty Scietee and Statics o build
systiems (hat require monngement and anabysis of lirge volume ol dats.
PEO-2: To invite the pradusies with required techmicsl skolly to enable
them pursue pioneering rescarch in the Hold of Artificial Intelligence and
Duuts Science and thus ¢reate distuplive and sustainable solutions for the
welfise ol Eco Syiten.

PEO-3: To inspire the graduntes fo think logically and help them 1o
puszie lifclong leswing: and collaborate with an etbical altituide m a
\_ el -diseaplmury leam.

&

PROGRAM OUTCOMES (PO1)

A Gradusle of Computer Scicnee snd Enomecring Programme will
demonstrate and will be able o:

PO1: Enginecring Knowledge: Apply the knowledge of Mathomatics,

Sctemee, Engincerng hmdumentals, and an engineering specialumtion
to the solution of complex engineering problems.

PO2: Problem analysis: Identily, formulate, review nesearch hiterature,
snd amlyze complex Enginetring probloms reaching  subylantialed
conclusions wsing first principles of mathematios, natum] soienoes, and
Engineering sciences

PO3:Design/development of solutions: Desipn solutions for complex
Engmeenny problems and design system components or processes that
meet the specified necds with appropriale consideration for the public
health and safety, snd the cullural, societal, und cavironmental
considerations,

POM:Conduct investipations of complex problems: Usc rescarch
based knowledge and réscarch melhods including design of
cxpermments, annfysis and interpremtion of dota, and synthesis of the
information to provide valid conclusions.

PO5S:Modern tool usage: Creale, sclecl, and dpply dpproprigte
!.mh:rl:q!.ﬂ:n, resouroed, and modom i:ﬂg]lll:ﬂ'l‘l:ﬂg amd T toals mohading
prediciin ond modehng to complex Engmcenng activitics with o
understamading of the limitationy.

PO6:The Engincer and socicty: Apply reasoning informed by the
contexiusl knowledge to aisess socictal, health, safety, legal snd caltural

issues wd the consequent reeponsbalitics relevant to the professional
Engincering practice.

S *




PROGRAM OUTCOMES (POs)

PO7:Environment and sustamability: Undenitand the impoct of e
professional Engincenmg solulions m socielul und covironmental
contoxty, snd demonsirale the knowledge of, and the need for
susimnzable developments.

POB:Ethics: Apply cihucal proncipics and commit w professonad
ethes and responsitilitcs-and nooms of the Envpeenng pract=e.
PO:Individual and team work: Funciion efectively o mm mdividual,
and 25 8 member or leader m divenie teams: and 10 mubtidisciphnary
PO10:Communication: Communicale effectively on complex
Engincerng activiies with the Engimcenng Commumity snd with
socicly at larze, such us;, boemy able 1o comprehend amd wiite elfcetive
reports and desirm documentation, make effective presentations, and
sive andreceive clear mstructions

PO :Project manapement and finsnce: Demonstreie knowlcdue
mnd understandime of the Engmcenng and munmagement principles and
apply these W onc’s own work, #s a momber and besder in @ leam, o
muanage projecis and in multi-disciplinry enviromments,
POI2:Life-Long leaming: Recognize the need for, and have the
preparation and ability o enpage o independent snd hfe- long
\\ll:ami:ug in the broadesi céniexd of lechnologcal chumge //

PROGRAM SPECIFIC OUTCOMES (PSOs)

The gradumte will be ahle o

PSOL: Graduates would be shle o evolve Artificial Intelligence
based efMicent domain specific process for effective and purposeful
dectsion moking i various domasins including business and
Boveminenls,

PS02: Gradustes should be able to solve business and engimeenng
problems with furesight und msieh! from available duta within the
TESCHITCES

PS0O3: The wpplication of theoretical knowledge of Artificiul
lellipence and dats snalysis packed wath indusiria]l Lools and
iechmigues: should be able o help the gradumtes to solve the day-io-
day problems emergmge out of the sociaf evals.




Depariment of Al & D5, PEC

GEMESTER |

Mo | cope | COURSETIE  |oon pemops | M| T F| €
1. [ HEE15Y | Commicsive Englch TR 4 4i0:0 |4
| 2 [ MASIE] | Enfinesrng Melamslics —1 BS i 4ol o | 4
3| IS | Engneaning Physics BS 3 3ol o [3
4 | CYBiEl | Enginesing Clemsky | B3 3 ERE N a
5 |eEms | o= oy es| 3 |3|lo|lao|a3
| B | GEBS2 | Engnesing Greghcs | EE 8 [2]0] 4 ["a
PRACTICALS

G161 | Probiem Sulving =ml Pyfhon £i " alo 3
I . ing | 4

= w -2 -2
& |mswwy | o= and Gransby 4 g|o| & | 2
TOTAL N (W]
SEMESTER 1

5.  COURSE CATE | CONTACT
| Mo come COUE TIE eony pEmous, - | | P | €
THEORY
1 | HSEZS) | T=chnics Engesh I 78 4 ERICE TR
I  WAEET | Lre= Algeiaa BS 4 4 ['D G &

| ADEZ51 | Dasta Sinschures Dasin | PC 3 3a|o| ol a3
A GERSY | e | 88 - 3|0 o3

| Basic Blecirical, Elscironics.

5 | BERSS |t Meswremwm ES 3 3|le| 6| 3

& Ed“““!

| ADm: “""”E Rl Py ping e : 5 3o 4
| -8 =H:IEEI ] = | Es 2
PRACTICALS
, | GEZN) E‘I,:I_ ':-""'m €5 4 0o |o| 4| 2

: D=t Shuctres Deugn
g Aomey | oo PO 4 _n ﬂ_nl _::
[ TOTAL| 38 2|0 0|2

Cirvewdion and Syllabus | A1& DS | R2017 ;




Deparmen of 41 & DS, PEC

SEMESTER Iil
5l. | COURSE CATE | CONTACT
MNo. . CODE COURSE:TTLE IEDHY PERIODS . ¥ P GI
THEORY |
1. | MAB331 Di#ﬂ'ﬁﬂ_ﬂlﬂah&mﬂiﬂ Bs 4 4 v] 0 4
2 Introduction to Operating
ADEI0M Systents PC 8 3 0 2 4
3. | ADB30Z | Fundamentals of Dats Science | FC 3 310 0 3
--4 58392 | Object Oriented Programming | PC k| 3|0 0 3
5 | | Design and Analysis of R
ADA3IST Algorithms PC b 3 0 2 i
PRAGTICALS
6. | AD8311 | Data Science Laboratary FC 4 4
7. ; Object Oriented Programming
B CSB383 L‘Eﬁ"’_mmﬂl’ o PC 4 0 4 2
8. HS8381 | interpersonal SkillsfListening &
Speaking HS 2 D |0 2 i
TOTAL 30 16 14 23
SEMESTER IV
Sl. COURSE CATE| CONTACT
No.  CODE SOURGE TITEE cory| periops| -| Y| P | ©
THEORY
1. MAB3Z1 | Probability and Statistics BS 4 4T0 ] 6 ]
i Database Design and -

AUROT penagement el & [ SfepE R
5| ADBA0Z__| Arficsal inteligence [Pe| 5 [3[0 0|35
4. ADB4O3 Data Analytics PG 3 3| R 0 3
- | -Predfessional Elactive | PE 3 3 1] o] 3

PRACTICALS
5. | ADB41Y Database Design and : _
Management Laborstory PC ¥ A 2 £
7. ADBA12 | Data Analylics Laboratory PC 7 o0 4 | 2
B, CADBAS -Artificial Intelligence —|
L ememey PC| ¢ 004 2
8. | HS8461 | Advanced Reading and Wrhting | HS 2 DR 2 | 1
" TOTAL| 230 |16 | 0 | 14 | 23

Curricultum and Syilabus | 41 & DS | R2017
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Deparmment of Al & DS, PEC

SEMESTER YV
5L| COURSE | CATE | coNTACT]
No, CODE COTRSETILE | cory | pemions | ™ |T | P c
THEORY
1 | ADE301 | Opusuzanon Technigues PC 4 40 ].0 -4
2 | CW8691 | Computer Networks 2C % |0 2 4
i = 1 ;
* | aDssez ?;ES;?““ aad P 5 1lo| =2 4
L | ADESS1 | Busimess Amabucs PC 3 A ENE 3
5 | AD8352 | Machins Leammnsz PC 3 i|lo| 0 3
3 OpenElective | GE 3 3|al o 3
T. Nazzn Mudhaiven EEC n ol gl & 2
PRACTICALS
8. | AD8311 | Machins Learmine Laboratery| PC 1 oo |2 2
g |ADEsLE Miti Frogpet o Date Seieiicen 5 4 o|lo|s| 2
TOTAL A% 19| 0 | 18 27
SEMESTER VI
SLICOURSE L CATE | CONTACT| .
~d cobE COURSETILE | conv | ppmiops| © |7 |F |€
THEORY
1 | ADBSDT | Arifieml Inteligence || FC Y sTel 0 |3
2. | ADB80Z | Dats and Information Secunty B 3 oo |3
3| ITESR Web Technology PC 2 |00 |3
] Maan Mudhslvan EEC 4 ool 42
E Professional Elsctive Il PE 3 s|(o] 0 |3
PRACTICALS
6. | 17851 Web Technology Laboratery PE 4 e 642
7| ADSATT | Artifical Intefligencs - || Leborstory PC 4 ¢ o 4|2
S| HEE537 | Professional Communizatian ;3 Tlol =1
9, | ADERI2 | Socially relevant Praoject BC 4 I
TOTAL 30 122|018 |21

Curriculum and Svilabus | 41 & DS | R1017



Department of Al & DS, PEC

SEMESTER Vil
Sl. | COURSE TITLE CATE | CONTACT
No CODE SOURDE " Gory| periops | -| T| P| ©
THEORY
1. | ADBTDY Deep Leaming PC 3 3| 0|03
2 | ADBTOZ | Texi Analylics PC 3 30|03
i | AD8TU3 | Basics of Camputer Vision FC 3 30|03
4. | ADBT04 | Big Data Management . PC 5 3|0|2|4
5 | AD8705 | Al and Robotics PC 5 3/0/2]4
B Naan Mudasivan EEC 4 D(0|4]2
PRACTICALS
7 ADBTH Deep Leamning Laboralory PC 4 g | 0D 4|2
B | AD8712Z | Mini Project on Analytics PC 4 o042
TOTAL 31 15/ 0 [16| 23
SEMESTER VIl
Sl.| COURSE e CATE | CONTACT
No. CODE COURSE Gory | pemiops | ©| T P| ©
THEORY
1. Professional Eleclive IV | PE 3 HERRE
2 Professional Blective V | PE 3 3 |0} a|3
PRACTICALS
3, |ADBB1T | Project Work | PC 20 O|0]20]10
10X 26 € 0|20 16
TOTAL NO. OF CREDITS: 183
PROFESSIONAL ELECTIVES (PE)
SEMESTER IV, ELECTIVE -1
SL. | COURSE S TTLE CATE | CONTACT
No, | CODE COURSE Gory| Periops | W | T | F|C
1. | ECBES] Mioroprocesaals and
" ol PE 3 . 3 |0|0| 3
2 | ADBDO1 | Soffware Davelopment Processes PE 3 3 (oo 3
3. | ADBOGZ | Heslth Care Analylics CPE | 3 I T
4. | ADBOU3 | Mobie Applcalions Developmenl FE 3 3 (0|0 3
5 ADBOMM | Paralel Computing PE 3 |3 |o[@] 3
Curriculum and Svilabus | 41 & DS | R20I17 4




SEMESTER VI, ELECTIVE - I

Deparmen of 41 & DS, PEC

SI. COURSE CATE| CONTACT |
No. GCODE COLRSC TILE " Gory| Periops | - | ' |P | ©
.- Embadded Systems-and
ADBOOS | 0 ming PE 3 3 |o|o| 3
2 cwesyr | Sofware Architecture PE 3 3 (003 |
3. ADBOOB  Engineering Predictive Analytics PE 3 | 3 |o|o| 3 |
4. (@spsol  Distributed Systems PE 3 | 3 |a|0o| 3
9. | csso7z  Adlle Methodologies PE 3 | 3 ([o|0] 3|
SEMESTER VI, ELECTIVE - Il
S5i. | COURSE GATE| CONTACT |
No.| copg | COURSETME Gory| perions | | T |F| ¢
1. | CS8081 | Internet of Things - PE 3 | 3 [0|0] 3
2. Software Testng and Quality
ADBOOT | 2 e PE 3 ' 3 |alo| 3
3. |CSB791 | Cloud Cumpiting | _FE 2 19 g eidy 3
4 | CSA085 | Soclal Network Analylics PE 3 3 (o|0] 3
5 | ADBODE | Web Services and APl Design PE 3 3 0|0 3
SEMESTER VIII, ELECTIVE - IV
Si, | COURSE | CATE | CONTACT
No.| GCODE GRS TITLE Gory| PEriops | “| T | P | ©
1. Operations and Supply Chain
ADgaga | et PE 3 alo|ol|s
2. | ADB010 | Speech Processing and Analytics PE 3 3|00 3
3. | ADBO11 | Cyber Secunty PE 3 30|03
i_ | AD8012 | Nonlinear Optimization PE 3 3|o|nola
5. | ADE0D13 | Ethics Of Arfificial Inteligernce PE 3 ajo[pD[3
SEMESTER WVill, ELECTIVE - V
Si, | COURSE . CATE | CONTACT |, | » |
No. copE | COURSE TITLE GoRy| periops| " T | 7| €
1. | ADBO14 | Engineenng Economics TPE | 3 (300 '3 ]
Z. | ADBOB1 | Cognitive Science and Analylics PE 3 3 0103 |
3. | MGB581 | Principies of Management " PE 3 3,010 3 |
4. | ADE01S | Blo-inspired Optimizalion Techniques | PE 3 '3lojia 3
5 | ADB01E | Infarmation Extraction and Retrieval FE 3 3003
Curricultum and Svilabus | 41 & DS | R2017 5




Departmem of Al & DS, PEC

SEMESTER V - NAAN MUDALVAN COURSES

| COURSE _ CONTACT
Sl No. CODE COURSE TITLE CATEGORY PERIODS LIT|P|C
| Reality Development _ B
2 | SBEO017 | Cioud Fssentials. EEC 4 ojaisi2
3 | SB8D14 | Full Stack EEC 4 (00|42
4 SB83016 | Big Dala Analytics EEC 4 010 |4 |2
- Machine Leaming With -
SRE0G7
2 SB8007 Application To Chject EEC 4 0|04 |2
SEMESTER VI - NAAN MUDALVAN COURSES
Sl COURSE CONTACT
No. | cODE COURSE TITLE CATEGORY PERIODS LI(T|P |C
N Professional Readinasss for
i SB8040 | Innovation, Emplayment and EEC 4 D |G| 4 |2
N | Entreprensurship o B B | I I
2 SBB033 | Natwerk Engineering EEC 4 0jo] 4 2]
SEMESTER VIl - NAAN MUDALVAN COURSES
Sk COURSE CONTACT
No. | cope COURSE TITLE CATEGORY PERIODS L|T|FP |C
Full Stack
1 EEC 4 0|0 4 |2
Developmant with JAVA
Curriculum and Svilabus | AI & DS | 22017 &




Department of Al & DS, PEC

HUMANITIES AND SOCIAL SCIENCES (HS)

Sl. | COURSE . ; ' CONTACT
COURSE TITLE | CATEGOR - L Pl €
NO | CODE - " ATE i FERIODS ¥
1. | H58151 | Communicative F
N nlish HS 4| 0|0 4
.5 HS8251 Technical
Engiish HS 4 4| 0| 9| 4
3. | H38381 interperscnal
Skills/Listening& HS 2 G} 0|l e !
Speaking
4 | Hs8481 | Advanced
Reading and H3 2 0 o| 2 1
| wamg
5 | HS8381 Professional . 5
Communication i 2 Qi & f =] 1
BASIC SCIENCES (BS)
§l. | COURSE | COURSE CATEGORY CONTACT| | T P o
NO | CODE TITLE FERIODS _
1. | MAB1E3Y Engmesring BS 4 4 0 (& 4
Mathematics
2 | PHB151 Enginesring BS 3 3 10| 0 3
| Pnysics _ .
3 | CY8131 | Engmesring BS 3 3|00 3
Chemistry
4 Physics and
BS8161 Chemistry BS 4 0|0 4| 2
Laboratory
9, MAG252 | Linear Algetra BS 4 4 | 90 0 4
6. MAB3IS1 | Discrete BS 4
Mathematics 41004
7. Environmental
GESZ9 Science and BS 3 3 0 0 3
Enginesring
g MAB39T | Probability a2nd BS 4 4 0 0 4

Curriculum and Svilabus | I & DS | R1017 7




Deparmment of Al & DS, PEC

ENGINEERING SCIENCES (ES]

S | COURSE | COURSE TITLE CATEG | CONTACT T P

NO'| CODE ORY PERIODS
and Pythen '
Programming

2 | GE8132 | Engineering Graphics ES 5 G| 4
Problem Solving and

3. GES8161 | Python ER 4 ] 4
Pregramming
Laboratory
Basic Electrical,

4. | BE8255 | Ecironics and £5 3 G| ©
Measursment
Enginsering

5. | GES281 | Engineening Practices — 4 ol 4
Lataratory -

b. Digrtal Prnciples and £8 .

ADazR2 Computer Organization 2 ¢
PROFESSIONAL CORE (PC)

Sl | COURSE | COURSETITLE CATE CONTACT| L| 7| P

N | CODBE GORY PERIOOS

8]

1 | AD8251 | Data Shruclures PC 3 3 0
Cesign

ADIE281 | Data Structures BPC 5 7 4

Design Laboratory

3 | ADB30 Intreduction to 2C 5 -] 2
| Operating
Systems

4 | ACE302 Fundamentals of PC 3 3 0| O
Dzta Science

5 | £383%2 | Object Onenied FC 3 3 g| o

i . Programming |

6. | ADB3s De=sign and Analysis PC 5 3 g 2
of Algenthms

7. | ADB31 Ciata Science PC 4 0 g 4
Laboratory

B | E58383 Object Criented BPC 4 0 g1 4
Programming

L Il LL_amatcw [ - B | —

2. | ADB4n Database Design P 3 3 g| 0
and Management

Curriculum and Svilabus | I & DS | R1017




Deparmment of Al & DS, PEC

10. | ADB402 | Anmicial Inteligence | | PC 3 3/ 0]lo0!ls3

11. | AD8403 | Data Analytics PC 3 3 0l o0 | 3

12 | ADa411 | Database Design PC 4 a a| 4 2
zna Management
Laboratary | |

13 | ADB41Z | Data Analylics PC 4 0 D ajz
Laboratony

14. | ADB413 | Armcial Intelligence- | PC 4 f 0| 4|2
| Laboratary

15. | ADB501 | Oplimization PC 4 4 | 6| © 4

o Technigues _

16. | CW8631 | Computer Nelworks PC 5 3| 0| 2 4

17. | ADS8302 | Data Exploration and PC 5 3| 0] 2] 4
Visualization

18. | ADSB251 | Business Analytics PC 3 3| e|p] 3

19. | ADS8552 | Machine Leaming PC 3 3| 0|0 3

20. | ADB511 | Machine Leaming PC 4 0| 6| 4] 2
Laboratory

Z1. | ADB312 | Mini Projecior Daia PC 4 0| o] 4 2
SCEences

L Plpeline

22 | ADSED1 | Artificial Intelligence PC 3 3 |00 3
I

23 | AD8s02 | Data and Information PC 3 3 |0o| D 3

: e Secyriy : : :

24 | IT8501 | Web Technology PC 3 3 | 0] D 3

25 | 78511 | Web Technology pC 4 o |6 | 4| 2
Laboratory

26 | AD8E11 | Arifficial Inielligence- PC 4 0 8 | 4 2
Il Laboratory

Z7. | AD8s&12 | Socially relevamt 2C 4 0 6| 4 2
Froject

28 | AD8701 | Deesp Leaming =0 3 3 0| 0 3

259 | ADSTO2 | Text Analytics PC 3 3 g o 3

35 | AD8703 | Basics of Compuler PC 3 3 g0 3
Vision

31. | AD8i04 | BmData PC 5 3 02 4
Managemeni

32 | ADB705 | Al and Robatics PC 5 3| 0|21 4

33. | ADST11 | Deep Leaming BC - a o 4 2
Laboratary

34 | ADB71Z | Mini Projeci on PC L o o| 4] 2
Analyiics

35. | AD8811 | Project Work PC 20 0l 0120 | 10

Crrricuium and Svilabus | AI & DS | R10I7 g




Department of Al & DS, PEC

SUMMIARY:
B.TECH. ARTIFICAL INTELLIGENCE AND DATA
SCIENCE '

SX0. SUBJECT AREA Crediis per Semester Credits

T mm | v | v w1 va | v o
' HS 4l (1] 1 L
2 8s 27 la | o4 H
7 ES g b 18
4 pC s he | 15| 22 5| 21 | 10 106
5 PE 3 3 6 12

6 o 3 3

7 EEC 7| 2 | 2 °
FOTAL 25 3B |2 B3 21 2% 23 16 183

Curriculum and Svilabus | I & DS | R1017 0




Departmem of Al & DS, PEC

H58151 COMMUNICATIVE ENGLISH L TP €

OBJECTIVES:

* To develop the basic reading and writing skills of first year enginesring and technology
studerts.

# To help leamers develop ther listening skills, which will, enable them listen to lectures and
comprehand them by asking questons; seelung canfications.

* To help leamers develop ther speaking skills and speak fluently in real contexts.

* To help leamers: develop vacabulary of a general lond by daveloping their reading skills

UNIT 1 SHARING INFORMATION RELATED TO ONESELF/FAMILYE FRIENDS 12
Reading- shorf comprehension passages. praciice in skimming-scanning and prediciing- Writing-
compleling sentences- - developing hints. Listening- short texts- shart farmal and informal
nnnmitinn'ﬁ' Speaking- intreducing oneseff - exchanging personal informafion- Language
development- Wh- Questions- asking and answering-yes or no guestions- pars of speech
Vocabulary development- prefixes- suffixes- aridles.- count! uncount nouns

UNIT 1l GENERAL READING AND FREE WRITING 12
Reading - comprehension-pre-reading-post reading- comprehension questions (multiple chiles
questions and for shorl questions/ open-ended quastions-inductive reading- short narratives and
descriplions from newspapers Induding dislogues and conversations (alse used as sher Listening
texin)- register- Writing - paragraph wiiting- tople santence- maln |deas- free wiiting, shor
narrative descriptions using some suggested vocabilllary and structures —Listening- telephenic
conversations. Speaking — sharing information of & personal kind—aresting — taking jeave-
Language development — preposiions, canjunctions Vocabulary development- guessing
meanings of words In context,

UNIT Ili GRAMMAR AND LANGUAGE DEVELOFPMENT 12
Reading- short lexts and longer passages (close reading) Writing- understanding text structurs-
use of reference words and discourse markers-coherence4jumbled seniences Listening — listening
to |onger texts and fifing up the table- product description- namatives from different sources.
Speaking- asking aboul routine actions and expressing opinlons. Language development-
degiees of r:j.n';p.ﬂrl-s-nn- pranolns- direct vs indires! questions- Vocabulary development — single
word substilules- adverbs.

UNIT IV READING AND LANGUAGE DEVELOPMENT 12
Reading- comprehension-reading longer texts- reading differept types of iexis- mapgazmes
Writing- latter writing, informal or personal lefters-e-mails-conventions of personal email-
Listening- listening fo dialogues or conversafions and compleling exercises based on them.
Speaking- speaking aboul onesell. speaking aboul one's Inend- Language development-
Tenses- gimple present-gimple pasl- presenl conlindous and past conlinuous- Vocabulary
development- synonyms-antonyms- phrasnyl verts

Curriculum and Svilabus | AI & DS | 22017 i1



Departmem of Al & DS, PEC

UNIT V EXTENDED WRITING 12
R=ading- longer texls- doss reading -Writhig- brairstorming -weiling short essays = developing
an outiine- ideniifying main and subordinate ideas- dialogue writing-Listening — listening 1o talks-
conversations- Speaking - participating In conversations- short group conversations-Language
development-imodal verbs. present! past perdfeot lense - Vocabulary develupmem-mﬂmaﬂu{s-
fined and sem|-fived expressions. '

TOTAL: 60 PERIODS

OUTCOMES:
AT THE END OF THE COURSE, LEARNERS WILL BE ABLE TO:

+ Head arlicles of 3 ganeral Kind in magazines and newspapers.

+ Parficipala effectively In informal conversations; infroduce themselves and thelr friends and

express opinions in English
= Comprehend conversabions and short latks deliverad in English
« Write short essays of & general kind and personal letiers and emails in English

TEXT BOOKS:
1. Board of Editors. Using English A Coursabook Tor Undergarduate Engineers and
Technologists. Orient BlackSwan Limiled, Hydsrabad: 2015
2. Richards, C Jack. Interchange Students' Book-2 New Delhi CUP, 2015

REFERENCES:

1. Bailey, Stephen. Academic Writing: A practical guide for students. New Yark: Rutledge, 2011,

2. Means,L. Thomas and Elaine Langlois English & ©ommunication For Colleges.
Cengagel.eaming ,USA: 2007

3. Redsten, Chris &Gillles Cunningham FaceZFace (Pre-infermediaie Siudeni's: Book&
Workbook) Cambridgge Univarsity Press, New Delhi: 2005

4. Comfmt Jeremy. el =l Speaking Efectively: Developing Speaking Skifis for Business
Erglieh. Cambridgs Umversity Press, Cambridge: Reptint 2011

5 Dult P Hiranmai and RajeevanGesta, Basic Communication Skills. Foundalion Books: 2013

MAB151 ENGINEERING MATHEMATICS - | L T P C
4 0 0 4

OBJECTIVES :

e« The goal of (his course is 1o achieve conceplual undersianding and o retain the best
traditions of traditonal calculus

« The syllabus is designed 1o provide the basig tools of caloulus mainly for the purpose of
modalling the engineering problems mathematically and abtaining solitions.

» This is a foundation course which mainly deals with toples such as single vanable and
multivariable calculus and plays an importapt ole i the understanding of science,
enginesring, economics and compuler sclence, amang olher disciplines

UNIT | DIFFERENTIAL CALCULUS 12

Representation of funchiens - Limit of a function - Cantinuity - Crenvatives - Differentiation rules -
Maxima and Minima of funclions of one vanapble
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LINIT NI FUNCTIONS OF SEVERAL VARIABLES 12
Partlal differentigbon — Homogeneous functions and Eular's theorem — Total derivative - Change
of variabies — Jacob@ns — Partial differentiabon of implicit functions —Taylor's:senes for funciions
af two vanables - Maxima and minima: of functions of two varables — Lagrange's method of
undatermined roullipliers

UNIT I INTEGRAL CALCULUS 12
Dafirite and indefinite integrals - Substitution rule - Technigues of Integration - Integration by parts,
Trigonometric Int=dgrals, Trigonometric substitutions, Integrafion of rationdl functions by partial
fractipn, Integration af irational functions - Improper Integrals.

UNIT IV MULTIPLE INTEGRALS 12
Deuble Integrals — Change of order of integratior — Doubie integrals in polar coordinates — Area
enclosad by plane curves — Triple integrals — Volume of salids — Change of variables in double and
triple integrals.

UNITV DIFFERENTIAL EQUATIONS 12
Higher order linear differential equations with constant coeflicients - Method of varation of
parameters — Homogenous equation of Eulers and Legendra's type — System of simultanecus:
linear differential equations with consiant coefficients - Mathod of undetermined cosficients.

TOTAL: 60 PERIODS
OUTCOMES:
After completing this course, students should demonstrate competancy In the following
skills:
+ Use bath the limit definifion and rules of diferentiation to differentiate funciions
« Apply differertiation lo salve maxima and minima problems
« Evaluate integrals both by using Riemann sums and by using the Fundamental Theorem of
Calcuhys.
« Apply ntegration o compute multiple Integrals, area, volume, integrals in polar coordinates,
in addition to change of order and change of vanablas.
» Evaluals integrals using techmigues of integration, such as substitution, parial fractions and
integration by paris.
« Destermine convergence'divergence of improper integrals and evaluats convergent

improper integrals.
= Apply various technigues in solving differential equations.

TEXT BOOKS :
1. Grewnl B .S, "Higher Engineering Mathemalics®, Khanna Publishers, New Delhl, 437 Edition,
2014,
2 James Stewart, "Caleulus: Early Transcendentals", Cengage Leaming, 7" Edition, New
Delhl, 2015, [For Units | & 1l - Segtions 1.1, 2.2, 23, 2.5, 2.7(Tangents problems only), 2.8,
3.1 to 36, 311, 4.1, 4.3, 5.1(Area problems only), 32, 53, 54 (excluding nel change
thearam), 55, 7.1 - 7 .4 and 7.8].

REFERENCES: _
1. Anton, H. Bivens; | and Davis, 5. "Calculus®, Wilay, 111" Edifion, 2016.
2 Jdam RK and lyengar SR K. “Advanced Enginesnng Mathematics”. Marosa Publications,
New Dalhi, 3 Edition, 2007
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3. Narayanan, S and Manicavachagom Pillsl, T. K. “Caloulus® Volume | and 1,
5. Viswanathan Publishers Pv Lid , Chennal, 2007, _
4. Srjmantha Pal and Bhupia, S.C, "Enginesring Mathemalios” Cxlard Untversity Press, 2015,

5 Woeir, M.D and Joe! Hass, "Thomas Caloulus®, 12 Edition, Pearson India. 2016.
PHE151 ENGINEERING PHYSIC L TRc
H ! P 5 a0 0 3
OBJECTIVES:

= Toenhancs the fundamental knowledae in Physics and its applicaticins refevant to varlous
streams of Enginesting and Technalogy.

« To make the students In understanding the importance of mechanics.

» Toequip the students on the knowledge of electromagnetic waves.

= Tointroduce the basics of osoillations, optios and lasars,

UNIT I PROPERTIES OF MATTER 9
Elastioty — Slress-siroin diagram and ils uees - factors affecting slastic modulus and lensile
slresigih — lorsional stress and deformations — wisling couple - torsion pendulum: theory and
experiment - banding of beams - bending momaht - cantiiever, theory and exparimertt - uniform
and hon-uniform Banding. theory and expeiiment - l-shapsd girdsrs - stfess dua o bending in
beams,

UNIT I WAVES AND FIBER OPTICS g
Osclllatory motlon — foread and damped oscillations: differential equation and its solution — plane
progressive waves — wave equation, Lasers: populafion of energy levels, Einsten's A and B
coefficients derivation — resonant cavity, oplical amplification (qualilative) — Semiconductor lasars:
homojunction and heterojunction — Fiber optics: principle, numencal aperture and acgeptance
angle - types of oplical libres (material, refractive index, mode) — lessas assodiated with optical
fibers - finre optic sensors: pressure and dieplacement

UNIT I THERMAL PHYSICS g
Traksler ol heal engmy — WMermial expansion ol solids and liguids - expansion joinis - bimalallic
sirips - themmal oonduction, convedtion and radiation — heat cohdudlions n solids — therrmal
conductivity - Forbe's and Las's disce method: theory antl expediment - conduction through
compound media (series and paraliel) — thermal insulation — applications: heat exchargers,
refrigerators, ovans and solar water heaters.

UNIT IV QUANTUM PHYSICS -
Black body radiation — Planck's theory (derjvation) — Compton effect: theory and experimental
ver|fication — wiive particle duality — electron diffraction — concept of wave funddion and s physical
significance — Schrodinger's wave equation — tme independent and fime depandent equations -
particle in a cne-dimenswnal rigld box = tunnelling (gualtative] - scanning tunnelling micioscepe.

UNITV CRYSTAL PHYSICS ]
Single crystalline, polyerystaline and amorphous materials — single oryslals: unil cell, crystal
systems, Bravais Iattices, directions and planes In & crystal, Miller indices — inter-planar distances -
codrdinallan number ahd pagking fastar for 2C, BCC, FCC, HCP and diamantd siructures - erysial
imparfections: point defects, |ine defects — Bumger vectors, stacking faults — rola of imperfections in
piaslic deformation - grawlh of single crystals: solution and melt growth lechniques.

TOTAL :45 PERIODS
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OUTCOMES:
Upon completion of this course,
The students will gam knowledge on the basios of propertles of matter and its applications,
Thi students will acguire knowledae on the concepts of waves: and optical devices and
thair applications in fibre aplies;
s The students will have adeguate knowledge on the concepts of thermal properies af
materials and fhelr applications in expansion joints and heal exchangers,
= The studsnts will get knowledge on advanced physics concapts of guamtum {heory and its
apphications in lunneling rmicroscopes, and
« The studants will undersiand the basios of cryslals, their structures and different orystal
growih technigues,

TEXT BOOKS:

1. Bhatiacharya, D K. 8Poonam, T. “Engineering Physics™. Oxford University Press, 20156,
2 Gawur, RK & Gupta, 5.1.. "Engineering Physics™. Dhanpal Rai Publishers, 2012

31 Pandey, B.K. &Chatunved|, 3. “Engineerng Phyajcs™, Cengage Learning India, 2012,

REFERENCES:

1. Halliday. D., Resnick, R. & Walker. J. "Principles of Physics™. Wiley, 2015,

2. Serway, RA 8 Jawall JW. "Physics for Sclerilists and Enginesrs”.  Cengage Leaming,
200

3. Tipler, PA. BMozca G “Physics for Seetilists and Endinsers with Modern Physics”
W H Freeman, 2007.

CYB151 ENGINEERING CHEMISTRY LTPC
3 003
OBJECTIVES:
* To make the students conversant with boiler feed water requiremeants, relgted problems and
wiater treatment technigues.

+ To develop an understanding of the basic concepts of phase rule and its applications to single
and two component systems and appreciate the purpose and significance of alloys.

+ Preparation, properties and applications of engineering materials.

Types of fuels, ozioiific value calculalions, manufacture of salid, liquid and gassous fuels

» Principles d@nd generalion of energy In batleries, nuclear reastors, solar celis, wind mills and
fuel cells.

UNIT | WATER AND ITS TREATMENT 9
Hardness of water — types — expression of hardness — units — estimation of hardness of water by
EDTA — numerical problams — boller traubles (scale and sludge) — treatment of boller feed water —
Inlernal treatment (phosphale, colloidal, sodium alumindte and calgon qonditiontng) external
treatment — lon exchange process. 2eolite process — desalination of brackish watar - Reverse
Osmosis

UNIT I SURFACE CHEMISTRY AND CATALYSIS 9
Adsarption: Types of Adsorption — adsorption of gases on solids — edsorpliol ol solule Trom
solulicns — adsarption Botherms — Freundlich’s adsotption isbtherm - Langmilr's adsarption
Isolteirm — contact th&ury — Ringlics of surfase reactions, unimoledular reaclions. Langinuir -
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applications of adsorption on pollution abalement. Calalysis:Catalyst — types of calalysis — criterla
— autocatalysis — calalytic poiganing and catalytic promoters - acid base catalysis — applications
(catalytic convertor) — enzyme calalss- Michasis - Menten sgustion

UNIT I ALLOYS AND PHASE RULE 9

Alloys: Introduction- Dafinition- properties of alloys- significance of alloying, funchions and effect of
alioying elameants- Nichrome and stainless steel (18/8) - heal trestment of steel. Phase rule:
Imtroducion, definiton of t=mms with examplas, onfe componient system avater system - reduced
phase riile - tharmal analyels and cooling curves - Wo componant systems - lead-silver systam -
Pattinson process.

UNIT IV FUELS AND COMBUSTION 9
Fuels: Introduction - classification of fuels - coal - analysis of coal (proximate and ultimate) -
carbonization - manufeciure of metallurgical coke (Otto Hoffmann method) - petroleum -
manufacture of synihetic palrol (Bergius process) - knocking - octane number - dissel oil - catane
number - natural gas - compressed natural gas (CNG) - lijuefied petroleum gases (LPG) - pawer
glcohal and biodiesel Combustion of fuels; Introduction - calorific value - higher and lower calorific
values- theoretical calculation of calonfic value - ignition temperature - spontaneous gniton
temperature - explosive range - flue gas analysis (ORSAT Methad).

UNIT V ENERGY SOURCES AND STORAGE DEVICES 9
Nuclesar fisskan - controlled nuclear fission - nuclear Tusion - differences betwaen nuckear fission
dnd fusion - nuclsar chain reaciions - nuckEar energy - lighl waizr nudiear powsr plant - bresder
reaclor - solal efiergy conversion - solar cslls - ‘wind efergy. Ballefles, fusl oells and
supercapacitors, Types of batteries — primary battety (dry cell) secondary battety (lead acld
batiery, lithium-ion-batlery) tugl celis — H-O, fuel cell,
TOTAL: 45 PERIODS
OUTCOMES:
s The knowledge gained on enginesring matsrials, fuels, energy sources and water freatment
techniques will faciltate belter understanding of enginesring processes and applications far
further learning

TEXT BOOKS:
1. 5. 5 Daraand 5. 5. Umare, “A Textbook of Engineenng Chemistry”. 5. Chand & Company
LTO, New Defhi, 2015
2. P.C.Jain and Menlka Jain. "Engineenng Chemistry” Dhanpdt Rai Publishing Company (P)
LTD, New Delhi, 2015
3. S. Vairam, P. Kalyani and Suba Ramesh, ‘Engineering Chemistry”, Wiley India PVT, LTD,
New Dethi, 2013

REFERENCES:
4. Friedrich Emich, “Engineering Chemistry", Scientific International PVT, LTD, New Delhi,
2014
5. PrasantaRath, “Engineering Chemistry”, Cengage Leamning India PVT, LTD, Dethi, 2015
6. Shikha Agamwal, “Enginessing Chemistry-Fundamentals: and Applications”, Cambridge
Unneersity Press, Delhi, 2015,
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GE&8151 PROBLEM SOLVING AND PYTHON PROGRAMMING LT PC
3003

OBJECTIVES:

To know the basics of algonthmic problem solving

To read ang wrile simple Python programs.

To develop Python programs with condilionais and loaps:

To define Python functions and oall them.

To use Python data struciures — lists. tupkes. dictioranss.

Te do Inputioutput with liles in Python.

UNIT | ALGORITHMIC PROBLEM SOLVING 9
Algoriims, bullding blocks of algorithms (statements, state, control flow, functions), natation
(peeudo code, flow chart, programming language), algonthmic problem solving, simple strategles
for developing algonithms (iteration, recurslon). Mustrative problems: find minkmum In a list, Insert a
card In a fist of sorled cards, guess an inleger number in a range, Towers of Hanol

UNIT 1l DATA, EXPRESSIONS, STATEMENTS 9
Pythan Intarpreter and interactive mode; values and types: inl, float, boolean, siring, and list
variables, ‘expressions, statzmenls, luple assignment, precedence of aperators, commseils,
modules and functions, funclion definition and use, flow of execution, parameters and arguments,
llustrative programs’ exchange he values ol two vardables, clroufate the values ol n variabies,
distante between two points. '

UNIT 1 CONTROL FLOW, FUNCTIONS 9
Conditionatls: Boolean values and operators, conditioral (if), altemative (if-slse), chained
conditional (i-elil-alsa); Hergtion: state, while, for, break, continbe, pass; Frudful funcliens: relum
values, parameters, local and giobal scope, fupchon compesition, recursion; Sirings: sinng slices,
immugdabllity, siring functions and methods, sting module; Lisls as arrays. lustrative programs:
sruare root. god, exponentiation. sum an aray of numbers. inear search; binary search,

UNIT IV LISTS, TUPLES, DICTIONARIES 9
Lists: list opsrations, list slices, sl melthods, list logp, mitablity, aliasing, clonng lists, s
parametars, Tuples: luple-assignment. luple as return valué, Dictionaries: operations and rrathods,
advanced li#) processing - list comprehension; lllustrative programs: selection sort, insention sor,
mergesord, histogram.

UNIT V FILES, MODULES, PACKAGES 9
Files and exception: text files, reading and writing files, format operaior; command line arguments,
errors and exceptions, handling exceptions, modules, packages; llustralive programs. word coun.
copy file

TOTAL: 45 PERIODS
OUTCOMES:
Upon completion of the course, students will be able to
Davelop algonthmic solulions o ssmple computational problems
Read, write, execute by hand simpla Python programs:
Slrieture gimple Pythor programs Tor solving problems.
Dacompose a Python program into fanctions
Rapresent compaund data using Python lists, luples, dictionaries.
Raad and write data from/o files in Python Programs.
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TEXT BOOKS:

1. Allen B. Downey, ~'Think Pythan: How to Think Like a Computer Scientist”, 2™ edition,
Updsted for Python 3, ShrollfO'Rellly Publishers, 2016 _(hilecfgreenteapress. comiwpithink-
python/)

2: Guidg van Rossum and Fred L Draks Jr, “An introduction to Python - Revised and
u i for on, &2, N e Theory L 20711

REFERENCES:

1. Jdehn V Gultag, ‘Intraduction to Computation and Programiming Uising Pyihon, Revised
and expanded Edition, MIT Press, 2013

2. Robert Sedgewick, Kevin Wayne, Robert Dondero, “Introduction to Programming In Python
An Inter-disciplinary Approach, Péarson india Education Services Pyt Lid., 2018,

3. Timathy A Budd, “Exploring Python', Me-Graw Hill Education (India) Private Lid , 2015,

4. Kenneth A Lsmbert, “Fundamentsls of Python: First Prearams’, CENGAGE Leaming,
2012,

5. Charles Dierbach, “Introduction to Computer Science using Pyihon: A Computational
Problem-Solving Focus. Wiley India Edition, 2013. _

6. Paul Gries, Jennifer Campbell and Jason Montojo, "Practical Programming: An Intreduction
to Computer Science using Python 3", Sscond edibon, Pragmatie Programmers, LLC,

2013

GEB152 ENGINEERING GRAPHICS LT PC
. 20 44

OBJECTIVES:

o  To develop in students, graphic skills for communication of concepls, ideas and design

of Engmeesring products,

»  Toexpese them lo existing national standarts related to technical drawings.

CONCEPTS AND CONVENTIONS (Not for Examination) 1

Impostance of graphics in enginearng applicatons — Use of drafing instruments — BIS conventions
gnd epecillcalions — Siza, layoul and lolding ol drawing shigels — Lelisning and dimeqianing.

UNIT | PLANE CURVES AND FREEHAND SKETCHING T+12
Haslc Geometrical constructions. Curves used in enginesfing practices. Conlos — Construction of
slipsa, parabola and hyperbola by eccantricity mathod — Construction of cycleld — congtruetion of
involutes of square and circle - Drawing of tangents and notmal to the above curves.

Visualization concepts and Free Hand sketching, Visualzation principles ~Representation of Three
Dimensional objects — Layout of views- Freehand sketching of multiple views from pictorial views
of objects:

UNIT Il PROJECTION OF POINTS, LINES AND PLANE SURFACE 6+12
Orthographic projection- principles-Principal planes-First angle projeclion-projection of paoinis
Projection of staight lines (anly First angle projections) inclined to bofh the principal planes -
Determinatlon of true lengihs and true inclinations Ly rataling line method and \races Projection of
planes (polygonal and clroular surfaces) inclined to both the principal planes by rolating object
melhod,

UNIT 1l PROJECTION OF SOLIDS 5+12
Projection of simple solids like prisms, pyramids, eylinder, eene and truncated solids when the axls

=
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Is inclined 1o one of the principal planes by rotating ebject method

UNIT IV PROJECTION OF SECTIONED SOLIDS AND DEVELOPMENT OF
SURFACES 12

Sectianing of above solids in simple veriical position when the culling plane s inclined to the ane of
the principal planes and perpendicular to the other — obtaining true shape of section, Development
aof lateral surfaces of simple and sectioned salids — Prisms, pyramids cylinders and cones.

UNITV ISOMETRIC AND PERSPECTIVE PROJECTIONS 6+12

Principles of isometric projection — Isametiic scale —lsometnc projections of smple solids and
truncated solids - Prisms, pyramids, cylinders, cones- combination of two solid objects in simple
verfical posiions - Pemspective projgelian of simple solids-Prisma, pyramids and cylinders by
vigual ray method .
TOTAL: 90 PERIODS

OUTCOMES:
On successful completion of this course, the student will be able to:

« Familiarize with the fundamentals and standards of Englnesaring graphics

e  Perform freehand skelching of basic geometncal constructions and multiple views of

ohjects.

= Project orthographic progeations of Ines and plane surfaces.

= Draw projectionsand:solids and developrrenl of surfaces.

= Visualize ahd lo project Isometric and perspective sedlions of simple solids.

TEXT BOOKS:
1 Natrajan K.V, A text book of Engineering Graphics”, Dhanalakshmi Publishers. Chennai,
2008
2 Venugopal K. and Prabhu Raja V.. “Engiheenng Graphics™, New Age International (P)
Limited, 2008

REFERENCES:

1. Bhatt ND. and Panchal V.M., “Enginesring Drawing”, Charotar Publishing House, 50"
Edition. 2010

2. Basanl Agarwal and Agarwal CM., "Enginssring Drawing . Tals MoGraw Hil Pubhshing
Comgany Limiaed. New Deini. 2008.

3. Gopslakrishna KR, “Engmesring Drawing” (Vol &I combined), Subhias Stores,
Bengalore, 2007.

4. Luzzader, Warren.J. and Duff.John M., "Fundamentals of Enginsering Drawing with an
introduction lo Interactive Computer Graphics for Design and Production, Eastemn
Ecanamy Edition, Prentice Hall of India Pyt Ltd, New Delhi, 2005,

5. N S. Parthasarathy and Vela Murali, "Enginesfing Graphics®, Oxford University, Press,
New Delhi, 2015.

6, ShahMB, and Rana B.C., “Engineering Drawing”, Pearson, 2 Edition, 2009

Publication of Bureau of Indian Standards:
1. 1510711 = 2007 Technica) prodicts Documernitalion — SiZe and lay oul of diawing
—
2. IS 8608 (Pars 0 & 1) - 2001: Technical products Documentation - Lettering.
3. 1510714 (Pait 20) — 2001 & SP 48 — 2003 Lipes lor tethnical drawings.
4. 15 11689 - 1986 & SP 46 - 2003. Dimensioning of Technical Drawings
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5. 15 15021 (Pars 1 to4) — 2001 Technical drawings — Projection Methods.

Special points applicable to University Examinations on Engineering Graphics:
There will be five guestions, each of either or type covering all units of the syllabus
All questions will carry equal marks of 20 each making atatal of 100.

The: answer paper shall consis! of drawing sheels of A3 size only,

The students will be permitted o use appropriste scale o fit solution within A3 size
The-examination will be conducied inappropiate sessions on the same day

;e DM

GEB1861 PROBLEM SOLVING AND PYTHON PROGRAMMING LABORATORY LT PC
o042

OBJECTIVES:

Te wrile, tesl, and debug simple Pylhon programs.

To Implement Pylhon programs with conditionals and loops

Use functions for struciuring Python programs.

Represent compound data using Python lists, tuples, dictionaries,

Read and write data fromito files in Pythan,

LIST OF PROGRAMS:
1. Compute the GCD of two numbers.
2. Find the square root of a number [Newlon's method)
3. Expunantiation (power of a numbsar)
4. Find lhe mazimam of 3 sl of numbears
5 Linear search and Bipary search
. Ssleclion sar, Inserion sor
7. Merge sort
& First nprime numbens
9. Multiply mairices
10, Programs that take command line srguments (word count)
11. Find the mest frequent words In a text read from a file
12. Simulate efliptical arbits in Pygame
13. Simulate bounsing ball using Pysame

PLATFORM NEEDED
Bython 3 Interpreter for Windows/Linux
TOTAL: 60 PERIODS
OUTCOMES:
Upon completion of the course, students will be able to:
Write, lesl, and debug simpls Fython programs.
Implement Pythen programs with conditionals and Inops.
Develop Python programs step-wise by defining functions and calling them.
Use Pylhen lists, tuples, diclionaries for representing compound data,
Read and wiile data from/io files in Pythan
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BS8161 PHYSICS AND CHEMISTRY LABORATORY L

{Common to all branches of B.E. / B.Tech Programmes) 0 0 4 2

OB.JECTIVES:

+ Tointroduce different experiments th test basic undarstanding of physics concepts applied In optics,
thermal physics, properties of mattér and liquids.

LA by =

074 W

LIST OF EXPERIMENTS: PHYSICS LABORATORY (Any 5 Experiments)

Determination of rigidity moduius — Torsion pendulum
Petermination of Young's maduius by non-uniform bending method
(a) Detsnmination of wavetangth, and particle size using Laser
(b) Determinaton of acceptanoe angle v an optical fiuer.
Determinalion of thermal conduetivity of a bed conducter —Lee's Disc mathod.
Detarmination of valacity of sound and compressibility of lguid — Ultresonic inkarferomelsr
Determination of wavelength of marcury spectrum — spectrometer grating
Determination of band gap of a semicenductar
Determination of thickness of a thin wire — Air wedge mathad
TOTAL: 30 PERIODS

QUTCOMES: _
I.Ipun completion of the course, the students will be able to
* Apply principles of elastivity, optics and thermal properties for engineering applications,

CHEMISTRY LABORATORY: (Any seven experiments to be conducted)

OBJECTIVES:

s  Tomaka thestbdenl to sequire practical akills in the determination al water guallly paramealsrs
through' walurmetric and Instrumental analysis.

« To ascquaint the sludents with the delermination of molecular welghl of a polymst by
viscometary, '

0~ OB W

- Esiimation of HCI using Ma,CO, as primary standard and Determination of alkalinity in water

sample.

. Determination of total, temporéary & permanent hardness of water by EDTA method.
. Determination of DO content of waler sample by Winkler's method.

 Determination of ehlonde content of water sample by argentomeimic method:

. Estimation of copper content of the given solution by lodomefry.

Datermination of strength of given hydrochloric acid using pH metsr

. Determinotion of strength of acids N a mixure of acds Using conductivity mator.
. Eslimalicn of iren contenl ol the gives 2olution deing polsnlicmeter.
a.

Eslimation of iran content of the water sample using speclrophotometan i1, 10-

Phenanthraling | thiocyanate mathod),

10. Estimalion of sodium arnd potassium presan) in wakar using flame photometer,
11, Determination of molecular welght of polyvinyl alcohol using Ostwald viscometor,
12. Pseudo first order kinetics-ester hydrolysis.

13, Corroslan experiment-weight loss method

14, Determination of CMC.

15. Phase dhange in-a solit.
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16. Canductometric tiralion of strong acid vs sitong base

OUTCOMES:
» The studants will be ouffitted with hands-on knowledge in the quantitative chemical analysis
of water guality related parameters.

TOTAL: 30 PERIODS
TEXTBROOK:
1. Vogel's Textbook of Quantitative Chemical Analysis (8™ edition, 2014),

HSB251 TECHNICAL ENGLISH

OBJECTIVES:
The Course prepares: second semester angineering and Technology students to:

=  Develop stratagies and skills ioenhance thelr ability o read and comprefend enginasning and
techmoiogy texts:

= Fosgter their ability to write convincing job applications and effective reports:

+  Develop thelr speaking skills io make technical presentations, participale in group disclissions.

=  Strengthsn their listening skill which will halp them comprehend lectures and talks in thelr
areqs of specialization,

UNIT | INTRODUCTION TECHNICAL ENGLISH 12
Listening- Listening lo tatks moslly of a:scientifictechnical nature and completing information-gap
sxgfoises- Speaking —Asking for and gwving direciions- Reading — reading short technmal texts
from journais- newsapapers- Writing- purposs statements - extended definitions - issue- writing
instructions — checkiiste-recommendations-Vocabulary Development- technical vocabulary
Language Development —subject varb agreemeanl - compound words.

UNIT Il READING AND STUDY SKILLS 12

Listening- Listening to longer techmical talks and complefing exercises based on tham-Speaking
- describing & procass-Reading - reading longer technical texts- identifying the various transitions
in ‘a lexi- paragraphing- Writing- interpreling coarts, graphs- Vocabulary Development-
vocabulary used in tormal |ettarsfemalls and reporisLanguage Developmeant- impersonal passive
volce, hurmerical adjectives.

UNIT Il TECHNICAL WRITING AND GRAMMAR 12

Listening- Listening to classroom lectures! talkls on enginesnngitechnology -Speaking —
introduction to technical presentations- Reading — longer texts both general and technical,
practice it spead reading, Writing-Describing a procsss, use of sequence words- Vocabulary
Development- sequence words- Misspelled words, Language Development- embodded
sartences

UNIT IV REPORT WRITING 12

Listening- Listening lo documentarles and making noles. Speaking - mechanics of
presentslions- Reading - reading for detalled comprehension- Writing- small etiquette- job
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application — cover lefler —Reésumé preparation( via emall and hard copy)- analylical essays and
issue based essays--Vocabulary Development- fnding suitabls synomyms-pamphasing-.
Language Development- dausss- I condiionals.

UNIT V GROUP DISCUSSION AND JOB APPLICATIONS 12
Listening- TEDVInk talks, Speaking —parficipating in a group discussion -Reading- reading and
understanding technical articles Writing— Writing reports- minules of a mesting- aceident and
survey-Vocabulary Development- verbal analogles Language Development- reported speech,

TOTAL :60 PERIODS
OUTCOMES:
At the end of the course learners will be abie to:
e Read technical texts and write ares- spacific texts effortlessly.
s Listan and comprehend lectures and falks in their area of specialisalion successiully.
s Speak appropriately and effectively in varied formal and informal contexs.,
o Write-reports and winning job applications

TEXT BOOKS:

1. Beard of editers. Fluency In English A Course book for Engineering and Technology.
Otient Blackswan, Hyderabad: 2016

2 Sudharshana NP and Savestha C. English for Technical Communication. Cambridge
University Press. New Delhi, 2016

REFERENCES:
1. Raman, Mesnakshi and Sharma, Sangeetha- Technical Communication Principles
and Practice.Oylord Universily Pless: New Dethi 2014,
Kumat, Suresh. E. Engineering English, Orient Blackswan. Hyderabad, 2015
Booth-L Ciiana, Project Work, Oxlord University Press, Oxford: 2014,
Grussendorf, Marton, English for Presentations, Oxford University Press, Oxford. 2007
Means, L. Thomas and Elaine Langlois, English & Communication For Colleges.
Cengage Learning, USA: 2007
Students can be asked to read Tagore, ChetanBhagat and for supplementary
reading.

[ 5, I S L N

MAB252 LINEAR ALGEBRA

S
o -
o
& O

COURSE OBJECTIVES :
« Totest Ihe consislency and solve system of linear equations
» Tofind the basis and dimension of vector space
e Tooblain the matrix of inear transformation and its eigenvalues and eigenvectors
¢ Tolind orthondrmal basis al inner product space and find {esst square approximation
= Tofind eigenvalues of a matrx using numerical lechniques and perform matrix
decomposilian,
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UNIT - | MATRICES AND SYSTEM OF LINEAR EQUATIONS 12

Matrices - Row echelon form - Rank - Systerm of linear equations - Consistency - Gauss elimination
melhod - Gauss Jordor method

UNIT - Il VYECTOR SPACES 12

Redl and Compiex fislds - Vedtor spaces over Real and Complex fields - Subspace - Linear space
- Linsar Independence and dependence - Basis and dimension.

LUNIT - 1l LINEAR TRANSFORMATION 12

Linsar trafslarimation - Rank space and null space - Rank and nuliity - Dimension heorem - Matrix
representstion of linear transformation - Elgenvalues and sigenvectors of linear tranaformation.

UNIT - IV INNER PRODUCT SPACES 12

Inner’ product and norms - Properties - Orihogonal, Orthonormal veclors - Gram  Schmidl
orthonormallzalion process - Lagsl square approximation

UNIT -V EIGEN VALUE PROBLEMS AND MATRIX DECOMPOSITION 12

Eigen value Problems | Power method, Jacobi rotation method - Singular value decomposition -
QR decarmposition.
TOTAL : 60 PERIODS

COURSE OUTCOMES :

After the completion of the course the student will be able to

Test the conalstency and solve system of linear equations

Find the hasls and dimension of vector space

Obtain the matrix of linear fransformation and its eigenvalues and egenvectors
Find orthonarmal basis of imer product space and find least syuare approximation
Find eigenvalues of a matrx using numerical techniques and perform matmx
decomposition

o R

TEXT BOOKS :
1. Friedberg AH, Insel AJ. and Spence L, Linear Algebra, Prenfice Hall of India. New Delhi,
2004
2. ‘Faires J.0. and Burden R, Nursetcal Methods, BrooksiCole (Thomson Publications),
New Delhi, 2002,
REFERENCES:
1. Kumaresan S, Linear Algebra - A geometric approach, Prentice Hall of India, New Dalhl,
Reprint. 2010. '
2 Strang G, Linear Algebea and its applications, Thomson {Brooks ¢ Cale) New Delhi, 2005
3. Gerald C.F. and Wheatley P.O, Applied Numerical Analysis, Pearson Educations, New
Delhi, 2002
4. Sundarapandian ¥, Numerncal Linear Algebra, Prentice Hall of Indla, New Delhi, 2008,
Richard Branson, Matrix Operations, Schaum's outline serias, 1985
6. Bernard Kolman, David R Hill. Introductory Linear Algebra. Pearson Educations. New
Deslhi, Firsl Reprint. 2008,

o
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ADEB251 DATA STRUCTURES DESIGN LTPC
3 ooz

OBJECTIVES:
« Toundarstand the concepls of ADTs
= To design linear data stnictures — lists, siacks, and quelies
= Tounderstand sorling, searching and hashing algorithms
= To apply Tree and Graph structures

UNIT | ABSTRACT DATA TYPES 9
Abstracl Dats Types (ADTs) — ADTs and classes — Introduction to OOP — classes In Pylhon —
mhemtance — namespaces — shalflow and deap copying

Introduction fo analysis of algorithms - asymptolic notalions - recursion — analyzing recursive
algarithms

UNIT I LINEAR STRUCTURES 9
List ADT - array-based Implamantations — linkesd 81 Implementalions - singly linkad lists -
circutarly linked Bsts — doubly linked lists — applications of lists — Stack ADT — Queue ADT -
doubile 2nded queties

UNIT Il SORTING AND SEARCHING 9
Bubble sort — selectian sort - Insertion sort — merge sort - quick sort - linear search — binary
search — hashing — hash functions — calliston handling — load factors, rehashing, and efficiency

UNIT IV TREE STRUCTURES 9
Trog ADT — Binary Tree ADT = tree fraversals— binary search trees— AVL frees — heaps — multi-
way search lrees

UNITV GRAPH STRUCTURES 9
Graph ADT — representations of graph — graph traversals — DAG — lopological ordering = shiortest
paths — minimum spanning tress
TOTAL: 45 HOURS
QUTCOMES:
At the end of the course, the studand should be ahle to:
o explain absiract data types
e design, implement. and analyse linear dalas struclures, such as lisls, queues, and Stacks,
according 1o the needs of different applications
s design, implement, and analyse efficient tree structures 1o meel requirements such as
searching, indexing, and sarting
s model problems as graph problems and implement efficient graph algorithms to solve them

TEXT BOOK:
1. Micheel T. Goodrich. Robarto Tamassia, and Michael H. Goldwasser, "Data Structures &
Algonithims in Pythan”™, John Wiley & Sons Inc., 2013
2. Lee, Kent [, Hubbard, Steve, "Dhala Structures and Algonithms with Python™ Springgsr
Edition 2015

REFERENCES:

1. Rance D. Necaise, “Data Structures and Algenthms Using Python”, John Wiley & Sons,
2011
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Aho, Hoperall, and Ulman, “Data Structures and Algorithms”, Pearson Education, 1983,
Thomas H. Commen, Charles E Leiserson, Ropalkd L. Rivest, and Clifford Stein,
“Inttodliction lﬂﬂbguﬂthmﬁ" Second Editfon, McGraw Hill, 2002

4. Mark Allen Weiss, "Data Structures: and Aigorihm Anafysis: in C++", Fourth Edition,
Pearson Edugation, 2014

w

GEB291 ENVIRONMENTAL SCIENCE AND ENGINEERING L
3

= -
a v
w 0

OBJECTIVES:

=  To study the nature and facls abioutl ervitonmenl

= Tao finding and implementing sclentific, technelogical, economic and palifical solutions to
anvironments| problems.

» Tostudy the interrelationship between living organism and snvironment

= Toapprecigte The impartanoe of epvironmant by assessing s impact on e hiumean
warld: envision the surrolinding envitonmant, s functione and its value:

=  Tostudy the dynamic processes and undersiand the features of the sarth™s interior and

suiface
« To study the Integrated themes and blodiversity, natural resources, poliution eontrol and
wasle managemerit
UNIT | ENVIRONMENT, ECOSYSTEMSAND BIODIVERSITY 14

Definition, scope and importance of enviranment — need for public awareness - concept of an
ecosystem —structure and funchon of an ecosystam — producers, consumers and decomposers -
energy flow In the ecosystem — ecological suocession - food chains, food webs and ecological
pyremids — [ntreduction, types, charactensiic festures, structure and funchion of the (a) forest
ecogystern (b) grassland ecogvetem (c) deserl scosyalem [J) squalic ecosystems (ponds, straamsa,
lakes, rivets, oceans, esluariss) — Introduction to biodiversity definition: genetic, species and
stoaysierm diversity — biogeographical cisssification of India — valua of biodiversity, consumplive
use. praductive use, social, ethical, aesthefic and option values — Blodiversily al global, nallonal
and local levels — India 85 a mega-diversity nation — hot-spots of biodiversity — threats 1o
biodiversily: habitatl loss, poaching of wildlife, man-wildlife conflicts — endangered and endemic
species of India — canservalion of Blodiversity: In-situ and ex-situ conservation of biodiversity. Field
sludy of commen planls, Insects, birds; Field study af simple ecosystems — pﬂﬂd river, hill slopes,
i

UNITII ENVIRONMENTALPOLLUTION 8
Definition — cayses, effects and control measwres of: (a) Air pollution (b) Water pollution (c) Soil
paliution (d) Marine. pollution (e) Noise pollution (f) Thermal pofiution (g) Nuclesr hazards - solid
weste managemenl: causes, affocis and conlral measures of municipal soiid waisles — role of an
individiml In prevention of pollulion - pollulion case studies - disaster managament lloods,
earthgquake, cydione and landslides. Field study of local polluted site — Urban ¢ Rural / Indistrial /
Agricullurl,

UNIT Il NATURALRESOURCES 10
Fores! resources: Use and over-sxploiialion, deforestalion, case studies- imber extraction, mining,
dams and their effacts on forests and tribal peopie — Water resources: Use and over- utiiization of
suface and ground water, floods. drought, conflicts over waler, dams-benefits and problems —
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Mineral resources: Use and E.H.plhlt_gtinn. environmental effects of exracting and using mineral
resources, case studies — Food resources: World rnq-r.i problems, changes causad by agriculture
and overgrazing, effects of modern agricullure, ferlilizer-pesticide problems, water logging, salinty,
case studies — Epergy resources: Growing energy needs, renewable and non renewable energy
sourpes; use of alterngle ensrgy sources. case studies — Land resgurces: Land as a resource; land
degradation, man (nduced landslides; sofl erosion and desertffication - rale of an indvidual In
conservabion of natural resources — Equitable use of resources for sustamabile ifestyles. Field
study of local arsa 1o document envitonmamal assets — river [ forast | grassiand 7 hill / mountain.

UNIT IV SOCIALISSUESAND THE ENVIRONMENT 7
From LUrsusiainable to sustainable development — urban problems related o enarfgy — water
conservation, raln watler harvesting. watershed management — resettiement and rehabilitation af
people; its problems and concems, case studies — role of non-povemmental organization-
envionmental 2thies: |ssuss and possible solullons — climale change, global warming, add rain,
ozone layer depletion, nudear accidents and holocaus!, case studies. — wasteland reclamation —
consumerism and wasts products — emvronment produstion act — Alr (Pravention and Control of
Pollution) act = Water (Prevention and control of Pollulion) act = Wildlife prolection agt - Forest
consanvation act — enforcement machinery involved in environmental legisiation- central and state
paliution contral boards- Public awareness.

UNIT V HUMAN POPULATIONAND THE ENVIRONMENT [
Population growth, variation among nations — poputation explosion — family welfare programmea —
smwironmaEnl and human hedllh — human rights — valle education — HIV £ AIDE - woeman and child
wesllars — role of information technalogy in envitanmest and human heallth - Case studiss

TOTAL: 45 PERIDDS
OUTCOMES:

» Envirunmental Pallution of problems cannal be solved by mere |aws. Public parlicipation is an
Imprariant aspect which serves the enviranmenial Proteciion. Ome will obtain knowledge an the
following aftar completing the course.

s Public awareness of environmental is at infant stage.

s |gnorance and incomplete knowledge has lead to misconceptions

= Development and imprevement in std. of living has lead 1o serious environmental disasters

TEXTBOOKS:
1. Benny Joseph, "Environmental Science dnd Engineenng’, Tata McGraw-Hill, New Defhi, 2006.
2 Giberl M Masters, ‘Introduction o Environmental Enginesring and Scisnce!, 2™ edition,
Pearsion Eduiation, 2004,

REFERENCES ;

1. DharmendraS. Sengar., Enviranmentallaw’, PrenticehallcfindiaPVTLTD NewDelhi, 2007,

2. ErachBharucha, Textbook of Envimnmental Studies”, Unbarsities Press(l) PVT, LTO,
Hydrabad, 2015,

3 Rajagopalan, R, Envitonmental Studies-From Crisls o Cure’, Oxford University Press, 2005,

4. G. Tyler Miller and Scott E Spooliman, “Environmental Science”, Cengage Leaming India.
PVT, LTD, Delhi, 2014
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BEB255 BASIC ELECTRICAL, ELECTRONICS AND MEASUREMENT LTPC
ENGINEERING 300 3

OBJECTIVES:

To understand the fundamentals of elechionic ciroull constructions:

To leam the fundamental laws, theorems of elecirical cirouits and also to analyze them

To study the basio principles of slectncal machines and ther periormance

Tostudy the-different-enamgy sources. prolective devices and thelr fisld applications

To understand the principles and operation ol measuring instruments and transducers

UNIT | ELECTRICAL CIRCUITS ANALYSIS 9
Ohms Law, Kirchholf's Law-Instantansous power- series and parallel circuit analyais with resistiva,
capacitive and inductive netwark - nodal analy&lis. mesh analysis- network thearems - Thevenins
theorem, Norton theorem, maximum power transfer theerem and suparpasition fhesrem, three
phase supply-Instantaneous, Reactive and apparent pewer-star delta conversion,

UNIT Il ELECTRICAL MACHINES 9

DC and AC ROTATING MACHINES Types, Construgtion, prnciple, Emf and torque equation,
spplication Spead Control- Basics of Stepper Motor — Brushless DC motors- Transformess-
Intreduction. types and construction. working: principle of Ideal transformer-Emi aguation- All day
efficiency calculation,

UNIT I UTILIZATION OF ELECTRICAL POWER 9
Renewable snerdy sourcag-wind and solar pansls. emination by [amps- Sodum Vapolo,
Mercury vapour, Flusrescent tube Domesiic refrigerator and air condifioner-Electric  cirouil,
aonstruction and working principle. Ballaeres-NiCd, Pb Acid and Ll ion-Charge and [ischarge
Characterisiics, Protection-nead for earihing, fuses and circull breakers Energy Tarifi calculation
far domestic loads,

UNIT IV ELECTRONIC CIRCUITS 9
PN Junclion-V| Characteristics of Diode, zener diode, Transistors configurations - amplifiers. Op
amps- Amplifiers; aaciilator, rectifiers, differentiator, mtegrator, ADC, DAC. Multi vibrator waing 555
Timer I1C . Voltage reguiator 1C using LM 723,LM 317,

UNIT V ELECTRICAL MEASUREMENT 9
Characteristio of measurement-errors in mesasurement, torgue in indicating instruments- moving
coll and moving Iron melers, Ensrgy meter and wall meter. Transducers. classilication-themrio
alectric, RTD, Strain gauae, LVDT, LDR and piezoelechic. Oscillvscope-CRO.

TOTAL: 45 PERIODS
DUTCOMES:
Upon completion of the course, the students will be able to:
Discuss the essentials of aleciric cirouits and analysie
Discliss the basic operation of electric machines apd tansformers
Introduction of renewable sources and commoh dormestic Ieads
Intreduction to measurement and metenng for elsctno ciroults,

TEXT BOOKS:
1. DP. Kothati and |J Magarath, Basic Electncal and Elestronics Enginesnng.
Mec Graw Hill, 2016.Third Edition.
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2 MS. Sukhila and T.K Nagsarkar, Basic Eleatrical and Eleclronic Engineering, Oxford,
2016,

REFERENCES,

1. SB. |siSsksena and KaustuvDasgupla, Fundaments of Electical Enginesring,

Cambridge; 2010

& BL Therals, Fundamentsls of Eecmcs! Enginesrng snd  Electromes:  Chand
& Co, 2008.
S K Sahday, Basit of Electrical Enginearing, Pearson, 2015
4. John Bird, "Electrical and Electronic Principles and Technology”, Fourth Ediflon, Elsevies,
2010
Mittle, Mittal, “Basic Elsctrical Enginesring’, 2nd Edition, Tata MeGraw-Hill Edition, 2016,
C.LWadhwa, “Generation, Distrbution and Utilisation of Electical Energy”, New Age
international pyt Itd 2003

b

o

ADB252 DIGITAL PRINCIPLES AND COMPUTER ORGANIZATION LTPC
3024
UNIT | DIGITAL FUNDAMENTALS g

Digilal Systerms - Binary Mumbers - Ootal - Hexadeoirnal Conversions - Signed Binary Mumbers
— Complements — Logic Gates — Boolean Algebra — K-Maps — Standard Forms — NAND - NOR
Implemantation,

UNIT I COMEINATIONAL AND SEQUENTIAL CIRCUITS 9
Combinational circuits — Addsr — Sublragtor — ALU Design — Decoder — Encoder — Mulliplexers —
Introduction to Sequential Circuis — Flip-Flops — Registars — Counters.

UNIT I COMPUTER FUNDAMENTALS a
Functional Units of a Digita) Computer: Von Neumann Architecture - Operstion and Operands of
Computer Hardware Insttuction — Instruction Set Architecturs (1SA) Memory Location, Atddress
and Dparation = Instruction and Instruction Sequencing — Addressng Modes, Encoding of Maching
Instruction— Interaction between Assembly and High Level Language.

UNITIV. PROCESSOR 9
Instruction Execution — Bullding a Data Path — Designing & Control Unit-— Hardwired Cantrol,
Miztoprogrammed Control — Pigelining - Dals Herard - Conliol Hezards.

UNIT V MEMORY AND I/O g
Memory Concepls and Hierarchy — Memory Managemént — Cache Memories: Mapping and
Replacement Techniques — \iriual Memory — DMA — /0 — Accessing I'C: Parallel And Sarial
Interface ~ Inferrupt IO ~ Interconnection Standards: USB, SATA

PRACTICAL EXERCISES (30 hrs)

1. Verfication of Boolean Iheorems using logit gales

2. Design and implementation of combinational droulls using gates far arbitrary funchions.
4. Implamentation of 4-bit binary adden/sublractar circuits.

4, Implsmentalion of coda converters.

5 Implementation of BED adder. encoder and decoder circults,
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6. Implementation of functions Using Mulliplexers.
T. Implementation of any one of the synehronous counters.
8. Implementation of a Universal Shift register.
8, Simulatar based study of Computer afchitecture,
TOTAL :75 PERIODS
TEXT BOOK:
1. M, Mairls Mano, Michael D, Cilettl, “Digital Design’, Fifth Edition, Pearson Educatian, 2013,
2 David A. Patterson, John L Hennessy, 'Computer Organization and Design, The
Mardware/Software Interface”, Fifth Edition, Margan Kaufmann/Elsevier, 2013,
REFERENCES:
1. Carl Hamacher, Zvonko Vranesia, Satwat Zaky, Naraig Manjikian, “Computer Qrganization
and Embedded Systems”, Sixth Editon, Tata McGraw-Hill, 2012
2. Wiliam Stallings, “Computer Grganization and Architesture: - Designing for Performance’,
Tenth Edition, Pearson Education, 2016.
3. M. Morris Mano, “Digital Legic and Cofmpuler Design”, Pearsor Education, 2008,
GER2E1 ENGINEERING PRACTICES LABORATORY LTPC
004 2
OBJECTIVES:

s To provide exposure lo the students with hanids on expetisnce on various basic engineering
praciices in Civil, Mechanical, Electrical and Electronics Engineering.

GROUP A (CIVIL & MECHANICAL]

I CIVIL ENGINEERING PRACTICE 13

BUILDINGS:
(a) Study of plumbing and carpentry camponents of residential and industrial bulldings.

Safely aspects.

PLUMBING WORKS:

(#) Study of pipeline jaints, its location and funclions. valves, laps, couplings, unions,
reducers,
elbows In housahold Miings

(b) Study of pipe connections requirements for pumps and turbines.,

(1) Preparation of plumbing Une skelches for waler supply and sewage works.

(d) Hends-or-exercise:

Basic pipe-connections — Mixed pipe matenal connection— Fipe connections with
different joining componeris
() Demonstration of plumbing reguirements of high-rise buildings.

CARPENTRY USING POWER TOOLS ONLY:
{n) Study of the joints In rools, doors, windows and Tumiture.
(b} Hands-ori-exerclse
Weood work, joints by sawing, planing and cutiing.
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I MECHANICAL ENGINEERING PRACTICE 18

WELDING:
(&) Preparation of bult joints, lap joints and T- joints by Shisided metal arc welding.
(b} Gas welding practice

BASIC MACHINING:
(@) Simple Tlrning and Taper tuming
{b) Driling Practica

SHEET METAL WORK:
{a) Forming & Banding:
{b) Model making — Trays and funnels.
{c) Different type of joints.

MACHINE ASSEMBLY PRACTICE:
(&) Study of centnfugal pump
{b) Study of air conditioner

DEMONSTRATION ON:
(g} Smithy operalions. upsetling, swaging, setting down-and bending. Example—
Exercise — Production ol Hexagonal headed ball
{b) Foundry aperalions ke mould pregaration for gear and siep cone pulisy.
(&} Fitimpg — Exercises — Preparation of square fiting &nd vV —fitting modals,

GROUP B (ELECTRICAL & ELECTRONICS)

m ELECTRICAL ENGINEERING FHﬁC’ﬂEE 13

1. Residential house witing using swiiches, fuse, indicator, lamp @nd energy meler

2 Fuorescent lamp wiring.

3. Stalr case winng

4. Measurement of elactrical quantifies — voltage, curment, power & pawer factor in RLC
CircLit.

5. Measurement of energy using single phase-energy matsr.

. Measuremerit of resistance to eardh of an electrical eguipmeant.

v ELECTRONICS ENGINEERING PRACTICE 16
1. Sludy of Eleclronic ¢omponents and esquipmerts - Resistor, colour
coding  measurement of AC signal parameler (pesk.peak, rms period, frequenay) using
CR.

2. Study of logic gates AND, OR, EX-OR and NOT
3. Generation of Clock Signal.
4 Soiderng practice — Components Devices and Clroulls — Using genemal purpose
PCBH.
5 Measuremant of ripple factor of HWR and FWR
TOTAL: 60 PERIODS

Curriculum and Svilabus | AI & DS | 22017 37



Deparmen of 41 & DS, PEC

OUTCOMES:
On successful completion of this course, the student will be able to
Fabricate carpeniry componanis and pipe connedations ncluding plumbing warks.
Use welding equiprments 1o join the structures:
Carry oul the basic machining operalions
Make Ihe models using:shesl metal works
llustrate on cantrifugal purmp, Alr condifioner, operations of smithy, foundary and
httings
Carty oul basic hame sledlrical works and appliances
Measure the electrical quantities
Elabarate an the components, gates, soldsring practices,

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS:
CIVIL
1. Assorted components for plumbing consisting of metaliic pipes,
plastic pipes. flexible pipes, couplings, unions, elbows, plugs.and

ather fittings. 15 Sets-
2, Carpentry vioe (fitted to work bench) 15 Nos
3. Standard woodworking toohs 15 Sets.
4. Modets of industrial russes, door joints, furniture joints § each
§, Power Toals: (a) Rotary Hammer 2 Nos
(B} Damalition Hammesr 2 Mo
(e} Circular Saw 2 Nes
{d) Planer 2'Nos
{e) Hand Drifling Mactine 2 Nos
() Jigsaw 2 Nos
MECHANICAL
1. Atc welding transtarmer with cabiles and holders B Nos,
2. Welding booth with exhaust facility 5 Nos,
3. Weldihg accessories fike welding shield, chipping hammer,
wire brush, etc. & Seta.
4. Oxygen and acelylene gas oylinders, blow pipe and other
welding outfil 2 Nos.
5. Contre lathe 2 Noa.
8, Hearth fumacs, anvll and smithy loaols 2 Ssis.
7. Moulding table, foundry lools: 2 Sals
8. Power Tool: Angle Grinder 2 Nos
8, Study-purpose llems: cantrifugal pump, air~canditioner One each,
ELECTRICAL
1. Assorted alectrical components for house wiring 15 Sals
2. Electrical measuring instruments 10 Sats
3. Study purpose iterns; Iran box, fan and regulator, emergency lamp 1 each
4. Megger [250V/500V) 1 No.
8. Power Tools: (a) Range Finder 2 Nos
{b) Dhgital Live-wire deteqtor 2 Mos
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ELECTRONICS
1. Soldering guns 10 Nos
2. Assorled electronlc eomponeants for meking ciroulls 80 Nos.
3, Small PCBs 10 Nos.
4. Mullimeters 10 Mos.

5. Study purposs (tems: Telephone, FM radio, low-vallage power supply

ADB261 DATA STRUCTURES DESIGN LABORATORY LT PC
0042

OBJECTIVES:

Tao implemeant ADTs in Pylhon

To design and implement linear data structures — lists. stacks, and queues
To implemeant sarting, searching and hashing algarithms

To aolve problems using tres-and graph structurss

Implement simple ADTs as Python classss
Implement recursive algorthms in Python

Implement List ADT uUsing Python arrays

Linked list Implementations of List

|mplementation of Stack and Queue ADTs
Applications of List, Stack and Clueue AGTs
Implementation of sorting and searching algarithms
Implementation of Hash tables

Tres represeniation and traversal algonthms

1:: Implementation of Binary Search Trees

11. Implemeniation of Heaps

12 Graph representation snd Traversal algoyithms

13. Implementation of single source shontest path algarthm
14 Implementalion al minlmum sganning les algotilhma

¥

DEN® s WN

OUTCOMES:
At the end of the course, the student should be able to:
» implement ADTs as Python classes
» design, implament, and analyse Inear data struclures, sudh as isls, guetes, and stacks,
according to the neads of different applications
= design, implement. and analyse aflizent tree structures o meel requirements such as
searching. indexing. and sorting
s model problems as graph preblems and implement officient graph algonthims to solve them

TOTAL:80 PERIODS
TEXT BOOK:
1. Michael T. Goodrich, Roberio Tamassia, and Michael H. Goldwasser, "Data Structures &
Algarithms in Python”, John Wikey & Sans Inc., 2013

REFERENCES:

1. Rance D. Mecaise, “Data Structures and Algarithms Using Python', John Wiley & Sons,
2011

Curriculum and Svilabus | AI & DS | 22017 3

Ly



Deparmen of 41 & DS, PEC

Aho, Hoperall, and Ulman, “Data Structures and Algorithms”, Pearson Education, 1983.
Thomas H. Commen, Charles E Leiserson, Ropalkd L. Rivest, and Clifford  Stein,
“Introdliction 1o Algarithms", Second Edition, McGraw Hill, 2002

4. Mark Allen Weiss, "Data Structutes: and Aigorithm Anafysis: in C++", Fourth Edition,
Pearson Edunation, 2014

w

MABIST DISCRETE MATHEMATICS L T PC
4 DO 4

OBJECTIVES:

o  Toexiend student's logical and mathematical maturity and ability to deal with atstraction.

« To Infroduce most of the basic terminologies used in computer science courses and
application of ideas fo soive practical problems.

=  Tounderstand the baslo concepts of combinatorics and graph theory,

= Tolamlilarize ihe appiications of algebralc structures.

= To undersiand the corcepls and significance of lattices and boolean algebire which are
widaly used In compulsr science and snginessing.

UNIT | LOGIC AND PROOFS 12
Priapositional logic — Propesillonal equivalences - Predicales and quantifiers — Neslad quantifiers —
Rules of iInference - Introduction to proofs — Prool methods and strategy.

LUNIT Il COMBINATORICS _ 12
Malhematical nduclion — Strong induclion and well prdering — The basics of counling — The
pigeanhole principle — Permutations and combinations — Recurrence relations — Solving linear
recunence relations — Generating funclons - Inelusion and axclusion principle and s applicstions

LINIT 1l GRAPHS 12
Graphs ahd graph models - Graph lemminoldgy and special types of graphs — Matrix
representation of graphs and graph isomorphism — Cornectivity — Euler and Hamilloh paths.

UNIT IV ALGEBRAIC STRUCTURES 12
Algebralc  systems — Semi groups and monoids - Groups — Subgroups — Homomaorphlsm's —
Norma!l subgroup and cosets — Lagrange’s theorem — Definiions and examples of Rings and
Figlde

UNIT V LATTICES AND BOOLEAN ALGEBRA 12
Partlal ordering — Posets — Lattices as posets - Properiles of laltices - Lattices as aljebraic
systems — Sub lathoes — Direct product and homemorphism — Some special lattices — Boolaan
glgebra. _
TOTAL: 60 PERIODS

OUTCOMES:
At the end of the course, students would:

+« Have knowledge of the concepls needed to test the logle of a program.

« Have an understanding in identifying structures on many levels.

» Be aware ol a class of functions which transform a finlte st fnto another finite sel which

relates to npal and Gulptl functions in computer solence.
+ Beaware of the counting princigles,

Curriculum and Svilabus | AI & DS | 22017 34



Departmem of Al & DS, PEC

= Be sxposed o concepls and propertes of argébralc struclures such as groups, rings and
fields.

TEXTBOOKS:

1. Rosen, K.H, "Discrete Mathematics and |fs Applications”, 7" Edition, Tata MoGraw
Hill Pub. Co. Lid., New Dalhi, Special Indisn Edition, 2011.

2. Tresmblay, J.P. #nd Manohar R, © Discrete Mathematical Shuciures with Apificstions 1o
Computet Sciende”, Tata McGraw Hill Pub. Co. Lid, New Delhi, 30" Reprint, 2011.

REFERENCES:

1. Grimaidi, R.P. “Disoete and Combinalonial Mathematics: An Applied Imroduction®, 4™ Edition,
Pearson Educalion Asia, Delhi, 2007,

2. Lipschuiz, S. and Maik Lipson., "Discrete Mathematics®, Schaum's Qullines, Tata MeGraw Hill
Pub, Co. Ltd., New Delhi, 3" Edition, 2010,

3. Koshy, T. "Discrele Mathematics with Applications", Elsevier Publizations, 2006,

ADE30 INTRODUCTION TO OPERATING SYSTEMS LT PC
31024

COURSE OBJECTIVES

« Tounderstand the structure and functions of 0S

»  To learn about Processes, Threads and Schaduling algorithms

=  Tounderstand the principes of concurrenay end Deadiooks

= To learn various memory managemeiit schemes

« Tostudy IO management and File systems

UNIT | OPERATING SYSTEMS OVERVIEW 9
Compliter System Overview: Basic elements — [nstruction execuiion — Interrupts — Memory
hierarchy — Cache memory - Direct memory access - Mulliprocessar and multicare arganization;
Operating System Overview: Dbjectives and functions — Evaiution of operating system; Computer
systemn omganization; Cperating Syslem Structure and Operatlons: System calls — System
programs; Opergting-System Design and Implementation; Operating-System Debugging

UNIT I PROCESS MANAGEMENT 12
Processes: Process concept — Progess scheduling — Operations on processes — Interprocess
communicglion; Threads: Overview — Mullithr2ading motlels — Theead igstes; CPU Schaduling:
FCF3, SJF, Prarity, Round rabin, Rate Monotonic'and EDF scheduling, Pracess synohiranization —
Crifieal sedllon problem — Mulex locks — Semaphdres, Deadioeks - Avoldance - Prevention —
Detatlion and Recovery.

UNIT Il MEMORY MANAGEMENT 8
Mairr Memaory: Conliguous memory allecation — Segmentation — Paging — 32 and 64 bil
prchilesturs Examples. Vitual Mermory. Demand paging - Page replacement algorithms ~
Allacation of Frames — Thrashing

UNIT IV STORAGE MANAGEMENT 5
Mass Storage Structure: Overview — Disk scheduling end menagement; File System Storage; File
concepts — Directory and disk structure - Shanng and protection; File System Impiemeantation: File
system structure — Directory structure - Allocation methods - Free space management
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UNIT V CASE STUDY 7
Linux Vs Windows: Design principles — Process management — Scheduling — Memaory:
managemenl - Flle systams, Mabile 05: 108 and Androld - Introduction and archilecture,

TOTAL: 45 PERICDS

SUGGESTIVE EXPERIMENTS:

B oG] RS b

o~ & &

9.

. Implement the various CPU Scheduling Algonthurs

Implemant Semaphoras

Implement Bankars Algofithm for Deadlock Avaidance.

Developan application using Threads

Implement the following Memory Allocation Methods far variable sized paritian; a)
First Fit b) Worst Fit c) Bast Fit

Implemerit Paging Technique of Memory Management

Implement the following Page Replacement Algerithms a) FIFO b) LRU ¢) LFU
Implement the following File Allocation Strategies a) Sequential b) Indexed ¢) Linked

10, implement Shared memary and |PC

PRACTICAL: 30 PERIODS
TOTAL: 75 PERIODS

COURSE OUTCOMES
Upon complation of the course, studenis will be able to:

Outlire the basleservices and lunctionalilies of opemaling systems

Analyse various scheduling algorithms, and understand the different deadlock, pravention
and avoidance schemes

lustrate the different memary management schemes

Crulline the funclionality of flle systems

Compare and contrast Linux, Windows and mobile operating ayslems

TEXT BOOKS

1.

Abranair Slbetschaltz. Feter Baer Galvin, Gray Gagre, "Operating Sysiem Concspls”, 8th
Edition, Johin Wilay and Song Ing, 2012

2. Nell Smyth, “IPhone 108 4 Development Essentials - Xeoda”, 411 Edition, Payload
media 2011,
REFERENCES
1. Ramez Elmasri, A Gil Carrick, David Levine, "Operating Systems A Spiral Appreach’, Tata
MeGraw Hill Edifion, 2010,
2 Aghyut S Godbole, Atul Kahate, "Operating Systerns”, McGraw Hll Education, 2016
3. Andrew S Tanenbaum, "Modern Operating Systems”, 2nd Edition, Peatson Education,
2004.
4. Harvey M Deltel, "Operating Systems", 3rd Edition, Pearson Education, 2004.
5. Daniel P Boval, Maroo Cesal, “Understanding the Linux Kemel®, 3rd edition, O'Rellly, 2005
HARDWARE:
1. Standalone Desklops with Linux O8
SOFTWARE:

1. Python
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ADB302 FUNDAMENTALS OF DATA SCIENCE LTPC
3003

COURSE OBJECTIVES

= Will gain knowledge in the basic concepts of Data Analysis:

» Toacqguire skills in data preperatory and preprocessing sleps

= To undarstand the mathematical skilis In slshstics

= Tolgam the Wwols and packages in Python for data scisnce

= To gain understanding in classification and Regression Mode!

= Toacquire knowledge in data interpretation and visualzation technigues

UNITI INTRODUCTION 9
Need for data stienoe: - benefits and uses - facets of dota - dela sclence process - setting the
resiearch goal — retrieving date — cleansing, integrating, and transforming data — exploratory data
analysis — bulld the models - presenting and bullding applicatiors

UNIT I DESCRIBING DATA | 9
Frequency distributions - Outlers — relalive frequency distibullons - cumulative frequency
distributions — frequency distributions for nominal data — inferpreting distributions — graphs —
averages - mode — median - mean - averages for qualitalive and ranked data - desoribing
varighility — range — variance — standard deviation — degrees of freedom — inferquariile range —
variabilty for qualitative and ranked dats

UNIT I PYTHOM FOR DATA HANDLING g
Basios of Numpy arrays — aggregations — computations on arrays — comparisons, masks, boolean
logic — tancy indexing — structured arrays — Data maniputation with Pandas - data indexing and
selection — operating on data - missing data — hisrarchical indexing - combining datasets -
aggregaton and grouping — pivot tables

UNIT IV DESCRIBING DATAN ]
Notmal distribulions - z soores - normal curve problems ~ finding proporlions - finding scores -
more about 2 scores — correlation — scalter ploks — comrelatlon coefficlent for quanfitative data —
computational formula for corelation coeflicent — regression — regression line — isast squares
regression fine = standard error of estimate - inlerpretation of r = multipie regression squations -
regression loward the mean

UNIT V PYTHON FOR DATA VISUALIZATION 9
Visualization with matplotlib — jine plots — scatter plots — visualizing etrors — density and contour
plats — histograms, binnings, and deansity — three dimensional plotting - geographic data — data
analysis using statmodels and seaborm — graph plotting wsing Plotly — interactive data visualization
using Bokeh

COURSE ODUTCOMES
Al the end of e course Studenats will be able Lo
«  Apply the skills of data inspecting and cleansing.
«  Determine the relationship between data dependencies using statistics
» Can handle dala using primary tools used for datg science In Pythan
= Represent the useful information using mathematical skills
= Can apply the knowledge for data describing and visualization using tocis.
TOTAL:45 PERIODS
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TEXT BOOKS
1. David Clelen, Ama D. B. Meysman, and Mohamed All, “Intraducing Data Science”, Manning
Publications, 2018. (first two chapters for Unit |)
2: Fobert 5. Witte and dohn 5. Witte, “Statistics”, Eleventh Edition, Wilsy Publications, 2017
(Chapters 1=7 far Units 1 and 11
3. Jake VanderPlas, “Python Data Science Handbook”®, O'Refly. 2016, (Parts of chapters 2-4
tar Units [V and V)

REFERENCES
1. Allen B. Dawney, “Think Stats: Exploratory Data Analysis in Python”, Graeh Tes Prass,
2014,

C58392 OBJECT ORIENTED PROGRAMMING LT PC
3 00 3

OBJECTIVES:
= Tounderstand Object Onented Programnung concepts and basio charactenstos of Java
= Toknow the principles of packages, inheritance and interfaces
e To dafine excepltions and uge VO streans
= Todevelop a java application with threads and generics classes
s  Todeskgn and bulld simple Graphical User interfaces

UNIT | INTRODUCTION TO OOP AND JAVA FUNDAMENTALS 10
Cbject Oriented Programming - Abstraction - obijects and classes - Encapsulation- Inheritance -
Pelymorphism- 00F in Java — Charactensiics of Jeva — The Java Environment - Java Source
File -Structure — Compliaticn. Fundameantal Programming Struciures in Java — Defining clssses
In Java - consiructors, melhods -gooess sppdiliery - stalic menbes -Commaetls: Dala Types:
Variables, Oparators, Conttrol Flow, Arrays | Packages - JavaDoe oommerts:

UNIT Il INHERITANCE AND INTERFACES 9
Inheritance — Super classes- sub classas -Proledled members — constructors In sub classes-
the Object class — abistract classes and methods- final methods and classes — Inerfaces —
delining an Inferface, iImplementing interlace, differences belwesn classes and Interlaces and
extendirg Interfaces - Ohjeot cloning -inner dasses, Amay Lists - Sirings

LUNIT 1l EXCEPTION HANDLING AND I/O 9
Excaplions - exceplion hierarchy - throwing and calching exceptions — bull-in exceplions,
creating awn exceptions. Stack Trace Elements. Inpul / Outpul Basics - Streams ~ Byle slreams
and Charactar slreams — Reading and Wriling Consdle — Reading and Writing Files

UNIT IV MULTITHREADING AND GENERIC PROGRAMMING 8
Differancas betwesn mulli-threading and multitasking, thread life oyole. oresting hreads,
synchronizing lhreads, Inter-thread communication, dasmon threads, thread grodps Gehsrlc
Programming — Generle classes — generic methods — Bounded Types — Restrictions and
Limitations. '
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UNIT YV EVENT DRIVEN PROGRAMMING 9
Graphles programming - Frame — Components - working with 20 shapes - Using calar. fonts;
and Images - Basics of svenl handiing - evenl handlers - adapler classes - acllons - mouse
events - AWT event hiemmrchy - introduction to Swing — layout management - Swing
Componente - Text Fields | Text Areas - Buttons- Check Boxas - Radio Buttons - Lists-
choiees- Sorofibars - Windows - Menus — Biafog Boxes.

TOTAL: 45 PERIODS
OUTCOMES:

Upon completion of the course, students will be able to:
« Develop Java programs using OOP principles
« Develop Java programs with the concepts inheritance and interfaces
« Bulld Java applications using exceptions and /O streams
o Deyelop Java apphcations with threads and generics classes
« Develop interschive Java programs using swings

TEXT BOOKS:
1. Herbert Schildt, “Java The compiete reference’, 8" Edition, McGraw Hill Education, 2011,
2. Cay 5. Horstmann, Gary comell "Core Java Volume — Fundamentals™, 9" Edition.
Prentice Hall, 2013

REFERENCES:
1. Paul Deitel, Harvey Deilel, “Java SE B for programmars”, 3™ Edition, Pearson, 2015,
2 Steven Holaner, “Java 2 Black book’, Dreamtech press, 2011,
4 Timothy Budd, “Understanding Object-oriented programming with  Java®™. Updated
Ertilion, Pearson Education, 2000,

ADB351 DESIGH AND ANALYSIS OF ALGORITHMS LTPC
3024

COURSE OBJECTIVES
s To understand and apply the algorthim analysis lechnigues,
s To critically analyze the eficlency of alternative aigorithmic solutians for the same problem
«  Toundgrstantd and |mplement differant algorithm design technigues,
= To understand the limitations of Algonthmic power

UNIT | INTRODUCTION AND ANALYSIS 5

Intrisd uction: Fundamenials of slgarithmic Problam solving — Impartant gircblem lypes; Récurslve
algorithms, — Fundamentals of the Analysis of Algarithm Efficiency: Analysis framework —
Azymplolle notations and basic complExily classes - recurtences — case siudies

UNIT Il DIVIDE-AND-CONQUER AND GREEDY STRATEGIES 9

Chvide and Conguer strategy — Mergesoit — Guicksort — Multiplication of large integers and
Strassen's matrix mulbiplication - closest pairs

Gready strategy - Huffman coding - shortest paths algorithms = minimum-cost spanning tree
glgorithms -disjoin! sats

UNIT 1 DYNAMIC PROGRAMMING AND STATE-SPACE APPFROACH 8

Dynamic Programming: Computing binomial cosfiiclent — Knapsack problem and memory
functians — ordering of matrix multiplications — Warshall's and Floyd's algarithm
State-space approach — exhaustive search: DFS, BFS, llerative deepening
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UNIT IV BACKTRACKING , ITERATIVE INPROVEMENT, AND BRANCH & BOUND 10

Backiracking and permutations — N-queans problem = Hamilton circults — best-first search —
lterative mprovement Stable marlage - Maximum matching in bipartiie graphs —maximum How -
- Branch aiid Bound, Krapsack problem -- Traveling salesman problem

UNIT V INTRACTABILITY 8
Introduction to intractability — Polynomial reductions — SAT and 3-SAT — NP-complete and NP-
Hard problems — Appreximation algorithms: Travellng salesman problem — Knapsack problem -
Intrediction to randomized and paralled algurithms.

THEORY PERIODS: 45

SUGGESTIVE EXERCISES

1. Implementation of terslive dand mEcursive alganthma for the given problem

2. Empirical snalysis of algorithms

lmplementation of divide-and-conguer sorting algorithing

Implementation of closest-pairs algorithm

Implementation of Huffman coding

Implemantation of Dijkstra’s and Prim's algorithms

Implemeniation of disjoint sets and Kruskal's algorithm

Implemeniation of dynamic programming slgarithm for knapsack problem
Implementation of backiracking to solve p-Oueens arrd Hamilton circuils problems

'[ﬂ Implementation of iterative Improvement sirategy for slable mamage and maxdiow prablems
11. Implementation of Branch and Bound technique to selve knapsack and TSP problems
12 |mplementation of appraxmation algorithms for knapsack and TSP probilems

PRACTICAL PERIODS: 30

DP oW W

TOTAL PERIODS: 75
OUTCOMES:

Al the snd of the course, lhe students should be able to:
= Design algothms for varlous computing prablems.
= Analyze the time and space complexity of algorithms:
»  Crincally analyze the diferanl algonthm design lechnigues for & given problam,
« Medify existing algonthnis to improve efficiancy
= Abliity to implement technigues in solving real ime problems

TEXT BOOKS

1. Anany Levitin, “Infroduction fo the Design and Analysis of Algorthms", 3rd Edition,
Pearson Eduaslion, 2012,
2. Jon Kleinberg snd Eva Tardes, " Algorithm Design”, Pearson Education, 2006

REFERENCES

1. Thormas H Cormen, Charles E Leiserson, Ronald L Rivesl, Clifford Stein, " Introduction 1o
Algarithms”, 3rd Edition, PHI Learning Private Limited, 2012

2. Steven S Skiena, “"The Algarithm Design Manual™, 2nd Editlan, Springer, 2008,

3. S Dasgupta, C H Papadimitriou, U V Vazirani, " Algenthms”. 18t Edition, = McGraw Hil

Education, 2017.

S. Sridhar, "Design and Analysis of Algorithms™, Oxford University Press, 2015,

5. Sars Baase and Allen Van Gelder, Computer Algorithms, Third Edition, Pearson Education,
2000,

6. Deaxter C. Kozen, The Design and Analysis of Algorthma, Spnnger-Verlag, 1882

-
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ADB311 DATA SCIENCE LABORATORY LTPC

0042

COURSE OBJECTIVES

Tools:

D@mNmmE WD

Understand the Python Programming packages Python, Numpy, Saipy, Matplotlib, Pandas;
stalmodels, seabam, piolly, bokeh Language.

To prepare data for data analysis through undesstanding Us distribdtion.

Expoaure on data processing using NUMPY and PANDAS

To acquire knowledie in plotling walng visualization lools

To understand and implement dasaihcﬁﬁm and Regression Model.

Python, Numpy. Scipy, Matpliotiib, Pandas. statmodels, seabom, plotly, bokeh

Woarking with Numpy anays
Warking with Pandas data frames
Basit plots using Matplatiit
Frequency distributions
Averages

Variability

Normal curves

Carrelation and seatter plols
Carrelation coefficient

10, Regression

TOTAL:60 PERIODS

COURSE OUTCOMES
Upan completion of fhe ooursse, the students will be abie (o

Develop relevant programming abilities.

Ce=mmonstrats khowledis of statistical dala analysls technlgues

Exhibit proficiency to bulld and assess data-based models.

Demonstrate skill in Dala management & processing iasks Lsing Python

Apply data science congepts and methods 1o solve problems in real-world contexts and
will commumnigate these solutions effectively

REFERENCES:

1.

Jake VanderPias, "Python Dats Science Handbook™, O'Rellly, 2016,

2 Allen B. Downey, “Think Stals: Exploratory Data Analysis in Pythan’. Green Tea Press,
2014,
3. Data Science From Scratch: First Principles with Python, Second Edition by Joel Grus,
2019
CSB8383 OBJECT ORIENTED PROGRAMMING LABORATORY LTPC
0042
OBJECTIVES

« To build software development skills using |ava programming for real-world applications,

* Tounderstand and apply \he concepls of classes, packages, Interfaces, arraylis!, excaplion
handiing and file processing,

« Todevelop applications using generic programming and event handling.
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LIST OF EXPERIMENTS
1. Develop a Java appligation to generate Electricily bill Create 3 class with the following
members: Consumer ne., consumer fame, previous monlh reading, eurrent manth reading,
type of EB connection (| & domestic or commercial), Compute the bill amount using the
following tarift
I the type of the EB connection is domestic. calcufate the amaunt 1o be paid as follows:
= Firsl 100 units = - Rs. T per unil
= 107-200 units - Rs. 2.50 perunit
= 201 -500 units - Rs. 4 per unit
* >501 unilea - Rs. B perwunit

If the type of the EB connection is commercial, caloulate the amount fo be paid =3 follows:
= First 100 units - Rs. 2 per unit
= 101-200 units - R=. 4 .50 p=rounil
» 201 -500 units - Rs. B per unit
s >501 unite - Rs. 7 perunit

2. Develop a java applicalion to implement currency converter (Dollar to INR, EURD to INR,
Yen to INR and vice versa), distance converter (meter to KM, miles 1o KM and vice versa) |
time canvertar (hours to minutes, seconds and vice versa) using packages

3. Deswslop a java application with Employees class with Emp_name, Emp id. Addregs, Mall_id.
Maobile_no as members Inherit the classes, Programmer, Assislanl Professor, Associals
Professor and Professor from empiloyes class. Add Baslo Pay (BP) a5 the member aof all the
inherifed ciasses with 87% of BP as DA, 10 % of BP as HRA, 12% of BP as PF, 0.1% of BP
for staff club fund. Generate pay slipa for the employees with their gross and net salaty.

4. Design a Java interface for ADT Stack. Implement this Interface using aray. Provide
necessary excepiion handling in bofh the implementations.

5. Wnie a program to perform string operations uging ArrayList Wiite functions far the folitwing

8. Append - add at end

b Insert —add at parlicular index

o, Search

d. List all-siring starts with givien lefter

G. Write a Java Program o cresle an gbsiract class named Skape thal conlains lwo inledears

and an empty method hamed print Ares(). Provide three classes named Restangie, Triangks

and Circla sich thal each one of the classes axtends the class Shape. Each one of the
cizsses contains only the method print Area () thal prints the area of the given shape,

Write a Java program to implement user defined exception handling.

Write a Java program that reads a file name from the user, displays Information about

whether the file exists, whether the file is readable, or writable, the type of file and the length

aof the file In byles.

9 Write & juva program that implemernts a mulli-threaded application that has three threads.
First thread genarates & random nteger every 1 second and if the value s even, second
thread computes the-square of the number and popts. || the value is odd, the third thread will
print the value of cube of the number.

10. Wrile a java programi 1o find the maximum value from the given type of elements using a
genenic functicer.

o ~
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11. Design a caloulator using event-driven programming paradigm of Java with the: following
options.
a) Decimal manipulations
b) Scientific manipulations
12. Develop a mini project for any application wsing Java concepls.

TOTAL : 60 PERIODS
OUTCOMES
Upon completion of the course, the students will be able to
«  Develop and implement Java programs for simple applicalions thal make use df clagses,
packages and nterfaces
« Develop and implement Java programs with armaylist, exception handling and
multithreading .
= Daesign applications using file processing, genene programming and avent handling.

HS8381 INTERPERSONAL SKILLS/LISTENINGESPEAKING L T P €

o 0 2z 1

OBJECTIVES:
The Course will enable learners to:
« Equip students with the English language skills required for the successful undertaking of
academic studies with pimary emphasis on academic speaking and fistening skills.
« Provide guidance and praclics In basfc general and elassroom conversation and 1o engage In
specific academic speaking activifies.
» improve general and academic listening skills
= Make effective presentation
UNIT I
Ligtening as a key skil- s importance- speaking - give personal information - ask for personal
infarmation - express ability - enquire about ability - ask for ¢larfication Improving pronunciation -
pronunciation basics taking lecture notes - preparing to fisten to a lecture - articulnte a complets
idea as opposed to producing fragmenied utterances.

UNIT Ul

Lisien to d process information- dive information, as part of & simple explanaftion - conversation
starters. small talk - stressing syllables and speasking clearly - intonation patterns - compare and
dontrasi informalion and ideas from mulliple sources- converse with ressonable acouracy over 8
witle range of evaryday topics

UNIT Il

Lexical chunking for socuracy and fluency- factors Influsnce Nusncy, deliver a five-minute Informal
talk - greel - respand to greetihgs - describe health and symptoms - invite and offer - accepl -
decline - take leave - listen for and foliow thie gist- listen for detail
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UMNIT IV

Being an aclive listener giving verbal and non-verbal feedback - participating In a group
discussion - summanzing academic readings and lectures conversational speech listening to and
participating in conversalions - persuads.

UNITV
Formal and infcrmal 1a&lk - listen o Tolow and respond o sxplanalions, direclions and instirucbBons
In academic ant bukiness canfpxis - stralegiss for presantalions and inferactive communication -
gqroup/pair presentulions - negoliale disagrasment in group work.

' TOTAL :30PERIODS

QUTCOMES:
At the end of the course Learmers will be able to:
« Listen and respond appropriately.
« Participate in group discussions
» Make effegtive presentations
« Participate conficently and appropriately in conversations both formal and informal

TEXT BO0KS:

1. Brooks Margret Skills for Success. Listening and Speaking. Level 4 Oxford Univeraity Press,
Oxford: 2011,

2. Richards C: Jack. & David Bholke. Speak Now Level 3. Oxlerd Universily Praas, Ouford:
2010

REFERENCES:

1. Bhatmagar, Nitinaihd MamtaBhalnagar, Communicative Enalish for Engingers and
Protessionals. Pearson: New Dalhi, 2010

2. Hughes, Glyn and Josephine Moate. Practical English Classroom, Oxford University Press
Olord, 2014,

3. Vargo, Matl, Speak Now Level 4. Oxford University Press: Oxford, 2013

4

5

- Richards C. Jack. Person to Person (Starter), Oxford Univessily Press: Oxford, 2006
. Ladousss; Gillian Porter. Role Play. Oxford University Press: Oxford, 2014

MAEB291 PROBABILITY AND STATISTICS LTP C
4004
OBJECTIVES:
= This course aims at providing the required skill to apply the statistical fools In engineering
problems.

» Tontroduca the basic concepts of probability and random vanables.

»  Toinltoduce Ihe basic conespls af two dimensional randam variables.

« To familiarize the knowiedge of testing of hypothesis for small and farge samples which
plays an Important role In real ife problems

« To Introduce the basic concepts of classifications of design of experiments which plays
very impartant roles in the fisld of agricullure and statistical guality control,

UNIT | PROBABILITY AND RANDOM VARIABLES 12
Protakilily — The axioms of probability - Conditional protability - Baye's \heorem - Disorele and
coplinuous random vanables - Moments — Momant generating functions — Bimomisl, Prisson,
Geomeine, Unfernm, Exponental and Naormal distributions,
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UNIT I TWO - DIMENSIONAL RANDOM VARIABLES 12
Joirt distributions — Marginal and conditional distributions — Covariance — Correlation and linear
regression — Tianslormation of mndom vanables — Canlial Imil theorem [for independent and
identically distributed random variables),

UNIT I TESTING OF HYPOTHESIS 12
Sampling distriputions - Estimation of paramelars - Stalisbcal hypaothesis - Large sampie tests
based cn Mormmal distrioution for single mean and difference of means -Tests basasd on L Chi-
sguare and F distdbutions for mean, varance and proportion - Conmtmgency 1able (lest for
independant) - Goodhzss of fit

UNIT IV DESIGN OF EXPERIMENTS 12
Dne way and Two way classifications - Completely randomized design — Randomized block design
— Lalin square design - 2° faclorial design.

UNIT V STATISTICAL QUALITY CONTROL _ 12
Conirol charts for measurements (X gnd R charts) — Control charts for attributes (p, ¢ and np
chiarts) — Tolerance limits - Accaptance sampling.

TOTAL: &0 PERICDS

OUTCOMES:
Upon successful completion of the course, students will be able to:
e Understand the Tuhdamental knowlados of the concepis of probability and have knowledge
of standard distributions which can describe real life phenemenan
» Undesstand the basic concepts of ane and two dimensional random vanables and apply in
engineering applications
=  Apply the concept of testing of hypottesis for amill and large samples (i real lile probilems.
= Apply the basic concepis of classiicalions of design of expenments in the fielkd of
agriculture and statistical quality control
= Have lhe riolion of sampling distributions and siatislical technigjues Used in engineering and
mianagement problerns.

TEXT BOOKS:

1. Johnson, RA., Miler, | and Freund J.. "Miler and Freund's Probabiiity and Stalistics for
Engineers”, Pearson Education, Asia, Bth Edilion, 2015

2. Miten. J. 5. and Armold. J.C., "Intreduction to Probabillty and Statistics”. Tata McGraw Hill, 4th
Edition, 2007,

REFERENCES:

1. Probability and Statistics for Engineering and the Sciences, SE by Jay L. Devore, 2020,

2. Devore. J L., "Probability and Statistics for Enginearing and the Sciences’, Cengage Learning,
New Deihi, 8" Edition,; 2014,

3. Papoulls, A and Unnikrishnapillai, S.. "Probabilily, Random WVarlables and Silochastic
Processes”, McGraw Hill Education India. 4™ Edition, New Delhl, 2010,

4, Rosgs, S.M., "Introduction to Probability and Statislics for Enginesrs and Scientists”, 3™ Edltion,
Elsevier, 2004

5. Spiegel. MR, Schiller. J, and Stinivasan, R.A, "Schaum's Oulline of Theary and Problems of
Probability and Statistics”, Tata McGraw Hill Edition, 2004,
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6. Walpole. RE, Myers. RH., Myers. SL and Ye K, “Probablility and Statistics for Engineers
anid Sclentists”, Pearson Education, Asia, 8" Edition, 2007,

ADB4G1 DATABASE DESIGN AND MANAGEMENT LTPC
Jopa

COURSE OBJECTIVES:
« Tolntroduce database development life cycle and conceptual modeling
o Talearn SCL for data dalintlion, manipulation and guerying a Jatabase
« To leam relational database design using conceplual mapping and normalhzation
Td laarn transaction concepls and sevinlizabillity of schedules
» Toleam data medel and querying in abject-reistional and No-S0L databases

UNIT | CONCEPTUAL DATA MODELING 8
Databa-.sg environment — Database system development lifecycle — Requiremants collegtion —
Database design — Entity-Refationship modal - Enhanced-ER model — UML class diagrams.

LNIT RELATIONAL MODEL AND SGL 10
Relalional modal concepls - Integrily constramts — SGL Dals manipulation - SAL Dala dehnilion -
Viaws -- SOL programming.

UNIT Il RELATIONAL DATABASE DESIGN AND NORMALIZATION 10
ER and EER-tp-Relational mapping — Update anomalies — Functional dependaniies — Infarence
rules - Minimal cover - Proparties of relational decomposiiion - Normalization (uple BCNF).

UNIT IV TRANSACTION MANAGEMENT 8
Transadtion concapls — properlles — Schedules — Sadafizability — Concurrency Conbral — Two-
phase locking fechniques.

UNIT V OBJECT RELATIONAL AND NO-SQL DATABASES 9
Mapping EER 1o ODB schema - Object identifier - reference types — rowtypes — UDTs - Sublypes
and superypes — user-defined routines — Collection types — Object Query Language, Ne-S0L
CAP theoram - Document-based; MongoDE data model and CRUD operations; Column-based:
Hbase data model and CRUD operations.
TOTAL : 45 PERIODS

COURSE OUTCOMES
After the complistion ol this course, students will B2 sble fo

+ Understand the database development life cycle and apply conceplugl modeling

= Apply SQL and programming in SQL to create, manipulale and query the database

« Apply the conceptual-te-relational mapping and normalization o design refational dalaabse

= Determine the senalizability of any non-senal schedule using concumency techniguas

= Apply the data model and querying in Object-relational and No-SQL databasses.

TEXT BOOKS:

1. Thomas M. Connolly, Camlyn E. Begq, Database Sysfems — A Practical Approach o
Design, Implementation, and Managemen!, Sixth Edition. Global Edition, Pearson
Educatiar), 2015,

2. Ramez Bimastl, Sharmkant B. Navathe, Fundamental of Database Systems, 7" Edition,
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Pearson, 2017

REFEREMNCES:

1. Toby Teorey, Sam Lightstone, Tom Nadeau, H. V. Jagadish, “DATABASE MODELING AND
DESIGN - Logical Design®, Fifth Edition, Morgan Kaufmann Publishers, 2011,

2. Carlos Coronel, Steven Monis, and Peler Rob, Database Systems: Design.
Implementation, and Management, Ninth Edition, Cengage leaming, 2012

3. Abraham Sihberschatz, Henry T Kerth, S Sudharshan, “Database Sysiem Concepta™ Gth
Editiar, Tata Me Graw HIL 2011

4. Heclor Gardia-Moling;, Jefirey D Ullman, Jennifer Widom. "Database Systams:The
Complete Book”, 2" edition, Pearsan,

5. S Sumathl, 5 Esakkirajan, * Fundamantals of Relalional Databass Management Systems ",
{Studies in Computational Intelligence), Springer-Verlag, 2007.

6. Raghu Ramakrshnan, “Database Management Systems”, dth Edifion, Tata Me Graw Hill,

2010,
ADEB402 ARTIFICIAL INTELLIGENCE | LT PC
3003
OBJECTIVES:

The objeciive of this course is to enable the students to
s Understand the hasic concepts of intelligent agents
» Deswvelop general-purpose problem solving agents, logical reagoning sgents, and agents
that reason under uncerainty
» Employ Al technigues to solve some of today's real world problems.

UNIT I INTELLIGENT AGENTS 9
Introduction to Al - Agents and Epvinonmens - Concept of rationality - Nalure of environmeanis -
Structure of agenis

Problem solving agents —search algonthms —uninformed saarch strategies

UNIT I PROBLEM SOLVING a
Heurighic search stralegies — heuristic furiclions

Local ssarch and optimization problems - Jocal search in cortinuous space — search with non-
delerministic actidns — search in partially observable anvironments — online search agents and
unknown environments

UNIT il GAME PLAYING AND CSP 9
Game theory — oplimal decislons in games - alpha-beta search — monte-carlo tree search -
stochastio games — partially obserable games

Conatrant satisfaction pmoblems - constreint: propegation = backirecking search for CSP - local
search for CSP —structure of TSP

UNIT IV LOGICAL AGENTS 9
Knowledge-based ‘agents — propositional logic — propositional thearem proving — propositional
model ehaeking - agents based on propositional loghe

First-cirder logic— syntax and semariics— kriowladge representation and enginsering — inferends
in first-arder logle — forward chaining - backward chaining - resolulion
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UNIT YV KNOWLEDGE REPRESENTATION AND PLANNING L]
Ontolegical engineering — categories and objects — events — mantal objects and modal logic —
reasoning systems for calegonies - reasoning with defaull nfarmation

Ciassical planning — algorthms for classical planrmng — heuristios for planning — hierarchical
panning - non-deterministic domains — time. schedile, and resources — analysis

COURSE OUTCOMES:
On successful completion of this course, the students will be able to
1. Explain aitonomous agents thal make effective dedisions In fully irformed. partially
observable, and adversarial seilings
2. Chocse appropriate algotithms for solving given Al problems
3. Desigr and implamant logical reasoning agsnis
4. Design and implement agents that can reason under uncertainty
TOTAL : 45 PERIODS
TEXT BOOK:
1. Stuarl Russel and Petar Norvig, “Artificial intelligence. A Modern Approach”, Fourth Edition,
Fearson Edusslion, 2020,

HREFEREMCES:

1. Dan'W. Faftersan, "Infroduction o &l gnd ES", Pearson Education, 2007

2. Keuvin Night, Elaine Rich, and Nair 8., "Artificiz] Intelligencs”, MeGraw Hill, 2008

3. Pafrick H Winston, “Artificial Intelligence”, Third edition, Pearson Edifion, 2008

4. Deepak Khemanl, “Atiticial Intelligence’. Tala McGraw Hil Education, 2013
(httpinptel.ac.in/)

5, Artificial Intelligance by Example: Develop machine Intelligence from scrateh using real
arfificial intelligence Use cases - by Dennis Rothman, 2018

ADB403 DATA ANALYTICS LTPC
Joos

COURSE OBJECTIVES
= To'study the basic inferential statislice and sampling distribution.
= Tounderstand the concepl of estimation of parametars using fundamental tests and testing
of hypothuses,
» Tounderstand the technigues of analysis of variance.
« Togain knowladgs in pradictive analytics techniques.
* Toperfomm a case sfudy with any available sanple data sels.

UNIT 1 INFERENTIAL STATISTICS | 2
Popillalinng — samples - andom sampling - probabiliity snd slalistics

Sampling distribution — areating a sampling dstnbution — mean af all sample means — slandad
arror of the maan — other sampling distiibutions

Hypathesis testing - z-test — z-test procedure — statement of the preblem — null hypothesis —
alternate hypotheses — decision rule —calculations — declsions - iInterpretations

UNIT I INFERENTIAL STATISTICS Il 9
Why hypothesis tests? - Strong or weak decisions — one-talled gnd two-talled tests - case studies
Influence of zampie size — power and sample sjze
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Estimation — painl estimale — confidance Interval — level of confidence — effect of sample size

LINIT 1 T-TEST _ 9
t-test for one sample — sampiing distribufion of t — t-test progedure — degrees of freedom —
eshimating the standard enor - case studies

t-test for two independen! samples — siatisiical hypotheses— sampling distribufion — lest procedure
= p-value - statistical significance - estimzting effec! size —meta analysis

t-1est for two retatad samples

UNIT IV ANALYSIS OF VARIANCE 9
F-{est — ANOVA — eatimating effect size — muitiple comparisons — case studies
Analysig of varance with repeated measures

Two-factor experiments — three f-iesis — two-factor ANCVA — athertypes of ANOVA

Introduction to ehi-squars tresls

UNIT V PREDICTIVE ANALYTICS 9
linear legst squares — implementation — goodness of ft — lesling @ Wnear model — weighled
resampling
Regression using StatshModels — multiple regression — nonlingar relaticnships — logistic regressian
—aslimating paramelers — accuracy
Time zenes analysis — Moving avsiages — missing valuss = sarial comeiation — autocomeiabion
Introduction to survival analysis
TOTAL: 45 PERIODS

COURSE OUTCOME

= Understand the concept of sampling

= Apply the knowledge 16 derlve hypotheses for glven data

= Demonstrate the skills to perform vanous tests in'the given data

= Ability to derive: inference using Predictive Analylics

s [Pgrform stalistical anatytics on a data sl

TEXT BOOKS
1. Robert S, Witte and John 5. Wilkte, "Statislics”, Eleventh Edition, Wiley Publications, 2017,
2 Allen B. Downey, “Think Stals: Exploralory Data Analysis in Python™. Greesn Tea Press,
2014, [Unit V] '

REFERENCES _

1. David Spiegelhalter, “The Ar of Statistics: Leaming from Data”, Pelican Books, 2020,

2 Peler Bruce; Andrew Bruce, and Peler Gedek, "Fractical Statistics for Data Sclentists”,
Secand Edition, O'Reilly Publishers. 2020

3. Charles R. Severange, “Python for Everybody: Exploring Data in Python 3%, Shroff
Publishers. 2017,

4. Bradiey Efron and Trevor Mastie, "Computer Age Statistical Inference”. Cambridge
Univarsity Press; 2016
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ADB411 DATABASE DESIGN AND MANAGEMENT LABORATORY LTPC
0042

COURSE OBJECTIVES:
« To undersiand the database development Iife cyoie
»  Tolgarm databass design using concepiual modelling, Normealizaticn
= Tojmplement dalabase using Data definition, Quetying using SOL manipulation and SOL
programming
* Tolmplemant dalabase applicalions using IDE/RAD loals
= Tolearn quearymg Obiect-relational databases

SUGGESTIVE EXPERIMENTS
1. Database Development Life cycie:
Problem definiion and Requirement analysis
Seope and Canstraints
2. Databiase desigh using Conceplual modeling (ER-EER) — top-dowh approach
Mapping conceplual 16 relalional dstabase and validate using Normalizstion
. Implement the database using SOL Data definilion with constrainls, Views
, Query the database using SQL Manipulation
. Querying/Managing the database using SAL Programming
- Stored Procadures/Funclions
- Cansirainis and seaurily using Triggers
6, Database design using Narmalization — bottom-up approach
7. Develop database applicalions using IDE/RAD fodls (Eg., NelBeans, VisualStudio]
B. Database design using EER-t0.O0B mappmg /| UML class diagrams
8, Object festures of SOL-UDTs and sub-types, Tables using UDTs, Inhantance, Method definition
10. Querying the Ohject-relational database using Obiet Query language

4= L)

COURSE OUTCOMES
After the completion of thiz course, shudénts will be able to:

«  Understand the database development e cycle

» Design relalional database using conceplual-lo-islational mapping, Normalization

= Apply SQL for creation, manipulation and retrieval of data

»  Develop a dalabase applications for real-time problems

= Design and guery object-relational databases

TOTAL : 60 PERIODS

HARDWARE:

« Standalong Desklogs

SOFTWARE:
 PostgreS0L

ADBa12 DATA ANALYTICS LABORATORY LTPC
0042

COURSE OBJECTIVES

To study and write simple programs using the basic packages for handling data

T do varieuds sampling and T,Z Anova Tesl in variols samples

To perforim case study and design a system

To demonstrals Time Series Analysis in any real ime application

-

L
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Teols: Python, Numpy. Soipy. Matplotib, Pandas, statmodels, seaborn, plolly. bokeh

Euggeuted Exercises:
Random Sampling
Z-1e51 case study
T-test case sludies
ANOVA case studies
Regression

Loglstic Regression
Time series Analysis
COURSE O M

ma i 0 A

= After the completion of this colirge, students will be abile fo!
« To become skilled to Uss various packages in Python
s Demonsirate the understanding of data distribution with various samples
e Abiiity to Implement T-Test Anova and Z-Tast on sample data sets
*  Understanding of Mathematical madeis in real world problems.
Conduct ime series aralysis and drew conclusion.
TOTAL : 80 PERIODS
REFERENCES:
1. Jake VanderPiss, “Python Data Science Handbook”, O'Rallly, 2016,
2. Allen B. Downey, “Think Stals; Exploratory Data Analysis in Pythan”, Gresn Tea Press,
2014,

HARDWARE:
« Slandslone Desklops with Linux QS

SOFTWARE:
= Python with statislical Packages

ADB413 ARTIFICIAL INTELLIGENCE - | LABORATORY LTPC

COURSE OBJECTIVES

« Todesign and implement differenl lechniques lo deveiop simple aulonomous agents that make
effective decisions in fully informed, and partizlly obserable, sellings

« To apply appropriate algotithms for solving glven Al probilems.

« To Design and implement logical reasoning agents,

« To Design and implement agents thal can reason under uncernainly

= Tounderstand the Implementation of these reasoning systems using either backward ar
forward infersnee machanisms

LIST OF EXPERIMENTS:

Develop PEAS descrptians for given Al tasks

Implemant basio search strategies for selected Al applications
Implement A” and memary bounded A* slgonthms

Implemeant genetic algonthms for Al lasks

Implemant simulsted annaaling algorithms Tor Al lBsks
Implement alpha-beta tree search

Implement backtracking algorithms for CSP

ol = A
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8 Implemen! lncal segrch algarithms for CEP
8. Implement propositional legic inferences for Al tasks
16, implement resclulion based firsl order logle inferences for Al tasks
11. limplement clagsical planning algorithms
12 Mini-Projeat
TOTAL : 60 PERIODS
COURSE OUTCOMES

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

* |mplement simple PEAS descriptions for given Al tasks

= Develop programs to implement simulated anrsaling and genatic algosithms

« [emonstrate the ability to solve problems using ssarching snd backtracking

= Abllity 1o Implement simple reasoning syslems using either backward or farward inference
mechanisms

+ Wil be able to choose and implement 2 suitable technics for 8 given Al lask

SOFTWARE:
o G+ orJeve Software

HS8461 ADVANCED READING AND WRITING L TP C

OBJECTIVES:
« Strengthen the reading skills of students of engineering.
* Enhange their writing skills with specific referance to technical writing,
+ Develop students’ critical thinking.skills.
* Provide more opporiunities o develop their projest and propasal writing skills.

LINIT | 6
Reading - 5Strategies for effective reading-llse glosses and foolnoles to aid reading
comprehensipn- Read and recognize different text types-Predicting content using photos and fitle
Writing-Plan  beflore witing- Develop & paragraphs topic senlence, supporting  sentences,
canciuding sentence —“Write a descriptive paragraph

UNITHI 6

Reading-Read for details-Use of graphic organizers to review and aid comprehension Writing-
State reasons and examples to support ideas n writing- Write a paragraph with reasons and
examples- Write an opinon paragraph

UNIT I 6

Reading- Understanding propoun reference and use of conneclors in & passage- speed reading
technigues-Writing- Elements of a good essay-Types of essays- desciiptive-narafive- issus-
based-argumentative-analytical,

UNIT IV 6

Reading- Genre.and Organization of [deas- Writing- Emeail writing- visumes — Job application-
project wrillng-wriling convinging proposals.
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UMNITV &

Reading- Critical reading and thinking- undersianding how the text positions the reader- identify
Wriling- Statermen| of Purpose- lellsr of rezoimmendalion- Vision statsmenl

TOTAL: 30 PERIODS
OUTCOMES:

Al the end of the course Learners will be able te:
»  Wrile different types of essays.
= \Write winning job appheations:
Read and evaluate texts crifically.
Digplay drltical thinking In various professiona conlesls.

TEXT BOOKS:

1 Gramer F. Margo! and Colin 5 Ward Reading and Writing (Level 3) Oxfard University
Praas: Ootford. 20111

2 Debra Daise, CharMNoricl, and Paul Carms Reading and Writing (Level 4) Oxford
University Press: Oxford, 2011

REFERENCES:

1. Davis, Jasen and Rhonda Llss Effective Academic Writing (Level 3) Oxford Univarsity
Press: Ciyford, 2006

2 E Suresh Kumar and el al Enriching Speaking and Writing Skills, Second Edition
Onent Black swan: Flyderahad, 2012

3. Wiltirow, Jeans and el al. Inspired to Write. Readings and Tasks to develop writing
skills. Cambndge University Press: Cambrdge, 2004

4 Goatly, Andrew, Critical Reading and Writing, Roufledgs: United States ol Amenca,
20001

-8 Petalin, Roslyt and Marsh Durham, The Professional Writing Guide: Knowing Well
and Knowling Why. Businzss & Professionzl Publishing: Austialia, 2004

ADBE01 OPTIMIZATION TECHNIQUES

&
o -
=T |
(9]

OBJECTIVES:
The ohijective of this course 1s to enable the student fo

»  Formulete and selve linear programming problams (LPP)

« Evsluate Integer Programming Problems, Transportation and Assignment Problems.
»  Dbin soiution to rstwork probiisms deing CPM and PERT lechihiguss.

» Able o optimize the function subject o the conslraints.

« |dentify and solve problems undel Markovian queumng meodels.

UNIT I LINEAR MODELS 12
Introdiction of Operations Fh._‘suﬂl‘t‘.-‘h - mathamatical fermulation of LPP- Graphical Me&thods o
solve LPP- Simplex Method- Big M method, Two-Phase method

Ly
Ly
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UNIT Il INTEGER PROGRAMMING AND TRANSPORTATION PROBLEMS 12
Inegier programming: Branch and bound method- Trarsportation and Assignment problems -
Traveling salesman probiam

UNIT Il PROJECT SCHEDULING 12
Project network -Diagram representation — Floats - Critical path method (CPM) - PERT- Cost
considerations in PERT and CPM

UNIT IV CLASSICAL OPTIMISATION THEORY 12
Ungonstrained problems — necessary and suficient condifons - Newlon-Raphson meathod,
Constrained problams — squality constraints — inequallty constraints - Kuhn-Tucker conditions.

UNITV  QUEUING MODELS 12
Introduction, Queuing Theory, Operating charatieristics of a Queuing system, Constituents of a
Queying system, Service facility, Cueue distipling, Single channel models, multiple service
channels,

TOTAL PERIODS: &0
COURSE OUTCOMES;
On suceessiul complefion of this course, the student will able to

Formulate and solve linear programming problams (LPP)

Evaluate Integer Programmming Problems, Transportation and Assignmeant Problems.
Obtain solution to network problems using CPM and PERT technigques.

Abla o aptimize the funchon subjact 1o the conslraints,

Identify and solve problems undet Markovian quauing models

" § & ¥ W

TEXT BOOK:
1. Hamdy A Taha. Operations Research: An Introduction, Pearson, 10" Edition, 2017.

REFERENCES:

1. ND Vohra, Quantitative Techniques in Management, Tata MeGraw Hill, 4™ Edition, 2011,

2 J K Sharma, Opesallons Ressarch Theory-and Applications, Macmillan, 5™ Edition, 2012,

3 Hiller F.S, Lberman G.J, Inreduction 1o Operations Resaarch, 10" Edition MoGraw Hill,
2017

4. Jit. S Chandran, Mahendran P Kawalra, KiHolim, Essentials of Linear Programming,
Vikas Publishing House Pvi.Lid. New Delhi, 1994

5 Ravindran A, Philip D.T ., and Solbsrg J.J., Operafions Research, John Wiley, 2 Edition,

2007
CWEa&91 COMPUTER NETWORKS LT PG
3024
OBJECTIVES:

Te understand the protocol layeing and physical level communication

To analyze the: performance of a network '

To understand the various componants required to bulld different networks
To leam the functions of network layer and the various routing protocals
To familianze the functions: and protocols of the Transport layer
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LINIT | INTRODUCTION AND PHYSICAL LAYER 9
Networks — Network Types — Protoool Layering — TCPAP Piotocol sulte - OS] Model — Physical
Layer. Performance — Transmission media — Switching — Cirouit-switghed Networks — Packet
Switching.

UNIT 11 DATA-LINK LAYER & MEDIA ACCESS 9
Imfroduction — Link-Laysr Addressing — DLC Services —Dats-Link Layer Protocols’ — HDLC — PPP
- Media Access Control - Wired LANs: Ethemet - Wireless LANS - Introduction — |[EEE B02.11,
Blistooth — Connecting Devices.

UNIT Il NETWORK LAYER 9
Network Layer Services — Packet switching — Performance — IPV4 Addresses — Forwarding of 1P
Packets — Network Layer Prolocols: 1P, ICMP w4 — Unicas! Reuting Algorithms — Profocols -
Multicasting Basics — |PVS Addressing — [PV6 Protocal.

UNIT IV TRANSPORT LAYER 8
Introduction — Transport Layer Protocols — Sanaces — Port Mumbers — User Datagram Protogol —
Tranamession Contml Protocol = SCTR,

UNITV APPLICATION LAYER 9
WWW and HTTP — FTP — Email —Telnet —SSH — DNS — SNMP.

LIST OF EXPERIMENTS :

1. Leam to use commands ke topdump, netstal, [foonfig, nslookup and raceroute. Caplire
ping and trace route POUs using a network prolocol analyrer and examine

2 Write a HTTP wab cllent program to downisad a web page using TGP sockets.

3. Applications using TGP sockets like:
a) Echo client and eaho senver
b)) Chat
) File Transter

4, Simulgtion of DNS uaing UDP sockets.,

5. Whiite a code simulating ARP |RARP protocols

6. Study of Network simulator (NS) and Simulatien of Congestion Control Algonthms using
NS,

7. Study of TCR/UDP performance using Simulation tool.

8. Simulstion of Distance Veetol Link State Rouling algornithm.

g, Performance evaluation of Routing profocols using Simutation toal.

10, Simulation of an errar correction code {like CRC),

SOFTWARE

= CIC++JAVA/EQuivalent complier

+  Network Simulator like NS2IOPNET/Wireshark
OUTCOMES:
Upon completion of the course, the students should be able to :

« Comprahend the basic layers and Its functions in computer networks

« Evaluate the perfarmance of & netwark.
o  Undarstand the baslcs of how dala flows from one node 1o another
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o Analyze and design routing algonthms

= [esign profocols for varpus funclions in the netwerk.

=  Understand the warking of vanous apphcation [ayver protocals.
PRACTICALS 30 PERIODS
THEORY 45 PERIODS
TOTAL 75 PERIODS

TEAT BOOK:
1. Behrouz A. Forouzan, Dats Communications and Netwarking, Fitth Edition TMH, 2013,
2. Larry L. Peterson, Bruce S. Davie, Computer Networks: A Systems Approach, Fifth Edition,
Morgan Kautmann Publishers ing,, 2012

REFERENCES:

1. JamesF. Kurose, Keifh W. Ross. "Computer Networking: A Top-Down Approach”, Sevanth
Edition, Pearson Education, 2017

2. Willsm Stallings, Dats and Computer Communications, Tenth Edillon, Pesrsan Education,
2013.

3 Nader F. Mir, Computer and Comimunication Networks, Seocond Editlon, Prentice Hall,
2014,

4. Ying-Dar Lin, Ren-Hung Hwang and Fred Baker, Computer Networks: An Open Solirce
Approach, McGraw Hill Publisher, 2011,

ARoo02 DATA EXPLORATION AND VISUALIZATION '3' ;2 E
OBJECTIVES:

# Tounderstand the basics of Data Explorations

= Tounderstand the hasic concepts of Dala visualization

«  Tosludy the linear and non-linear waya of Dala visuallzation

« Toexplore the data visualizaton using R language

o Toapply vatlous data vistallzatlon techniques lor 8 variety of tasks
UNIT | INTRODUCTION TO DATA EXPLORATION 3

Introduction to Single varable: Distribution Vanables - Numancal Summanes of Level and Spread -
Soaling and Standardising - Ireguality - Srmoothing Time Seqes.

UNIT I INTRODUCING TWO VARIABLE AND THIRD 9
VARIABLE

Relationships between Two Varbles - Perceniage Tables - Analysing Confingency Tables -

Handling Several Batches - Scatlerplols and Reslstant Lines — Transformations - Intradusing 2

Third Variable - Causal Explanations - Three-Variable Contingency Tables and Beyond -

Longiudinal Data.

LINIT I BASICS OF DATA VISUALIZATION 9
The Seven Stages of Visualizing Data - Getting Started with Processing - Mapping - Time Series -
Connections and Correlations - Scatterplot Maps - Trees, Hiegrarchies, and Recursion - Metwarks
and Graphs —Acquinng Dala - Parsing Data
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UNIT IV DATA EXPLORATION AND DATA VISUALIZATION 9
INR

Introduction to R and RStudio - The Basles of Dala Exploralion - Loading Data into & -

Transforming Data - Creating Tidy Data

UNIT V TECHNIQUES AND APPLICATIONS OF DATA 9
EXPLORATION AND VISUALIZATION INR

Basic Data Exploration Techniques - Basic Data Visualizafion Technigues - Visualizing Geagraphic:

Data with ggmap « R Markdown - Case Study — Wildfire Activity In the Westem Uniled Stales -

Case Sludy — Single Family Residential Home and Reantal Values

LIST OF EXPERIMENTS:

1. Install standalene R.

2 Use R (ool lo explore various comimands fon deseriplive data analylics using benah mark
datasels

3. Explore various variabie and row filters In R for cleaning data,

4, Use R commands for probabiiity distributions and probability statistics

5. Formulate real business problems. scenaros o hypothesis and solve using R statistical
testing features,

6. Apply vanous piot features in R on sample data sets and visualize.

7. Write and execute word count, word search and pattern search problems from lerge text
ikeg.

8. Explote various data preprocessing aptions using bench matk data ssts,

SOFTWARE:
= R-Studio
PRACTICALS 30 PERIODS
THEORY 45 PERIODS
TOTAL 75 PERIODS
OUTCOMES:

» Undersiand the basics of Data Explorahon

# Lise Univanate and Mullivariate Analysizs for Data Exploration
» Explain vanous Dala Visualization methods

= Apply the concept of Bata Visualization on various datasels
= Apply the data visuaslization technigues using R language

TEXT BOOKS

1. Catherine Marsh, Jane Ellictt, Explonng Data: An Intraduction to Dats Analysis for Social
Soientists, Wiley Publications. 2nd Edition, 2008.

2. Visualizing Data; Exploring and Explairing Data with the processing Environmant, O Reily
Publicatieris. 2007

3. Eric Pimpter, Data Visualization and Explaration wilh R, Get Spalial Training seivics, 20017

4. Authors: Xiang Zhou, Sean. Yong Rul, Huang, Thomas 5., Exploration of Visual Data,
Springer Publications, 2003

5. Claus O Wiike, Fundamenials of Data Visdalizatlon, A primer on making infarmative and
compeiling Figures, O'Reily Publications, 2015
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ADB551 BUSINESS ANALYTICS L TPC
30023

OBJECTIVES:
1. Tounderstand the Analyiics Life Cynle.
£ Tooomprehand the process of acguiring Business Inlalligence
3. Tounderstand vanous types of amnalylics for Business Forecasting
4. Tomodel the supply chain management for Analytics.
5. Toapply analytics for differant functions of a business

UNIT| INTRODUCTION TO BUSINESS ANALYTICS 9
Analytics and Data Sclence — Analtics Life Cycle — Types of Analytics — Business Prmoblem
Definition - Data Collection - Dats Preparation - Hypothesis Gensration — Modeling - Validation
and Evaluation — Interpretation — Deployment and lleration

I_.lhlﬂ' | BUSINESS INTELLIGENCE 9
Data Warehouses and Data Mar - Knowledge Management — Types of Decisions - Degision
Making Process - Decision Support Systems - Busimess Intelligence — OLAP -, Analytic funclions

UNIT Il BUSINESS FORECASTING - |
Infreduction to Business Forecasting and Predictive analytios - Logic and Data Dnven Models —
Data Mining and Predictive Analysis Modeling - Maching Learming for Prediclive analvlics

UNIT T HR & SUPPLY CHAIN ANALYTICS g
Hunmman Resources — Planning and Reoruiinent — Tralning and Development - Supply chaln
natwork - Planning Demand, Inventoty and Supply — Logistics — Analytics applications In MR &
Supply Chaln '

UNIT V MARKETING & SALES ANALYTICS 9
Markeiing Strateqy, Markeiing Mix. Customer Behavior — selling Process — Sales Pianning —
Analytics spplications in Marketing and Sales
TOTAL: 45 PERIODS

COURSE OUTCOMES:

« Explam the real world business problems and model with analytical solutions.

= |dentily Ihe business procesies lor extracting Business Intzlligence

= Apply predictive analytics for business fore-casting

« Apply analytics for supply ehain and logistics mané_-gemenl

= Llse analytics for markating and sales.

REFERENCES:
1. R. Evang James, Business Analytics, 2017
2. RN Prasad. Szema Acharya, Fundamentals of Businass Analytics, 2016
3. Philip Kotler and Kevin Keller, Marketing Managemenl 15th edition, PHI, 2016
4. VEP RAD, Human Resource Managameanl, 3rd Edition, Excel Books, 2010.
5. Mahadevan B, "Operations Managemen! -Theory and Practice” 3rd Edition, Pearson
Education, 2018.
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ADB552 MACHINE LEARNING LTPEC
3 003

OBJECTIVES:
» Toupderstand the basics of Machine Leaming (ML}
s  Tounhderstand the rmethods of Maching Learning
« Toknow aboul the implementation espectz of machine learning
» To understand the concepts of Data Analytics and Machine Learning
* To understand and implement usecases of ML

UNIT I MACHINE LEARNING BASICS 8
Intraduction o Machine Leaming (ML) - Essential contepts of ML — Types of leaming — Machine
leaming methods based an Time - Dimenslonalily = Lingarily and Non lingarity — Eary trends in
Machineg leaming — Data Undemstanding Representation and visualization.

uNIT i MACHINE LEARNING METHODS b
Linear methods - Regression -Classification ~Perceptron and Neural networks - Decision trees -
Support vector machines — Probabiiistic models —Unsupervised leaming — Featurization

UNIT Il MACHINE LEARNING IN PRACTICE 9
Ranking - Recommendation System - Designing and Tuning model pipelines- Perfarmance
measurament — Azure Machine Leaming — Opern-source Machine Leaming libraries — Amazon's
Machine Leaming Tool Kit Sagamaker

UNIT IV MACHINE LEARNING AND DATA ANALYTICS 2
Machine Leaming for Predictive Data Analyfics — Data o Insighis 1o Decisions — Data Explomation -
Infarmation based Learning - Similarily based leaming — Probability based learning ~ Eror based
learming — Evaluation — The art of Machine leamning to Predictive Data Analytics.

UNITV APPLICATIONS OF MACHINE LEARNING 8
Image Recogmtion — Speach Recognition — Emall spam and Malwars Fiitering — Online fraud
detection - Medleal Disgnosis.
TOTAL: 45 PERIODS

OUTCOMES:

» Understand the basics of ML

= Explain various ZMachine Learning methods

« [Demonstrete vanous ML techmiques using stendard packages

» Explore knowledge on Machine learning and Data Analytics

« Apply ML to various real lie examples

TEXT BOOKS:
1. AmsetV Joshl, Machine Learning and Artificial Inteliigénce, Springer Publications, 2020
2. Jdohn D. Kellshar, Brain Mac Namee, Aolfe D" Argy, Fundamentals of Machine k=aming for
Prediclive Data Analyties, Algorthms, Workad Examples #nd case studiea, MIT press 2015

REFERENCES:
1. Chrstopher M. Bishop, Pattern Recognition and Maching Learming, Springer Publications:
2011
2. Stuart Jonathan Russell, Peter Morvig, Johr Canny, Arificial Inteligence: A Modem
Approach, Prentice Hall. 2020
3. Machine Leaming Dumimiss. John Padl Muller, Luca Massaran, Wiley Pubilications, 2021
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AggR MACHINE LEARNING LABORATORY :; : ‘;
OBJECTIVES: '
» Toget pragtical knowledge on implementing maching leaming algorithms in real tme
probigm for getting salutions

«  Toimplement supervised leaming and their applications
» Tounderstand unsupervised learning like clustering and EM algoriihms
s Tounderstand the theoretical and practical aspecis of probabilistic graphical models

LIST OF EXPERIMENTS:

1. Implemant the concept of decision trees with sullable data sa1 from real world problem and

clasaify the data sel 1o produce new sample.

Cetecting Spam matls using Support vector machine

Implement facial rezognition applioation with artificial neural network

Study and implement amazon toolkit Sagemaker

implement character rcognition using Multiayer Perceptron

Implement he rot-parametric Locally Welghtad Regression algodthm in order to M data

paints. Selecl appropriate data set for your sxparimesnl and draw graphs,

Implement senliment analysis using randorm forest oplimization algorithom

Write a program to corstruct 2 Bayesian rigtwork, considenng medical data, Use this meidel

lo demonatrale the diagnosis ol hearl patients using fandard Heart Disease Data Sel. You

can uge Java/Python ML library classes/ap|, '

9. Choese best maching learning algorithm to lmplement anling fraud detection

10 Mini-project students wark in team on any socially relevant problem that needs a machine
Ieaming basad sofution, and evaluals the model performance.

= b oW

P

TOTAL : 60 PERIODS
OUTCOMES:
¢ Linderstand the implementation procedures forthe machine lzarmmng atgorthms.
=  Design JavaiFyithon programs far various Laarning aldorithims
Apply appropriate Maching Leaming aigarithms lo data sets
rdaﬁﬁl‘y and apply Machine Leaming aigorthms 1o solve real world problems.

REFERENCES
1. Babastdin Rasehka, “Python Machiive Leaming”™, Pacit publishing (open Source).
2. Elhem Aljpaydin, "Introducbon to Maching Learning”, MIT Pregs, Fourth Edition, 2020.
3. Sluar Russel and Peter Norvlg, “Asdificial Intelligence: A Modern Appraach”, Fourth Edition,
Paarson Edugation, 2020,

SOFTWARE
« Pythontdava with ML packages

ok MINI PROJECT ON DATA SGIENGE PIPELINE '5 :

PC
4 2
OBJECTIVES:
» The students are expested o develop a minl project Tor solving real world problems with
the cancepts and toals Ihey are familiar with,

»  Tousethe Python packages for performing analyfics.
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« Toleam using analytical tools for real world protlems.
= The students are expecisd 1o usad different platforms and lools that suppart datn
analysis; machine leaming, desp learning, Apache Spark, R, Waka, Tensor Fiow,

LIST OF EXPERIMENTS:

Use Twitter data for Sentimen! Analysis

Mail dassification for Spam Detection

Lige of ML algorithma for Stock market Frediction

Designing a Recommeandation System

Using Apache Spark for Time Senes Forecasting
implamentation of Disease Pradiation System

Lisage of Image Segmentation

Design a Fece recognilion Systerm

Lise Natural Language Processing for shor text Summarization

B O T O

TOTAL: 60 PERIODS
OUTCOMES:
» Instali analytical toals and confiquresdistributed file system,
= Have skills in devaloping and execufing analytical procetiures n variols disiribuied
frams=works and databases.
= [Develop, Implement and deploy simple applications on very large datasats
+ Implement simpla to complex dats modeling In NoSQL dalabases.
= Implement real world applications by using suitable analytical framework and tools.

REFERENCES:

1. www kagole com

2 hitps-/amankharwal medium cor/130-machine-learning-projects-solvad-and-explained-
60541 BAfRARZ

3. Jake VanderPias, “Pyfhon Data Science Handbiook™, O'Reilly, 2015.

4. Allen B. Downey, “Think Stats: Exploratory Data Analysis in Python”, Green Tea Press,
2014,

5 Data Science From Saratch: First Principles with Python, Sacond Edition by Joel Grus,
2018

ADEE0 ARTIFICIAL INTELLIGENCE II

LN
= -

OBJECTIVES:

*  To knew the undarlying structure behind inteligence mathematically
s Toknow the logical implications In probabilistic Reasoning,

»  Tokniw the gutomaled leaming lechnigues.:

o Toexpiore the lechnigues in Reinforcement Laarning.

#  Toexplore artificlal Inleligence echnigues for Rabotics.

UNIT | PROBABILISTIC REASONING | o
Acting under uncertainty — Bayeslan Inference — naive bayes models

Prababillistic reasoning - Bayesian networks — exact Inference in BN - approximate inference i
BN — causal networks '
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UNIT I PROBABILISTIC REASONING II 9
Probabllistic reasdning over fime — tme and uncertainty — inferencs in leEmporal models — Hidden
Markov Models — Kalman filters — Dynamic Bayeslan networks

Frobabliistic programming

UNIT Ili DECISIONS UNDER UNCERTAINTY 9
Basis of utiity theary - wtility functions - Muftatinbute ublity funclions = decigion networks -
value of information —unknown prefersnces

Sequential decislon problams - MDPs — Bandil problems - partially ohsatvabla MDPs
Multiagerit environments — non-cooperative game theory — cooperative game theory — making
coliective deoiglons

UNIT IV LEARNING PROBABILISTIC MODELS 5
Statistical learning theory - manmum-likelihood parameter learming - naive bayes models -
generative and descriptive models — continuous models — Bayesisn parameler leaming —
Bayesian lirnear megression — learning Bayesian net struciures — density estimation

EM Algorithm — unsupervised clustering — Gaussian mixture models — leaming Baves net
parametars — leaming HWM —leaming Bayes net strugtures with hidden vanables

UNIT V REINFORCEMENT LEARNING AND ROBOTICS 9
Learming from rewards - passive reinforcement ieaming - aclive reinforoement lsarming -
generalization in reinforcement leaming - policy search — inverse reinforcement learning —
dpplications
Robaots — robille pefoeplion — planning moveamants —ralifofoemianl 1&armirig in robolics —robolic
frameworks — applications of robotics
Philesaphy, athics, and =afety of Al — the lutws of Al
TOTAL:45 PERIODS

OUTCOMES:
On completion of the course, the students wiil be able to:

» Explam the probabilistic regsoning using Bayesan inference

» Apply appropriate Probabilistic reasoning techniques for selving uncertainty problems

» Euxplain use of game theory for decision making.

« Explain and apply probabilistic modals for various use cases

«  Apply Al fechnigues for robotics

TEXT BOOK
1. Stuart Russel and Peter Norvig, “Artificial Intelligence: A Modam Approach”, Fourth
Edition, Pearson Education, 2020,

REFERENCES
1. Dan'W.Patterson, “Introduction to Al and ES”, Pearson Educatian, 2007
2. Kewin Night, ERine Rich. and Nair B.. “Artificial Intelligance”, MoGraw Hill, 2008
3. Pawick H. Winston, “Arilcial Inlefgence®, Third edition, Peamon Edition, 2008
4. Despak Khemani, ‘Adificial Inteligence”, Tata McGraw HII Edusation, 2013
(hitp//nptel.ac ind)
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AN DATA AND INFORMATION SECURITY

LTPEC
3003
OBJECTIVES:

»  To understand the basics of Number Theory and Sscurty

« To understand and analyze the principles of differant encryvption Eechnigues

» To understand the security threats and-attacks

« To untlerstand and evaluale the need for the different securily aspects in real time

applicalions

s To leamn the different applications of Information security

UNIT | FUNDAMENTALS OF SECURITY 9
Computer Securly Concepis - Threals, Aftacks and Assels — Secunty Functional Requirements
— Fundamental Security Design Principles — Attack Surfaces and Aftack Tress. Computer
Security Strategy— Number Theory: Prime Numbers and Factorzation, Modular Arithmetio, GCD
and Euclidean Algarithm, Chinese Remainder Theoram. Multipbcetion Modulo m and the Tolient
Function, Prablems, Fermat and Euler Theoréim. Primitive Rools and the Struchire of F*p,
Number in olher Bases, Fast Computation of Powers In ZimZ, Mulliplicative Funclions, Group
Theary, Fields and Problems

UNIT Il ENCRYPTION TECHNIQUES AND KEY MANAGEMENT S
Symmetric Encryption Principles — Data Encryplion Standard — Advanced Encryplion Standard -
Siream Ciphers and RC4 - Cipher Block Modes Operation — Digital Signatures - Key
Distributions - Public Key Gryptosystem: RSA, Eliptic Curve Cryplography - Key Exchangs
Algorithms: Diffie Hellmen and ELGamal Key Exchange

UNIT I AUTHENTICATION, INTEGRITY AND ACCESS CONTROL 9
Authentication: Security Hash Function — HMAC — Electronic User Autheptication Principles,
Password Based Authanticetion. Token Based and Remote Authentication. Internet
Aulhentidativn Appllcations: Kerberas X 500 - Public Key Infrastructure: Access Contral: Access
Control Pringiples - Subjecta, Objects, and Acdess Rights - Discreticinary Access Control -
Exampia. UNIX Fie Access Contml — Role Based Access Control - Allrfibule-Based Access
Contral - Identity, Credential -and Access Management - Trust Frameworks

UNIT IV SECURITY g
Systemn Security; Firewall, Viruses, Worms, Ramsomeware, Keylogger, Greyware, DS, DDoS
Network Security. SSL — Tis ~ HTTPS —IP Security, OS5 Secunty: Introduction fo Operating
System Security - System Security Planning - Gpemating Systems Hardening - Application
Security - Seourity Maintenance - Linux/Unix Security - Windows Security - Virtualization
Secunity; Wireless Secunty: Risks and Threats of Wireless- Wireless LAN Secunty- Wireless
Secunty Policy-Wireless Seourity Architectures-Wireless security Tools

UNITV SECURITY APPLICATIONS 9
IOT security: Introduciion- Archileciures- Sacurity challenges- Securily requirements- Trust, Data
confidentiality, and privacy in 10T- Security in future 10T systems; Cloud Security: Security
reguirsments - Securily palleris and Archileolursl -steménts- Cloud Security  Architecturs-
Security Managemenl in the Cloud- Availability Management- SaaS Availabllity Managemeant-
PaaS Availability Management- laaS Availabilly Managemenl- Access conlrol- Sacurily
Vulnerablity, Palch and Configuration Managemen, '
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OUTCOMES:
»  Understand the fundamentals of secunty and the significance of pumber theory In
computer security

#  Leam the public key oryptographic standards and authantication scheme

= Able i apply the seaurity framewarks far real time applicaticins

e Undesstand the securlty threats and-altacks in 10T, Cloud,

= Able o develop appropriale security algarithms understanding the possitile threats
TOTAL:45 PERIODS

TEXT BOOKS:
1. William Staliings, "Cryptagraphy and Network Security Principies and Practice®, Fifth
Edition, 2011, Pearsan Education Intermational
2. Wiliam Stallings-and Lawre Brown, "Computer Security Principles and Practios”, Third
Edition, 2015, Pearson Education International

REFERENCES:
1. Tim Mather, Subra Kumarsswamy and Shaehsed Latil, “Cloud Sscurlly and Privacy: An
Enterprise Perspective on Risks and Compliance”, 2009, Oreilly
2. Mikhall Gloukhovissy, “loT Security: Challenges, Soluticns & Fulute Prospects”, 2018,
Krnowledge Sharing Article, Dl Inc.
3. Pradip KumarDas, Hruda'rn Kumar Tripathy, Shafiz Affendi Mohd yusul, Prvacy and
Secuwity lssues in Big Dala, An Analylical View on Business Inlelligence. Springer 2021,

ITa501 WEB TECHNOLOGY L TP c
3 0 0 3
OBJECTIVES:
= Toundérstand sboul client-senar communication and prolocols used during communjcation.
« Todeskgn inleraclive web pages using Scripling langusges.
= Toleam server side programming using servials and JSP

» Todevelop web pagas using XML/XSLT.

UNIT I WER SITE BASICS AND HTML |
Wah Essentials: Clients, Servers, and Communication; The Intemet-Basic Internet Protocols -The
Warld Wide Web-HTTP request message-response message-Web Clients Web Servers. Markup
Languages: XHTML. An Infroduction (o HTML History-Versions-Basic XHTML Syntax and Semantios-
Some Fundarantal HTML Elsimenis-Relative URLs-Lists-tables. Framds-Forms-HTML 5.0;

UNIT Il CSS AND CLIENT SIDE SCRIPTING 8
Style Sheets: CSS-Introduction to Cascading Style Sheets-Features-Core Symtax-Style Shests and
HTML- Style Rule Cascading and Inheritance-Text Properies-Box Model Normal Flow Box Layoul-
Beyond the Normmal Flow-C553.0. Client-Side Programming: The JavaScript Language-History and
Versions Introduction JavaSecript in Perspeclive-Syntax-Variables and Data Types-Statemants-
Dperators-Literals-Funchons-0Objects-Arrays-Built-in Objecis-JlavaScrpt Debuggers.

UNIT I SERVER SIDE SCRIPTING 9

Host Objects: Browsers and the DOM-Infroduction (o the Doclimant Obiject Modsl DO History and
Levels-intringic Event Handling-Modifying Elemenl Style-The Dogument Tree-DOM Event Handling-
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Accommotdating Noncomplian! Browsers Properlies of window. Server-Side Programming, Java
Serviets- Architecture -Overview-A Serviet-Generating Dynamic Content-Life Cycle- Parameter Data-
Sessions-Cookies-URL Rewrlting-Other Capabililes-Data Storage Serviels and Caoncurrency-
Databases and Java Sarylets.

UNIT IV J5P AND XML a2
Separating Programning and Presentalion: JSP Technology Introduction-JSF and Senvdets-Running
JSP Applications Basic JSP-JavaBeans Classss and JSP-Tag Libraries and Flles-Support for the
Modal-Visgw-antraller Paradiom- Databases and J5P Represenling Web Data: XML-Daciments and
Vocabularigs-Versions and Declaration-Namespaoes- DOM basad XML processing Event-orisnted
Farsing SAX-Transforming XML Documents-Selecting XML Data:  XPATH-Template based
Tranatormations: XSLT-Displaying XML Documents in Browsers,

UNITV AJAX AND WEB SERVICES 9
AJAX Ajax Cllent Server Architeciure-XML Hitp Request Object-Call Back Methods. Web Sarvices.
JAX-RPC-Concepts‘Wiiting a Java Web Semvice-Writing a Java Web Service Client-Describing Web
Services: WSDL- Representing Data Types: XML Schema-Communicating Object Data: SOAP
Related Tachnologies-Software Installation-Stonmng Java Objects as Files,

TOTAL: 45 PERIODS
OUTCOMES:
At the end of the course, the student should be able to:
« Design simple web pages using markup languages like HTML and XHTML.

Create dynamic web pages using BHTML and java saript thal is easy to navigate and use.

Program seneer side web pages that have to procass request from cllent side web pages.
Represent web data using XML and develop web pages using JSP.
Lnderstand vanous web senvices and how these wab serices iInteract

TEXT BOOK:
1. Jefirey . Jackson, "Web Technologles—-A Computer Sclence Persgective”, Pearaon
Education, 2006.

REFERENCES
1. Robert W. Sebesta, "Frogramming the World Wide Web", Fourth Edition Pearson
Education, 2007 .

2 Deltel, Deltel, Goldberg, “Internet & World Wide Web How To Program”, Third
Edition, Pearson Education, 2006, .
3. '‘Marty Hall and Larry Brown," Core Web Programming™ Second Edition, Violume | and I,
Pearson Education, 2001
4. Bales. Devaloping Web Applications”, Wiley, 2006

Faaty WEB TECHNOLOGY LABORATORY

e r
(= |
& T
K 0

OBJECTIVES:
= Todesign Inferactive web pages using Seripting languages.
« To learmn server side programiming using senvdals and JSP.
» Todevelop web pages using XMLIXSLT
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LIST OF EXPERIMENTS:
1. Create a web page with the following using HTML

i} To embed an linage map in a web page.

i} To fix the hat spots

i) Shiow all the ralated information when the hol spols are clicked
Create a web page with all types of Cascading style sheels.
Client Side Seripts for Validating Web Form Controls using DHTML.
Instaliation of Apache Tomcat web sarver.
Write prografms in Java using Serviats:

To invoke serviels from HTML Tarms.

Session Tracking.
6. Write programs in Java 1o create three-tisr applications using JSP and Databasea
« For conducting on-line examinalion. _
» For displaying student mark st Assume that student information s available in a
database which has been stored in'a detabase server,

Programs using XML - Schema — XSLT/XEL
Programs using DOM and SAX parsers.
Frograms using AJAX.
Consider a case whane we have two web Senices- an girling senvice and a travel agent ancd
the traval aganl is searching for an aidne. Implement this scenario using Web Services and
Data base.

oLk

mom

—
o

TOTAL: 60 PERIOCDS

OUTCOMES:
Upeon Completion of the course, the studenis will be able to:

= Design simple web pages using markup languages ke HTML and XHTML

»  Create dynamic web pages using DHTML and java soript that is easy to navigate and use.

» Program server side web pages that have to process request from ciient side web pages:

» Represent web dats using XML and devalop web pages using JSP.

s Understand various web sesvices and how these web services Inferact.
SOFTWARE REQUIRED:

« Drsam Weaver or Equivalent, MySOL or Equivalent, Apache Servar, WAMP/XAMPP

ADES11 ARTIFICIAL INTELLIGENCE — Il LABORATORY

or
o -
=T
MO

OBJECTIVES:
»  Toimpar knowledge-about Artificial Intelligence.
«  Tounderstand the rmiain abistractions and reasoning for intelligent systers.
« Tounderstand ihe use of Artfficial Intelligence in various applications

LIST OF EXPERIMENTS:

To implemant Bayesian Belial networks

Approximate inferences in Bayesian netwark

To implement decision problems for varous real-waorld applications
To learn various Bayesian parameters

lrmplementation of Hidden Markov Models

Implement EM algarithm for HMM

Ll L S b
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7. Implemeril the Reinforcement learning for vatious reward based applications
8 Mini-Project

OUTCOMES: TOTAL PERIODS:E0
» Solve basic Al based problems:
e Implement the concept ol Bayesian Notwork,
» Apply Al lechniques lo reail-world problems 1o develop intelligent sysiems:
s Implement HMM for real-werld application
« Use Relnforcement Learning to mplement various inteliigent systems

SOFTWARE:
» Python/Java with Machine Learning packages.

REFERENCES:
1. aimacbds - GiHub [hHpsi/github com/simacotde
2. DanW. Pateraan, “Introduchon 1o Al and ES®, Pesarsan Education, 2007
3. Kavin Nighl. Elslne Rich, and Nair B, “Ariifcial Inteligence”, McGraw HIl, 2008
4 Palrick H Winston, "Artificiaf Intelligence”, Third edition, Pearsan Editlon, 2006
5. Deepak Khemani, “Arfficial Intelligence”, Tats MeGraw Hill Education, 2013

(hiip:tnglel aeind)

H58581 PROFESSIONAL COMMUNICATION L

o -
Mo
-0

OBJECTIVES:

= Enhanee the Employability and Career Shills of studenls

» Orent the studants towards grooming 85 a professional

» Make them Employable Graduates

#  Develop thair eonfidence and help tham attend intervisws succeasiully.

UNITI
intraduction 1o Soft Skills-- Hard skills & soft skills - employability and cameer Skills—Grooming as a
protessional with values—Time Managemenl—Ganaral awananess of Current Affairs

UNITH

Self-Introduction-organizing the material - lmmdut;ﬂng anesall to the audence - introducing the lepie -
answering questions — indlvidual presentation practice— presenting the visuals effectively — 5 minute
presentations

UNIT i1
Intraduction to Group Discussion— Participating in group discussions - understanding group dynamics
- brainstorming the topic — quesfioning and clarnfving G0 strategles- activities o improve GD skills

LUNIT IV

Interview efiquetle — dfess code - bbdy language - -allending |ob intervlews- lelephons/siyps
Interview -one 1o one Interview &panel interview — FAGQS refated to job Interviews
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UNITV
Recognizing differences. between groups and leams- managing Hime-managing stress- networking
professionally- respecting soclal protocols-understanding career management-developing & long-term
pameer plan-making career changes
TOTAL:30 PERIODS

OUTCOMES:
At the end of the course Leamers will be able to:

= Make effeclive presentations

» Partleipate confidently In Group Discussions

« Aftend job interviews and be successiul in thern.

« Develop adequate Sofl Skills required Tor the workplace

RECOMMENDED SOFTWARE
1. Open Sourca Software.
2. Win English

REFERENCES:

1. Butt=rfield, Jef Sofl Skills for Everyone. Cengage Learning: New Delhi, 2015

2. E. Suresh Kumar &t al. Communication for Professional Suceess. Orient Blackswsn:
Hyderabad, 2015

3 Interast English Lab Manual for Undergraduate Students,, GrigntBalckSwan: Hyderabad, 2016

4. Raman, Meenakshi and Sangesta Shama. Professional Communication Oxfond University
Press: Onford, 2014

5. S. Hariharanetal Soft Skills. MJP Publishers: Chennal, 2010,

AD8g&12 SOCIALLY RELEVANT PROJECT LTPC
0042

OBJECTIVES:
= The students are expected to dévelop sclufion for socially existing problems with the
cancepls and tools they are familiar with.
e A few broad areas related o the cowse are presented below
= The list below is anly a guldeline for the students and the students are molivaied (o bulld the

projects o portray their own creatlivity.

FRACTICAL EXERCISES:
1. Solva social problems using Siatistical and Mathematical Concepts

. Solving Big Data related Concepts
. Solving Business Intelligence related Concepis
. Solving problerns with Machine Leaming Algorithrms.

Solving problams with Desp Learning Algarithms

Solving any Security Retated Problems.
. Salving health Reiated Problems.
. problems related to Data wrangling

D =) 0 &n & @ kK

TOTAL: 60 PERIODS
OUTCOMES:
= The students are expected to use different platforms and tools like SAS, Python, R, Scala
« Big Data: Hadoop Ecosyslem (Hive, Pig, Sgoop, Flume), Big Data Lakes No SO, Apache
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Spark, Spark MLLIb , HPCC, Stram.

= Business Intelligence : SQAL, Microsoft Power Bl, SAP BI, Tableau, Oracie Fusion,

« Machineg Leamning and Deep Leamning © TensorFicw. Keras, Artificial Neural Networkes:
Peep NeuralNats, Convolution Neural Networks; Suto encoders.

REFERENCES:
1. h Jdiwann Jefsmyiordan. meliml- fs-auides
2. Problems listed In Smart india Hackalhon . www.sih.gov.in

ADBT07 DEEP LEARNING
OBJECTIVES:
1- To understand the basics of deep neural networks
2; To understand CNN of architectures of deep neural networks
3 Tounderstand the concopts of Artificial Neural Metworks
4: To leam the basics of Data sclence in Deep |earming
B To learn aboul applications of desp lsaming in Al .and Data Scence:

UNIT | DEEP NETWORKS BASICS 9
Linear Algebra: Scalars — Veclors — Malrices and tensors, Probabllity Distributions — Gradient-
based Optimization - Machine L=8ming Basics: Capscity - Ovedilting and upderfitting --
Hyperparamelers and valldation sets — Estimatars — Bias and varlarce '

— Siochastic gradient descenl — Challengss mativaling desp leaming, Desp Networks Desp
feetforward networks: Regularization — Oplimization,

UNIT N CONVOLUTIONAL NEURAL NETWORKS 9
Comoiution Operation - Sparse Interactions — Parameter Sharing — Equivanance — Pooling —
Convolution Variants; Strided — Tied - Transpoesed and dilsted convolutions; NN Learming:
Nenfinearity Functions — Loss Funafions — Regulanzafion — Optimizers — Gradient Computation.

LINIT I DEEP LEARNING ALGORITHMS FOR Al 8
Artificail Naural Netowrks - Linear Assodialive Metworks - Parceplrons -The Backpropagation
Alganthin - Hopfield Nelas - Boltizmann Machines - Degp REMs - Variatioral Auencoders - Degp
Backprop Natworks- Autoencoders

UNIT IV DATA SCIENCE AND DEEP LEARNING 9
Data science lundamentals and respansibliities of 2 data sclentist - fife cycle of dala sclence — Data
science tools - Data modeling, and featunzation - How 1o wark with data variables and data sclence
tools - How to visuslize the data - How to work with machine leaming algorithms and Artificial
Neural Networks

UNITV APPLICATIONS OF DEEP LEARNING 8
Detection in chest X-ray images -object detection and classification -RGB and depth /mage fusion -
NLP tasks - dimensionafity estimation - lme seres forecasling -buliding slectrio power arid for
controliable energy resources - guiding charities in maximizing denations and robotic control in
Industnal efwvironmants.

TOTAL:45 PERIODS
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OUTCOMES:
CO1: Explain the basics in deep neural networks [K2)
CO2: Apply Comvolulion Meural Metwork for image processing (K3)
CO3, Explain the basics of Artificial Intelligence using desep leaming (K2)
CO4: Apply deep learning slgarithms for data science
C0O5: Apply cleap fearning algarittms Tor varely applicalions

TEXT BOOKS:

1. lan Gaadiellow, Yoshua Bangio, Asron Courville, "Deap Learming”, MIT Press, 2016

2. Slone, James. (2019) Arfificidl Inteligence Engines: A Tutorial Introduction to the
Mathematics of Deep Leaming, Sebtel Press, Unjted States, 2019

3. Vance, Willam , Usta Science: A Compretansive Beginners Guide to Leam tha Realms of
Data Science (Hardcover - 2020), Jolningthedotsty Limited

4, Wanl, MA., Raj, B, Luo, F, Dou, D {Eds.), Deep Leaming Applications, Volume 3 Springat
Publications 2022

5. Charu C, Aggarwal, “'Neural Networks and Deep Leaming: A Textbook", Springer
International Punlishing, 2018,

ADE8702 TEXT ANALYTICS

W
o -
[~ T
N ]

OBJECTIVES:
1: To uncersiand (e methods fof keyword exiraction fom documeants.
2 To learn clustering methods for grouping of documeanis.
3: To explore hie mesthods Tor classfication of doouments gand E-malls.
4. To explore lext visuallzation lechniques and anomaly detection,
5 To learmn aboul Evenls and trends in lext stteams

UNIT | TEXT EXTRACTION =]
Introtiction- Rapld automatic keyword extraciion. candidate keywords, keyward scares, adjoining
keywords, extracted keywords-Benchmark evalualion: precision and recall, efficiency, stoplist
generation, Evaluation on new artidles.

UNIT I DOCUMENT CLUSTERING g
Muttilingual document custenng: Multiingual LSA, Tucker! mathed, PARAFACZ method, LSA with
term ahignments. LMSA, LMSA with term -alignments; Constrained olustening with k-means type
algonthms.

UNIT Il CONTENT BASED CLASSIFICATION B
Classification algorithrms for Document Clessification, Content-based spam small classification,
Utilizing nonnegative matrix lactorization for email classification preblems.

UNIT IV ANOMALY AND TREND DETECTION 9
Taxt visualization techniques: Visualization fn text analysis, Tag clouds, tag clouds, authorship and
change tracking, Deta Exploration and the search for noval pallerns, sentimenl tracking, visual
analytics and Futursl.ens, scenario discovery,

adaptive threshold selfing for novelty mining: Introduction, adaptive threshald for anomaly
detention, Expenmental study,
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UNITV TEXT STREAMS 10
Events and trends in text streams: Introduction, Text streams Feature extraction and data
reduction, Evant detection, Trend detsction, Event and trend descriptions: Embeadding semantics in
LDA topic models: Introduction, vector space modeling, latert semantic analysis, probabilistic
lalent semantic analysis; Lalent Dinchlet allooation, embedding extemal ssmanlics lrom Wikipedia:
data-driven-semantic embedding.
TOTAL:45 PERIODS

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

GO - Design text extraction lechnigues

CO02: Devise clustering techniques for text mining

CO3: Deslgn clasaification lechnigues for text mining

CO4; Apply visualization techniques and perform anomaly & trend detection

C08: Perform Event operations in Text alreams

REFERENCES
1. Michesl W. Berry & Jacob Kogan,Text Mining Applicatiens and Theory”. Wikey publications.
2010.
2. Agpamwal, Chary C.. and ChengxiangZhal, eds., “Mining text data”™, Springer Sciencse &
Business Maedia, 2012

3. Minar, Gary, =t al,, "Practical text mining and statistical analysis for non-structured text data
applications”, Academic Press, 2012,

4. Srivasiava, Ashok N, and MebranSahami, “Text mining Classification, clugtering, and
applicafions™, Chapman and Halll{CRC, 2009,

5. Buitelaar, Paul, Philipp Cimiane, and Bemardo Magnini, eds.. "Ontology learning from text
methods, evalusiion &nd applications", Vol 123 108 press, 2008,

ADBTO03
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BASICS OF COMPUTER VISION

W o=

OBJECTIVES:
1: To review image processing technigues for computer vision
2: To understand various featiures and recognifion techniques
3: To leam about hislogram and binary vision
4: Apply Ihree-dimensional image analysis techiniques
5: Study real word applications of computer vision algonthims

UNIT | INTRODUCTION 9
Image Procassing, Computer Vision What Is Computer Vision - Low-leved, Mid-level High-lavel
Fundamenials of Image Formation, Transformation: Orlhogonal, Euclidean, Affine, Projective,
Fourer Translorm, Convolution and Fliltering, Image Enhancement, Restoration, Hislogram
Processing.

UNIT I FEATURE EXTRACTION AND FEATURE SEGMENTATION 9

Fealure Extrgction -Edges - Canny, LOG, DOG: Line detectors (Hough Transform), Comers -
Harris and Hessian Affing, Crentation Histogram, SIFT, SURF, HOG, GLOH, Scale-Space
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Analysis- Image Pyramids and Gaussian defivative filters, Gabor Fillers and DWT.
Image Segmentation -Region Growing, Edge Based approaches lo segmentation, Graph-Cut)
Mean-Shilt, MRFs,; Texlire Segmentation.

UNIT Il IMAGES, HISTOGRAMS, BINARY VISION g
Simple pinhole camera madel - Sampling — Quantisation - Colour images - Noise - Smoothing —
10 and 30 histograms - Histogram/image Equalisation - Histogram Companson - Back-projection -
k-means Clustering — Thrasholding - Threshold Datection Methods - Variations on Thresholding -
Mathamatical Morphology — Cornsctivity.

UNIT IV 3D VISION AND MOTION 9
Methods for 3D vision — projection schemes — shape from shading — photometric slerso - shape
fram texture — shape from focus — achive range finding — surface representafions — paint-based
representstion — velumelric fepresantations - 30 ohjeet recognition - 30 teconstruction -
intreduction ta motion — triangulation ~ bundle adjustment — translational alignment — paramelric
mption-spline-based motion- aptical flow — layersd mation,

UNITV APPLICATIONS 8
Overview of Diverse Computer Vision Applications; Document Image Analysis, Biomefrics, Object
Recognitton, Tracking, Medical Image Analysis. Content-Based Image Retreval, Video Data
Processing . Virual Reality and Augmented Reality.

OUTCOMES:

= Explain low level processing of image and transformation technigues applisd to images
Explain the feafure extaclion, ssgmentation and object recognition methads.
Apply Histogram transfirm for detection of geometric shapes |ke line, alipse and objects.
Iustrate 3D vision process and mation estimation technigues
Apply vimion technigues to real time applications.

@ & = @

TOTAL:45 PERIODS
TEXT BOOKS:
1. 1. D. A Forsyth, J. Pones, “Computer Vision: A Moderm Approach’, Pearson Educstion,
2003.
2. Rithard Szeliskl, “Computer Vision: Algarithms and Applications”, Sgringer Verlag London
Limited, 2011

REFERENCES:

1. B K. P Hom -Robol Vision, MoGraw-Hill,

2 Siman J. D, Prince, Computer Vidion: Models, Leaming, and Inference, Cambridge
University Press, 2012,

3. Mark Nixon and Alberto S, Aguadp, Fealure Extraction & Image Processing for Compuler
Visien, Third Edition, Acadamic Press, 2012,

4. E R Dawves, (2012), "Computer & Machine Vision . Fourth Edition, Acadamic Press.

5. Concise Compuler Vision: An Introduction into Theory and Algorithms, by Reinhard Klette,
2014
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ADET BIG DATA MANAGEMENT

LTPC
3024
OBJECTIVES:

Tounderstand about big data.
- Toleamn and use NoSOL big date management.

To leam mapreduce analylios using Hadoop and refated tools.

To work with map reduce gpplicstians

To undarstand the usage of Hadoop related teots for Big Data Analylics

Il ol e

uMIT | UNDERSTANDING BIG DATA 9
What Is big data — why big data — convergence of key trends — unstructured data — industry
examples of big data — web snalytics - big data and marketing - fraud and big date - risk and big
data — cradif risk management — blg data and algorithmic trading — big data and healthcare — big
data In madicine - advertlsing and big data - blg data technolugies - introduction lo Hadoop — apen
suuree technologies — tloud and big dats — mubile business intelligence — Crowd sourcing analytics
= [nter and trans firewall analytics.

UNIT I NOSQL DATA MANAGEMENT 9
Intraduction to NeSOL - aggregate data models — aggregales — key-value and document data
models — relationships — graph databases — schemaless databases — materalized views —
distribution modefs - sharding - master-slove replicalion - pear-pesr replication - sharding and
raplication — conglstenay — relaxing conslstency — version stamps — map-reduce — partifioning and
combinmg - composing maprasduce calouiEiions,

UNIT It BASICS OF HADOOP 9
Data formal — analyzing data with Hadoop — scaling oul — Hadoop streaming — Hadoop plpes —
design of Hadoap distributed file system (HDFS) — HOFS concepts — Java interface — data flow —
Hadoap MO - data Integrily — compression - sariafization - Avio - file-based data strustures.

UNIT IV MAPREDUCE APPLICATIONS 9
MapReduce warkfiows — unit fests with MRUnit — test data and local tests — anatomy of

MapReduge [ob run = classic Map-redluce - YARN - fallures in clagagic Map-reduce and YARN - job
scheduling —shuffie and sart — task execution — MapReduoe types — input formats — output formats,

UNIT V HADOQOP RELATED TOOLS )
Hbase —data model and Implementations — Hease clients — Hbase examples — pravia Cassandra -
caasandra data model - cassandra examples - cassandra dients — Hadoop |nlegration, Pig -
Grunt — pig data model - Pig Latin — developing and testing Pig Latin scripts. Hive — data types and
file formats — HiveQL data definition - HiveQL data manipulation — HiveQL queries.
TOTAL:45 PERIODS

OUTCOMES:
After the completion of this course, students will be able o

= Desonbe big data and use cases from sslected business domains.

= Explain NoSOL big data management.

= [ristall, configure, and run Hadoop and HDFS.

«  Perform map-reduce analylics using Hadoop

» lUse Hadoop relaled toals such as HBase, Cassandra, Plg, and Hive for big data analylics.

Curriculum and Svilabus | AI & DS | 22017 73



Departmem of Al & DS, PEC

LIST OF EXPERIMENTS: PRACTICALS:15
PERIODS

1. Downloading and installing Hadoop; Understanding diferent Hadoop modes. Startup soripts.

Configuration files,

2. Hadoop Implzmentation of file mansgemeant tasks, such as Adding files and directories,

rednieving files and Deleting Mes

3. Implement of Matrix Mulliplcation with Hadoop Map Reduce

4. Run a basic Weord Count Map Reduce program o understand Map Reduce Paradign.

5 Installstion of Hive along with practice examples.

7. Installation of HBase, Instaliing thrift alohg with Practice examples

8. Palrice impariing and sxporfing data from varlous dala bases.

Software Reguirements:
Hadoop, Java, Hive and HBase.

TOTAL:75 PERIODS
TEXT BOOKS:
1. Michae! Minall, Michele Chambers. and Ambigalhiraj, "Big Data, Blg Analvtics; Emerging
Business Inteliganpe and Anatylle Trends for Today's Businesses”, Wikey, 2013,

2. Eric Sammer, "Hadoop Operalions”, O'Rellizy, 2012
REFERENCES:

1. E. Capriclo, D, Wamplér, and J. Rutherglen, "Programming Hive®, O'Railley, 2012
2. Lars George, "HBase: The Dafinitive Guids", O'Reilley. 2011

3 Eben Hawit, "Cassandra: The Definlive Guide”, O'Relllay, 2010,

4, Alan Gates, Programming Pig”. O'Reilley, 2011 '

ADET05 Al AND ROBOTICS

-
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OBJECTIVES:

To study the Robol Locomotion and lypes aof robots.

To mxplore fhe kinematic models and constrainis:

To Leam sensors of robats-and Imsge pracessing fof robotics.
To understand the methodsfor mobille robot Localization

To study the Palh planning and Navigation of Robats.

Lol = B

UNIT | ROBOT LOCOMOTION 9
Introduction to Al and Raboties — robot locomaotion - legged mebile rabots - wheeled mabile rabots
—aerial moblle robots

LINTT 0l MOBILE ROBOT KINEMATICS g
Kinematic modets and constraints - moblle mbot maneuverabliity — mobile robot workspace -
advanced Kinematcs — mobion controd

UNIT i ROBOT PERCEPTION 8

Sensars for mobile robots — computer vision for robots — Image processing for robotics — place
recbgnition — range data.
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UNIT IV MOBILE ROBOT LOCALIZATION 9
Introduction to localization — noise and aliasing — localization-based navigation — bellef
representation — map representalion - probabilistic map-based locallzation - autonomous map
bullefng,

UNIT V ROBOT PLANMING AND NAVIGATION g
Pianning and navigation - planaing -and reacting — path plarnning — obstacke avoidance — navigation
arohiléciures.
TOTAL 45 PERIODS

OUTCOMES:
After the completion of this courss, students will be able to:

CO1: Explain the lypes of Robots

CO2: Namate the kinematics of Robats

CO3: Implement image processing algorithms

CO4: Dewise Localization algorithms

CO5: Devise Path planning methods for navigation

LIST OF EXPERIMENTS: PRACTICALS:15
PERIODS

Line tracing Lot

Gesture controlied bol

d(Four) DOF Rebotic Arm

Home Securily System using NodeMcU

RF Contralled or WiFl controlled Navigation bot

Pick and place bot with Object Detetction

Wall Fullowing bot

Maze solving Robot

Forward and reverse kKinemallcs based expeariment using open source platfaims
ﬁ Computer Visio based rmbofic tasks execution

OB NO SN

e

Sottware Requirements:
Cpan Source Softwars
TOTAL:7T5 PERIODS
TEXT BOOKS:
1. R Siegwart, | R Nourbaksh and D. Bcamamuzza, “Infroduction (o Autenomous Maobile
Robots™, Second Edition, MIT Press, 2011,
2 Shiarl Russel and Peler Nomvig, "Arificial Inteligence: A Modem Approach”, Fourth Editlan,
Pearson Education, 2020,

ARBT11 DEEP LEARNING LABORATORY

LTPC
0042
OBJECTIVES:

1: To leamn deep neural networks and apply for simple prablems

2:To Learn and apply Convolution Neural Network for image processing

3: To Learn gnd apply Recurrent Neural Network and ite variants Tor text

analvels
4: To augmenl data using gansralive imModels
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5: To explore real world spplications with deep neural networks

LIST OF EXPERIMENTS:
1. Solving XATR problem using Multiiayer perceptron
2. implement charagiar and Digil Recognition using ANN
3. Implament the analysis of X-ray image using aulosncoders
4. Impleament Speech Recogniton using NLP
5. Deyelop B code to design object detestion . and classification Tor fraffic analysis using
CNN
6. Implement online fraud detection of share matket data using any one of the data
analytics taois.
7. Implemant Image augmentstion using deep RBM,
8. Implemant Sentiment Analysis using LSTM,
8, Minl Project: Number plate recognition of traffic video analysis.

Hardware/Software Reguirements

Software:
. Understanding an Working of Cofab-and Transfer Leaming Networks:
. High end GPU Systems { Huge Compitation)

OUTCOMES:
CO1: Apply deap neural retwork for simpie prablems
COZ: Arply Convalution Nedral Nebwork Tof image processing
COA: Apply Recurmanl Neural Natwork gind its variants Tor lext aralysts
CO4: Apply generative modeals Tor data augmentation
205 Davelop & real warld application using suitable deep neural netwarks
' ' TOTAL:60 PERIODS
REFERENCES
1. Wani, MA, Raj, B., Luo, F, Dou, D, {Eds.), “Deep Leaming Applications”, Volume 3,
Springer Publications 2022,
2 Stone, James. (2018), © Arfificial Intelilgence Engines: A Tutorial Introduction 1o the
Mathematics of Deep Leaming”, Sebtel Press; United States, 2018

ECBB31 MICROPROCESSORS AND MICROCONTROLLERS LTPC
3 00 3

OBJECTIVES:
« To understand the Archileclure of 8086 microprocessaor
« Tolearn the design aspects of KO and Mamary Irlerfacing clrcults.
» To nterface microprocessors with supporting chips.
»  Tostudy the Architecture of BO51 microcontrolier.
#  To'design a microcontroller based syslem

UMIT | THE E0BE MICROPROCESS0OR 9
Introdudlion lo 8086 — Microprocessdr architecture — Addressing modes - Instruction set and
assembler direclives — Assembly langusge programming — Medular Programming - Linking and
Relacation - Stacks - Procedures — Macros — Interrupts and intenrupt service routines — Byte and
String Manipulatior,
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UNIT Il 8086 SYSTEM BUS STRUCTURE 9
BOBG signals — Basio conflgurations — System bus timing —Syslem design using 8086 — /O
programming — Intraduction to Muitiprogramming — System Bus Structure — Multiprocessor
configurations — Coprocessar, Closely ooupled and loosaly Coupled configurations - Introduction
o advanced processors

UNIT I /O INTERFACING 9
Memory Interfacing and 0 Interfscing - Parallel communicalion nlerface - Serial
communication Interface — D/A and A/D Interfage - Timel - Keyboard fdisplay controller —
Interrupt comtralier— DMA controller — Frogramming and applications Case shudies: Traffic Light
control, LED display , LCD display, Keyboard dmptaff inlerface and Alartm Conlroller..

UNIT IV MICROCONTROLLER 9
Architecture of 8051 — Special Function Registers{SFRs) - /0 Pins Ports and Circulls -
Instruction set - Addressing modes - Assembly language programming.

UNITV INTERFACING MICROCONTROLLER 9
Programming 8051 Timers - Serial Pont Programming - Intermupts Programming — LCD &
Keyboard Interfacing - ADC, DAC & Sansor Interfacing - Exdarnal Memory Interface- Stepper
Motor and Waveform generation - Comparsan of Micropraceasor, Microoantroller, PIC and ARM
processors

OUTCOMES:
At the end of the course, the students should be able to:
s Understand and execute programs based on 8086 microprocessar.
« Design Memaory Interfacing clreults.
s Design and interface VO cirouits
+ Dasign and implansent 28051 microcontrolier bassd systems:

TOTAL:45 PERIODS
TEXT BDOKS:
1. Yu-Cheng Llu, Glenn A Gibsord, "Micmcompuier Sysiems: The-80BE / BDEB Famlly -
Architecture, Programming and Design®, Second Edition, Prentice Hall of India, 2007
[UNET |-k

2. NMohamed Al Mazidi, Janice Gilispie Mazidi, Rolin McKinlay, “The 8051 Microcontrolier
and Embeddad Systems: Using Assembly and C°, Seeond: Edition, Pearson education;
20TT{UNIT TV-¥)

REFERENCES:
1. Doughlas V.Hall, “Microprocessors and  Intedacing.  Programming and
Hardware", TMH.2012
2. AK Ray K MBhurchandi, "Advanced Microprocessors and Peripherals” 3% edition. Tata
MeGrawHill, 2012

Curriculum and Svilabus | AI & DS | 22017

i

~



Departmem of Al & DS, PEC

Aa0es SOFTWARE DEVELOPMENT PROCESSES

LTPC
3003
OBJECTIVES:

1: Toacquire knowledge on soffware process management

2; To scquire managerial sklils for software project development.

3; To undersiand software economics

4: To seqguire knowledge about real time software development scenirios.

UNIT | SOFTWARE PROCESS 8
Softwere Process Malurity Scoftware malirity Framework, Principles of Softwere Process
Change, Software Process Assessment, The Inffial Process, The Repeatable Process, The
Defined Process, The Managed Procass, The Optimizing Process. Process Reference Models
Capabllity Maturity Medel (CMM), CMMI, PCMM, PSP, TSP).

UNIT I SOFTWARE ECONOMICS AND LIFECYCLE 9
Sofiware Projest Managemen! Renaissance Conventional Sofiware Managemant, Evolution of
Software Economies, Improving Software Economics, The old way and the new way. Life-Cycle
Phases and Process anfacts Engineenng and Production stages, incepbon phase, elaboration
phase, construction phase, wransition phase, artifac] sets, management artifacts; engineering
ariifacts and pragmalic artifacts, model-based software architeciures.

UNIT I SOFTWARE PROCESSES PLANNING g
Workflows and Chstkpoints ol process Soltware process workilows, lleration workilows, Major
milestonss, mingl milesiones, periodic statis sssessments. Proéess Planning Work breakdown
siruchires, Planning guidelines, tost and schedule eslimaling process, beration planning
process, Pragmalic planning.

UNIT IV PROJECT MANAGEMENT AND METRICS 9
Pmject Onganizations Line-of- business arganizations, project organizations, evoluiion of
organizations, process automation. Project Contral and process instrumentation The seven-care
metrics, management indicators; quality Indicators, life-cyole expedtations, Pragmatic software
metncs, metrics automation.

UNIT V UNIT TITLE _ g
CCPDS-R Case Study and Fulure Software Project Management Practices Modem Praject
Profiles. Mext-Genermation sofiware Economics, Modem Process Transilions.

OUTCOMES:
CO1. Understand the saltwars process phases in the eycle of saftwiare developmenl
CO2: Gain knowledge of soffware economies, project otganization, project
control and process instrumentation
CO3; Analyze the major and minor milestones, artifacts and metrcs from management and
technical perspective
CC4: Design and develop software produel using conventional and modermn  principles of
software project management
CO5; Anglyze the real time software development processes
TOTAL:45 PERIODS
TEXT BOOKS:
1. Managing the Scitware Process, Walls S. Humphirey, Pearaon Educalion
2. Soffware Project Mahagement Walksr Rayoe. Pearson Education
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REFERENCES:

1. An Introduction to the Team Software Process, Walls 5. Humphrey, Pearson Education,
2000 Process Improvement essentinis, James R Persse, O'Hellly, 2006

2. Software Projec! Managament, Bob Hughes & Mike Caotterzll, fourth edition, TMH, 2006

3. Applied Software Projedt Management, Andrew Siellman & Jennifer Gresne, O'Reilly,
2006.

4. Head Firat PMP, Jennifer Greane & Andrew Steliman, O'Redly, 2007

5. Softwara Engineering Project Management, Richard H. Thayer & Edward Yourdon, 2 nd
edition, Wiley India, 2004.

6. Agile Project Management, Jim Highsmith, Pearson education, 2004,

AD8002 HEALTH CARE ANALYTICS
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OBJECTIVES:
1: Understand the health data formats, health care policy and standards
2: Leamn the significance and need of data analyss and data visuallzation
3: Undarstand the health data management frameworks
4: Leam [he useof machine [=aming and desp l2aming algonthms m healthcare
5: Apply heallhcare analytics for crilical care applications

UNIT 1 INTRODUCTION TO HEALTHCARE ANALYSIS 9
Overview - History ol Heallhcare Analysis Paramelers on medical care systams- Health care
pulicy- Standardized code sets — Dala Formals — Machine Leaming Foundations: Tree Like
reasoning . Probabilistic reasoning and Bayes Theoram, Weighted sum appreach

UNIT Il ANALYTICS ON MACHINE LEARNING ]
Machine Learmling Pipeline - Pre-processing -Visualization - Feature Selection — Training model
parameter — Evaluation model . Sensifivity . Specificity , PPV NPV, FPR Accuracy , ROC |
Precision Recall Curves , Valued target variables ~Python: Varables and types, Data Structures
and containers , Pandas Data Frame :Operations — Scikit —Leam : Pre-processing , Featurs
Selechion.

UNIT Il HEALTH CARE MANAGEMENT 9
IO0T- Smar Sanhesors — Migration of Hzalthcsare Relallonal detabass to NoSOL Cloud Database -
Decision Supporl Systern — Mafrix bluck Clpher System — Semantic Framework Analysis —
Histogram bin Shifting and Re6 Encryplion - Clinleal Prediclion Modals — Visual Analytics for
Healthcare.

UNIT IV HEALTHCARE AND DEEP LEARNING 9
Introdiction an Deep Learning — DFF network CNN- RNN for Sequences — Biomedical Image
and Signal Analysis — Natural Language Processing and Data Mining for Clinical Data - Mobile
Imagiing and Analylics — Clinical Decision Support System

UNIT V CASE STUDIES 9
Predicting Mortality for cardiology Practice —Smart Ambulance System using 10T —Hospital
Acquired Conditions (HAC) program- Healthcare and Emerging Technolagies — ELG Data
Analysis.
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OUTCOMES:
CO1) Use maahine leaming and deep leaming algorithms for health date analysis
CO2 Apply the data management tfechniguas for healthcane data
CO3: Evaluate the need of healthcare data analysis in e-healihcare, telemedione and
oiher oriiicel cars applications
CO4: Design health data analytics for real time applications
CO5: Design emergency cars system using health data analysis

TOTAL:45 PERIODS
REFERENCES:
1. Chandan K.Reddy, Charu C. Aggarwal, "Heallh Care data Analysis™, First ediion, CRC,
2015,

2. Vikas Kumar, "Health Care Analysis Made Simple”, Packt Publighing, 2018,

3. Nilanjan Dey, Amira Astiour , Simon James Fong, Chintan Bhatl, “Heallh Care Data
Analysis and Management, First Edition, Academic Press, 2018

4. Mul Jang, Eva K Lee, "MeallhCare Analysis - From Data to Knowledge o Healthcare
Improvement”, First Edition, Wiley, 20186,

5. Kulkarm . Siarry, Singh Abraham, Zhang, Zomaya . Baki, “Big Data Analyvtics in
HaalthCare", Springer, 2020,

ADBOO3 MOBILE APPLICATIONS DEVELOPMENT LTPC

OBJECTIVES:
1. Undersland system réquirerments far mobile applications
2. Generate suitable design using specific mabile devalopment frarawarks
3. Generale moblle application design '
4. Implement ihe design using specific mabile development frameworks
5. Deploy the mabile applications in marketplace for distribution

UNIT | INTRODUCTION TO MOBILE APPLICATIONS g
Web Vs mobile App — Cost of Development — Myths - Mabile Applications — Markating - Mobile
User Interface Design - Effective Use of Screen — Maobile [Users - Mobile Information Design -
Mabile Platforms - Tools of Mobile Inferfacs Design

UNIT I ANDROID USER INTERFACE DESIGN 9
Android Archileclure — Android SDK Tools - Appllcation Camponents - Inlents - Content
providers - Broadcasl recelvers — Services - User Interface Design - Views - View Groups -
Layouls - Evenl Handling — Listeners— Adaplers — Menus - Aclion Bars — Nolificalions - Androld
Localization

UNIT Il ANDROID DATA STORAGE 8
Content Providers - Lrt - CRUD access -Browser - Calllog — Contacts — Media Store - Dats
Access and Storage - Shared Preferences - Storage External - Network Connection - SCQLite
Databases

UNIT IV ANDROID NATIVE CAPABILITIES |

Camera — Audio - Sensors and Bluetooth - Playing audioividen - Media recording - Sensars -
Listaning to sensor readings - Bluetooth - Android Communications — GPS - Working with
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Location Manager, Working with Google Maps extensions - Maps via infenl - Map Activity -
Location based Services - Location Updates - Location Providers - Selecting a Location Pru'qli:fﬂr
- Findifg Looation

UNIT V i0S DESIGN 2
iPhone Craze — |08 Fealures — 08 Tools - |05 Projec! — Objective C Basics - Building 108 App
= Actions and Qullets - Delegates - User Intedace Elements - Acceleromeler — Location
Handling - SQLite Database

QUTCOMES:
CO1:Describe the requirerments for moblle applications
CO2:Design user interface for mabile applications
CO3:Store mobile data of andrald applications
CO4 Evaluate native capabliiies of android applicafions
CO5:Design I0S applications with toals
TOTAL:45 PERIODS
REFERENCES:
1. Jeff McWherter and Scotl Gowell, "Professional Mobile Application Development®, Wros,
012
2. Reto Meiar, "Professional Android 4 Development”, John Wiley and Sons, 2012
3. David Mark. Jack Nutling, .Jeff LaMamchs and Fredenc: Cisson, “Beginning 105 4
Developinent: Exploring the i0S SOK™. Apress, 2013.

ALIBOUY PARALLEL COMPUTING 'J-. : Eg
OBJECTIVES:

1: To understand different parallelism lechnigues.

2: To know parallel archifecture.

3: To learn abiout parallel algotithm design

4: Understand parallel programming

5: Leam about the interprelation of paralel programmng
UNIT I INTRODUCTION 9
Historcal progression [eading o ouwrrent state - lypes of parallism including temporal,
data and funchional Instructional level paraflelism — pipelined processors — super
scalar  processors — WLIW processors — mullithreaded  processors - proposed [uldre
provassars including frace, mulliscalar and supar flow — case studies
UNIT I PARALLEL ARCHITECTURES L]
Classification — inter connection networks -  veclor computers — shared memory

parallel computers — cache coherence - distribuled shared memaory pan;rhr compllers —
message passing parallel computers — clusier of workstations

LINIT HI PARALLEL ALGORITHMS PLATFORM 8
Prefiminaries - decomposition techniques - charaglenstics of tasks and mtemactions — mapping
lechmigues Tor |oad belancing — methods for conlaining  interaction overtheads - pamls|
algarithm rnodels.
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UNIT IV PARALLEL PROGRAMMING DESGN 9
Trénds In microprocessor arfchitechires - Iimitations of memary system pefformanca — patallel
compuling platfonms — comnunicalion costs In patatlel machines — routing medchanisins: lor
intercannisélion networks. '

UNIT V COMPILER TRANSFORMATIONS AND PERFORMANCE 9
EVALUATION

Dependence analys:ss  (oop transharmations — fransformalions  for  parallel computers

including  data  layouls, computatonal and communication optimization. Peformance

Matics  —performance  lows —  scalability —  performance measurement books.

QUTCOMES:
CO1: Undarstand differant pamliel computing technigue
CO2: Leam parallel computing architeciure
GO3: Leam to design parallel algorithms
CO4: Understand how to develop parallel program
CO5: Know camplier interpretatian of parallel programming
TOTAL:45 PERIODS
TEXT BOOKS:
1. V. Rajgramagn and C. Siva Ham Murthy, "Pargllel Computers — Architecture and
Pragramming"”, Prentice-Hall of India, 2003,
2. Ananth Grama, Anshul gupta, Gecrge Karypis and Vipin Kumar, “Intreduction to:
Parallel Computing”. Pearson Education, Second sdition, 2004,

REFERENCES: _
1. Selim G.AklI - The design and analysis of parallel algorithms — Prentice
Hall Intarnatianal Inc, 1289,
2. Hwang K Briggs F.A. = Computer Architecture and paraliel processing - MCGraw
Hill ~ 1085
3 Shameem Akhtar and Jason Raberts, ‘Multi-core Programming”, Intel Press,
2008

AD 8005 EMEBEDDED SYSTEMS AND PROGRAMMING LTPC

OBJECTIVES:
« To understand the architscture of embedded processors, microcontrollers and
peripheral devices
« Tolearn programming the embedded processor in assarmbily
s  Toundersland the challenges in developing operating systems for embeddedsysiams
* Tolearn programming the embadded systems in high level language such s C
# Tounderstand the Real lime operating systems

UNIT | INTRODUCTION TO EMBEDDED SYSTEM 9
Components of Embedded Systern — Classification - Charactenstic of embedded system-
Microprocessors & Micro contrallers- Introduction fo embedded processors - Embedded software
architectures: Simple contral loop - Intermupt controfied system - Cooperabive multitasking -
Preemptive multitasking or muiti-threading - Micro kernels and kermels - Monolithic kemels: -
Exgtic custoir operaling sysiems.
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UNTT I EMBEDDED HARDWARE ARCHITECTURE 9
ARM 2 TDMI core based 32 Bitmicracontrollers and family of processors. Register, Memory and
Data transfer, Anthmetlc and Lagle mstruclions, Assembly Language, /0 opeations |nterrupt
structure, ARM cache. AHMBus, Embedded systemns with ARM,

UNIT Ili REAL TIME OPERATING SYSTEMS 9
Tasking Models, Tesk States, Services and Transitions - Real- Time Scheduling Algorithims:
Reund-Robin, FIFO, Priofty-Based Presmplive Scheduling - Rate-Monotonic Scheduling -
Priofity Inversion and Prionty Celling - Deadlocks - Prociess Synchronization - IPC - Shared
Memory, Memory Locking, Memary Alibcation - Signals — Ssmaphore Flag or mutex as
Resourae key —Message Queues — Mailboxes — Pipes —Vintual Sockets.

UNIT IV SOFTWARE DEVELOPMENT ]
Embedded Programming in C and C++ - Sourte Code Engineering Toolsfor Embedded CiC++
- Program Modeling Concepts in Single and Multiprocesaor Systems - Software Developmen
Process - Soffiware Engineeting Practicas in the Embedded Software Developrient — Hardware
| Software Co-design in an Embedded System '

UNIT V STUDY OF MICRO C/OS-Il |
RTOS Systemn Lewel Funclions - Task Service Funclions  Time Delay Functions - Memory
Allocation Related Funetions — Semaphore Related Funchions Mallbox Related Funclions —
Queue Related Functions — Case Studies of Progrmmming withRTOS

OUTCOMES:
CO1: Understand the embedded systems
CO2: Learn the embedded systams Architecture
CO3: Undersland the embedded systems programming
CCO4: Learn sbout the real time operating systems
COB5: Understand thie concapl on micta C

TOTAL:45 PERIODS
TEXT BOOKS:
1. Rajkamal, "Embedded Sysiem: Architecture, Frogramming and Design® Tata McGraw- Hill,
2003.

2. Wayne Woell, "Tomputers as Components - Principles of Embedded Computing System
Design”, Harcourt India Pyt Ltd,, Mergan Kaufmann Publishers, First indian Reprint, 2001.

REFERENCES:
1. Steve Heath, "Embedded Systems Design”, Newnies, Second ediion, 2003,
2. Noergaard, "Embedded System Architeclure”, Elsevier India Private Limited, 2005
3. Sriram  lyer and Panka| Gupta, "Embedded Real Time Systems Programming”, Tata
MeGraw-Hill, 2004,

cwasgd
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SOFTWARE ARCHITECTURE
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OBJECTIVES:
o Understand the fundamentals of software archilecture,
s GBludy the various software development methodologies.
» Learn the impartance of archilectural documearntation and evaluation.
= Learn the various software architecture design components.
= Relate software archilecture and sofiware guality
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WUNIT | INTRODUCTION g9
Basic concepts of software arghitecture — Context of Software Architecture — ABC cycle — What
software architecture is and what it Isn't — Architectural patterns — Good Architecture- Reference
mipiels — Architectura| structures: and views-Introduction o styles - Decentralized Architectures

UNIT Il DESIGN METHODOLOGIES 8
Structured design- Design  practices-Stapwisa refinement — Incrameantal design-  Structured
system andlysis and design -Jackson structured programming — Jackson system Develapmeant,

UNIT I ARCHITECTURAL DESCRIPTION DOCUMENTATION AND 9
EVALUATION

Early architecture dessription languages-Domain and style specific ADL's- Extensible ADL's —

Decumenting software arehitecture — Uses and Audiences for Architeclure Bocumentation -

Views — Choosing Views — Combining Views —Architecture evaluation — Evaluation Faclors —

Architecture Tradeoff Analysis Methad — Lightweight Architecture Evaluation — ATAM,

UNIT IV ARCHITECTURE DESIGN 9
Typical architegtural design-Datafiow-Independent compenents-Call and return - Uslng styles In
design — Architectural design space-Design space of architesiural elements — Design space of
architectural siyles,

UNIT V IMPLEMENTATION AND COMFORMANCE TO L
ARCHITECTURE

Understanding quality atiibutes- Implementation of Qualily afiributes in Architecture —

Architecture and requirernents confarmance —Functionaiity- Quality atlrbule consideralions —

System quality atiributes-Introduction to tactics — Achieving Cuallty Atiributes through Tacfics —

Taotles types ~Amchiectural patterns and styles -~ Architecture and Quality Altributes - Quality

affribute scananos in prachice. '

OUTCOMES:
Upon Completion of the course, the students should be able to:

» Develop Software applications starting from software architecture and design.

= Learn and evalbale exisiing software architeciures.
« Realiza importance of aichilectural documentation and documant them.
«  Employ v_.fufiuus soffware archifeciune ﬂeaign' components.
« Dasign methods for improving soffware quality from the perspeciive of software
archieciure
TOTAL:45 PERIODS
TEXT BOOKS:

1. Len Bass. Paul Clements, Rick Kazman, “Softwitre Architecture In Practice”. Thind Edition,
Addisun,Weslay, 2012
2. David Budgen, *Sofiware Design”, Second Editicn. Pearson Education, 2004,

REFERENCES:

1. Richard N.Taylor, NenadMedvidovic and Erc MDasholy, “Software Archileclure,
Foundations, Theory and Practice”, Wiley 2010,

2. Hong Zhu, “Software Design Methodology fram Principles to Architectural Styles”. Elseviar,
2005.
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3. h"!ar},_r Shaw and David Garlan, "Software Architeclure —Perspeclives on an emearging
Diecipline” Pearson Education, 2008,

ADBOOS ENGINEERING PREDICTIVE ANALYSIS 3 a0 8

OBJECTIVES:
=  Toaxplain tarminology, éhnology and applications of predictive analysis
« To apply data preparation techniques and generate appropriate association rules
* To dizcuss various descriptive models, thelr merils, demerits and application.
» To describe various predictive modelling methods.
»  Tointroduce the text mining tools, technolegies and case study whioh s used in day-to-
day analytics oyche

UNIT | INTRODUCTION TO PREDICTIVE ANALYTICS 8

Ovenview of Predictive Analytics- Seffing Up the Problem - Data Understanding- Single
Varable- Data Visualizstion in One Dimension- Data Visualization, Two or Higher Dimensions-
The Valie of Statistical Significance- Puling It All Together into a Data Audit,

UNITHl DATA PREPARATION AND ASSOCIATION RULES 8

Data Preparation- Varlable Cleaning- Feature Creation- ltem sets and Association Rules-
Teminology- Paramsler Ssilings- How the nﬁh I% Oroanized- Meaaures of Intsresting Rules-
Deploying Assoclation Rules- Problems with Assoclation Rules- Bullding Classification Rules
fram Association Rulas

UNIT I MODELLING ]

Descriptive Modeling- Data Preparatinn Issues with Déscriptive Modéling- Pringipal Componant
Analysis- Clustering Algorithms- Interpreting Deserplive Models- Standard Cluster Mode
Interpretation

UNIT IV PREDICTIVE MODELLING 9
Decision Trees- Logistic Regression -Newral Network Model — K-Nearsst Nelghtiours — Nalve
Bayes — Regression Models - Linear Regression - Other Ragression Alganthms

UNIT V TEXT MINING 9
Malivation for Text Mining- A Predictive Modeling Approach lo Text Mining- Structured vs,
Unstructured Data- Why Text Mining |s Hard- Data Preparation Steps- Text Mining Features-
Maodeling with Text Mining Features- Regular Expressions- Case Studies.- Survey Analysis,

TOTAL: 45 PERIODS
OUTCOMES:
At the end of this course, the students will be able to:

CO1 Explain lerminclogy, lechnology and applications of pradictive analysis

COZ: Apply dale preparabion lechhiguss o effechvely Interpret big data

COS: Discuss various descriptive models, thelr marts, demesits and application.

COD4 Describe princlples af prediclive analylies and apply them 1o achieve real, pragmatic
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soliions.
CO5: llustrate the features and applications of fext mining.

REFERENCES:

1. Dean Abboll, “Applled Pradiotive Analytics-Principles and  Technigues for  the
Professioral Data Analyst, Wiley, 2014

2 Jiawel Han and Misheline Kamber, Data Mining Coneepls and Technigques, Third
Edition. Elsevier, 2012

3. Canrad Cariber, “Predictive Analytics: Microsoft Excel’, 15l Edition, Que Publishing,
20%2.

4. Gargth James, Daniela Wiltbn, Trevor Hastie, Roberl Tibshirani. An Inbroduction (o
Statisllcal Learming with Applications in R Springer 2013

5. Alberto Cordoba, “Understanding the Predictive Analytics Litecycle”, Wiley, 20714

8. Angsse Barl, Mohammad Chaouchl, Tommy Jung, Predictive Aradlvlies for Dummiss,
2nd Edilion, 2017

CS8603 DISTRIBUTED SYSTEMS

w
=T |
= 0
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OBJECTIVES:

» Tounderstand the foundations of distributed systems.

* To learn Issues related 1o clock Synchronization and the need for global state In
distributed syslems.

=  Toleam dmtributed mutual exclusion and deadlock detection algorithms.

= To understand the significance of agreement. fauit telerance and recovery protocols m
Distnbuted Systerns.

#  To lesmn the charaeteristics of pesi-lo-per and disttibuted shared memory syslenis.

UNIT I Introduction g9
Introduction: Definltion ~Relation to computer system components ~Motivation -Relation to
parallel systems — Message-passing systems versus shared memory systems —Primitives for
distributed communication —Synehrannus versus asynchronous executions —Design |ssues and
challenges. A model of distributed computations: A distribited program -A model of
distribuied executions Models of communication networks —Glabal state — Culs —Past and
future cones of an avent -Models of process communicalions Logical Time: A framework for &
system of logical clocks —Scalar time —Vector time = Physical clock synchronization: NTP.

UNIT I MESSAGE ORDERING & SNAPSHOTS g
Message ordering and group communication: Message ordenng paradigims —Asynchronols
execution with synchronous eommunication -Synchroncus program ocder an a0 asynchronous
systom —Group communication — Causal grder {CO) - Tolal order. Global state and snapshot
recording algorithms: Introduction -Syslem moded and definilions ~-Snapshol algorithms Tor
FIFQ thannels

UNIT Il DISTRIBUTED MUTEX & DEADLOCK B 8
Distributed mutual exclusion algorithms: Infroduction - Preliminaties - Lampaort's algorithm -
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Ricart-Agrawala algorithm — Maekawa's algorithm — Suzuki-Kasami's broadeas! algorithm.
Deadiock detection in distributed systems: Inftroduction — System model — Preliminaries —
Models of deadlocks — Knapp's olasadicalion - Algonthms for the simgle resource model, the
AND model and the OR model.

UNIT IV RECOVERY & CONSENSUS 9
Checkpointing and rollback recovery: Introduction — Background and defmitions - |ssues in
failure recovery — Checkpoint-bassd recovery — Log-based roflback recovery — Coordineted
checkpainting algorithm — Algarithm fol asynchrohous checkpointing and recovery, Consensus
and agresment algorithms: Problem definttion — Overview of resulls — Agreament in a failure —
free system — Agreement in synchronous systems with failures.

UNIT V P2F & DISTRIBUTED SHARED MEMORY g
Peer-to-pear computing and overlay graphs: Introduchion - Data Indexing and overlays -
Chord — Conlen! addiessable nelwarks — Tapestry. Distributed shared memory: Abslraction
and advantages — Memory cansistency models —Shared memory Mutual Exclusion,

OUTCOMES:
At the end of this course, the students will be able to:
s  Elundate the foundatons and issues of disfriboted systems
» Undersiand the various synulronizalion issuas and diobal atate for distributed: syslems.
» Understand the Mutual Exclusion and Deadlock detection algorithins In distributed
syslems
» Describe the sgreement prolocols and faull lolerence mechanisms in distributed
systEms.
o Desorbe the leslures of peer-lo-peer-and distnbuled shared mamory syslems

TOTAL:45 PERIQDS
TEXT BOOKS:
1. Kshemkalyani, Ajay D, and Mukesh Singhsl Distributed compufing: principles.
algorithms, and systems. Cambridge University Press, 2011.
2. George Collourds, Jean Dallimare and Tim Kindberg, "Distributed Systems Conteptsand
Deesign”, Fifth Edilion, Pearson Education, 2012,

REFERENCES:

1. Pradesp K Sinhz, Distributed Operating Systems: Concepts and Design”, Prentice Hall of
India, 2007,

2. Mukesh Sihghal and Niranjan G, Shivarain, Advanced concepts in operaling sysiems.
MoGraw=HIll, ing., 18984,

3. Tanenbaum A.S., Van Steen M., "Distributed Systems: Principles and Paradigms”, Pearson
Education, 2007,

4. Lin ML.. Distnbuted Computing. Principles and Applications”, Pearson Education, 2004,

8§ Nancy A Lynch, "Distributed Algorithms", Morgan Kaufman Publishers, USA, 2003.
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css072 AGILE METHODOLOGIES L T
3 0

[
3
OBJECTIVES:
= To provide studenta with a theorebcal as well as practical understanding of agile software
develiopment practices and how small leams can apply them io create high-guality
software.
« To provids a good undersianding of sollware design and a set of sollware l=chnologiss
and APls,
» To do a delailed examinalion and demonsiration of Agile development and testing
technlgues
» Tounderstand the benefits and pitfalls of warking In an Aglle team.
« Tounderstand Agile develppment and testing.

UNIT I AGILE METHODOLOGY 9
Theones for Agiie Managemetil — Aglle Saftware Davelopment — Traditlanal Model vs. Agile Modsl
- Classifisation of Agile Metliods — Agile Manifesto and Principles — Agile Project Managemisnt —
Aglle Team [nlersotions — Ethics in Agile Teams - Aglity In Dssign, Testing - Agile
Documenlations — Agile Drivers, Capabllitias and Values

UNIT Il AGILE PROCESSES 8
Lean Produclion - SCRUM, Crystal, Feature Diriven Devalopment- Adaptive Software Development
- Extreme Programming: Method Overview — Lifecycle — Work Products, Roles and Praclices

UNIT It AGILITY AND KNOWLEDGE MANAGEMENT g
Aglle Information Systems — Agile Decision Making - Earl'S Schools of KM — Institutional
Knowiedde Evolution Cycle — Development, Acquisition, Refinement, Distribiition, Deployment |
Leverading — KM in ‘Software Enginesering — Managing Softwars Knowledige — Challenges ol
Migraling to Agite Methodologies — Aglle Knowledgs Sharing — Role of Slory-Cards - Storv-Card
Maturily Model (SMM).

UNIT IV AGILITY AND REQUIREMENTS ENGINEERING 9

Impacl of Agile Processes In RE-Current Agile Practioes — Vatiance — Ovarview of RE Using Aglle
— Managing Unstable Requirements — Raquiremants Elictation — Agile Requirements Abstraction
Model - Renulremesnle Management (n Agille Environment., Agile Regqlirements Priontizalion -
Agile Requiremenls Modeling and Generalion — Concurrency In Aglle Requirements Genesalion,

UNITV AGILITY AND QUALITY ASSURANCE 9
Agile Product Development — Agile Metrics — Feature Driven Development (FDD) — Finanecial and
Production Metics In FOD — Agile Approach ta Quality Assurance - Test Driven Development —
Agtle Approach in Glebal Saftware Deyalopment,

TOTAL: 45 PERIODS

QUTCOMES:
Upon completion of the coursa, the students will be able to:
o Raoalize lha Importance of interacting with business stakeholdars in dalermining the
resuiraments for a sollwars sysism
« Perform itemlive softwars development processes: how 1o plan them, how o execute them
o Poinl oul the impact of social aspecls on software development success.
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« Deavelop techriquas and tools for improving team collaboration and sattware quality.
= Perform Softwame procsss improvement as an ongoing lask for development leams.
» Show how agile approaches can be scaled up 1o the enterpries lovel.

TEXT BOOKS:

1. David J Anderson and Eli Schragenhaim, “Agile Management for Software Engineering:
Applying the Theory of Constraints for Business Resulis™, Frentice Hall, 2003.

2. Harza and Dubinsky, “Agile Software Engineering. Senes Undergraduale Topies in
Computer Sclence’, Springer, 2008,

REFERENCES:

1. Craig Latman, “Aglle and lterative Development: A Manager's Guide”, Addison-Wesley, 2004,

2. Kevin C. Desouza, “Agile |nformabon Systems: Concepluslization, Construction, and
Management’. Butterworth-Hainemann, 2007

CS58081 INTERNET OF THINGS LTPC
3003

OBJECTIVES:

=  Toundemstand Smarf Objects and loT Architectures

»  Toleam about vanous 10T related protocols

s To bulld simple |oT Syatems uzing Arduino and Raspbesrry PiL

«  Toundestand dats analytics and claud in the eontext of leT

« T develop loT infrastructure for popular applications

UNIT | FUNDAMENTALS OF loT g
Evolution of Inteme! of Things - Enabiing Technologies — loT Architectures: oneM2M, loT Wirld
Farum (loTWF) and Alternative |oT models — Stmplified loT Architecture and Caore 10T Funelional
Stack — Fog, Edge and Cloud in 10T — Functiongl blocks of an 1oT ecosystem - Sensars,
Actuators, Smart Objects and Connecling Smarl Ohjects

UNIT I laT PROTOCOLS 9
loT Access Technologies: Physical and MAC layers, topology and Security of IEEE 802.15.4,
BOZ15:4g, BO2.154e, 1801.2a, BOZ:11ah -and LoRaWAN - Nelwdrk Leayer: P vessions,
Constrained Nodes and Corstraingd Nelworks — Optimizing 1P for 16T: From GLoWPAN 16 BLo,
Routing over Low Power and Lossy Metworks — Application Transport Methods, Supervisoly
Contral and Data Acquisition — Applicalion Layer Prolocols: CoAP and MOTT

UNIT Il DESIGN AND DEVELOPMENT 9
Design Methadalogy - Embedded computing logle - Microcontroller, System on Chips - loT system
building blocks - Arduino - Board detalls. IDE programming - Raspberry PI - Interfaces and
Raspberry Pi with Python Programming,

UNIT IV DATA ANALYTICS AND SUPPORTING SERVICES 9
Structured Ve Unstructured Data and Data in Mobon Vs Data in Rest — Role of Machine Leaming —
No SQL Databases - Hatdoop Ecosyslam - Apache Kafka, Apache Spark — Edge Streaming
Analytics and Network Analytics — Xively Cloud for loT. Python Web Application Framework —
Djangs — AWS for JoT = System Managamant with NETCONF-YANG
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UNITV CASE STUDIES/INDUSTRIAL APPLICATIONS 9
Cisco |oT system - |BM Watson loT platform — Manufasturing - Converged Plantwide Ethemet
Model (CPwWE) — Power Uty Industry — GridBlooks Reference Model - Smart and Connecled
Cities: Layened architecture, Smart Lighting, Smart Parking Architecture and Smart Traffic Control,
TOTAL : 45 PERIODS

QUTCOMES:

Upon completion of the course, the student should be able to:
« Explain the concapl of 10T
s Analyze varlous prolooals for loT.
« Design a PoC of an loT system using Rasperry PifArduing
= Apply data analvlics and use coud offerings melated to 1oT
= Analyze apphcations of loT in real ims scenario

TEXTBOOK:

1. David Hanes, Gonzalo Salgueirg, Patrick Grossetete, Rob Barton and Jerome Henry, “laT
Fundamentals: Nelworking Technologies, Protocols and Use Cases for Internst of Things, Cisco
Press, 2017 .

REFERENCES: _ .
1. Arshdeep Bahga, Viay Madisetll, “Internet of Things — A hands-on approach’, Universities
Press, 2015

2. Olivier Hereent, David Boswarthick, Omar Elletmi | "The Intetnal of Things — Key applicalions
and Protocals”, Wilay, 2012 (for Unit 2)

3, Jan Ho ler, Viasins Telatsis | Catherine Mulligan, Stamatie , Kamoushas, Stefan Avesand
Cravid Boyle, "From Machine-to-Machine to the Interst of Things - Introduction to 8 New Age of
Intelligence”, Elsevier, 2014,

4, Dister Uckelmann, Mark Hamison, Michahellss, Flodan (Eds), “Architecling the Intemst of
Things™, Springes, 2011,

5. Michael Margolis, Ardiing Cookbook, Racipes to Begin, Expand, and Enhance Your Projects,
2" Edition. O'Reilly Media. 2011.

Rt e arduing el
hites: www i comésmarterpianalius/en/?ea=v smanamlanal

ADBOOT SOFTWARE TESTING AND QUALITY ASSURANCE

L=

OBJECTIVES:
& To undersiand the basics of testing, plarining, designing and managing test cases.
» To stludy the varous types of test in the life cycle of the socltware product
& Tix build design concepls:for system lesting dnd exascution
» To leam the sofiwara quality assurance metrics, dafec] prevention techniques
« To leamn the technigues for qualily assurance and applying for applications.
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UNIT | SOFTWARE TESTING - CONCEPTS, ISSUES, AND TECHNIQUES 9
Qualty Revelution, Venficalion and Validahon, Failure, Erer, Faull, and Defecl, Objectves of
Testing. Testing Activities, Test Cass Selection White-Box:and Black, test Planning and design,
Test Tools and Adtomation, Power of Tesl. Tesl Team Organization and Menogemeni-Test
Groups, Software Quality Asaurance Group. Syslem Tesl Team Hieratehy. Team Building

UNIT Il SYSTEM TESTING 9

System Testing - System Integration Technigues-incrementsl, Top Down Battom Up Sandwich
and Big Bang, Software and Harmdware Integration, Hardware Design Verification Tests,
Hardware and Software Compatitlity Matrix Test Plan for System Integration: Buiit- in Testing-
Functional testing - Testing & Funotion in Context Boundary Value Analysis. Decision Tabies.
acceptance lesting - Setecion of Acceptance Criteria, Acceptance Tes! Plan, Tesl Execulion
Test. software refiahility - Fault and Failure, Factors Influencing Software, Reliatulity Models

LINIT I SYSTEM TEST CATEGORIES 10

System lesl categories Taxonomy af System Tests, Interface Tests Funclionalily Tests. GLI
Tests, Security Tests Feature Tests, Robustness Tests, Boundary Value Tests Power Cyaling
Tests Interopersbility Tests, Scalability Tests; Stress Tests, Load and Stabillly Tests, Reliability
Tests, Regression Tests, Regulatory Tests. Test Generation from FSM models- Siate-Onented
Model, Finite-Stale Machme Transilion Tour Method, Tesling with Stste Verification. Test
Arohitectures-Local, distnbuted, Coordinated, Remote syatam test design- Test Design Factors
Requirement |dentification, modeling & Test Design Process Test Design Preparednass, Metrics,
Test Case Design Effectivensss: System  lest ssecution- Modefing Defects. Metrics for
Mornitaring Test Execution Defect Reports, Defect Catisal Analysis, Bela testing, measuring
Test Efeclivenass.

UNIT IV SOFTWARE QUALITY B

Software quality - People’s Quality Expectations, Frameworks and ISO-8126, MeCall's Quality
Factors and Criléria — Relationship, Quality Metrics. Quality Characteristics 150 9000:2000
Software Ouality Standard, Maturity models- Test Process Improvement, Testing Maturity
Model.

UNIT V SOFTWARE QUALITY ASSURANCE 9

Quality Assurance - Rool Cause Analysis; modeiing, technoiogles, standards and methodologies
for 2efect prevention. Faull Tolerance and Failure Containiment - Safety Assurance and Damags
Contral, Hazard analysis using fault-trees and eventdress Comparing  Quslity: Assurance
Technigues and Activities. OA Monitoring and Measurématil, Risk ldentification for Quantifiable
Quiality Improvemant. Case Study. FSM-Based Testing of Waeb-Based Applications
' TOTAL: 45 PERIODS

OUTCOMES:
AT THE END OF THE COURSE, LEARNERS WILL BE ABLE TO:

+ Parform functional and nen-functional tests in the life cycle of the software product

= Understand system lesting and test execulion process

» dentify defect prevention techniques and: software quality assurance metncs.

= Apply technigques of quality assurance for lypical apphcations:

TEXT BOOKS:
1. Soltware Testing And Qualily Assurance-Theory and Praclice, Kshirassgar Naik,
Frivadasshl Tripathy, Johr Wiley & Sons Ine, 2008
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2 Software Quality Assurance - From Theory lo Implementalion, Daniel Galin, Pearsan
Education Lid UK, 2004

REFERENCES:
1. Software Quality Enginearing: Testing, Quality Assurance, and Quantifisble. Improvement,
Jeff Tian, John Witey & Sons, Inc., Hobokan, New Jersey, 2005,
2. Software Quality Assurance, Miind Limaye, TMH New Dathi, 2011

3. Aditya P. Mathur, "Foundstions of Software Testing _ Fundamental Algonthms
and Techniques’, Dorling Kindessigy (India) Pyt Lid., Pearson Education, 2008,

CS8731 CLOUD COMPUTING

@
o -

OBJECTIVES:
« To undersiand the concepl of doud computing.
= To appreciate the evolution of cloud from the existing technologies
= To have knowledge on the vanous 1ssues n cloud computing,
# To be lamiliar wilth the {ead players in cloud.
= Toappraciate lke emergence of cloud as the pext generation compiuting paradigm,

UNIT | INTRODUCTION 8
IntrodlUiction 1o Cloud Computing — Definition of Cloud — Evolution of Cloud Computing -
Underlying Principles of Paraliel and Diatributed Computing - Cloud Characteristics — Elasticity
in Cloud - On-demand Provisioning

UNIT Il CLOUD ENABLING TECHNOLOGIES 9
Service Oriented Architegture — REST :and Systems: of Systems — Web Services — Publishs
Subscribe Model - Basics of Virtushzation - Types of Virtuaslization - Implemantation Levels of
Viruahzation — Virdalization Structures — Tools and Mechanisms — Virualization of CPU —
Memory — /O Devices \irtualization Suppart and Disastar Recovery.

UNIT 1l CLOUD ARCHITECTURE, SERVICES AND STORAGE 9
Layered Cloud Architeciure Desigr — NIST Cloud Compuling Reference Archileclure — Public,
Private and Hybrid Clouds - laaS — PaaS — SaaS — Architectural Design Challenges — Cloud
Slotage - Slorsge-as-a-Sewvice — Advantsges of Cloud Storaoe - Cloud Slorsge Providers —
53

UNIT IV RESOURCE MANAGEMENT AND SECURITY IN CLOUD 8
Inter Cloud Resource Management - Resoume Provigloning and Resource Provigioning
Methods — Giobal Exchange of Cloud Resowces - Security Overview - Cloud Sscurity
Challenges — Software-as-g-Service Secunty — Seournty Governance = Virtual Machine Security
= 1AM = Securily Standards.

UNIT V CLOUD TECHNOLOGIES AND ADVANCEMENTS 8
Hadoop — MapRedune — Virtual Box — Google App Engine — Frogramming Environment for
Googlz App Engine — Open Stack - Federation in the Cloud - Four Levels of Fadsration -
Federated Sarvices and Appiications — Fulure of Federation.

Curriculum and Svilabus | AI & DS | 22017 a2



Departmem of Al & DS, PEC

OUTCOMES:
On Completion of the coursa, the students should be able to:
»  Apticulate the maln concepts. key lechnolegies, strengths and lmitations of cloud
computing.
= Learn the key and enabling lechnologies that help in the development of cloud
» Davelop the ability to understand and gse the architecture of compule-and storage cloud,
sarvice and delivary models.
« Explaln the core issues of cloud computing such a3 resourcs managament and sesurfty.
» Be able to Insiall and use curment cloud lechnologles.
« Evaluate and choose the sppropriate lechnologiss. algotithms and approaches for
implementation and use of cloud.

TOTAL:45 PERIODS
TEXT BOOKS:
1. Kai Hwang, Geoffrey C. Fox, Jack G. Dongama, "Disfributed and Cloud Camputing, From
Parallel Processing to he Internet of Things”, Margan Kayfmann Publishers, 2012
2. Hittmghouse, John W. and James F. Ransome, "Gloud Computng: Implementation,
Management and Security”, CRC Press, 2017

REFERENCES:

1. Rajkumar Buyyd, Chnstian Vedehiola, 5. ThamargiSelvi, "Maslering Clowd: Compuling’.
Tata Megraw Hill, 2013

2. Toby Veils, Anthony Vells, Robert Elsenpeter, "Cloud Compuling - A Practical
Approach’, Tate Mograw Hill, 2008,

3 George Reese, "Cloud Application Architectures: Bullding Applications and Infrastructure
in the Cloud: Transactional Systems for EC2 and Beyond (Theory in Practica)”, O'Railly,
2009,

CSB0BS SOCIAL NETWORK ANALYTICS

T
-

OBJECTIVES:

» Tounderstand the concept of semantic web and related applications.
To learn knowisdge represantation using ontology.
To understand human behaviow |n soclal web and relaled communilies.
« Tnleam visualization of social networks

LINIT | INTRODUCTION g
Introduction to Semantic Web: Limitations of current Web - Davelopment of Semantic Web -
Ememgence of the Soclal Web - Sodial Network analysis: Development of Socia! Netwark
Analysis - Key concepis and measures in network: analysis - Electronic sources for network
analysis: Electronic discussion networks, Bloos and anling communities - Web-based networks -
Applications of Social Metwark Analysis.

UNIT I MODELLING, AGGREGATING AND KNOWLEDGE 9
REPRESENTATION

Onlology and [heir role in the Semanfic Web! Ontology-based knowiedge Representation -

Ontology languages for the Ssmantic Web: Resource Description Framework - Web Ontology

Language - Modelling and aggregating soclal network data State-ui-the-art In network data

representafion - Onlologleal representation of social individuals - Onlolegical representation of
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social relationships - Aggregating and reasoning with social network data - Advanced
represantations.

UNIT [ EXTRACTION AND MINING COMMUNITIES IN WEEB SOCIAL 9
NETWORKS

Extracting svolution of Web Communily fram a Seres of Web Archive - Detecting commurnities

in gocial netwarke - Defintlon-of community - Evaluating communities - Methods for commurmty

detection and mining - Applications of community mining algorithms - Tools for detecting

comminities socidl network Infresiructures and communities - Deceritralized anline social

networks - Multi-Relational characterization of dynamic soial network communities.

UNIT IV PREDICTING HUMAN BEHAVIOUR AND PRIVACY ISSUES g
Understanding and predicting human behaviour for social communities - User data management
- Inference and Distribution - Enabling new human experiences - Reality mining - Context -
Awarensss - Privacy In online social networks - Trust in online environment - Trust models
based on subjective logic - Trust network analysis - Trust transitivity analysis - Combining trust
gnd repulalion - Trusl dervation based on Wrust compansons - Alack speclrum and
Countarmeasurns.

UNIT V VISUALIZATION AND APPLICATIONS OF SOCIAL NETWORKS 9
Graph lheory - Centrality < Clustering - Node-Edge Dicgrams - Matrix represantotion -
Visualizing online social networks. Visualizing soclal natworks with imalrix-based represantations
= Malrix and Node-Link Diagrams - Hybnd representations - Applications - Cover networks -
Communily walfare - Collaboration melworks - Co-Cilation nslivarks.

OUTCOMES:
Upon completion of the course, the students should be able to:
« Develop semantic web related applications.
« Reprezent knowledge using ontology
«  Fredict human behaviour in social web and related cammunities.
= Visualize social networks.
TOTAL PERIODS:45
TEXT BOOKS:
1. Pater Mika. "Social Networks and the Semantic Web", First Edition, Springer 2007.
2. Borko Furht, “Handbook of Social Network Teshnologies snd Applications™, 1% Edition,
Springer, 2010,

REFERENCES:

1. Guandong Xu ,Yarchun Zhsng and Lir LI "Web Mining and Socisl Nelworking - Techniques
and applications”, First Edilion, Springer, 2011,

2. Dion Goh and Schubert Foo, "Social information Retrieval Systems: Ememging Technologies
and Applications for Searching the Web Effectively’, 1G] Global Snippet, 2008,

3. Max Chevaller, Christine Julien and Chantal Soulé-Dupuy, “Collaborative and Social
Informistion Relrieval and Access: Techniques for Improved user Modelling®, 1G] Global
Snippet, 20089,

4. John G. Bresln, Alexander Passant and Stefapn Decker, "The Soqml Semantic Web',
Springer, 2008,
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ADBO0SE WER SERVICES AND APl DESIGN LTPC
30D 3

OBJECTIVES:

Toundarstand the types of web sernvices, respurces, AFls and thelr architeciures
- Toanalyze the web seivice [ AP design pattemns

To understand the deslgn principles and best practices

To develop, deploy RESTul web service APls in JAVA

To understand the secunty corcerns.

INTRODLUCTION

Sl B

b ]
UNIT|
Web Sarvices - Building Blocks, Types, Service Oriented architeclures - resource  oriented
architectures, AP architestures, Micro services and amchitectures, HATEOAS, REST, URI, Code
oen Damand.

LINIT | RESOURCES AND DESIGN PATTERNS 9
Resgurces - (dentification, Resource Relations, Represantations, Parametars, types, methods,
Reguirements for APls, Architectural Patterns. Basic and Advanced RESTIUl AF| patterns

LINIT 11 RESTFUL APl DESIGN PRINCIPLES 9
AP front End Design; APl back end Design, identifier Design, Interaction Design with HTTP.
Metadats Desiogn, Represaentation Desgn, URI desion, REST canstrainis, Besl Praclices.

UNIT IV DEVELOPMENT AND DEFOLYMENT 8
Framgwiorks, Standard Languages, AP Desariplion Languages, Handove! paints, Development
and Deployment of RESTiul web senvice applications in Java, mioroservice AP, Best Practices,

UNIT V PERFORMANCE AND SECURITY ]
Rerfarmance and availability - eaching - Traffic shaping - Evolution and versioning, Security
concems - Mechanisms, Autheniication, Validation, Access Coniral, Token Based
Authentication, Authorization.

OUTCOMES:
At the end of the course, the student should be able to:
= Use a suitable architecture for a given design problem
« Analyze the types of resources and suitable design patierns for development and
deploymert
» Createand Analyze front-end and Back end designk
= Deploy RESTIUl APl web saivicas usini JAVA
= Implemenl security bes| praclices for praventing security attacks
TOTAL:45 PERIODS
TEXT BOOK:
1. Matthias Biehl, "RESTIul AP! Design, AP University Series, 1st Edition, CreateSpace
Independent Publishing Flatform, 2018,
2. Mark Masse, "REST AP| Design Rulebook: Designing Conslstent RESTHul Web Service
Interfaces”, 15! Edition, O Reilly, 2011
3. Hanhara Subramanian, Pethury Raj, "Hands-On RESTUl APl Design Patterns and Best
Praclices: Design. develop, and deploy highly adaptable, scalable, and seoure
"RESTiul web APIs™, Packt Publishing. 2018,
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REFERENCES:
1. JJ Geewax, "AP| Design Patterns”, 1st Edition, Manning Publications, 2021
2 Bogunuva Mohanram Balachandar, "Restiul Jeva Web Services: A pragmatic guide o
designing and bullding RES Thul AP|s using Java; Jrd Edifion, Ingram Short Tithe, 2017,

ADE009 OPERATIONS AND SUPPLY CHAIN MANAGEMENT L TPC

OBJECTIVES:

«  Toprovide an insight on the operations, quality management and sampling tools and
fundamentals of supply chalh netwnrks, toels and techniques

UNIT | INTRODUCTION TO OPERATIONS AND SUPPLY CHAIN 9
MANAGEMENT

Seops and |mpartanoe- Evalution of Supply Chain - Declsion Phases in Supply Chain - Competitive

and Supply chain Strategies — Drivers of Supply Chain Perflormance and Obsiacles - The

Oparations Function - The Evalution of Operations and Supply Chain Managemenit — Globalization -

Productivity and Competitivensss - Strategy and Operalions-Operational Decision-Making Tools:

DE.E[EI\DT‘I Analysis-Decision Analysis with and without Probabilities

UNIT I QUALITY MANAGEMENT 8

Quaily and Value in Alhleflc Shoas <Wha Is Qualin=Qualily Managemant Systom-Quallty Tools-
Quallty In Servides-Six Signia-Quslity Cosis and Productivity-Quality Awards-IS0O 9000-Statistical
Process Control-Operational Decision-Making Toals: Acceptance Samp

UNIT: I NETWORK DESIGN AND TRANSPORTATION 9
Factors influencing Distributicn network design — Design options for Distripution Network— factors

gffecting fransporations decision - Design oplion for fmnspodation network - Tallored
transportation — Routing and scheduling in transportation

UNIT IV SOURCING AND COORDINATION )
Hole of sourcing suipply chain - sipplier seleclion atssessmarnt and contracts- Design collaboration -
soutting planning and arislysis - supply chan co-ordinalion - Bull whip efféc! — Effect of lack of co-
ardination In supply éhain and obstacles — Bullding strategic parnerships and frust within a supply
chealn,
UNIT V SUPPLY CHAIN AND INFORMATION TECHNOLOGY 9
The role [T in supply chain- The supply chain [T frame work - Cusiomer Relationship Management
— Imternal supply chain management — supplher relationship management - future of 1T in supply
thiain — E-Business insupply chain.

TOTAL:45 PERIODS
OUTCOMES:

s  Toknow about the operations and fundamentals of supply ohain

*  Tounderstand the quality managemeant tools and sampling process.

» Tounderstand the design factors and various design options of distibution networks in
indusiiies and [he rale dl ransporiation and warshousing

= To understand the various sourcing declsions in supply dhain
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« Tounderstand the supply chain management in IT ndustrias

TEXT BOOKS:

1. Ruoberta S Russell Bemard W Taylor, "Operaliens and Supply Chain Managemenl, 10th
Editlon, Wiley Publications, 2018

2. Sunll Chopra, Peter Meindl and Kalra, Supply Chain Managemenl, Stialegy, Planning, and
Operation, Pearson Education, 2010,

REFEREMNCES:

Jeremy F.Shapiro, Madeling the Supply Ghain, Thomson Duxbury, 2002

Srinlvasan G5, Quantifative models in Operations and Supply Chain Managesment, PHI, 2010
David J.Bloomberg , Stephan Lemay and Joe B Hanna, Logistics, PHI 2002,

James B.Ayers, Handbook of Supply Chain Management. StLucle press, 2000

F. Robert Jacohs (Author), Richard B, Chase. Operations and Supply Chain Management
MeGraw Hill 2017

e

P

ADBO10 SPEECH PROCESSING AND ANALYTICS 1 0 0 3

OBJECTIVES:
1. Tounderstand the need for merphological procesaing and their representation
2. Toknow about the various techniques used for speech synthesis and recognition
3. Toappreniate the syntax analysis and parsing that s essential for naturat language
Prosess|ng
4  Toleam aboul the vanous represantations of semantics and discourse
5. Tohave knowledge about (e applications of natural [anguage processing

LINIT | SPEECH PROCESSING a
Phonelios —Articulatory Phonelics -Phonologioal Categories -Acoustic Phonetios and Signals -
Speech Synthesis —Text Mormalization -Phonetic and Asoustic Analysis -Diphone Waveform
synthesis —Eveluation-Automatic Speech Recognition ~Architecture -Hidden Markov Model to
Epeech -MFCC wveclors -Acoustic Likeihcod Computation -Evaluation. Tnphones -
Disoriminalive Training -Modeling Variation. Computational Phonology- Finite-Stals Phonology
—Computational Optimatity Theary -Syllabification -Leaming Phonology and Morpholagy

UNIT Il SPEECH ANALYSIS 9

Fealures, Fealure Extraction and Paltern Comparison Technigues: Spesch distortion measures
- mathematical and perceptual = Log Spectral Distance, Cepsimal Distances, Weighted Cepsiral
Distances and Filtenng, Likelikood Distortions, Spectral Distortion using & Warpad Frequency
Scale, LPC, PLP and MFCC Coaffioients. Time Alignment and Normalzation — Dynamie Time
Warping. Multiple Time —Allgnment Paths

UNIT 1N SPEECH MODELING 9

Hidden Markoy Models: Markov Processes. HMMs — Evaluation, Opfimal State Sequence —
Viterbi Search, Baum-Welch Parameter Re-estimation, Implementalion lssues,

UNIT IV SPEECH RECOGNITION 9
Large Vocabulary Continlious Spesch Recagnilion: Architecture of & large vocabulafy
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conlinuous speech recognition system — acoustics and language models — n-grams, conlext
dependant sulb-word units, Applications and present status

UNITV SPEECH SYNTHESIS 9
Text-lo-Speach Synthesis: Concatenalive and waveform synlhiesls mefhods, sub-word units for
TTS, inteligiviity and naturainess— rale af prosody, Applications and present status,

TOTAL: 45 PERIODS
OUTCOMES:
At the end of this course,; the students will be able to:

» |dentify the different linguistic components of natural language

» Design a morphaological analyser for & given natural languages

» [Pecide on the appropriate parsmy techniques necessary for a given lenguage and
application

=  Dasig new Bgsel and a tegger for a given natural BRguage

= Design applications imdalving natura! language

REFERENCES:

1 Jurafsky and Martin, “Speech and Language Processing”, Pearson Prentice Hall,
Second Edition, 2008.

2 Lawrenos Rabinerand Bing-Hwang Joang, “Fundamentals of Speech Recognition”,
Fearson Education, 2003

3. Steven W. Smith, “The Scientist and Enginesr's Guide to Digital Sigral Processing”,
Califarnia Technical Putilishing.

4. Thomas F Quatied, "Discrete-Time Spesch Signa Provessing — Principles and Practics”,
Pearson Educalion.

5. Claudio Becchetti and Lucio Prina Ricottl, “Speach Recognition”, John Wiley and Sons,
19498,

6. Ben gold and Nelson Mergan, “Speech and audio signal processing”, protessing and
parceplion of speech and music, Wilsy- India Edition, 2006 Edition.

7. Frederick Jalinak, “Statistical Methods of Speech Recognition”, MIT Press

ADE011 CYBER SECURITY LTPC
3003

OBJECTIVES:

To'siudy the basics of Cybar saourily.

To know aboul the security aspeels operaling systems and n2tworks.

To explore Cryplography | 10S and PS

To study the privacy principles and policies.

To know aboul the Seourily management and Incidents.

o BN

UNIT | INTRODUCTION TO CYBER SECURITY g
Intreduction -Computer Seturity - Threats -Harm - \-*u!neml:ql'ml.eﬁ - Coflrots — Authentication-
Access Contmol and Cryptography - Web-User Side - Browser Altacks - Web Allscks- Targeling
Lisets - Obtainng User or Website Dats - Emall Attacks.
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UNIT Il SECURITY IN OPERATING SYSTEM & NETWORKS 2]
Security in Operating Systems - Sacurity in the Design of Operating Systems -Rootkit - Netwark
security attack- Threats to Network Communications - Wireless Network Sagurity - Denisl of
Service - Distributed Denjal-of-Service.

UNIT Ili DEFENCES: SECURITY COUNTER MEASURES g
Cryptography in Network Security - Firewalls - Intrusion Detection and Prevantion Systems -
Network Management - Databases - Sacunty Requiremenis of Databases - Relabflity and
Integrity - Database Disclosure - Data Mining and Big Data.

UNIT IV PRIVACY IN CYBERSPACE ]
Privacy Concepts -Privacy Principles and Polities -Authentication and Privacy - Data Mining -
Privacy on the Web - Emall Secunty - Privacy Impacts of Emerging Technologies

UNIT V MANAGEMENT AND INCIDENTS g9
Security Planning - Business Confinuity Planning - Handiing Incidents - Risk Analysis - Dealing
with Disasier- Emerging Technologies - The Indemat of Things - Econaomics - Electronic Vating -
Cvber Werfare- Cyberspace and (he Law - [nlemational Laws - Cyber erime - CyDesr WelTare and
Home Land Seciity

OUTCOMES:
After the complation of this course, studenis will be able to:
CO1: Explain the basic concapts of computer securify
CO2: Devise methods for Secutity In operating system & networks
CO3: Differentiate the various security counter measures
CO4: Devise Privacy principles and policies
CO5: Manage the Cyber space
TOTAL:45 PERIODS
TEXT BOOKS:
1. Jan L Hamington."Network Securty— A Practical Approach™. Morgan  Kaufmann
Publishers —An Imprint of Elzevier. 2005,
2. William Stallings. “Cryptography and Network Secunty - Principles and  Practice”.
Pearson Educallon Asiz Fourth Edilien, 2005

REFERENCES:
1. Edward Amoraso, "Cyber Security”, Silicon Press, 2006
2. Charles P. Plieeger Shari Lawrence Plieeger Jonathan Margulies, Security In Cormputing,
5th Edition , Pearson Educalion , 2015

3. George K. Kostopoulous, Cyber Space and Cyber Security, CRC Press, 2013,

4. MartiLetto, PekkaNeittasnmakl, Cyber Security: Analytics, Technolegy and Automation
ediled, Springer Intemational Publishing Switzerland 2015

5. Nelson Phillips and EnfingerSteuart. "Computer Forenzics and Investigations”, Cengage
Learning, New Delhi, 2008
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ADg012 NONLINEAR OPTIMIZATION

OBJECTIVES:

1.To understand the rofe ol optimization tschnlgues and s impontance in enginesting
2, Tointroducs the concept ol narilinear optimization mathods

3. Ta realize the application of non-lraditional optimization algorithris:

4, To choose appropriata optimization method and solve real world problems.,

UNIT I CLASSICAL OPTIMIZATION TECHNIQUES 9

Single vanabie optimization, Copstrained and unconstrained multi-vanable optimization, Direct
substitution method. Lagrange’s method ol muftipliers Karush-Kuhn-Tucker conditions

UNIT I NON-LINEAR PROGRAMMING: ONE-DIMENSIONAL MINIMIZATION 9
METHOD

Unimadal funclion. Unrestricted search, Exnaustive search, Dichotomous search, |nterval

halving methed, Fibanacc method, Golden section method, Direct rool methods

LINIT L NOMN-LINEAR PROGRAMMING: UNCONSTRAINED OPTIMIZATION 9
TECHNIQUES

Direct Search Methods: Random search méthods, Grid search melthod, UnWariate melbod,

Hookes antd Jeeves' method, Powell's melhod Indirect Search Melhiods: Sleepest descent

method, Fletcher-Reeves method, Newtan's method

UNIT IV NON-LINEAR PROGRAMMING: CONSTRAINED OPTIMIZATION 8
TECHNIQUES

Direct Mefhods: Rendom search method. Seguenfisl inear programming, Indirect rmethods:

Transtormation techhigues, Exterior penalty function method, Intarar perialty lunction method

UNITV ADVANCED NON-LINEAR OPTIMIZATION g
Genetic  Algorithms . -Working  principle-Genetic  operators-Numencal  problem-Simulated
Annealing — Numerical problemn - Newral nelwork based optimization-Cptimization of fuzzy
systems-fuzzy sa theory-computational procedurs

TOTAL: 45 PERIODS
OUTCOMES:
At the end of this course, the students will be able to:

« Comprehend the need and applications of the optimizstion methods

» understand basic theoreical principles for formulation of optimizaiion models and i
solution.

» leam the unified and exact mathematical basis as well as (e ganeral principies of
varionis sofl complding techniguas

« apply detailed theoretical and practical aspects of intelligent modalling, oplimization and
contral of non-linear systems

REFERENCES:
1. Enginesring Optimization Theory and Practice, 5.5.Rac, New Age Intemational (P15
editien. 2019

2. €. B Gupta .Optimization Techniques in Gperallon Research, | K.Intemational House
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PviLid 2007 o
3. Godfrey C. Omwubolu, B V. Babu,New Optimization Technigues in Engineering, 2004
4. Cesar Lopezr MATLAB Oplimization Technigues, 2014

ADB013 ETHICS OF ARTIFICIAL INTELLIGENCE

e
& =l
= 0
s )

OBJECTIVES:
1: To understand 1he need far ensuring ethics in Al
2! To understand athical lssues with the development af Al agents
3. To apply the sthical considerations In different Al applications
4: To evaluate the ralaban of ethics with nature
5: To overcomie e risk for Human rights and offer fundamental values.

UNIT | INTRODUCTION TO ETHICS OF Al 9
Role of Arificial Intalligence in Human Life, Understanding Ethics, Why Ethics in Al? Ethical
Conswderations of Al, Current |niiatives. in Al and Ethics; Ethical lssues with our redationship
with artificial Enlities

UNIT It FRAMEWORK AND MODELS g
Al Governanoce by Human-right centared design. Normafive models, Role of professional
norms, Teaching Machines to be Mdrai

UNIT It CONCEFPTS AND ISSUES 9
Accountability in Computer Systems, Transparency, Responsibility and Al Race and Gendst,
Al as a maral right-holder

LINI"_i' v PERSPFECTIVES AND APPROACHES ]
Perspeclives on Ethics of Al, Integrating sthical values and sconomic value, Autormating
origination, Al'a Bmary approach, Machine leaming vaelues, Arificial Moral Agents

UNITV CASES AND APPLICATION 9
Ethics of Artificial Intelligenoe in Transpart. Efhical Al in Miltary, Biomedical research. Patient
Care, Publlc Haatth, Robol Teaching, Pedagogy, Policy, Smart City Ethics

OUTCOMES:

CO1: Understand the ethiical issues in the development of Al agenis

CO2: Leam the sthical considarations of Al with pergpeclives on sthical values

CD3: Apply he ethical policies In Al based applicalions and Rabal developrment

CO4: To Implement fhe Al concepts Lo sociatal problems by adapling the legal concepts by
securing furdamental rights '

COS: This sludy will help to overcome the evil genesis in the cancepts of Al

TOTAL:45 PERIODS
REFEREMNCES
1. Paula Boddington, “Towards a Code of Ethics lor Artificil Intelligence”, Sprimger, 2017
2. Markus D. Dubber, Frank Pasquale, Sunit Das, "The Oxford Handbook of Ethics of
Al Oodord University Press Edited hook. 2030
3. 5. Malthew Lizo, "Ethics of ArtificlEl Intelligence’, Oxford Universily Press: Edited
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Book, 2028

4. N. Bostrom and E. Yudkowsky, “The ethics of arfificial intelligence”™. In W. M. Ramsay
and K. Frankish, editors, The Cambridge Handbook of Arificial Intelligence, pages
316-334. Cambridge University Press, Cambridge, 2014,

§. Wallach, W,, & Allen, C, "Moral machines: ceaching rabots right from wrang”™, Oxford
Unmversity Press. 2008

ADBD14 ENGINEERING ECONOMICS

o
o =
o=
w0l

OBJECTIVES:
1: To Leam the fundamenia| of Economics,
2: To Understand different methods of depreciation use for calculation
3 To know the vanous methed of companson used in ecenomic
4: To Understand how funds are managed in-an organization.
§: Different metheds of production and marketing adopted In an industry.

UNIT I MICRO AND MACRO ECONOMICS AND ITS 9
APPLICATIONS

Introduction - Micro Economics — Macro Economics — Economic degisions end Technical

Decisions — Demand and Supply Concepls — Elasticity of Demand — Cost of Products — Price

of products — Break-Even Analysis - Nature of Funelioning of Money ~Nolional Income - GNP

and Savings — Inflation and Deflation Cancepls

UNIT I METHODS OF DEPRECIATION 9
Straight line method of Depreciation- Declining Balance Method of Depredallon-Sum of the
Years Digits Method of Depreciation-Sinking Fund Method of Depreciation. Service-output
Melhod of Bepreclation.

UNIT 1l METHODS OF COMPARISON OF ALTERNATIVES g
Introduction — Elemeantary Economic Analysis — Interest Formuias and ther Apphcations
Compansons — Prasent Warth Method — Future Worth Method — Annual Equivaient Method —
Fate of Retom Method.

UNIT IV FINANCIAL MANAGEMENT 9
Sources of finance, intermal and extameal-preparation of belance sheet and profit and loss
stalemeants, Types of accounting and significance of each type, interest formulss and their
apphcations.

UNIT V PRODUCTION & MARKETING MANAGEMENT 9
Types of Production, process of planning, scheduling, Routing, matarial contral, product
concept concepts of productivity, Core concepls of Marketing- Needs, Wants, Demand-
Marketing Vs Selling- Products and Markels- Pricing and Its related factors- Channels of
Diatribution- Promotion- Advertising- Market Research- Sales Forecasting.

OUTCOMES:

CO1: The baslc concepis of oconomics are lsamed

CO2: Undarstand the various types depreciation used

CO3: Leam the different comparison technigue used in industries
CO4: The fund flow in the industries are leamed
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COS5: Understand the different Production and Markeling technigues used in Ihe
indusfries,
TOTAL:45 PERIODS
TEXT BOOKS
1. 0P Khanna, 'Industrial Enginesnng and Management , Dhanpal Rai and Sons, 201
2 R Pannerselvam, ‘Engineering Econdmios’, Prentice Hall of Indiz: Pyl Lid 2074

REFERENCES
1. S K. Jain, “Appled Economics for Enginsem and Managers®, Vikas Publications
Holse, New Delhi, 1997
2. Mate Paul, Gupia, “Managerial Economics” Tata Mc Graw Hill, 1987,
3. Joseph L Massie, "Essentials of Management”, Prentice-Hall of India, Third:
edition, 1979.

ADBDEA COGNITIVE SCIENCE AND ANALYTICS

@ -
= -
o
w O

DBJECTIVES:

To explain cognitive compuling and design principles,

To distinguish between NLP and cognitive computing.

To apply advanced analytics lo cognilive computing

To discuss application of cognitive camputing In business,
To |lustrate yvarious-applications of cognilive computing.

UNIT I FOUNDATION & DESIGN PRINGIPLES 9
Foundation of Cognitive Compufing: cognilive computing @s a new generation, the uses of
cognltive systems, system cognilive, gaining insights fram data, Artificial Intelligence as the
foundafion of cognitive compuling, undesstanding cognition

Design Principles for Cognitive Systems: Componenls of & cognitive system. bullding the
corpus, bringing data Info cognitive system, machine leaming, bypotheses generation and
scoring, presentation and visuallzation services.

- & & @

UNIT I MNLP IN COGNITIVE SYSTEM 8
Malural Language Plocessing in support of & Cognitive System: Role of NLP in 8 cognitive
systerm, semantic Wweb_ Applying Nalural lengusne lechnologies 1o Business problems.
Represenling km’:ﬂ-dlédg_éf in Taxonomies and Oplologies: Representing knowledge, Defining
Taxonomies and Ontalogies, knowledge rapresentation, models for knowledge representation,
implementation conaideralions.

UNIT 11 BIG DATA Vs COGNITIVE COMPUTING g
Relationship between Big Data and Cognitive Computing: Dealing with human-generaled data,
defining big data, archilestural foundation, analytical data warshousss, Hadoop, data in motion
and sireaming data, Integration of B dals with traclilionsl data,

Applying Advanced Analylics o cognitive computing Advanced analylics s on a path 1o
cognitive compuling, Key capabllities in advanced analylics, Using advanced analytics to creale
value, Impact of open source lools on advanced analylics,
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UNIT IV COGNITIVE COMPUTING IN BUSINESS 9
The Business Implications of Cognifive Computing: Preparing for change, advantages of new
disruptive models, knowledge meaning to business. difference with 2 cognitive systems
apprpach, meshing data together differantty, using business knowledge to plan for the fufure
answering business questions i new ways, building business specific solutions, making
pognitive computing a realily, cognitive apphcation changing the markel- 1BM Waltson as a
cognitive systems.

g
APPLICATIONS

UNITV
The proosss of bullding a cognitive- application: Emerding cognitive platfonm, defining  the
ohjective, defining the domain, understanding the intended users and their alfributes, questions
and exploring insights, training and testing- Bullding a cognitive health cars application- Smartsr
dities-Cognitive Computing in Government

TOTAL: 45 PERICDS
OUTCOMES:
Al the snd of this course, the students will be ahle to:
CO1: Explain cognitive computing and design principles.
COZ: Distinguish betwean NLP and cognitive computing.
CO3: Apply advanced analylics lo cognitive campuling.
COd: Discuss epplication of cognitive computing in business.
COG: Nustrate various spplications of cognitive computing.

REFERENCES:

1. Judith H Hurwitz, Marcia Kaufman, Adrian Bowles, "Cognitive compiting and Big Data
Analytics” , Wiley, 2015,

2 Vijay Raghvan, Venu Govindaraju, CR. Rao, Cognitive Compuling: Theory and
Applications”, by Elsevier publications, North Hollant Publication, 1" Edition, 2016,

3. Bemnadatte Shamp (Author), Florence  Sedes (Author), Wieslaw  Lubaszewski (Author),
Cognitiee Approach to Natural Lanousge Processing Hardeover, First Edition May 2017,

4. Arun Kumar Sangaiash, Arunkumar Thangavelu, et al,, Cognitive Computing for Big Dats
Systams Over loT: Frameworks, Tools and Applications: Lecture Notes on Data
Engineenng and Communications Technologies 1st edition 2018

5 Min ChenandKal Hwashg, Blg-Data Analytics for Clogd, loT and Cogrifive:
Computing 'Wiley Publication, 1" Editiot, 2017

6. Malliok, Pradesp Kumar, Borah, Samarjeet,” Emerging Trends and Applications In Cognitive
Computing”, 1GI Global Publishers, 2012

MGES91 PRINCIPLES OF MANAGEMENT LT PC
3003

OBJECTIVES:
« To @nabls the studenls to sludy the evolution of Managemenl. to study the funclions and
prinaiples of managsment and to lsam the appiicalion of the principles in 2n organization,
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UNIT | INTRODUGTION TO MANAGEMENT AND ORGANIZATIONS 9
Definifion of Mapagement — Sclence or Art — Manager Vs Entrepreneur - types. of managers -
managaria'r rales and skllls — Evalution of Manegement — Scientifie, human relations | system and
contingency approaches — Types of Busingss orgamzation - Sole proprietorship, parfnership,
company-putifin and private sector enterprises - Organization culture and-Environmeant — Currant
trends and ssues in Management

UNIT I PLANNING g
Matute and purpose of planning — planning process - lypes al planning - objechves — seiling
objectives — policigs — Planning premises — Stretef)ic Management — Planning Tools and
Techniques — Decision migking steps and process.

UNIT 1 DORGANISING 9

Wature: ard purpose - Formal and informal orgamzalion - organization charl - organisahon
siruciure — fypes — Line and siaff authonty — deparimentalization — delegation of authoniy —
centralization and decentrafization - Job Design - Human Resaurce Management — HR Planning.
Recruitment, sstection, Traming and Developmenl, Performance: Management | Caresr planining
dind rmanagamant

UNIT IV DIRECTING 9
Faundations of individual and group behaviour — motivalion — maotivation theories — malivational
techmigues — job satisfaction — jpb enrichment — leadership — types and thearles of leadership —
communication — process of communicalion - barrier In communication - effective communication
—communication and IT

UNIT V CONTROLLING 8
Syatem and process of controfling — budgetary and non-budgetary control techniques: - use of
computers and [T in Manasgement control — Productivity prablems and management - cantrol and
performance — direct and preventive control - reporiing

TOTAL: 45 PERIODS

OUTCOMES:
« Upon completion of the course, students will be able o have dear understanding of
managerial functions like planning, erganizing, staffing, leading & cantrolling and have same
basic knowledge an Inlemational aspect of management

TEXTBOOKS: _

1. Stephen P. Robbins & Mary Couller, “Management”, Premtice Hall (India) Pwt. Lid,, 10 Edition,
20048

2, JAF Stoner, Freeman R.E and Danigl R Gilbert "Management’, Pearson Education, 6th Edition,
2004

REFERENCES:

1. Btlephen A Rebbins & David A. Decenzo & Mary Coulter, "Fundarmentals of Managemsan!”™
Feaison Education, Tih Edition, 2017,

2. Rdberi Kreltner & Marniala Mohapatita, * Mansgeiment”, Bizisnima, 2008

3, Haerold Keontz & Halnz Welhrich “Essanliats of management” Tata MoGraw Hill, 18968,

4, Tripalhy PC & Reddy PN, "Principles of Management”, Tala McGraw Hill, 1999
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ADBats BIO-INSPIRED OPTIMIZATION TECHNIQUES 2 : .

OBJECTIVES:

»  Tounderstand fundamental topics in ho-inspired optimization techrigues

¢ ToLearn ihe calleciive systems such g5 ACO, PSSO, end BCO

»  Todevalop skills in blologically Inspired algorithrm design with an emphasis on solving
real world problems '

= Tounderstond the most appropriate ypes of algorithms for different diata analysis
problems and to introduce some of the most appropeiate iImplementation siralegies.

= Toimplement the Bio-mspired technique with other traditional algarithms,

UNITI INTRODUCTION 9
Optimization Technigues: Infrodudiion to Optimization Problens — Sirgle and Mut- objective

Optimization — Classical Techniques — Overview of vatious Optimization methods —

Evolufionary Computing: Genetic Algorithm and Gensfic Programiming: Basic concept —

encoding - representation — fitness function — Reproduction - differences between GA and

Traditional opfimzation mathods — Applicaiions — Bio- inspired Computing (BI1C); Motivation —

Owverview of B1C - usage of BIC - merils and demernits of BIC.

UNIT Ul SWARM INTELLIGENCE 9
Introduction — Blological foundations of Swamm Inteligence — Swarmintelligence n Optimization —
Ant Colonms: Ant Faraging Bshavior - Towards ArtificialAnts — Ant Colony Optimizatian (ACO) -
S-ACO - Ant Colony Oplimization Metaheudistic Combinatorial Optimization — ACO
Metahsuristic - Problem solving using ACO = Other Metaheuristics - Simulsted annealing - Tabu
Search— Local search methods — Scope of ACO algorithms.

UNIT I MNATURAL TO ARTIFICIAL EYSTEMS a9
Biplogical Nervous Systems — artificial peural nefworks — architecture — Leaming Paradigms —
unsupefvised learning — supervissd learning ~ reinforcement lsaming — evolution of nedral
netwarks — hybrid neural systems — Biologleal Inspirations In problem salving — Behavior of
Social Insects. Foraging -Division of Labor — Task Alloealion — Cemetery Organization and
Brood Sarting — Nest Bullding — Cooperative transport. '

UNIT IV SWARM ROBOTICS 9
Fotaging fof lood = Clustanng ol objects = Collective Pray retneval —Scope of Swaim Robotics -
Social Adaptation of Khowledge: Paricle Swarfm —ParticleSwarm Optimization (PSO} —Farticle
Swamms for Dynamic Optimization Problems - Arificial Bea Colony (ABC) Optimization
blologically Inspired algorithms in enginsering.

UNITV CASE STUDIES 9
Other Swarm Intelligence algorithms: Fish Swarm - Bactena foraging = Intelligent Water Drop
Algorithms - Applications of biologically mspired algonthms in engmeenng. Case Studies:
ACO and PSO for NP-hard problems — Roufing problams — Assignment problems —
Schaduling problems - Subsel problems — Machine Learning Problems —Traveliing Salsaman
problem.

OUTCOMES:
CO1: Familiarity with the basics of several biologically [hspired optimization techniques.
CO2: Familiarity with the basics of several biologically inepired computingparadigms.
CO3: Ability to select an appropriate bicsinspred compuling method and implemantfor
any application and data sat.
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COM4: Theorelical understanding of Ithe differences behwesn the major bio-inspired
compuling methods.

COB8: Leam Other Swarm Intelligence algonthms and implement the Blo-insplred teghnigue
with other tradifional algorithms.

TOTAL PERIODS: 45
TEXT BOOK
1. A. E. Ebsrmand JE Smilh, “Introduction fo Evoluionary Computing”. Springear,
2010.

2 Forgang 0. snd Matfiussl C,, "Bio-Inspired Attificial Inleligence: Theories,
Methods, and Technologies”, MIT Press, Cambndge, MA, 2008,

3. Leandre Nunes de Castro, * Fundamentals of Natural Computing. Bssic
Concepts, Algorithms and Applications”, Chapman & Hall CRC, Taylor and
Francis Group, 2007

REFERENCES

1. Erc Bonabsau, Maroo Dorigo, Guy Theraulaz, “Swarm Intelligence: FromMatural
to Artificial Systems”, Oxford University press, 2000,

2 Christian Blum, Danel Merkie (Eds), "Swarm Intelligence: Introduction and
Applications”, Springer Verlag. 2008.

3. Leandro N De Castro, Fernando J Vaon Zubsn, “Recent Developments: in
Biologically Insplred Compuling”. Idea Group Inc:, 2005.

4. Albett Y Zomava, "Handbook of Nabore-lrepined and Innovative Comiplting”,
Springer, 2008,

5 C. Ebelhart &l al | “Swarm Infeliigence”, Margan Kaufmann, 2001,

ADBO16 INFORMATION EXTRACTION AND RETRIEVAL LTPC

OBJECTIVES:
1: Tounderstand the different ways for extraction of multimedia dats
2: Toleam and analyze the mformation retrieval technigues
3: To apply the information retrieval algarithms for real time apploations
4; To understand and evaluate the apphications of informaeton retrieval techniques
5: To understand the role of information retrieval systems In weab applications

UNIT | INTRODUCTION TO INFORMATION EXTRACTION 8
Intrpd uctioln —0Origins — Texl, Audio ,|Image, Video Exiraction —Visual object Feature Locakization -
Entropy based Image Analysis - 3D shape Exiraction Tethniques - Semantic Mullimedia
Extraction using Audio & Video — Multimedia Web Documents.

UNIT I TEXT EXTRACTION _ N 9
Pra-processing Techniques — Clustering — Probabllistic Models — Browsing and Query Refinement
on presentation Layer- Link Analysis - Visualizalion Approaches and lis Operations.

UNIT 1l INFORMATION RETRIEVAL SYSTEMS 8
Text formats ~Retneval and Ranking -Evaluation strategies — Tokans -Query processing —Static
inverted Indices — Dynamic Inverted Indices — Index compression —Categornzation and Filtering
Classifisrs —Probabilistic. Linear Smiarity based, Generalized Linear, Information Theoratic
models- XML Retreval.
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UNIT IV Al GORITHMS ON INFORMATION RETRIEVAL 9
introduction — Strategies - Utilitles — Crossing the language bamer- Cross Language siralegies
with Utilitles — Efficiency Mullidmensiona) data medeal- Paralls] Information Retreval — Distribubed
infenmation Retrieval.

UNITV APPLICATIONS 9
Scund Authoring Data with Audio MME-CER Systems-Implemantation of Messags Recognilion
Systems — Paralinguistic Information Retrisval in Broadeast — Tex! mining Applications- Pre-
processing Applications using Probabilistic and Hybrid Approaches —Web Search,

OUTCOMES:
- Able 1o apply the information extraction lechnigues for real lime applications
. Deslgn sysiems based on the concepls of information retrieval
g Apply data speailic inforrnalion extraction and retrieval

. Create wel applications by underslisfiding the nformabion extiaction and relrfeval
technigues
' Uise the concepts of information cassificalion and clustening in wide range of ofher
appkcabons
TOTAL PERIODS:45
TEXT BOOKS:
1. Mark T. Maybury, "Mulimedia Infermabion Extraction”, Wiley (IEEE), John Wiy & Sons,
2012
2 Ronen Feldmian, Jamess Sanids, "Texl Mining Handbook™, Cambiridge Univessily press,
2006
REFERENCES:

1. David A Grossman, Gphir Frieder, “Informabon Retneval, Algorithms and Heunstes®,
Second Edition; Springer, 2004

2 Siefan Buticher LA Clarke Gox v.Cormack, "Information Remeval: Implementing and
Evaluating Search Engines™, MIT Press, 2016.

3. Big Dala Secunty and Privacy Handbook! 100 Besl Prachices in Big Dala secwity and
Privacy”, 2016.
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B.TECH. ARTIFICIAL INTELLIGENCE AND DATA SCIENCE
~ REGULATIONS — 2017
CHOICE BASED CREDIT SYSTEM

DPEN ELECTIVES (Offered by Other Branches)

SEMESTERV
OPEN ELECTIVE - |
sL | COURSE _ CONTACT
1 |ocEsst Air Pollution and Coniral OE 3 3 0 lol 3
~ Engineering 1f==_lll =
: Basic of Blomedical = =
Fo ;
2 OMD&51 Instrumantation OE 3 3| D 06| 3
3 |0OBT552 | Baslcs of Bloinformatics QE 3 310 | 6] 3
4 |OBMB51 | Bio Chemistry _ OE 3 (3|0 0|3
A OTL552 Digital Audio Engirieering OE 3 3| D 06| 3
6 OMESS1 Energy Conservation and ac 3 3l o lol 3
._ | Management T - ]| It -
7 |OBT553 | Fundamenials of Nurflion QE 3 30 |03
= Geugraphit Information
8 QCEBSZ System QE 3 3|0 |0 3
S [OPYS&1 | Herpal Technoiogy OF 3 (3|0 03
10, |OMDS52 | Hospital Waste Management Ot 3 |3]0 0] 3
11| OCH51 | Indusirial Nanotechnology | OF 3 |30 |03
introduction to Sicenergy and
12 OB | Biotuels o 3|2 o L 9
13 _|OMES53 | Industrial Safety Enginaaring OF 3 3,0 |0} 3
= Logic and Distributed Contrel :
14 | OEIES1 Systems GE 3 3 0 0| 3
15 | OBM552 Medical Bhysics GE 3 31 0 /013
16 [OML552 | Microscopy GE 3 [3[0]0]3
_ Principies of Food .
1. | ©8T554 Preservation OE 3 3 0 0 3
18 | OMFS51 Product Design and _
Development OE 3 3|0 0] 3
19 JOANSS! | sensors and Transducsrs OE 3 3|0 |03
20, |oTissy | Shawe Tins Wisless OE 3 3| 0 |af 3
| _ Communication If==_Ifl =)
31 |oTiss3 Telscommunication Netwark QF 3 3| p ol 3
Management
22. | OMD5&53 Teleheaith Technology OE 3 3| 0D |0 3
23 |DTLS54 | Wavslels and its Applications | QE 3 3|0 |B] 3
24 [0IM551 | World Class Manufacturing OE 3 3]0 |61 3
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SEMESTER VII
OPEN ELECTIVE - II
SL | COURSE . CONTACT _
NO.| coDE |COURSE TITLE CATEGORY | pepiops L | T P | C
1 : Agricultural Finance, Banking _ ,
OAITST  land Co-speration. ol g |Fjejels
2 | DEETHY Basic Circuft Theaty OE X 3 0 2
3 Baslcs of Human Anatomy
" |0BM751 | ZF0 Phtysioloity 0OE 3 3 (0|0 3
% |l oGmer || ChnEChonge dnaRs OE 3 3|00 3
mpech
5. | OBYT51 Clinlcal Trials QE 3 | 3 0| 0 3
6. | OECT51 Electrenic Devices OFE 3 3 0 0 3
7. |OMLT5Z | Elsctronic Materals 0OE 3 3 |0fjo0o] 3
8| OCH752 | Energy Technology GE 3 3 |00l 3
9 - Envimnmental and Social \ :
OCE?H! | oot Asssssmont OE 3 3 |o|0o|3
10 Fundamenials of Flansatary _
OGIT52 | pomote Sensing OE 3 3 |afo| 3
11_| OENT751 Grsen Building Design DE 3 3 0T 0] 3
12. | DBM752 Hospital Management OE 3 3 1] 0 2
13 Intreduction to Renewabls _ ,
DEE752 Eriefay-Syatsis 0E 3 3 |0|o| 3
14 | OBT752 | Infroduetion of Cell Blology OE 3 2 1010} 3
5, | DMF751 | L=an Six Sigma OE 3 3 |olol 3
9. | DANTS1 | Low Cest Automation OE 3 3 (00| 3
17| OECT54 | Medical Electronics G - 3 3ol 0| 3
18. | QECTS6: MEMS and NEMS OE 3 | 3 ] 1] 3
19. | OBT752 | Microbloiogy OE 3 3 [0 [0] 3
20. : Process Modeiing and .
OCH7ET | gimulation OF 3 3 (6|03
21 | QIETSY Robatics OE 2 | 3 [ 0 3
22 | OECT53 | Signals and Systems OF 4 I 4 (0[]0 4
23. | OMET5Z Supply Chain Managemant OF 3 3 |06]0]| 3
24 | OME753 | Systems Enginesring OE 3 3 |[6]0] 3
25 | QTR Telecommunication System :
| Modsiing and Simulation | Sk : | 3 e ﬂ 1] 3
26 | QCYT51 | Wasta Watsr Treatment OFE 3 | 3 ([ A] 0] 3
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OCESM AIR POLLUTION AND CONTROL ENGINEERING LT PC
' 3003
OBJECTIVE:
+ To impar knowledge an the principle and dasign of control of Indoor/ particulats/ gasecus
air polluiant and its amerging frends:

UNIT I INTROGUCTION T
Structure and composition of Atmosphere — Definition, Scope and Scales of Alr Pollution —
Sources and classification of air pollutants and thelr sffect on human health, vegstation. animals,
property, aesihetic value and visibility- Ambisnt Alr Quality and Emission standards

UNIT 1 METEOROLOGY B
Effects of meteorology on Air Pollution - Fundamentals, Atmospheric stabliity. Inversion, Wind
profiles and stack piume pattems- Aimospheric. Biffusion Theories — Dispersion medals, Plume
fise.

UNIT 111 CONTROL OF PARTICULATE CONTAMINANTS 11
Factors affecting Selection of Control Equipment — Gas Particle Interaction — Werking principle -
Gravity Separators. Centrifugal separators Fabric filters. Particulate Secrubbers, Electrostatic
Pracipitators

UNIT IV CONTROL OF GASEQUS CONTAMINANTS . M
Factors affecting Selection of Control Eguipment — Working principle - absarption, Adsorption
condensation, Incineration, Bie fillers — Pracass contrel and Menitering.

UNIT V INDOOR AIR QUALITY MANAGEMENT 10
Sources, types and confrol of indodr alr pallutanmis sick bullding syndrome and Bullding related
liness- Sources and Effects of Nolee Pollution — Measurement — Standards —Control and
Praventive measures.
TOTAL: 45 PERIODS
CUTCOMES:
The students compieting the course will have
» An pndesstanding of the nature and characteristics of air polhtants; noise pollution and
basic concepts of alr guality management
» Abllity to identify. formulate and solve air and noise pellution problems
Abllity te dasign stacks and particulate air pollution control devices 1o mest applicable
standards
= Ability to select control aquipments:
Abllity to ensure guality. control and preventive measuras

TEXTBOOKS: |
1 Lawrence K Wang Nemman C. Pareira, Yung Tse Hung, "Air Pollutien Conirel
Engineering”. Tokyo, springer scignce + sclence media LLT 2004
2. Neel de Nevers. “Air Pollution Cantrol Engineering, Waveland press.Inc 2017
3 Anjaneyulu Y “Air Pollution and Control Techpologies”, Allled Publishars (P) Ltd., India
2002

REFERENCES:

David HF Liu, Bals G. Liptak, “Air Pallution”. Lwels Publishess, 2000

Arhur C Stemn, "Alr Pollutien (Val | =Vel VIIIY, Academic Press, 2006

Wayne T Davis, “Air Pollution Engingering Manual". John Wiley & Sons, Inc, 2000

M N Rao and HYN Rao, “Air Pollution™, Tata Megraw Hill Publishing Company limitad 2007,
C.5 Rao. "Environmental Pollution Contrel Engineering’. New Age International(P) Limited
Publishers, 2006

R T I
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OMD551 BASICS OF BIOMEDICAL INSTRUMENTATION LT PC
Joo3

OBJECTIVES:

« To study about the diffsrent blo potential and its propagation

To understand the differsnt types of slectrodes and its placament for various recording

Tostudy the design of bio amplifier for various physiological recording

To learn the different measurement techniques fot non-physiolegical parameters.

To famlliatize the different blochemical measuremenis

CO-PD MAPPING:

Course |PO1 [PO2 [PO3 |PO4 |[PO5 |PO6 | PO7 | PDB | POY | PO10 | PO11 |
Quicoms

Co " "

CO2 v o

CO3 v v v | o |l d !

o4 " o 7 1 I

[:-{-}5- | Il | " "_‘ . o 1 I ]

UNITI BIO POTENTIAL GENERATION ANG ELECTRODES TYPES g

Origin of bio potential and its propagation. Types of elechrodes - surface, neadie and micro
sleetrodes and their equivalznt circuits Racording problems - meazuremeant with two electrodes

UNIT 11 BIOSIGNAL CHARACTERISTICS AND ELECTRODECONFIGURATIONS 9
Biosignals characteristics — frequency and amplitbde ranges. ECG — Einthovens triangle,
standard 12 lead system EEG — 18-20 eiectrode system. unipolar, bipolar and average made.
EMG— unipolar and bipolar mode

UNIT I SIGNAL CONDITIONING CIRCUITS 9
Need for bic-amplifiar - differential bic-amplifier lmpedanc& match:ng circult, isolation amplifiers,
Power line intarference, Right leg drivan ECG ampiifier, Band pass filtering

UNITIV  MEASUREMENT OF NON-ELECTRICALPARAMETERS 10
Tempsratura, respiration rate and pulse rate measuraments. Blood Prassure indirect methods -
Auscultatory method, direct methods: electronic manomester, Systelic, diastolic pressure, Blood
flow and cardlac cutput measurement Indicator dilution, and dye. dilution method, ultraseund
blead fiow measurament

UNITV  BIO-CHEMICAL MEASUREMENT 8
Blood gas analyzars and Non-Invasive moniforing, colorimater, Sedium Potassivm Analyser,
spectrophetometar. blood cell counter. aute analyzer (simplified schematic dascription)

TOTAL: 45 FERIODS

OUTCOMES:
At the end of the course, the student should be able to:

CO1: To Lezarn the different bio potential and its propagation

C0Z To gst Familianze tha different electrode placemsnt for various physiological

recording

€03 Students will be able design bio amplifier for various physiclegical recerding

CO4: Studante will understand various technique non slectrical physiogical maasurements

C05% Undersiand the different biechemical measuraments

TEXT BOOKS:
1 Leslie Cromwell “Blomedical Instrumentation and messurement” Prentice hall of India
MNew Delhi, 2007 '
2_John G. Webster. "Medical Instrumientation Application and Design”, John Wilsy and
sons, New York 2004 (Units 1, 11 & V)
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REFERENCES:
1. Myer Kutz, “Standard Handbook of Biomadical Engineering and Design”, McGraw Hil
. Publsher. 2003
2 Khandpur R S, "Handbook of Biomedical Instrumentation” Tata McGravw-Hill. New Delhi,
2003 (Units || & IV)
3 Jdoseph J Camand John M. Brown. “Introduction to Biomedical Equipment Tachnology”
Pearson Education, 2004

0OBT552 BASICS OF BIOINFORMATICS LTP
Joo

(R

UNIT I BIOLOGICAL DATA ACQUISITION g
The form of biological information. Reinieval methods for DNA seguence: protein sequence and
protein structure: infarmation

UNIT Il DATABASES. 9
Format and Annotation Conventions for database indexing and spscification of seaich terms.
Commen sequenca file formats Annolatad saquence daiabasas - primary sequence databases
protein sequence and structure databases, Cmaniem specific databasses

UNIT Il DATA PROCESSING 9
Dats — Access. Hetrieval and Submission: Standard search engines Data retrieval tools = Enfrez.
DBEGET and SRS: Submission of (new and revised) dala; Sequence Similarity Searches:
Localversus global Distance metrics: Similarity and homology. Scoring matricas:

UNITIV ~ METHODS OF ANALYSIS 9
Bynamic programming algorithms, Meedleman-wunsch and Smith-waterman Heuristic Mathads of
sequance alignment, FASTA | and PSI BLAST Multiple Sequence Alignment and software tools
for pairwise and multiple sequence alignment

UNIT V APPLICATIONS 5
Genome Annolation and Gene Prediction. ORF finding. Phylogsnetic Analysi= = Comparative
genomics, orthologs, paralogs. Genome analysis — Genome annotation '
TOTAL: 45 PERICDS
TEXT BODKS:
1 Introduction to Bioinformatics by Arthur K. Lesk | Oxford University Press:
2. Algorithms on Strings, Trees and Sequences by Dan Gusfisld, Cambridge University
Press.
3 Biclogical Sequence Analysis Probabilistic Models of proteins and nuclsic acids by
Durbin, S.Eddy. A Krogh, G:Mitchison
4. Bicinformatics Sequencs and Genome Analysis by David W Mount, Cold Spring Harbor
iaboratory Press. _ _ _ _
‘5. Beainning Peri for Bioinfarmatics An intraduction te Perl for Biologists by James Tindall,
O Relfiley Media

REFERENCE
1 Bloinformatics The Machine Leaming Appreach by Plerte Baldl and Soren Brunak
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OBM551 BIO CHEMISTRY LTREC
J003
OBJECTIVES:
» Tostudy the structural and functional properties of carbohydrates proteins, lipids and
nucieic acids
s To discuss the impaiments in matabolism of the above: including inbhorn efrors of
metabolism.
UNIT | BIOLOGICAL PRINCIPLE o

Compesition & proparties of the cell membrana, membrane transports, permeabiiity Goefficiant &
pariition cosfficient, body fluids, zlectralytes. acid-base balance biood viscosity and Newtonjan
nature. colioids.. filiration, diffusion, asmesis, dialysie. ultrafilimtion. wlracantrifugation, cellular
fractionation, electropharesis. radioimmunoassay. Photochemical reaction. law of pholochemisiry,
fluarescante and phesphorescance

UNIT Il MACROMOLECULES 10
Classification and functions of carbohydrates, plycolysis, TCA cycle, Blood Sugar analysis-and
dlucose tolerance fest Classification and functions of preteins. architecture of proleins,
Classification of amino acids, Oxidative and non oxidafive deamination transamination,
decarboxylation, urea cycle; Purification/ssparation of proteins; Classification and functions of
lipids, biosynthesis of long chain fatty acids. oxidation and degradation of fatty acids

UNIT-HI ENZYMES 9
Chemical Mature General Properties. Speclrophefomelric measurament of snzymes lsalation
tachniques, Diagnostic enzymes.

Hormiones: Chemical Nature, Properiiss of hommones, Hormonal 4ssay and their Significance

UNIT IV METABOLIC DISORDER . g
Diabstes meflitus; Diabelic ketoacidosis lactess intolerance. Glycogen storage disorders: Lipid
storage disordars; obesity, atherosclarosis. Plasma proteins in health and disease. Inborn emor of
aming acid metabellzm Disorders associated with abnermalities in the metabofism of bilirgbin —
Jaundice

UNITV 9
Liver Functlon tesis. Renal Funclion Tests, Blood gas Analysis. Measurement of Electrolytas
Thelr abnormal and Normal Values and Conditions  Biachenistry of Urine and Stools testing.

_ TOTAL: 45 FERIODS
OQUTCOMES:

After the successlul completion of this course, the students will be:able to,
» Explain the fundamentals of biochamistry
« Have in-depth knowizdge about ihe classification, siructures and properties of
carbohydrates, lipid, protein and amino acid.
» Demonstrate about the mechanism of actions of erzymes and co-enzymes._ clinical
importance of enzymes: hormonal assay and significance

TEXT BOOKS:

1 Keith Wilson &amp; Jehn Walkar, “Practical Biochemistry - Principles-8amp; Techniguas
Oxford University Press, 2088 _ _ _ _

2 Rafi MD —Text book of biochemistry for Medical Student, Second Edition, Unlvarsity
Press 2014

3. W Rodwell David Bendsr, Kathlesn M. Botham, Pater J Kannelly, P Anthony
Weil—Harper's Revisw of blochemistry, 30 th Edition, LANGE Medical Publications, 2015

4 Trevor palmer and Phllip L Bonner “Enzymes. Biochemistry, Biotechimlogy, Clinical
Chemistry’, 2 nd Edition, Woodhead Publishing. 2009.
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REFERENCES:
1. Lehsingar Principies of Biochemistry, Fourih Edition - by David L. Nelson 8 Michael M.Cox
- AW_H. Frzaman; 4 edition (Aprif 23 2004) _
2 Fundamentsls of Biachemistry' Life at the Maolecular Level - by Donaid J. Vost  Judith G.
Vost & Charlotts W Praft. - Wilsy: 2 adition (March 31, 2005)
3. Pamela.C.Champe &amp, RichardAHarvay, —Lippincott Biochemistry Lippincotts
lustrated Reviews. & th Edition, LWW publishers, 2013

OTL352 DIGITAL AUDIO ENGINEERING

L
o=
&
L

OBJECTIVES:
» Tounderstand the concept of fundamentals of digital audio
To understand the concept of audio in digital TV broadcasting.
To uniderstand the various codes of digital coding,
To undersiand the concept of digital audio tape recorder
To analyze the concept intarmet audie in digital audio enginaaring

UNIT I FUNDAMENTALS OF DIGITAL AUDIO 9
Discrate time sampling - sampling theorem - Nyquist frequency — alissing — prevention —
guantization — signal lo arror ratio — distortion — other architectures — dithers — t}rpe._ s of dither.

UNIT Il RECORDING AND TRANSMISSION PRINCIPLES 9
PCM — record processing — recording orienied codes — fransmission erienfeg codes — audio in
digital TV breadcasting — DAE

UNIT I} OIGITAL CODING & COMPRESSION _ 9
Block & convolutional codes — cyclic codes — Reed Solomon codes — interleaving — compression
prnciples — lossless & perceptive coeding — subband codes — wansform coding — compression
farmats — MPEG audio — Dalby AC 3— ATRAC -

UNIT IV DIGITAL AUDIO TECHNIQUES 9
Digital audie tape recorder —casseties — modes — track format — digital sudio editing — editing with
random sccess media & recording media — editor structure — digital audic in optical disks — CD,
MD. DVE. playing optical disk — Minidisk

UNITV APPLICATIONS OF DIGITAL AUDIO 9
internst audlo — MP3 — SDMI - audio MPEG 4 — PC - MIDI - sound cards.
_ TOTAL: 45 PERIODS
QUTCOMES:
At the end of the course, students would be able to
» Analyze the type of dither
Analyze the recurding and transmission principlas in digital audio
Analyze the various compressian technigues
Design and analyzs the digital audio aditing
Analyze the various application of digital audio

TEXT BOOKS:
1. John Watkinson, “An Introduction to Digitai Audio™ Facal Press. Second adition. 2013
Z Ken C Paohlmann, “Principles of Digital audin”, McGraw Hill, Sixih adition, 2010

REFERENCES:
1. Then Ballln, " Handbook for sound Engineers Taylor & Francis™, Fiith edition, 2015
2 John Watkingon, “The an of Digital Audie” Focal Press. Third edition, 2013
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OMESS ENERGY CONSERVATION AND MANAGEMENT LTPC
J0oD3

OBJECTIVES:

At the end of the course, the student is expectad to

Understand and analyse-the enargy cats of indusines

Carryout energy accounting and balancing

Conduct energy audit and suggest methodologies for energy savings and

Utllise the available tesources in optimal ways

UNITI INTRODUCTION 4
Energy - Powar — Past & Presant scanaro of World: National Enargy consumption Data —
Environmental aspects associated with ensrgy utiization — Energy Auditing Need, Types,
Mzthodology and Barriers: Role of Energy Managers Instruments for energy auditing

UNIT H ELECTRICAL SYSTEMS 9
Components of EB billing — HT and LT supply, Transiormers, Cable Sizing. Concapt of Capacitars,
Power Factor Improvement, Harmonlcs, Electric Mofors - Metor Efficiency Camputation, Energy
Efficient Motors, llumination — Lux. Lumens, Types of lighting, Efficacy, LED Lighting and scope of
Encon in lumination

UNIT 11 THERMAL SYSTEMS S
Stoichiometry, Boilers. Furnaces and Thermic Fluid Heatars — Efficiency computation and encon
measures Steam Distribution &U sage Steam Traps, Condansate Recovery, Flash Steam
Utllizatien, Insulators & Refractories

UNIT IV ENERGY CONSERVATION IN MAJOR UTILITIES -
Pumps. Fans. Blowars, Compressed Air Systems, Refrigeration and Air Conditioning Systems —
Ceoling Towers - DG =els

UNITV ECONOMICS 9
Energy Economics — Discount Rate, Payback Period, Internal Rate of Return, Net Present Value,
Life Cycle Costing —ESCO cancept _
TOTAL: 45 PERICDS

CUTCOMES:
Upoen completion of this course, the students can able to analyse the energy data of
industries.

» Can carryout ensrgy sccounting and balancing

» Can suggest methodelogies for energy savings

TEXT BOOK:

1 Energy Manager Training Manual (4 Volumes) avaidable at www enargymanager
training com.a website administered by Bursau of Enargy Efficiency (BEE), a statutary body
under Ministry of Power, Govemment :;f India, 2004

REFERENCES:

1. Wite. LT, PS5 Schmidt, DR Brown, “Industrial ‘Energy Management and Ultilisation’
Hemeph&r& Publ Waskington, 1588

Caftaghn, PW “Design and Management for Engrgy Conservation”. Pergamon Press Oxford,
1981

Dryden 1.G.C., “The: Efficient Use of Energy” Bulterworths; London, 1982

Turnar W C. “Energy Management Hand book”, Wiley New York. 1382

Murphy W B and G. Mc KAY “Energy Managnmant Butterworths. London 1867

g
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OBT553 FUNDAMENTALS OF NUTRITION LT PE
3003
OBJECTIVES:
o« The course aims to develop ihe knowledge of studenis in the basic area of Food
Chemistry

This is necessaty for effective understanding of food processing and technology subjects
This course will enable students to appredate the similarities and complexitizs of the
chemical compenents in foods:

UNITI OVERVIEW OF NUTRITION _ 9
Definition, six classes of nutrients. calculating energy values from food, using the RDA . nutritional
status, nuiritional requirement, malnutnitien; nutritional assessment of individuals and populations,
dietary recommendations, Balanced diet pianning Diet planning principles. distary guidelines, food
aroups. exchange lists personal dist analysis

UNIT II DIGESTION g
Digestion, Absorption and Transport Anatomy and physiology of the digestive tract, mechanical
and chemical digestien. absorption of nutrients

UNIT HI CARBOHYDRATES g
Glycemic and Non-glycemic carbohydrates, blood glucese requistion, recommendations of sugar
intake for health, health effects of fibsr and starch intake. Arificial sweeteners, Imporiance of
blood sugar regulation, Distary recommendations for NIDOM and IDDM

UNIT IV PROTEINS & LIPIDS b
Proteins; Food enzymes | Texdurized proteins. Food sources, functional role-and usss in foods.
Review of structurs. composition & nomenclaturs of fats Nﬂl‘l—G‘l‘fEﬂ'ﬂdﬂ' components in fats & oils;
Fat replacements; Foed seurces, functional role and uses in foods Health effects and
recemmended intakas of lipids. Recommended intakes of protains, Deficiency- sheor term and long
term sfiecis.

UNITV METABOLISM, ENERGY BALANCE AND BODY COMPOSITION 9
Energy Balance; body waight and body composition: health implications: obasity. BMR and BMI
calculafions; Weight Contrel Fai cell development. hunger, satiely and saliation; dangers of
unzafe welght lass schemes, reatmeant of obesity, attitudes and bahaviours towerd weight contral
Food and Phanmaceutical grades, toxicities, deficiencies, factors affecting bioavailability, Stability
under food pracassing conditions

TOTAL : 45 PERIODS
TEXT BOOKS: '

1. Cheopra, HK and P.5 Parnesar * Food Chamistry™ Narosa, 2010

2 \Vaclavik, V. A and Christian E W “Essentiale of Food Science’ |l Edition, Kluwer-
Acadesmic. Springsr, 2003

3. Mann, Jim and Stewar Truswell “Essentials of Human Nutrition” 3rd Edition Oxford
University Press, 2007

4  Gibney, Michael J, et al . “Intreduction to Human Nutritien” 2nd Edition Blackwell 2008,

5. Gropper. Sarsen S. and Jack L_Smith “Advancad Nutrition and Human Metsbolism™ 5%
Edition. Wadswonh Publishing, 2608

REFERENCES:

1 Gopalan C., BV Rama Sastr, and 5.C. Balasubramanian S. C. "Nulritive Value of Indian

Foods™ NIN, ICMR. 2004.

2. Damedaran, S, KL Parkin and O:R. Fennema. "Fennema's Food Chemistry”. 2th Edition,
CRC Press 2008
Beliz H-D, Grosch W and Schigbede P “Food Chemistry” 3rd Rev Edition, Springer-
Varlag 2004
Walstra, P. * Physical Chemistry of Foods™ Marcel Dekker Inc. 2803,

Owusi-Apenten, Richard. “Introduction te Food Chamistry” CRC Press, 2005
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OCESS2 GEOGRAPHIC INFORMATION SYSTEM A
' 03
OBJECTIVES:
o Tointroduce the fundamentals and companents of Geographic Information Systam
» To provide details of spatial data struclures and Inpul, management and output
proceEsses
UNIT | FUNDAMENTALS OF GIS g

ntroduction to GIS - Basic spatial concepts - Coordinate Systems - GIS and Information
Syalem-:—. — Definitions — History of GIS - Components of a2 GIS — Hardware, Software, Data,
Pegple Methods — Proprigtary and opan source Softwars - Types of dats — Spatial Afiribute
data- types of afiributes — scales! levels of measurements

UNIT Il SPATIAL DATA MODELS 9
Databasze Structures — Helational Object Oranted — ER diagram - spatial dala models — Haster
Data Struciures — Raster Data Compression - Vector Data Structures - Raster vs Vector Modals-
TiN and GRID data modals - OGT standards - Data Quality

UNIT 1l DATA INPUT AND TOFOLOGY _ 9
Scanner - Raster Dats Input — Raster Dats File Formats — Vector Datz Input -Digitisar —
Topology - Adlacency, connedlivity and containment — Topological Consistency rules —
Atiribute Data linking — ODBC — GPS - Concept GPS based mapping

UNIT IV DATA ANALYSIS 9
Vector Data Analysiz tools - Data Analysls tools' - Network Analysis - Digital Education models -
3D data collection and utilisation.

UNIT V APPLICATIONS 9
GIS Applicant - Natural Resource Management - Enginearing - Navigation - Vehicls tracking and
fiaet managament - Marketing and Business applications - Case studies.

TOTAL: 45 PERIDDS

OUTCOME:
This course equips the student to

+ Have basic idea about the fundameantais of GIS
Undersiand the types of data modsls.
Gel knowledge about data input and tepolegy.
Gain knowladge on data quality and standards.
Understand dats managameant functions and data output

TEXT BOOKS:
1 Kang - Tsung Chang. Infroduction to Geographic Information Systems, McGraw Hill
Fublisking, 2nd Edition, 2011
2. lan Heywood, Sarah Cornalius, Steve Carver, Srinivasa Raju. "An Introduction
Geographical Information Systems, Pearson Education, 2nd Edition 2007

RECERENCE;

1 LeCP, Albert KW Yeung Concepts and Techniguss of Geographic Information
Systams, Prentice-Hall Indla Publishers 200&
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OPY551 HERBAL TECHNOLOGY LTRC
JOoo3

OBJECTIVES:

o T acguire the basic knowledge of Indian system of madicines.

« To enable the students to know abeut the plant tissue culture technigues and lzar about the
instruments usad in the extraction, isolation, purification and identification of harbal drugs.

UNIT | INDIAN SYSTEMS OF MEDICINE 9
introduction, basic principles and freatment modalities of Ayurveds — Unani — Homeopathy —
Siddha —naturopathy- Introduction and streams of Yoga Classification of harbs - Harvesting —
Pest harvesting — Conditions of storage -seascenal and geearaphical variation

UNIT Il INVITRO CULTURE OF MEDICINAL PLANTS 9
Requirements — Seiting up a tissue culture fab — Basic laboratory procedurs — Processing of plant
tizsue culture — Growth profile — Growth measurement — Plant fissue culture methods — Callus

culture — Typas of tissue culture — Tissue culture of medicinal plants — Applications of plant tissua
culture.

LINIT 1 PHYTO PHARMACEUTICALS 9
Traditional and modern sxtraction tachnigues Successive solvent sxtraction- Super critical fluid
extraction — Steam distiflation — Head space technigues — Sepbox —Ganeral axtraction process
Carbohydrates — Proteins — Alkaloids —Glycosides |sciation and purification of phytochemicals
(Eg. Quinine from cinchena, vincristing from Vinca, sennosids from senna, Euginol from clove oil)

UNIT IV SCREENING METHODS FOR HERBAL DRUGS g
Secreening methods for anti-fertility agents — Antidiabetic drugs — Anti anginal driigs — Diuretic —
Analgesic adilvity — Antipyretic activity — Antl cancer activity —Evaluation &f hepatoprotective
agants — anticonvulsive- Anti ulcer drugs.

UNIT V STANDARDIZATION AND CONSERVATION OF HERBAL DRUGS. 9
Imporiancs of standardization - Siandardization of single drugs and compound formulations —
WHO gquidelines for the quallty sssessment herbal drugs - CTanservation strategles of mediginal
plants — Govemment policies for protecting the traditional knowledge

TOTAL: 45 PERIODS
QUTCOMES:

The student will be able to

o Understand the basic principle, design, contral and precessing technigues of medicinal plants
and their derivatives

« Find 3 solution to problems, including social, scientific and sthical issues connacied with the
use of medicinal plants in the different ficld of applications.

« Describe the biological effects of madicinal plants with l2gislation and governmental policles
ior conserving medicinal planis

TEXT BOOKS:
1. Agarwal 55 & Paridhavi M "Herbal Drug Technolegy™ Universitiss Press Pyt Limited,
2007
2 Wallis TE, “Texbock of Phammacognesy’ 5th Edition, CBS Publishers and
Distributors. 2005, ' '

3 Indian System of Medicine and Homeapathy, Planning and Evaluation Cell. Geviof India,
New D=ihi, 2001

4 Yoga- The Science of Holistic Living by V K Yoga. VKY Prakashna Publishing, Bangalore,
2005 .
5. Quality Cantrol Methods for medicinal plant material, WHO Geneva. 19%8
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REFERENCES:
1. Evans. W .C _ Trease and Evans Pharmacagnosy 15th Edition, Elssvier HealthSciencas,
2001
2. Pulok K Mukherjse | “Quality control of Herbal Drugs” -Heprintedn. Business Harizons,
New Delhi, 2012
3 Dani=l M. "Harbal Technology: Concepts and Advances” Zatish Saral PublishingHouse
2008

OMD552 HOSPITAL WASTE MANAGEMENT LT PC

OBJECTIVES:
The student should be made 1o
« Know dboutl the healthcare hazard control and accidents
« Undersiand biomedical wasts management
« {e=am the facliity quidelines, infection control and patient safety

UNIT I HEALTHCARE HAZARD CONTROL AND UNDERSTANDING ACCIDENTS 9
Healthcare Hazard Contral Infreduction, Hazard Contral Managsment & Responsibliities. Hazard
Analysis, Hazard Consclion, Personal Protective Equipment, Hazard Confral Commiitzes,
Accident Causation Theorizs. Accldent Reporting Accident Investigations, Accident Analysis,
Accident Pravention \Workars' Commpensation, Orlentation, Education, and Training

UNIT Hl BIOMEDICAL WASTE MANAGEMENT _ 9
Biomedical Waste Management  Types of wastes. major and minor sources of biomedical waste,
Categories and classification of biomeadical waste, hazard of blomadical waste, nsed for disposal
of biomedical wasle wastle minimization, wasie segragation and labeling waste handiing and
disposal

LNIT Il HAZARBOUS MATERIALS _ ]
Hazardous Materials  Hazardous Substance Safety, OSHA Hazard Communication Standard,
DOT Hazardous Material Ragulations Healthcare Hazardous Materials Meadical Gas Systems,
Respiratory Protection

UNIT IV FACILITY SAFETY 9
Imtroduction.  Facliity Guidelines: Institute. Administrative Area Safety, Slip. Trip, and Fall
Prevention, Safely Signs Caolois, and Marking Requirements, Tool Safely, Eledncal Safety,
Control of Hazardous Energy, Landscape and Ground Mainienancs, Fleel and Vehicle Safety

UNIT V INFECTION CONTROL, PREVENTION AND PATIENT SAFETY 4
Healthcare Immunizations, Centers for Diseasae Control and Prevention. Disinfectants, Sterilants.
and Anfiseptics, OSHA Bloodbemse Pathogens Standard, Tuberculesis: Heslthcare Opportunistic
Infections, Healthcare-Associated Infections Medication Safety .

_ _ TOTAL : 45 PERICDS
GUTCOMES: o _

After succassiul completion of the course, the students will be able to know the concepts of
healthzars waste management its pravention and safety

REFERENCES:
1. Tweedy James T Hesalthcars hazard control and safsly managemant-CHRC HPress_Taylor
snd Francis (2014)
2 Anantprest Singh, Sukhiit Kaur. Biomedical Waste Disposal Jeypse Brothers Medical
Publishers (P) Lid (2012)
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OCHE51 INDUSTRIAL NANOTECHNOLOGY LT PC
3003
OBJECTIVES:

» Tao slucidate on advantages of nanciachnelogy basad applications In each industry

» To provide Instances of contemporary Indusirial spplications of nanotechnology

» To provide an oveiview of fulure lechnelogical advancements and increasing fole of

nanoctachnology In each industry

UNIT | NANO ELECTRONICS 9
Advantages of nane slectrical and slacironic devices —Electronic circuit chips — Lasers - Micro and
ManoElectremechanical systems — Sensors, Actuaters, Optical switches - Data meamary —Lighting
and Displaye — Batterias - Fuel cells and Phote-yoltaic cells — Eleciric double layer capacditors —
Lead-free solder — Nanoparticle coatings for slectrical producis

UNIT Il BIONANOTECHNOLOGY _ 9
Nanoparticles in bone substitules and dentistry — Implants and Prosthesls — Nanorobatics in
Surgery —Nanosensors In Clagnesis— Neuro-glectronic Interfaces— Therapeutic applications

LINIT 1 NANOTECHNOLOGY IN CHEMICAL INDUSTRY 9
Nanocatalyts —Smart maternais — Heterogenous nanestruciuras and compesites — Naneostructuras
for Molecular recognition (Quantum dets, Manoreds, Nanotubes) — Molecular Encapsulation and
its applications — Nanoporous zeolites — Seff-assembled Manoreadors.

UNIT IV NANOTECHNOLOGY IN AGRICULTURE AND FOOD TECHNOLOGY 3
Nanotechnology in Agriculture -Precision farming. Smart delivery system — Inseclicides using
nanatechnology — Polential of nano-fertillzars - Nanutecl‘rnu!-ug]r in Food industry

UNITV NANOTECHNOLOGY IN TEXTILES AND COSMETICS 9
Nancfibre praduction - Efectrospinning — Confrolling morphologies of nanofibers — Tissue
engineering application— Palymer nanofibers - Nylan-& nanecompositas from pelymerization -
Nano-filled pelypropylene fibers - Nana finishing in textiles (UV resistant, aniibacterial. hydrophliic
zelf-cleaning. flame retardant finishes) — MndEm textiles Cosmetics — Fﬂrmulﬂnnn of Gels
Shampoes, Hal-conditioners
. TOTAL: 45 PERIODS

REFERENCES:

1 NeslinaH. Malsch (Ed.) Biomsdical Nanatechnology, CRC Press (2005)

2 Udo H Brinker, Jean-Luc Misusset {Eds:), Molecilar Encapsulation: Grganic Raactiens in

Consirainad Systems Wiley Publishers (2010)

3. Jennifer Kuzma and Peter VerHage. Nanotechnology in agriculture and fead productien,
Woodrow Wilson Intemational Center, (2006)

4 Lynn J Frewer, Willshm Norde R H Fischer and W H Kampers. Nanotzchnelegy In the
Agri-food secior, Wiley-VCH Verlag, (2017)

5 P J EBrown and K Stevens, Nanafibers and Nanolechnology in Texiiles, Woedhead
Fublisking Limifted, Cambﬂdge {2007)

& Y-W. Mai Polymer Nano compaesites, Woodhead publishing, (2006)

7 WM. Chang MNanofibres fabrication, performance and applications, Nova Sciencs

Publishars Im: (2009)
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oBT55 INTRODUCTION TO BIOENERGY AND BIOFUELS LT PIEC
' Jooa3
OBJECTIVES:
o This course will be focussed on achisvemant, acquisition of knowledge and enhancemant
of comprehension of infermation ragarding bicenergy -and biofus! technologies and their
spstainable applications

UNIT1 CONCEPTS 9
Biopower, Bioheat. Bicfues!, advancead liquid fuels. drop-in fusls. bicbased products

UNIT Il FEEDSTOCKS 9
Harvesled Feedsiocks: First generation biofuels, Second generation bicfuels, third generation
biofuels. Hesidue: Fesdstocks: Agricultural wastes, forestry wastes, farm waste, organic
compenents of restdential. commercial, institutional and insdustrial wasta

LINIT il CONVERSION TECHNOLOGIES g
Biorefinery concept-— biorefineries and end progducts, Biochemical conversion — hydralysis.
enzyme and acid hydrolysis. fermentation, anaerpbic digestion and trans-gsteryiication
Thermachemical canversion — Combustion, Gasification, Pyrolysis. other thermochamical
conversion technologies Scalfing up of emerging technologies

UNIT IV BIOFUELS ) _ _ 5
Pros and cons of Biofuels. Algal bigfusls, Cyanobacteria and producers of biofuels. Jatropha as
hiodizsel producer, Biosthanol, Biomethana, biohydregen, biobutanol metabelic enginsering of
fuel melecules, Enginearing aspecis of biofusls, Ecanemics of blofuels

UNITV SUSTAINABILITY & RESILIENCE 9
Environmental Sustainabifity, blosnergy sustainzbility, emissions of blomass to power gensration
applications, emissions from biofusls. ILUC issues, Carbon footprint, Advanced low carbon fuels

TOTAL :45 PERIODS
TEXTBOOKS:
1. Blorenewable Resources — Engleering new products Reberi © Brown Blackwell
Publishing Professional 2003
2 Biofuels Wim Soetaert apd Erik Vandamme (Editors) Wiley 2009
3 Blomass for Ranswable Energy Fuels and Chamicais Donald Klass. Academic press
1993

REFERENCES:

Introduction to Blocnergy Vaughn C. Nelson and Kennsth L. Starcher
Blosnergy Biomass to Bisfusls by by Anju Dahiya

Bleenergy. Principles and Applications by Yebo Ll and Samir Kumar Khanal
Bloenergy by Judy D. Wall and Caroline S. Harwood

Bioenergy: Susteinabla Perspectives by Ted Weyland

L e R

OMES53 INDUSTRIAL SAFETY ENGINEERING LTPC
oo 3
OBJECTIVES: ,
» To provide in depth knowledgs in Principles of Environmenial safety and it applications in
various fields
s To provide the knowledge of air and walter pollution and their control.
» To expose the students 1o the basics in hazardous waste management
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UNIT I SAFETY IN METAL WORKING AND WOOD WORKING MACHINES 4
General safety rules, principles, maintenance. Inspections of Wrning machines, boring machings,
miling maching, planning machine and grinding machines, CNC machines, Woed working
machinery, types safely principles. slectrical guards, work area, material handling. inspaction,
standards and codes- saws. types. hazards. Inspection of material handling equipments

UNIT 1l SAFETY IN WELDING AND GAS CUTTING: 9
Gas welding and gxygen cutling, resistances welding, arc welding and cufting. common hazards,
personal prolaciive eguipment, training, safety precautions in brazing, soldering and melalizing —
&xp-tnﬁhe walﬂmg seleclion, care and maintenance of the associated equipmant and Instrumanis
— salety in generation, distribution and handliing of industial gases—calour coding — flashback
atrestor = lezk detection-pipe line safety-storage and handling of gas cylindars

UNIT I SAFETY IN COLD FORMING AND HOT WORKING OF METALS 9
Cold working, pewer presses, point of operation safe. guardlng auxlliary mechaniems, feeding and
cutting machanism, hand or foot-operated presses, power press electric controls. power prass sat
up and die removal inspaction and maintenance-metal shears-press brakes - Hot working safety
in forging. ot refiing mill operatian safe guards in hot rolling mifis — hot bending of pipes. hazards
and conirol measures - Safety in Gas Fumace Operation. Cupola, Crucibles Ovens. Foundry
Health Hazards, Work Environment. Material Handling In Foundries, Foundry Production Cleaning
And Finishing Foundry Processes.

UNIT IV SAFETY IN FINISHING, INSPECTION AND TESTING 5
Heat treatment operations. Electro Plating, Paint Sheps. Sand And Shat Elasting, Safety In
Inspedion And Testing, Dynamic Balancing, Hydre Testing, Valves, Bailer Drums And Headsrs,
Pisasure Vessals, Alr Leak Test Steam Testing, Safety In Radlography, Personal Ménitaring
Devices, Radiation Hazards. Englnesring And Administrative Controls, Indian Bellers Regulation.

UNIT V INDUSTRIAL SAFETY _ 9
Advances in Ingusinal Ergonomics and safety. Work and protective clothing, Theary and practice
of Industrial safety, Industrial MNoise and Vibration, Machine Guarding and Industrisl machine
safety Manual materal handling, Modeling for safety and heaalth . _
TOTAL:45 PERIODS

QUTCOMES:

Students will be able to

o llusirate and famiflarize tha basic concepls and scape of engineering safaty

s Undersiand the standards of professional conduct that are published by professional safaty

arganizations and cerification bodies.
+ [llustrate the importance of safaty of employess while working with machineries

REFERENCES: o

1. Philip E Hagan, John Franklin Mentgomery, James T. O'Reilly, Accident Pravention Manuat =
NEC, Chicago. 2009

Charles D Resss Cccupational Health and Safsty Managsment, CRC Press, 2003

Jehn V. Grimaldi and Rellin H Simends Safety Manageament by All indias Travelers Book seller,
New Deihl, 1989

John Davies, Alsstair Ross Brandan Wallace, Safety Managament A Quaiitative Systems
Approach, CRC Press 2003

Health and Safety in welding and Allied precessas, welding Institute. UK. High Tech, Publishing
Lid , Lordon, 1989

Anll Mital Advances In Industrigl Ergonomics and Safety Taylor and Francis Lid. London, 1989
Dr. Vincent Matthew Ciriella (Pradiction of the maximum accepiable welght of Iift from the
frequancy of lift, journal of industrial ergonomics.( 2014), pg .225-237

~N& T e
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OEI5S5 LOGIC AND DISTRIBUTED CONTROL SYSTEMS LTPC
IDO03

OBJECTIVES:

o To gve an Introductory knowledge on Programmable Logic Confrollet [PLC) and their
programming languages

« To give ageguate knowledge about applications of PLC

+ To give basic knowledge aboul Computer Contralled Systams

« To give basic knowledas on the architecture and logal control unit of Distributed Control
System (DC3)

« To give ageguate information with respect to interdfaces used in DCS

UNITI PROGRAMMABLE LOGIC CONTROLLER 4
Evalution of PLEs — Compenents of PLL — Architecture of PLC — Discreie and analeg /0 modules
—Programming languages -Ladder diagram — Function black diagram (FED) - Programming timers
and counters

UNIT NI APPLICATIONS OF PLC g
Instructions in PLC — Program control instructions, math instructions. date manipulation
Instructions, sequencer and shift register instructions — Case studies in PLC

UNIT 1l COMPUTER CONTROLLED SYSTEMS 9
Basic building blocks of computer controlled systems — Data acquisition system — Supservisory
control— Girect digital control- SCADA-- Hardware and software. Remots terminal units: Master
Stafion and Cemmunication architactures

UNIT IV OISTRIBUTED CONTROL SYSTEM g
DCS - Various Architactures — Comparisan — Local control unit — Procsss intarfacing lssues —
Communicatian faciiities

UNIT V INTERFACES INDCS b

Operatar inferfaces - Low level and hlgh lzvel aperater interfacss — Displays - Engm&ermg

intedfaces = Low level and high level engineering interfaces — Factors le be considered in selecting

DCS - Case studles in DCS _ _

TOTAL: 45 PERICDS

CUTCOMES:

« -Ability to undarstand and analyze Instrumentation systems and their applications to various
industnes.

s -Ability to understand and analyse linear and digital electronic circuits

TEXT BOOKS:
| F D Petruzzlla. Programmable Legic Controllers. Tata Mc-Graw Hill, Third edition, 2010
2 Michael P Lukas, Gistnbated Control Systams. Thair Evaluation snd Design, Van Nostrand
Reinhold Co., 1986
3. D Papovit and V P Bhatkar, Distributed computar contral for industiial Automation’ Marcel
Dekker, Inc, Newyork 1990

REFERENCES:

1 T.A Hughes. Pregrammable Controllsrs, Fourth edition, [5A press, 2005

2 Krishna Kant Computer Based Industrial Contrgl. Second edition, Prantice Hall of India.
Naw Delhi, 2012
Jehn W Webb and Ronald & Rel "Programmable Logic Controllers, Fifth editien,
Prentice Hall of India, New Dealhi. 2010,
John R Hackworth and Frederick O Hackworth Jr. Programmable Logic Controllers,
FPearzon, New Delhi 2004
Clarke. G . Raynders, O and Wright. E_"Practical Modem SCADA Protocals DNP3 4
60870.5 and Related Systems™ Newnes, 12t Edltion, 2004
& EAParr, Programmable Controllers, An Enginger's Guide Elseviac, 2013

W ks L
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OBMA52 MEDICAL PHYSICS LT-PE
3 003

OBJECTIVES:
« Tostudy the compiete non-ionizing radigtions including light and its effect in human body
« To understand the principles of ultrasound radlation and Hs applications in madicine.
« To leamn about radivaclive nuclides and also the interactions of radiation with matters and how
isptopes are produced
« To study the harmful effscts of radistion and radiation protection regulations.

UNITI  NON-IONIZING RADIATION AND ITS MEDICAL APPLICATIONS g
introduction to EM waves - Tissus as a =aky dielectric - Relaxation processes Debys medsl,
Cole—Colz model- Overview of non-lonizing radiation effects-Low Fraquency Effects- Higher
frequency effects. Physics of light-Measuremant of light and s unit- limits of vision and color
vision an overview - Applications of ultraviolet in madicing, Thermegraphy

UNIT I ULTRASOUND IN MEDICINE 9
Ultrasound fundamentals — Generation of ufirascund (Ulrasound Transducer) - Intaraciion of
Ulirasotind with matier Cavitalion Reflection, Transmission- Scanning systems — Artefacs-
Ultrasound=- Doppler-Double Dopgpler shifi-Clinical Applications- Ultrasonography.

UNIT I PRINCIPLES OF RADIOACTIVE NUCLIDES AND DECAY 9
introduction to Radioisolopes - Radioaclive decay - Spontaneous Fission, |semeric Transition,
Alpha Becay. Bets Dacay Pesiiron Decay. Electron Capture- Radisactive decay equations — Half
life- Mean |¥e- Effective half-life - Matural and Artificial radioactivity. - Praduction of radionuclide —
Cyclotron produced Radionuclids - Reactor producsd Radionuclide fission and elsctron Capture
reaction, Targst and Hs Processing Egustion for Production of Radionuclide - Radionuclide
Generator-Technetium genearator

UNIT IV INTERACTION OF RADIATION WITH MATTER -

Interaction of chargsd particles with maiter —Specific ionization, Linear energy transfer, range,
Bramsstrahlung, Annihifation - Interacton of X and Gamma radiation with matter. Photoslectic
effect Compton Scattering Palr production- Attenuation of Gamma Radiation - Interaction of
neutron with matter and their clinical significence- Radlonuclide used in Medicine and Technology.

UNIT V RADIATION EFFECTS AND REGULATIONS 9
Classification of Radliation Damaga. Stochastic and Deterministic Effects, Acite Effects of Total
Body lrradiation, Long-Term Effscts of Radiation. Risk Versus Bensfit in Diagnestic Radiology and
Mudiear Madicine, Risk of Pregnant Womien, Nuclear Regulatery Commission, ALARA Program,
Medical Uses of Radicactive Materials, Survey for Contamination and Exposuse Hate Dose
Calirators and Survey Meters, Bioassay, Radivactive Waste Disposal

TOTAL: 45 PERIODS
OUTCOMES:
At the end of the course, the siudent should be able to:
« Analyzetha low frequency and high frequency effects of non-lanizing radiation and physics of
light.
Diefina various clinlcal appiications based on ultrasound wave.
Explain the process of radioactive nuclide production using differsrt techniques
Analyza radiation mechenics involved with various physiclogical systems
Chutline the detrimental effects of radiation and regulations for radiation safsty.

'i',l
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TEXT BOOKS:
1. B H Brown, K H Smallwoed, D C Barbesr. P V Lawford and D K Hoss, Medical Physics and
Biomedical Enginesring. 2™ Edition. I0P-Publishars 2001 (Unit | & 11)
2. Gopal B. Saha, Physics and Radiobiology of Nuclear Medicine. 4% Edition. Springer. 2013,
(Unit (1} & 1V)
3 R Hendee and Russell Ritanour “Medical Imaging Physics’. Fourth Edition Wilkam, Wilay-
Liss, 2062 (Unit V)

REFERENCES:
1 5 Wzbb ° The Physics of Medical Imaging™. Taylor and Francis, 19585
2. HyltenB Mgzire and Pat Falrant "Basic Ultrasound” John Wilzy & Sans, 19585
3. John R Cameran , James G Skofronick "Medical Physics”™ Jahn-Wilsy & Sons_ 1978
4 W.JMeredith and JB Massey ~ Fundamental Physics of Radiology” Third edition
Narghese Publishinghouse. 1992

COML5352 MICROSCOPY T e
003

OBJECTIVE:
This. course will cover the basic principles and techniques of optical and slection microscopy
Thls. course also deals with the sample preparation technigues for the microstructural analysis.

UNIT I INTRODUCTION g
History of Micrescopy, Overview of current microscopy technigues. Light as particles and waves,
Fundamantal of optics: Diffraction and interference in Image formation. real and virual images,
Resolution. Depth of field and focus. Magnification. Numerical apertura. Abesration of lenses:
Componants of Light Microscopy. Compound light microscopy and its variations.

UNIT Nl MICROSCOPY 4
Phase confras! microscopy. optical design, theory, image interpretation, Dark- field microscopy
optical design. theory . image interpratation. Polarization Micreseapy Polarized light. optical
design, thaory | image interpratation. Differential Interference Contrast (DIC) equipmeant and
oplics, image interphsl"aﬁnn. Modulation coniras! microscopy: contrast methods using ablique
lluminatian

UNIT Il ELECTRON MICROSCGPY 9
Interaction of electrons with matter. elastic and inelastic scattering sscondary effects. Components
of electron microscopy. Electron sources, pumps and holders; lenses, aperures. and resolution.
Scanning Electron and Transmission Electron Microscopy: Principle. construction. applications and
limitations

UNIT IV SAMPLE PREPARATION FOR MICROSTRUCTURAL ANALYSIS 9
Ciptical Micrescopy sample preparation: Grinding, polishing and etching, SEM zample praparation
size constraine. TEM sample preparation Disk preparation, glectre polishing. fon milling.
lithography, sioring specimens

UNITV CHEMICAL ANALYSIS 3
Surface cheamical composition (Principle and applications) - Mass speciroscopy and X-ray
emission spactroscopy - Energy Dispersive Spectroscopy- Wave Dispersive Spectroscopy.
Efectron speciroscopy for chemical analysis (ESCA). Uliraviolet Photo Electron Spectroscopy
{UPS) X ray Photoslectron Spectroscopy (XPS) Auger Electron Spectroscopy (4ESE
Applications. _

TOTAL: 45 PERIODS
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OUTCOMES:

« Able o undarstand the physics behind the micrascopy
Abllity to deacribe the principle, consiruction and working of ligh! micrascopy
Ability to appreciate about electron microscepy
Ability to understand about the impartant of sample preparation technigue
Ability to identify the appropriate spectroscapy technique for chemical analysis.

TEXT BOOKS:

1. Douglas B. Murphy. ‘Fundamentals of light micrescopy and electronic-Imaging, 2001, Wiley-
Liss, Inc: USA

2. David B. Wiliams and C. Barry Cartet, Transmission Electron Micrascopy-A Textbook for
Materials Science, Springer US, 2nd edition; 2009

REFERENCES:

1. Brandon D. G, “Moderm Technigues in Metallography™, Von Nestrand Inc. NJ, USA 1986

2. Whan R E (Ed), ASM Handbook, Volume 10, Malerisls Charactarisation”, Ninslh Edition,
ASM intemational USA. 1966

3. Thomas S, Transmission electron microscopy of metals”. John Wilay. 1956

OBT554 PRINCIPLES OF FOOD PRESERVATION LTPC
joo3
GBJECTIVE:
s The course gims 16 infroduce the students to the area of Food Presenvation This Is
nacessary for effective undsrstanding of a detalled study of foed processing and
technology subjects

UNITI FOOD PRESERVATION AND ITS IMPORTANCE 9
Introduction to food preservation Wastage of pracassed foods, Shelf iz of foed products: Types
of foed based on its perishabifity. Traditional mathods of presarvation

UNIT Il METHODS OF FOOD HANDLING AND STORAGE 9
Nature of harvested crop. plant and animal. siorage of raw materialz and products using low
temperature, refrigeratsd gas storage of foods, gas packed refrigeratad foods, sub atmospheric
storage, Gas atmospheric storage of meat, grains seeds and flour, roots and tubsrs: freezing of
raw and processed foods retort pouch packing, Assplic packaging.

UNIT I THERMAL METHODS _ 9
MNewar methods of thermal processing, batch and confinuous; In caontainer stenfization- canning.
application of infra-red microwaves. ohmic heating, control of water activity. preservation by
concentration and dehydration. osmotic methods

UNIT IV DRYING PROCESS FOR TYPICAL FOODS 9
Rats of drying for food producis. design paramstsrs of different type of diyers: properties of air-
water mixtures. Psychrometric chant freszing and cold storage freszs concentration. dehydro-
freszing, fresze drying [QF; calculation of refrigeration load, design of freszers and cold storages.

UNITV NON-THERMAL METHODS 38
Super Critical Technology for Preservation - Chemical preservatives, preservation by ionizing
radiations. ultrasonics, high pressurg, fermentation, curing, pickling, smoking. membrane
technology. Hurdle technalogy

TOTAL: 45 PERICDS
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OUTCOMES:
On completion of the course the students are expecied to
s« Be awate of the diffsrent methods applisd to presemnving faods.

TEXT BOOKS:
1 Karal Marcus and DB, Lund "Physical Principles of Food Preservation”™ Rulledgs 2003
2 VanGarde S and Woodburm M “Food Preservation and Safety Principles and
Practice” Surbhi Pubfications. 2001
3. Sivasankar, B. "Food Processing & Presenvation”, Prentice Hall of India; 2002
4. Khetarpaul. Neelam, "Food Processing and Preservation”, Daya Publications; 2005.

REFERENCES:
1 Rahman. M Shafiur "Handbook of Food Presarvation” Marcel & Dekker, 2006
2. Zeuthen, Psler and Bogh-Serensen, Leif "Foed Presarvation Techniguss'. CRC J/ Woad
Head Publishing, 2003
3 Ranganna, S “Handbook of Canning and Aseplic Packaging” Tata McGraw-Hill, 2000
4. Ranganns, § “Handbook of Canning and Asepftic Packaging” Tata McGraw-Hill, 2000

OMF551 PROBUCT DESIGN AND DEVELOPMENT LTPC
3003

OBJECTIVE:
The course aims at providing the basic concepls of product design, product features and Its

architecture so thal student can have a basic knowlsdges in the commuon fealures s product has
and how to incorporate them suitably in product

UNITI INTRODUCTION 3
MNeed for |IPPD — Strategic imporiance of Product development — integration of customer, designer,
material supplier and process planner, Competitor and customer — Behavigur analysis
Understanding customer — prompting customer undemtan:img involve customer in development
and managing raquiremants — Organization — process management and improvemant — Pian and
establish product specifications.

UNIT Il CONCEPT GENERATION AND SELECTION 9
Task — Structured approaches — clatification — ssarch — extermnally and Internally — explore
systematically — refiect on the solutions and processes — concept seisction — methodology —
benefits:

UNIT 1 PRODUCT ARCHITECTURE g
Implications — Preduct change-— variety — companent standardization — predugt parfformance. —
manufacturability — product development management — establishing the architecture — craation —
clustering — geometric layout development — fundamental and incidenial Interactions — related
system level design issues — secondary systems — architecture of the chunks — creating detailed
interface spacifications.

UNIT IV INDUSTRIAL CESIGN 9
Integrale process desian — Managing costs — Robust design — Integrating CAE, CAD. CAM tools —
Simulating product perfiormance and manufacturing processes electronically — Nead for industnal
design — impact — design process — investigation of for indizstrial design — impact — design process
~ investigation of customer needs — conceptualization — refinement — management of the industrial
dssign process —technology driven products — user — driven preducts — assessing the guality of
industrial design
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LUNIT V DESIGN FOR MANUFACTURING AND PRODUCT DEVELOPMENT 5
Definition — Estimation of Manufacturing cest — reducing the component costs and assembly costs
— Minimize systam complexity — Prototype basics — principles of prototyping — planning for
piototypes — Economic Analysis — Understanding and representing tasks = baseline: project
pianning — accelerating the project — project execution _ _
TOTAL: 45 PERIODS

QUTCOME: .
o The student will be able to design some products for the given sst of applications, also the
knowledge gained through protetyping technology will help the studant 1o make a proiotype
of a preblem and hence product design and developmant can be achisved

TEXT BOOK:
1 Karl T Ultich and Steven D Eppingsr, "Product Design and Development’, McGraw-Hill
Intzrmational Edns. 1999 ' '

REFERENLCES:

1. Kemnneth Crow, “Concurrent Engg/integrataed Product BDevelopment. DRM Associates.
2673 Via Dlivera, Palos Verdes, ©A S0274(310) 377-569, Workshop Book

2 Stephen Rosenthal, "Effective Product Design and Development”, Business Cne Orwin
Homewoaod, 1952, |SBN 1-55673-603-4.

3. Staurt Pugh “Tool Design —Integrated Metheds for Successful Product Engingering’, Addisan
Weslay Publishing, New york. NY

OAN5S1 ENSORS AND TRANSDUCERS LTPC
3003

QBJECTIVES:
» To understand the concepte of measurament technology
» Tolzam the various sepsors used to measure varous physical paramatars,
s To leamn the fundamentals of signal condifioning, data acquisition and communication systems
used in mechatranics system development.

UNIT| INTRODUCTION 9
Basics of Measuremant — Classification of smors — Eror analysis — Siatic and dynamic
characteristics of transducers — Performance measures of sansors — Classification of sensors —
Sensor callbration technigues — Sensor Output Signal Types

UNIT Il MOTION, PROXIMITY AND RANGING SENSORS g9
Motion Sensors ~ Potentiomsters. Rasolver, Encoders — Optical. Magnastic, Inductive, Capacitive,
LVOT = RVOT = Synchro — Microsyn Acceleromster — GPS: Blustooth, Rangs Sensars — RF
hescons. Ultrasonic Ranging Reflective beacons Laser Rﬂnge Sensor (LIDAR).

UNIT 111 FORCE, MAGNETIC AND HEADING SENSORS g
Strain Gage. Load Cell Magnetic Sensors —types, principle. requirement and advaniages Maaneto
resistive — Hall Effect — Currant sensor Heading Sensors — Compass, Gyroscope, Inclinometars

UNIT IV OPTICAL. PRESSURE AND TEMPERATURE SENSORS G
Pheto conductive cell. photo voltaic. Photo resistive. LOR — Fiber oplic ssnsors — Pressure —
Diaphragm, Bellows, Piezoelscine — Taclile sensors. Temperature — 1 Thermistor, HTD
Thermecouple Acoustic Sensors — flow and level measurement. Radiation Sensors - Smart Sansors
- Film senser, MEMS & Nano Sensors, LASER sensors
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UNIT V SIGNAL CONDITIONING and DAQ SYSTEMS 9
Amplification — Fillering — Sample and Hold circults — Data Acguisition Single channel and multl
channal daiz acguisition — Dala logoing - applications - Automaeblle, Aerospace, Homa appliancas,
Manufacturing, Environmental maonitaring _

_ _ TOTAL : 45 PERIODS
QUTCOMES:

The students will be able 1o

C01. Experiiss in various calibration techniques and signal lypes for sansors

€02. Apply the various sensors in the Automaotive and Meachatranics applications

€03, Swdy the basic principles of various sman sensors

CO4. Implement the DAQ sysiems with different sensors for real time applications

TEXT BOOKS:
1. Emest O Dosbelin, "Measurement Systems — Applications and Design”, Tata McGraw-HIll, 2008

2 Sawney A K and Puneet Sawney, "& Course in Machanical Measuraments and Instrumantation
and Control’, 12" edition, Dhanpat Ral & Co, New Dalhi, 2013

REFERENCES

1 Patranabls D, "Sensors and Transducars™. 2" Edition, PHI, New Delhi 2010

2 John Tumer and Martyn Hill “lnstrumentation for Engineers and Sclentists” Oxford Science
Publications, 1995

3 Richard Zurawski, “Industrial Communication Technology Handbook™ 27 edition, CRC Press,
2015

aTL551 SPACE TIME WIRELESS COMMUNICATION LTPC
3003

OBJECTIVES:

s To understand the concept of multiple antenna propagation.

To understand the concept of capacity of frequency fiat deterministic MIMO channsl

To understand the concept of transmitter and recsiver diversity technigue

To design the coding for frequancy flat channel,

To analyze the concept of micro multi user detaction

UNITI MULTIPLE ANTENNA PROPAGATION AND ST CHANNEL

CHARACTERIZATION 9
Wireless channsl — Scattering modsl in macrocalls — Channel as a ST random field — Scattaring
functions. Polarization and field diverse channsls — Antenna -array topology -— Uegenarale
channsis — reciprocity and its implications- — Channsal definitions — Physical scattering modal —
Extended channel model — Channel measuremeants — sampled signal moedel — ST multivser and
ST interference channsis — ST channe| estimation

UNIT H CAPACITY OF MULTIPLE ANTENNA CHANNELS 5
Capacity of frequency flat deterministic MIMO channel: Channel unknown to thHe bansmitier —
Channel known to the wransmiiter — capacity of random MIMO channele — Influence of ricean
fading — fading comelation — XPD and degensracy on MIMO capacity — Capacity of frequency
selective MIMO channels.

UNIT W SPATIAL DIVERSITY 9
Diversity gain — Receive antenna diversity — Transmit antenna diversity — Diversity ordar and
channzal varability — Diversity pesformance in extandad channels — Combined space and path
diversity — Indirect transmit diversity —Diversity of a space-fime. — frequeney seleciive fading
channel
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UNIT IV MULTIPLE ANTENNA CODING AND RECEIVERS g
Coding and Interleaving architecture — ST coding for frequency flat channels — ST ceding for
frequency selective channels — Recelers-SISC-SIMO-MIMC—iterative MIMO recelvers —
Exploiting channal knowledge at the transmitter linsar pre-iitering — oplimal pre-filtering for
maximum rate — optimal pre-filtering for emor sate minimization — sslection at the transmitter —
Exploiting imperiect channzl knowledge

UNITV ST OFDM, SPREAD SPECTRUM AND MIMG MULTIUSER DETECTION g
SIS0-OFDM modulation, MIMO-OFDM madulation — Signaiing and receivers for MIMO- OFDM —
SUS0-53 medulation — MIMO-SS modulation — Signaling and recelvers for MIME — SMIMO -
MAC — MIMO — BC — Outage performance far MIMG-MU — MIMO - MU with OFDM — CDMA and
multiplz antennas.
TOTAL: 45 PERICDS

OUTCOMES:
At the end of the course |, students would be sble to

« Design and analyze the channel characterization
Analyze the capacity of randorm MIMO channel.
Design and analyze the order diversity and channa! variability
Analyze the multipls anlenng coding and recelvers
Analyze the MIMO multi user detaction

TEXT BOOKS:

1. Sargio Verdu, "Multl Ussr Detection” , Cambridge Unlversity Press, 2011

2. A: Paulraj, Rohit Nabar. Dhananjay Gore, “Intraduction to Space Time Wireless
Communication Systems” Cambridgs University Press 2008

REFERENCES _
1. Don Tarmier, ~ Principles of Spread Spectrum Communication systems™  Springer. Third
edition. 2015

OTL553 TELECOMMUNICATION NETWORK MANAGEMENT LTPC
3003
OBJECTIVES:

» Toundersiand the concept of network management standards

o Todesign the commen managemesnt Information sarvies element modsl
» To undersiand the various concept of information modeliing.
o To analyza the concept of SNMPv1 and SNMP2 protocol
s To analyzs the concept of examples of nelwork management.
UNIT I FOUNDATIONS 9

Network management standards—network managemant mogzl— organization medel— informatien
mode! abstract syntax potation 1 (ASN 1) — ancoding structure— macros—functional model
Network management application functional requirements:Genfiguration management— fauit
managament-perfarmance managemeant—Error comelation technology— security managemeant—
accounting management comman Mmanagement—<epart management— pafity based
managemeni—service  level  manpagemsni-management  sarvice—community  definitions—
capluring the requirements— simple and formal approaches—semi farmal and formal notations

UNIT 1l COMMON MANAGEMENT INFORMATION SERVICE EL EMENT g

CMISE modelservice definitions—=sirors—scooping and filtering featurss— synchronization—
furictional units— association services— commen managamant information prolocal specification.
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UNIT 111 INFORMATION MODELING FOR TMN 9
Rationalz for information modeling—management information model-obiect criented modsling
paradigm— structurs of managemant information—-managed object dass definiion—managemant
information base

UNIT IV SIMPLE NETWORK MANAGEMENT PROTOCOL ]
SNMPy1 managad networks—SNMP maodels— organization medekinformation madal-SNMPv2
communication modelfunctional model-major changes in SNMPv2—structure of managemant
infarmation, MIB-SNMPvZ prolocol- compatibility with SNMPvi- SNMPv3— architecture—
applications—MIB security, remstz menitering=5M| and MIB- RMQN1 and RMON2

UNITV NETWORK MANAGEMENT EXAMPLES 9
ATM intagrated local management Interface-ATM MIB-M1- MZ2-M3— M4- intarfacss-ATM
digital exchange Intedace managsment—digital subscriber loop and asymmeiric DSL
technologies—=ADSL  configuration  management—perdformance management  Network
management toofs: Network statistics mansgement-network management system—managemant
platform case studies: QPENVIEW-ALMAP

) _ TOTAL: 45 PERIODS
OUTCOMES:
‘At the end of the course , students would be able to

» Designand analyze of fault management.

s Analyze the common management infermation protocol specilications
» Design and analyze of management information modsl.
+ Da=sign the simple network managsment protocol
s Dasign the varigus types of nefwonk managemant tools:
TEXT BOOKS:

1. Mani Subramanian. ‘Network Management Principles and Practice” Pearson Education
Szcond edition, 2010 _

2 Lakshmi G Rum_an_ “Fundamentais of Telecommunications Network Managament” Wiley
1999

REFERENCES:

1. Henry Haaojin Wang, "Telzcommunication Netwark Management” Mc- Graw Hill 19499

2 Salah Aldarous & Thamas Plavyak, “Telecommunication Netwiork Management
Technologies and Implementations”  Wilay 19597

OMD553 TELEHEALTH TECHNOLOGY LTPC
3003
OBJECTIVES:

The student should be made to:
» Leam the key principles for telamedicine and healih
o Understand telemeadical technology
o HKnow telemedical standards, moblle tzlemedicing and it applications

UNIT I TELEMEDICINE AND HEALTH 9
Hiztory and Evolution of fzlemeadicine. Crmans of telemedicine, Globsl and Indian scenario
Ethical and legal aspects of Telemadidne - Confidentiality, Soclal and legal lssues. Safely and
regulatory lssuss, Advances in Telemedicine.
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LUNIT Il TELEMEDICAIL TECHNOLOGY 8
Principles of Multimedia - Text Audio Video, dats, Data commitnications and networks, PSTN,
POTS, ANT, ISDN, Intemet, A wirsless communications Communication infrastructure for
telemedicine = LAN and WAN technology. Satefite communication, Mobile communication.

UNIT 1 TELEMEDICAL STANDARDS g
Cata Secunty and Standards: Encryption, Gryptography. Machanisms of encryption, phases aof
Encryption. Protocols TCPAP, 1ISGL0S), Standards to followed DICOM, HL7. H 320 series
Vides Conferencing Security and mﬁfﬂ&n!iﬂ"ﬁ' of medical records, Cyber laws related o
talamedicing

UNIT IV MOBILE TELEMEDICINE 9
Teie radiology: Image Acquisition system Display system. Tele pathology, Medical information
storage ‘and management for telemedicine- patient information, medical history, test reports.
medical images. Hospital information system

UNIT V TELEMEDICAL APPLICATIONS 9
Telemedicine — health education and seff care - Introduction to robotics  surgery
Telesurgery.  Telecardiology. Teleoncalegy, Telemadicine in neurosciences, Business
aspects - Praject planning and costing, Usage of teflamedicine

TOTAL : 45 PERIODS

OUTCOMES

At the end of the course, the student should be able to:
* Apply multimedia tachnologies in telemadicine.
» Explain Protocols behind encryption technigues for secure transmission of data
¢ Apply lelehaalth in healthcare.

TEXT BOOK:
1. Noms:-AC “Essentiats of Telemeadicine and Telecars”, Witey, 2002

REFERENCES:

1. Wootton, R, Craig. J.. Pattersan, V  (Eds.), “Introduction to Telemedicine Royal
Society of Medicine’ Press Ltd, Taylor & Francis 2005

2 O'Carroll, PW . Yasnoff, WA Ward, E_ Ripp, LH. Martin, EL (Eds), "Public Health
Informatics and Information Systems’. Springer, 2063

3 Femer-Roca O S6ss - ludicissa, M (Eds ), Handbook of Telemedicine 10S Press
(Studies in Health Technology and Informatics. Velume &4, 2002

4. Simpson, W_Video over IP_ A practical guide to technology and applications. Focal Press
Elsavier, 2006

5 Bemmel JH van Musan. MA (Eds ) Handbook of Medical Informatics Hsidalberg

~ Sermany: Springer, 1997

B Mohan Bansal ™ Medical Informatics™, Tata MeGraw-Hill, 2004

OTL554 WAVELETS AND ITS APPLICATIONS

=
= =
="
(|

OBJECTIVES:
s Tounderstand the concept of Fourter transform and short time Fourier fransform.
» To understand the concept of confinuous time wavetel transform,
» To analyze the concept of interpolation and decimation.

Ly
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»  Tounderstand the types of filter bank
+ Toanalyze the concep! of image compressian

UNIT | FOURIER ANALYSIS 9
Fourter basis & Faurizr Transform — fallure of Fourier Transform — Nead for Time-Fraguency
Anslysis — Heisenberg's Uncertainty principle — Shorl time Fourier transform (STFT) — short
comings of STFT— Nead for Wavslsts

UNIT Il CWT AND MRA 4
Wavelet basis — Continuous time Wavelst Transferm (CWT) — nead for sealing function — Multj
Resolition Analysis — important wavelats: Haar— Mexican hat— Mayer— Shannon—Daubachiss

UNIT 1] INTRODUCTION TO MULTIRATE SYSTEMS 9
Decdimation and Interpolstion in Time demain - Decimation and Interpolation in Frequency domain
— Multl rate systems for a rational factor

UNIT IV HLTER BANKS AND DWT 9
Twa channe! filter bank - Perfect Raconstruction (PR) condition — relatienship between filter banks
and waveist basis — DWT — Filter banks for Dauvbachiss wavalet fupction

UNITV APPLICATIONS 9
Featuse extraction using wavelet coefficients— Image compression— interference suppression—
Microcalification cluster defaction— Edge detaction—Fsulty bearing signature identification
_ _ TOTAL: 45 PERICES
CUTCOMES:
At the end of the course , students would be able 1o
Analyze the need for time fraquency analysis.,
Design the concapt of multl reselution analysis-
Analyze the multirate system for rational factor
Analyze the relationship betwean the filter bank and wayelet
Analyze the application of wavelet
TEXT BOOK:
1 ¥.P Soman , K| Bamachandran, N.G Rasmi, 'Insight Inie Wavelets: From Theory to
Practice” PHI Leaming Private Limited, Third Edition, 2010

REFERENCE BOOKS: _
1 Sidney Burrus C_° An Introduciion to Wavelsts © Academic press 2014

ZStephan=s G Mallat A Wavelet Tour of Signal Procsssing The spense way™ Academic Prass
Third edition, 2008

QIM551 WORLD CLASS MANUFACTURING LTPC
0o
OBJECTIVES
» Understanding of the concept and Impertance of sirategy plasning for manufaciuring
industies

= Toapply principles and techpigues in the idsniifiable formulation and implementation of
manufacturing strategy for compstitive in global context.

UNIT I INDUSTRIAL DECLINE AND ASCENDANCY 9
Manufacturing excellence - US Manufaciurers - Franch Manufaciurers - Jsepan decade —
American decade - Global decade

.
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UNIT Il BUILDING STRENGTH THROUGH CUSTOMER — FOCUSED PRINCIPLES 3
Customer - Focused principles - General principles - Diasign - Oparations - Human resources -
Quality and Process improvement - Promotion and Marksting

UNIT i VALUE AND VALUATION 9
Product Cosfing - Motivation to improve - Valug of the enferprises QUALITY - The Organization
Bulwark of siabllity and sffaciiveness - Employee stability — Quality Indlviduals Vs Teams - Team
stability and cohesivengss - Project cohiesiveness and stabllity

UNIT IV STRATEGIC LINKAGES 9
Product decisions and customer service - Multi-company planning - Internal manufacturing
planning - Soothing the demand turbulence

UNITV IMPEDIMENTS 9
Bad plant design - Mismanagament of capacity - Production Lines - Assembly Lines — Whale
Piart Associates - Facilitatars - Teamsmanship - Motivation and reward in the age of continuous
Improvement
TOTAL : 45 PERIODS
OUTCOMES:
s Able to understand the concept-and the importance of manufacturing strategy for industral
anterprise competitivenass
« Apply appropriate technigues in the-analysis an devaluation of company's opportunities for
enhancing competiitiveness in the local regional and global context
» Identify formulation and implement strategies for manufacturing and therefors enlerprise
competitiveness.

TEXT BOOKS:

1. By Richard B. Chase, Nicholas J.-Aguilano, F. Robest Jacobs — "Operstions Management for
Competitive Advantage’ McGraweHill Inwin. 1SBN 0072323152

Moore Ran, “Making Common Sanse Common Practica: Models for Manufacturing
Excellence’, Elsevior Multiwerth

Marayanan V K. "Managing Technology & Innovation for Competitive Advantage”, Pearson
Education Inc

Kargaonkar M. G, “Just In Time Manufacturing’, MacMillan Publishers India Ltd .

Sahay B 5 Saxena K B, C_Ashish Kumar, "Wotld Class Manufacturing’. MacMillan
Publishers

feed

o

OAITS1 AGRICULTURAL FINANCE, BANKING AND COOPERATION LT PC
Joo3
OBJECTIVES:
» To make the students aware about the agriculturai Finance. Banking and Coepsration
« To acguaint the students with the basic cancepls, principles and funclions of managament.
» To understand the process of finance banking and cooperation

UNIT I AGRICULTURAL FINANCE - NATURE AND SCOPE 3
Agricultural Finance: Dafinition, Importance, Nature and Scape - Agriculturat Credit Meaning
Definition, Nead and Clazsification - Sources of credit - Rale of Institutional and non - Enntltutmnal
agencies: Advaniages and Disadvantages - Rusal indebtednsss. consequences of rral
indehiedness —History and Developmeant of rural cradit in India:

Crrriculum and Syllabws | AT & DS | R2017 13

I‘JJ



B@mﬂ!mﬂ of Al & DS PEC

LUNIT Il FARM FINANCIAL ANALYSIS 9
Principles of Cradit - 5C's, 5Rs and & 7P's of Credit - Project Cycle and Managemsnt -
Praparation of bankable projects / Farm credil proposals - Feasibility - Time value of monsy,
Coempounding and Discounting - Appraissl of farm credit proposals - Undiscounted and discouniad
measures - Repayment plans - Farm Financial Statemants: Balance Shest. Income Statement-and
Cash Flow statemeant - Financial Ratic Analysis.

UNIT 1 FINANCIAL INSTITUTIONS 9
Institutional Lending Agencies - Commearciai banks Nationaiization, Agricultural Development
Branches - Area Approach - Priorty Sector Landing - Regional Rural Banks. Lead bank, Scale of
finance - Higher financial institutions: RBI, NABARD AFC, ADB World Bank and Deposit
Insurance end Cradit Guarantee Corporation of Indiz - Micrefinsnce and lis rolz in poverty
glleviation - Self-Help Groups - Nan -Governmental Organizations - Rural credit policies fallowsd
by State and Central Government = Subsidizad farm credit. Differantial interest Rate (DIR). Kisan
Credit Card (KCC) Schame - Relief Measurss and Lean Waiver Scheme and Know Your
Customer (KYC).

UNJT IV CO-CPERATION 9
Co-operation” Philesophy and Prnciples - History of Indian Cosperative Credit Mavemant: Pre and
Post-Independence periods and Cooperstion in different plan periods - Cooperative cradit
institutions. Two tier and thres tier structure, Funciions provision of shor term and jong tem
credit, Stiength and waakness of cooperative cradil system Policies for revitalizing cooperative
credit. Salignt features of Valthivananthan Committes Report on revival of rural cooperative cradit
institutions. Reoarganisation of Coaperative credlt structure in Andhra Pradesh and single window
system and successful cooperative credit systems in Guiarat, Maharashira. Punjab slc, - Spadial
cooperatives. LAMPS gnd FS55 Objectives, role and functions - National Cooperative
Development Corporation (NCDC) and MNational Federation of State Cooperative Banks Lid,
(NAFSCOB) - Objectives and Functions

UNIT V BANKING AND INSURANCE 9
Negotiable Instruments Meaning, Importance and Types - Central Bank RBI - functions - credit
control - objectives and methods CRR. SLR and Repo rate - Cradit rationing - Dzar money and
cheap monsay - Financial inclusion and Exclusion Credit widening and credit deespening monetary
policies. Credit gap: Factors influencing credit gap - Non - Banking Financial Institutions (NEFT) -
Assessment of crop losses. Determinalion of compensailion - Crop insurance  Schemes
Coversge, Advantages and Limitations In Implementation - Estimation of crop yields - | vestock
Insurance schemes - Agricultural Insurance Company of India Lid (AIC) Objectives and functions.
TOTAL: 45 PERIODS

CUTCOME:
After complation of this course the students will
s Ba familisr with agricultural finance. Banking cooparation and basic concepts. principles
and funciions of management

REFERENCES:
1. Muniraj, R, 1967, Farm Finance for Development, Oxford & I1BH, New Delhi
2 Subba Reddy £ and P Raghu Ram 2011 Agricultural Finance and Managemant,
Uxford & IBH, New Delhi.
3. Lese WF, MD. Boehlje AG., Nalson and W.G Murray, 1958, Agricultural Finance,
Kzlyanl Publishers. New Daihi
4 Mammeria CB. and R D Saxena 1873, Cooperafion in India, Kitab Mahai, Allzhabad
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OEETH BASIC CIRCUIT THEORY LTPC
300 3
OBJECTIVES:
» Tolntrodluce electric circuits and Ik analysis
» To Iimpart knowledge an solving dircuit equations using netwark theorems
» Tolintroduca the phenomenon of resonanca in coupled circuits
o Tolintroduce Phasor diagrams and analysis of three phase circuits

UNIT | BASIC CIRCUITS ANALYSIS 9
Hesistive elements - Ohm's Law Resistors in serles and paralisl circuils — Kirchoffs laws — Neésh
currant and node voltane - metheds of analysis

UNIT Il NETWORK REDUCTION AND THEOREMS FOR D€ CIRCUITS 9
Network reduction voltage and current division, source transformation — star dalta conversion

Thevenins and Norlon Thearams — Superposition Theorem — Maximum power trensfer thearem —
Reciprocity Theorem — Millman's thegrem

UNITHI AC CIRCUITS 9

Imtoduction to AC circuils | Inductance reactancs, capacitive reactance Phasar diagrams, real
power, reactive powar appareni powsr, power factor, R-L R-C = RLC networks, Network
reduction. voltage and current division, source Wansformation —mesh and node analysis,
Thavenins and Norton Theorems — Superposition Theorem — Maximum power transfer theoram —
Regiprocity Theoram = Millman's theoram.

UNITIV  THREE PHASE CIRCUITS 9
AC. circuits — Average and RMS value - Phasor Diagram — Powsr, Pewsr Factor and Ensargy -
Analysis of three phase 3wire and 4-wire circufts with star and delta connected Ilpads.
balanced & un balanced — phasor diagram of voltages and currents — powar measurement in
thres phass drouits

UNIT V RESONANCE AND COUPLED CIRCUITS 3
Seres and parallel resonance — thelr frequency response — Qualty faciar and BEandwidth - Self
and mutial inductance — Coefficient of coupling — Tunsd circuits — Single tuned circuils:

o TOTAL: 45 PERIODS
OUTCOMES:

« Ability ta introduce siectnc circuits and its analysis

» Ability ta impart knowladge on-salving circuit 2aguations using natwork theorems

» Ability to introduce the phenomenon of resonance in coupled circuits.

» Ability ta introduce Phasor diagrams:and-analysis of thres phas= circuiis

TEXT BOOKS:

1. William H. Hayt Jr, Jack E- Kemmerly and Staven M. Durbin, “Enginzaring Clrcuits Analysis’
McGraw Hill publishers adition. New Daihl, 2013

2 Charles K. Alexandsr, Mathew N.© Sadlky “Fundamentals of Electic Circuits” Second
Edition, McGraw Hill 2013

3. Allan H. Robbins, Wilhelm €. Miller, “Circuit Analysis Theory and Practice”, Cengage Leaming
Indla, 2013

REFERENCES:

1. Chakrabarti & "Cheuits Theory [Analysis and synthesis), Dhanpath Ral & Sons. Naw Dalhi
1999

2 Jenathessan B “Analysis of Electric Circuits,” McGraw Hill 2015

3: Joseph A Edminister. Mahmood Nahri. “Electric circuits”. Schaum's series. McGraw-Hill New
Dethi, 2010

4. ME Van Valkanburg. "Network Analysis’ Prentice-Hall of india Pvi Ltd, New Delhi, 2015
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5. Mghadevan K  Chilra, C. "Electric Circults Analysis ™ Prentice-Hall of India Pvt Lid., New
Delhi, 2015. '

6. Richard C. Dorfand James A Svoboda. “Infroduction to Elechric Circuits®, Tth Edition, John
Wiley & Sons. Inc: 2015 _

7 Sudhakar A and Shyam Mahan SP. *Circuits and Network- Analysis and Synthesis”. McGraw
Hill. 2015

OBMT51 BASICS OF HUMAN ANATOMY AND PHYSICLOGY LT
>

OBJECTIVES
s Tolearn the basic compenents af formation of sysiems
« Toidentify all the organelles of an animal cell and their function:
s Tounderstand slruciure and functions of the various types of systems of human body.
« To demenstrate their knowlzdge of importance. of anatomical features and physiclogy of
human systems

UNIT I INTRODUCTION 3
Leval of Organization — Metabolism and Homeastasis — Plan of Body — Body Pariz and Areas
Pianes and Sections Elements in the Human Bedy — Inerganic Compeunds and Organic
Compounds

UNIT Il BASIC STRUCTURE AND FUNCTION OF ANIMAL CELL 9

Structure of Cell — Structure and Function of Call Membrane and Sub organslies. Cellular
Transport Mechanizm — Cell Division — Mitasis and Meiosis

UNIT 111 TISSUES, MEMBRANE AND SKELETAL SYSTEM 9
Epithelial tissus — Connective tissue — Muscle tissue = Nerve tissus — Membrane. Types of Bone
tissus - Clessification of Bones — Functions of the Skeleton system — Skull, Vertebral Column

Joint - Articulation

UNIT IV NERVOUS AND CARDIOVASCULAR SYSTEMS 10
Nervous system: Typss and Structure of Neuron — Mechanism of Nerve Impulse - Structure and
Paris of Brain Sensory organ: Eye and Ear Cardiovascular: Compasition of Blosd and functions
— Structure of Hean — Conduction system of Heart — Types of Blood vessel — Blood Prassure

UNITV DIGESTIVE AND URINARY SYSTEMS. 8
Digestive: Organs of Digestive system — Digestion and Absorption Urinary: Structure of Kidnay
and Nephron — Machanisms of Urine formation — Regulation of Bload pressure by Urinary Systam

_ TOTAL:45 PERIGDS
QUTCOMES
At end of the course
« Studants would be familiar with the requirements for formation of systems
s Students would be understand the basic structural and functional elements of human body
s Studants would have knowladges on Skeletal and muscular systams
s Students would be able to comprehend circulatory and nervous systems and their

componsnis
» Studants would study impanance.of digastive and urinary systams jn Human body
TEXT BOOKS:

1. Prabhjst Kaur. Taxt Bock of Anatomy and Physiolegy Lotus Publsihars: 2014

2 Elzine.N. Marieb . “Essential of Human Anatomy and Physiology” Eight Edition. Pearsan
Education. New Dathi 2007

3. Valerie C Scanlon and Tina Sanders; “Essential of Human Anatomy and Physiology™ Fifth
Edition, F A. Davis Company, Philadelphia 2007
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REFERENCES:

1. Frederic H Marfinl. Judi L Nath, Edwin F. Barthelomew, Fundamentals of Anatomy- and

. Physiology. Tenth Edition. Pearson Publishers. 2014

2 William F Ganong, “Raview of Medical Physiology” 22nd Edition, Me Graw Hill, New Delhi
2005

3. Eldra Psarl Seolomon, “Infroduction to Human Anatomy and Physiclogy™. Third Edition.
W B Saunders Company, 2008-

4, Guyton & Hall, *Medical Physiology”, 13" Edition. Elsevier Saunders. 2015

COURSEOQUTCOMES | PO (PO | PO | PO (PO PO PO | PO | PO | PO | PO |PO
1 Z 3 4 5 6 7 g 9 |10 | 11 |12
Students would be
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OGIT51 CLIMATE CHANGE AND ITS IMPACT LTRPC
3003
COBJECTIVES:
» Toundarsiand the basics of weather and ciimate
= Tao have an insight on Atmaespheric dynamics and transpaort of heat
» Todevelop simple climate models and eveluate climate changes using models
UNIT| BASICS OF WEATHER AND CLIMATE: 9

Shallow film of Alr— siratified & disturbed simosphere — law — atmosphare Enging Obssrvation of
paramalers. Temperaturs — Humidity — Wind - Pressure — precipitsiion-surface — networks
Constitution of atmosphere well stirred atmosphere — process around turbopause — in dry air —
ozona — carbon Dioxide — Sulphur Dioxide— Asrcsol - water BEvolution of Atmosphere State of
aimesphere Air temperature — pressure — Hydrosiatic — Chemistry — Distribution — clrculation

UNIT Il ATMOSPHERIC DYNAMICS: 4
Atmosphare dynamics: law — isobaric heating and cooling — adiabatic lapss rates — squation of
mafien - solving and forecasting Forces — Helative and absolute acceleration — Earth's rotation
canolis on sphere — full 2quation of metion — Geostrephy - Thermal winds —departures — small-
scale motion Radiation. convection and advections' sun & solar radiation — energy balance —
terresirial radiation and the atmosphers — Green house effect- Glebal warming - Global budast —
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radigtive filres - heat transport. Atmosphere and ocsan systems conveding & advacting heat
Surface and boundary layer — smaller scale waathar sysiem — larger scale weathet systam

UNIT 11 GLOBAL CLIMATE 9
Componants and phenomena in the climate system: Time ard space scales: — interaction and
parameierization problem Gradients of Radative forcing and snergy iransporis by atmosphers
and ocean —atmospheric circulation — latitude structure of the circulation - latitude — longitude
dependence of climate features. Ocean circelation latitude — longitude dependence of dimale
features — ocean verfical struclure — ecean thammohaling circulation — land surface processes —
carbon cycle

UNIT IV CLIMATE SYSTEM PROCESSES 9
Conservation of motion Force — coriofs - presaure gradient- valocily =guations — Application —
gsotropic wind — pressure co-ordinates. Equatien of State — atmoesphere — ocean Application
thermal circulation — s=a leve! rise. Temperature sguation: Ocean — air — Application — decay of
sea surface temperature.  Continuity equatien ocean — atmosphers: Application: coastal
upwelling — squatorial upwsiing — conservation .of warm watsr mass:  Maoisture and salinity
aguation conservation of mass — moisture Source & sinks — latent heat  Moist processes —
saturation — convection — Wave procssses in atmosphare and ccean

UNITV CLIMATE CHANGE MODELS 9
Constructing a climate model — climate sysiem modeling — climate simulation and drift —
Evaluation of climate modsl simulation — reglonal (RCM) — globsl (GCM) — Global aversges
rasponse o warming — climats change cbhserved o date

_ TOTAL:45 PERIODS
OQUTCOMES:
At the end of the course the student will be-able to understand
s The concepts of weather and climata
s The prnciples of Atmospheric dynamics and transport of heat and air mass
» The develop simple climats modeis and to predict climate change

TEXTBOOKS:
1 Fundamentals of weather and climate: (2" Edition) Robin Mollveen (2018) Oxford
Unlvarsity Prass

2 Tlimate changz and climats modeling, J. Gavid Neelin (2011) Cambridoz University press

OPY 751 CLINICAL TRIALS LT PC
3003

OBJECTIVES:
» To highlight the epidemiolagic methods, sludy dssign, protocol preparation
» To gain knowledge in the hasic bic-statistical tachnigues involved in clinical research
» To describe the principles involved in ethical, lzgal and reguiatory issues in clinical trials.

UNIT | ROLE OF CLINICAL TRIALS IN NEW DRUG DEVELOPMENT S
Drug Discovery. regulatory guidance and governance, pharmacsutical manufacturing, nonclinical
rassarch. clinicel trials. post-marketing surveillance. ethical conduct during clinical trials

UNITH FUNDAMENTALS OF TRIAL DESIGN g
Randomised clinical trigls, uncontralled tizgle Protocel development. endpeoinis, patiznt selection
source and control of bias, randomization. blinding, sample size and powsr
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UNIT I ALTERNATE TRIAL DESIGNS 5
Crossover design, factorial design. equivalence tiaks, bioeguivaience brials, non-inferiorty trials
cluster randomized trisls, multi-canter trials.

UNIT IV BASICS OF STATISTICAL ANALYSIS 9
Types of data and normal distribution, significance tests and confidence intervals. comparison of
means, cemparison of properions, analysis of survival data; subgroup analysis, regrassion
analysis, missing dala

UNITV REPORTING OF TRIALS !
Cwvervizw of reporting, trial profile. presenting bassline data use of tables. figures. critical appraisal
of report mets-analysis
TOTAL: 45 PERIODS

OUTCOMES:
The student will be able o

» Explain key concepts in the design of clinical trials.

+ Describe study designs used, Identify key issues in data managemant for clinical trials

» Describe the roles of reguiatory affairs in clinical frials.

TEXT BOOKS: .
1 Fundamentals of Clinical Trials. Lawrsnce M. Friedman Springer Science & Business
Media, 2010
2 Textbook of Clinical Trials. David Machin. Simon Day. Sylvan Grean. John Wiley & Sens,
2007
3. Tlinical Trials A Practical Approach. StuartJ Pocock. John Wiley & Sans. 17-Jul-2013
REFERENCES:
1 Clinical wials, A practical guide to design analysis ‘and reporting. Duslao Wang and
AmestBakhai Remedica 2005
2 Introduction to statistics in pharmaceutical clinical iriale: TA Durham and J Rick Tumer
Pharmaceutical Press
3. Clinical Trials. Study Deslgn, Endpoints and Biomarkers. Drug Safety, and FDA and ICH
Guidslines, Tom Brody. Academic Press, 2016.

OECTH ELECTRONIC DEVICES

Wi
) =
o
O

OBJECTIVES:
The student should be made to:
+ Iniroduce the concept of diodes, Bipolar Junction Transisiors and FET
« Study the various model parametars of Transistors
o Leam the concapt of spacial semicanductor devices, Power & Display devices
s Impart the knowledge of various configurations, characteristics and applications

UNIT | SEMICONDUCTOR RIORE 9
PN junction diode, Current eguations, Energy Band diagram, Diffusion and difft current
densities, forward and reverse blas characteristics, Transition and Diffusion Capacitancas
Switching Characteristics, Breakdown in PN Junction Diodes.

UNIT 11 BIPOLAR JUNCTION TRANSISTORS 9
NPN -PNP -Gperations-Early effect-Current eguations — Input and Output characteristics of
CE. CE, CC - Hybrid -1 modal - h-parametar modal Ebers Mol Model- Gummel Poon-
madel, Multi Emitter Transistor
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UNIT 1l FIELD EFFECT TRANSISTORS g
JFETs — Drain and Transfer characieristics -Current eguations-Pinch off vellage and its
significance- MOSFET- Charactetistics- Threshold voltage -Channel length modulation, D-
MOSFET. E-MOSFET- Characiaristics — Comparison of MOSFET with JFET.

UNIT IV SPECIAL SEMICONDUCTOR DEVICES 9

Metal-Semiconductor Junction - MESFET FINFET. PINFET. CNTFET. DUAL GATE
MOSFET. Point Contact Diode. p-i-n Diode. Avalanche Photodiode. Schottky bamier diode-
Zener dinde-Varactar diode —Tunnel diode- Gallium Arsenide device LASER diode. LDR.

UNIT WV POWER DEVICES AND DISPLAY DEVICES 9
UJT. Thytistor - SCR, Diag; Triac, Power BJT- Power MOSFET- DMOS-VMCS. LED,
LCD. Opta Coupler, Salar cell, CCD.

TOTAL: 45 PERIODS

OUTCOMES:

After this course, the student should be able to:

» Analyze the characienstics of semiconductor diodss

Analyze and solve problems of Transistor circuits using mode| parameters
identify and characterize diodes and various types of transistars

Analyze the charactenstics of spacial samiconductor davicas.

Analyze the characieristics of Power and Display devicas

TEXT BOOKS:

1. Millman and Halkigs, “Electronic Devices and Circults™, 4= Edition, McGraw Hill, 2015,

2. Mohammad Rashid, "Electronic Devices and Circuits”, Cengage Leaming Pvi LW
2015

3 Salvahanan S, Suresh Kumar N, "Electronic Devices and drcuits”, 4" Edition,
MeGraw Hill, 2016 ' '

REFERENCES:
1. Donsld A Neaman. “Semiconductor Physics and Devices™, 4" Edition. MeGraw Hill,
2012

£ Robert L Boylesiad and Louis Nasheisky, “Electronic Devices:-and Circuit Theory
Pearson Prentice Hall, 11" Edition, 2014 .

3. Bhattacharya and Sharma, "Solld State Electronic Davices™ 2°° Edition, Oxford
University Press, 2014

4 RS Sedha, “A Textbook of Electronic Davices and Circuits®, 2™ Edition, $.Chand

PFublications, 2008

David A Bell “Elecironic Devices and Circuits™, 5% Edition, Oxford University Press.

2008

wn

OML752 ELECTRONIC MATERIALS. LTPC
3003

GBJECTIVE:

Understanding the various matsials and itz propertizs contribution towards elecirical and
slectronics figld This course covers the propertizs of materizls behind the elecirenic

applications.
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UNIT I INTRODUCTION 7
Structure: atomic struclures and bonding, iypes of bending. band tormation. Defects and
Imperfections In sofids. Point, Line and Planer defscis; Interfacial defects and volums defsciz.
Classification of matarials based on bonding conductors. semiconductors and insulators.

UNIT I CONDUCTING MATERIALS 9
Introduction, facters affecting the conductivity of materials, classification based on conductivity of
materials, temperatute dependence of resistivity, Low resistivity materials (graphite, &1 Cu and
steel).and it applications. high resistivity materials (manganin, constantin, nichrome, tungstan) and
their applications. Superconductors. Meissnear sffect. classification and applications

UNIT 1 SEMICONDUCTING AND MAGNETIC MATERIALS 10
Semiconductors:  Introduction, types of zemiconductors, temperature  despendencs  of
semiconductore, compound semiconductors. basic ideas of amorphous and organic
semiconductors: Maanstic Materiels:  classification of magnetic materials, ferromagnetism-B-H
curve (Qualitative). hard and soft magnetic materials. magnste matenals applications

UNIT IV DIELECTRIC AND INSULATING MATERIALS g
Bislectric Materigls: Introduction, classfiication, temperature dependance on pelarization,
properties dielectric loss, factors infiuencing dielectric strenpth and capacitor materals.
applications. Insulators. Introduction thermal and mechanical propertiss required for insulators.
Ingrganic materials. organic materals, fiquid insulators. gaseous insulaters and ageing of
insulators, applications.

UNITV OPTOELECTRONIC ANDNANO ELECTRONIC MATERIALS 10
Cptoeslactronic materials. Introduction, properties, factor affecting optical properties, rele of
opteslzctronic matarnials in LED=: LASER= photogsateciors selar cells.  Mano slectronic Matarials:
Introduction, advantage of nanosizcironic devices. materisls, fabrication. challenges in MNano
electronic materials .
TOTAL : 45 PERIODS
CUTCOME:
« With the basis. students will be able lo have clzar concapts on siectronic behaviors of
matefials

TEXT BOOKS:

1. S0 Kasap ‘Principles of Electronic Materials and Devices™. Jrd edition, McGrave-Hill
Education (India) Pvi Ltd., 2007

Z ‘W D Callister. "Materials Science & Enginearing — An Introduction’. Jr., John Willsy & Sons,
Ine; New York, Tih edition, 2007

REFERENCES:

1. B.G. Streetman and 5. Banerjee, Solid State Electronic Devices, 6th edition. PHI Leaming.
20049

Z. Euvgens A Irene; Electronic Matenals Science, Wilay, 2005

3. Wei Gaog Zhengwei Li, Nige! Sammes. An Introduction to Electronic Materdals for Enginesrs.
2nd Editien, Waorld Scientific Publishing Ce. Pvt Ltd 2011

QCH752 ENERGY TECHNOLOGY LT PC
3003
OBJECTIVES
« Students will gain knowledge about different snergy sources
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UNIT I ENERGY 8
IntrodUction to ensrgy — Global energy scens — Indian energy scens - Units of ensrgy, conversion
factors, general classification of energy, energy crisis, energy allernatives.

UNITHI CONVENTIONAL ENERGY 8

Conventional snergy resources. Thermal, hydel and nuclear reactors, thermal, hydse! and nucisar
power plants; efficiency, merits and demerits of the above power plants, combustien processes,
fluldized bed combustion

UNIT 1 NON-CONVENTIONAL ENERGY 10

Solar energy. solar thermal systems, flat plate collectors. focusing colleciors, solar water heating,
solar cooling. salar distillation, solar refrigeration, solar dryers, solar pond, solar tharmal power
generation, solar energy application n India, energy plantations. Wind energy, types of windmills,
types of wind rotors. Darrisus roter and Gravian rolor. wind electric powsr generation, wind power
in India, sconomics of wind farm, ocean wave ensrgy conversion ocsan lhermal ensrgy
conyarsion. tidal =nsray conversion, geothermal enargy,

UNITIV  BIOMASS ENERGY 10

Biomass origin - Resgurces — Biomass estimatien. Thermochemical conversion — Hiological
conyersion, Themical conversion — Hydrelysis & hydroganation, solvelysis biocrude biodiesal
power generation gasifier. blagas, integrated gasification

UNITV ENERGY CONSERVATION . a
Energy conservation - Act: Energy management importance, duties and responsibilities. Ensargy
audit — Types methodology, reports. instruments. Benchmalcing and enargy performance; material
and enermy balancz. thermal energy managemant

TOTAL : 45 PERICDS

OUTCOMES:

» Understand conventional Energy sources, Non- conventional Energy sources, biomass
sources and davelop design parameters for squipment to be used in Chamical process
industries Understand energy conservation in process indusiries

TEXTBOOKS:
1 Rao, S and Parulekar, B.B . Energy Technology, Khanna Publishers, 2005

2 Ral GD Nen-conventional Enargy Sources, Khanna Publishers New Delhi 1584
3. Nagpsl GR. Power Plant Enginasring, Khanna Publishers, 2008
4 Energy Management Paul W.O'Callaghan McGrawe — Hill, 1983

REFERENCES:
1 Nejat Vezirog Alternate Energy Sowrces, [T McGraw Hill, Naw York

2. El Weakil, Pover Plant Technology, Tata MeGraw Hill, New York, 2002

3 Sukhatme S P, Solar Enery — Thermal Collection and Starage, Tata McGraw hill,
Naw Delhi 1981

4 Handbook of Energy Audit by 7th adition Albert Thumann, P.E CEM & Willam J
Younger C.EM. Faimant Press 2008
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OCEIN ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT LTPE
3003

OBJECTIVE:

s To imparl the knowledge and skills to identify assess and mitigate the envirenmantsl and
social impacts of developmental projects

UNIT | INTRODUCTION _ _ 9
impacts of Dsvelopmant on Environment — Ris Principles of Sustainable Development-
Environmental Impact Asseszmant (EIA) — Objectives — Histarical development — EJA Typas— EIA
in project cycle —E|A Nolification and Legal Framework

UNIT Il ENVIRONMENTAL ASSESSMENT L
Screening and Scoping in EIA — Drafting of Terms of Refarence Basaline monitoring, Prediction
and Assesshient of Impacl or land, waler, air, nolse_ flora and falna - Matrices — Networks =
Checklizt Matheds - Mathematical modsls for Impact pradiction

UNIT 1 ENVIRONMENTAL MANAGEMENT PLAN 5
Plar for mitigation of adverse impact on water, air and land. wates, energy, flora and fauna —
Environmental Manitering Plan — EIA Report Praparation — Bublic Hearma-Environmental
Clearanca

UNIT IV SOCIO ECONOMIC ASSESSMENT 9
Baseline monitaring of Socio ecanemic enviranment — Identification of Projact Affactad Personal —
Rehabilitation and Ressitlemsnt Plan- Economic valustion of Emwironmentsl Impacis — Cost
henafit Analysis- ' ' '
UNIT V CASE STUDIES g
ElA case studies perlaining to |nfrastructure Projects — Reads and DBridges — Mass Rapld
Transport Systems - Alrports - Dams and Irrigation projscts - Power plants.

TOTAL: 45 PERIGDS
CUTCOMES:
The students completing the course will have abliity to
= camy out scoping and screening of devalopmental prejects for envirenmental and social
#ssesaments
explain differant methedelagies for envirenmental impact prediction and assessment
plan environmental impact assessments and envirenmeantal management plans
» evaluate environmental impact assessment reperis

TEXTBOOKS:

1 Canter, R L “Environmental impact Asszssment © 2nd Edition, McGraw Hill Inc, New
Dalhi 1935

2 Lohani, B, JW Evans. H Ludwig, R.R Everitt. Richard A Campenter. and 5L Tu.
‘Environmental Impadt Assessament for Developing Countrizs in Asia” Volumie 1 = Ovarvizw
Asian Development Bank 1997

3. Peter Morris, Rkl Therivel “Methods of Environmental impact Assessment’, Routledge
Publishars 2009

REFERENCES:

1 Becker H A Frank Vanclay "The Internatienal handbook of seclal impact assessment’
conceptual and methadological advances, Edward Elgar Publishing 2003

2 Barry Sadler and Mary McCabe, "Environmental Impact Assessmeant Training Resource
Manual', United Nations Envirenment Programme 2002

3 Judith Petis, "Handbook of Environmental Impact Assessment Vel | and II'. Blackwell
Selence New York 19510

4  Ministry of Eavirgnment and Forests ELA Nolification and Sactoral Guides Government of
India, New Delhi, 2010
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QGIT52 FUNDAMENTALS OF PLANETARY REMOTE SENSING 1 TPE
_ 3003
CBJECTIVES: .
s To provide an insight to the basics of planetary Hemole Sensing
» To demonstrate how the Ramots Sensing technigus is applied 1o 2xplore the suriace
characteristics of the plapets and its enviren

UNIT PLANETARY SCIENCE 9
Histary and inverdory of solar systeam — planet-definition —properties — Formation of solar systam
Pianatary Atmospherse composition - thermal structurs — clouds — metzorology — photo chamistry
— Eddy Diffusion Surfaces and Interiors: Mineralegy and Petrology — Planetary interiors — surface
marphology Tarrestrial planets and the Moon' The moon & Mercury — surface — Atmasphere —
Interior — Magnetic Figld

UNIT Il SATELLITE ORBIT _ 9
Equation of 2 body motion: Energy orbits and energy — Circular Orbits-EQOS  Terra-
(Geosynchrenous satellite orbil- orbital elements Launching Saisllites: and space probes —
Retrograde orblts-Inter planetary Transfer — Hohmann Transfer — Gravity Assist-Cassing-
Messengar Brzaking into orbit or landing- Retro Rockets-Asrobreking- Parachutes- Impact

UNIT I PROPERTIES OF EMR 3
Definition of Remote Sensing — Elsciro Magnstic Radistion Electromagnetic Specirum-
Bevelopment of EM theory — White Light — Excited hydrogen gas — Quantum physics — Definition
EM Hadiation Properties — Radiant energy — Sun's luminosity calculation. Other Energy Black
body radiation — Plank curve of black body. Properties of EMR. Kinetic energy — Polarization. laws
of Max Plank. Wien's and Stephen Bollzmann

UNIT IV RADIOMETRY AND SCATTEROMETRY g
Radlometry — — Radar Altimetry — Effect of surface roughness — Hitrrnerr'_u.r derived data — Reflectivity
— Radiometry and Darived emissivity — Incorporafion of data set into image analysis — Introduction
to ZAR — convolution — bidirsclional refiectance distribution — Microwave scaiteromatry - side
looking RADAR , 3AR — Interdferametry

UNITV PLANETARY APPLICATION 9
Planetary Imaging Spactroscopy- USGS Tetracodear and Expert systam - Mars Global Surnveyor
Mizsion (MGS) — Digital Elevation Model|DEM) of Mars — Mars Orbiter Camera (MOC) — Stereo
and phaotaclinometric technitgues for DEM

CUTCOMES:
Cn completion of the course, the students have
»  Exposurs to fundamentals of planstary science or orbital mechanics
s The principles of chserving the planats:
» Knowledgs of Remote Sensing methods for determining surface stevation and mapping of
plansts.

REFERENCES:
1. Fundamental Planetary Sclence = Physics, Chemistry and Habitability, Jack J. Lisssuer,
 Imke de Pater (2013) Cambridae Unlversity Press
2 Physical principies of Remole Sensing, Rees, W.G.(2013) 3~ Edn. Cambridge Univaersity
Fress
3. Radar Remote Sensing of Planstary Surfaces. Bruce A Camphbell (20711) Cambridge
University Preszs

Crrriculum and Syllabws | AT & DS | R2017 46



Department of A1 & DS PEC

4 Hamote Sensing Application for Plangtary Surfaces, Kumar Despak (2014) Lamben
Publication. ' '

OENTH GREEN BUILDING DESIGN LTPC

ool
UNIT | ENVIRONMENTAL IMPLICATIONS OF BUILDINGS 9
Energy use, carbon emissions, waler use, wasie disposal, Bullding matenals sources methods of

production and environmental Implications. Embodied Energy in Building Materals: Transporiation
Energy for Building Materiats: Maintenance Energy for Buildings

UNIT H IMPLICATIONS OF BUILDING TECHNOLOGIES EMBODIED ENERGY OF
BUILDINGS 9

Framed Construction Masenry Caonstruction Resources for Building Materials, Alternative

concepts. Recycling of Industrial and Bulldings Wastss Biomass Resources for buildings

UNIT HI COMFORTS IN BUILDING. 9
Thermal Comiori in Buildings- Issues, Heal Transfar Characteristic of Bullding Materials and
Buliding Techniques. Incidence of Salar Haat on Buildings-Implications of {Znﬂgraphl.cal Lacations.

UNIT IV UTILITY OF SOLAR ENERGY IN BUILDINGS a
Utility of Salar energy in bulldings concepts of Solar Passive Cooling and Heating of Bulldings
Low Energy Cooling Case studies of Solar Paszsive Cooled and Heated Buildings.

UNIT V GREEN COMPOSITES FOR BUILDINGS 9
Concepts of Grean Composites. Watar Utllisation in Bulldings, Low Enargy Approaches to Water
Management Management of Solid Wastes: Management of Sullage-Water-and Sewage. Urban
Environment and Green Buildings: Green Cover and Built Environment _
TOTAL: 45 PERICES

TEXT BOOKS:
1. K SJagadish. B. U Venkataramareddy and K 35 Nanjundarso. Altemative Building
Materials and Technologies New Age Intsrmatlona) 2007
2. Low Energy Couling For Sustaifable Buildings: John Wilay and Sons Ltd. 2009
3. Sustainabie Building Design Manual Vol 1 and 2. Tari, Naw Gaihi, 2004

REFERENCES:

1 Osman Attmann Green Architecture Advanced Techrologies and Materials. McGraw Hill,
2010
Jemy Yudelson Green building Through Integrated Design McGraw Hill, 2009
rundamentals of Integrated Design for Sustainable Building By Marian Kesler, Bill Burke

[ R

OBM752 HOSPITAL MANAGEMENT LT PC
3003
OBJECTIVES:
» To understand the fundamentals of hospital administration and managament
« To know the market related reésearch process
« To explors various information management systems and ralative supportive services
» To leam the guality and safety aspects in hospital
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UNIT I OVERVIEW OF BOSPITAL ADMINISTRATION 9
Distinction between Haspilal and Industry, Challenges in Hospital Administration — Hospital
Planning- Equipment Planning — Functonal Planning

UNIT I HUMAN RESOURCE MANAGEMENT IN HOSPITAL g
Principtes of HRM — Functions of HRM — Prefite of HRD Manager —Human Resource Inventory
—Manpower Planning.

UNIT I RECRUITMENT AND TRAINING 9
Differant Departmenis of Hespital Recruitment, Selfection, Training Guidelines — Mathods of
Training — Evaluation of Training — Leadership grooming and Tminlng Pramation — Transfer

UNIT IV SUPPORTIVE SERVICES 9
Medizal Records Departrmam Central Stesillzation and Supoly Department — Pharmacy —
Food Services - Laundry Services

UNITV COMMUNICATION AND SAFETY ASPECTS IN HOSPITAL 9
Purpeses — Planning of Communication, Modes of Communication — Telephene, ISDN, Public
Address and Piped Music — CETV Security — Loss Prevantion — Fire Safety — Alarm System —
Saiely Rules

_ TOTAL : 45 FERIODS

QUTCOMES:
At the end of the course, the student should be able to:

« Explain the principles of Hospital administration
Identify the mportance of Human resource management
List various marketing research techniguas.
Identify Information managament sysiems and s uses.
Understand safety procedures followed In hospitals

TEXT BOOKS:

1. R.C Goyal, ‘Hospital Administration and Human Rssource Management”. PHI — Fourth
Edition, 2006

2. GD Kunders "Hospitals — Faclliies Planning and Managemeant — TMH, New Deihi — Fifth
Reprint 2007

REFERENCES:

1. Cesar A Cacsres and Albart Zarz, "The Praclice of Clinlcal Enginzaring Acadamic Prass
New York, 1977 ' '

2. Noman Metzger, "Handbook of Health Care Human Resources Management’, 2nd edition
Aspen Publication Inc. Rockville. Maryland, USA. 1980,

3. Peter Berman “Heslth Sector Reform in Developing Countries” - Harvard Universily Prass,
1885, _ _ .

4 Willlam A Reinke "Health Pianning For Effective Management” - Oxford University
Press 1988

& Blane, David. Brunner. "Health and SQCIAL Trganization. Towards a Heaith Policy for the
21" Century®, Eric Calrendon Press 2002

6 Arncld D. Kalcizany & Stephen M. Shertell, "Health Care Management”, 6th Edition
Canasga L2aming, 2011
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OEETS2 INTRODUCTION TO RENEWABLE ENERGY SYSTEMS LTPC
JOo0o3

OBJECTIVES:
Te Provitde knowledge
» -Ahout the stand alone and grid connecied renswablz enargy systems
» Design of power convertars for renewable energy applications
o Wind electrical generators and solar energy sysiams.
» Power convensars ussd for renewable snergy systems

UNIT I INTRODUCTION 9
Environmental aspects of efectric energy conversion impacts of renewable anargy generation on
environment (cost-GHG Emission) - Gualitalive study of different renewable ensrgy resources
Solar, wind. ocsan. Biomass. Fua! cell, Hydrogen energy systems and hybrid renawable enzigy
sysiems

UNIT Il ELECTRICAL MACHINES FOR RENEWAEBLE ENERGY CONVERSION 9
Reference theory fundamentals-principle of operation and analysls’ |G and PMSG

UNIT POWER CONVERTERS !
solar: Block diagram of solar pheto voltale system -Principle of operation: line commutated
conyerters (inversion-moda) - Boost and buck-bogst converters- selection of inveder, battery
sizing, amray szing Wind: Thrze phase AC voliage coentroliars

UNIT IV ANALYSIS OF WIND AND PV SYSTEMS 9
Stand alone operation of fixed and variability sp2ed wind energy conversion sysiems and solar
system-Grid connection Issues -Grid integrated PMSG, SCIG Based WECS grid Integratad =alar
system

UNIT V ‘HYBRID RENEWABLE ENERGY SYSTEMS 9

Meed for Hybrid Systems- Range and type of Hybrid systems- Case studies of Wind-PV Maximum

Power Peint Tracking (MPET). . _
TOTAL : 45 PERIGDS

CUTCOMES:

-Ability te understand and analyze powar system cperation. stability, control and protaction

-Ability te handle the angineering aspects of alacirical energy generstion and utilization

-Ability te undersiand the stand alons and grid connected renewable enargy systams

Ability lo design of powsr converters for renewable-snergy spplications.

Ability lo-acquire-knowledge on wind electrical generators and solar 2nergy syslems.

Ability 1o design power converters used for hybrid renewable anergy systems

TEXT BOOK:

1 5 N Bhadra D Kastha, S Banerjee, "Wind Elecirical Systems”, Oxford University Press,
2005

2. B.H Khan Non-conventional Enargy sourcas Tata McGraw-hill Publishing Company,
New Delhi 2609

REFERENCES:

1. Rashid M_H “powsr slacironics Hand book” Academic press, 2001

2 lon Boldsa, “Varisbility speed ganerators” |a5r11:rr & Francis group. 2006.

3. Rai 6.0, “Non conventional ensrgy sources’, Khanna publishes, 1993

4 Gray L Johnson, "Wind energy system’ prenfice hall fing, 1985

5 Andrzej M Trzynnadlowski, Intreduction to Modemn Fower Electronics’. Second editian, wilay
India Pvt Ltd. 2012
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OBT753 INTRODUCTION OF CELL BIOLOGY LT £C
' joo3
AIM
s To provide knowledge on cell structure and Its function
UNIT CELL STRUCTURE 9

Cell organization. struciure of organelles. axira callular matrie and call junciions

UNIT Il CELL ORGANELLE AND FUNCTION 9
NMuciues, Mitochondria. Lysosomes. ‘Endoplasmic reliculum. Golgl apparatus; vesicles,
centrosomes. cell membranss ribosomes. cytosol chloroplasts: flagella. call wall

UNIT HI DIVISION g
Cell eycle — mitosis, melosie eall cyels regulatien and apoptosls:

UNIT IV MACROMOLECULES 9
ONA. RNA and Profeins — basic units, architactural hierarchy and organisation, functions

UNIT V ENZYMES g

Enzymes — Structure. Mecharism of action, Factors that effect enzyme activity, Comman ehzymaes

used in industrial setup of plant and-animal origin _
TOTAL : 45 PERIODS

TEXT BOOKS
1 Ledish, Harvey etal, "“Malecular Cell Biology', 5 th Edition, W.H Freeman, 2005
2 Tpoper. GM. and RE Hansman “The Call A Molecular Approach”. 4 th Edition. ASM
Press 2007
3 Alberis, Bruce etal . "Molacular Bislogy of the Cell', 4 th Edition, Garland Science (Taylors
Francis), 2002

REFERENCES ,
1 McDonald, F etal |~ Molecular Biology of Cancer” Znd Edition. Taylor & Francis. 2004
2 HKing Roger J B "Cancer Biology™ Addison Wesley Longman, 1958&

OMF751 LEAN SIX SIGMA LTPC
31003

OBJECTIVE:
» To gain insights about the importance of lean manufacturing and six sigma practices

UNIT| LEAN & SIX SIGMA BACKGROUND AND FUNDAMENTALS 9
Historical Overview — Definition of quality — What is six sigma -TQM and Six sigma - lean
manufacturing and six sigma- six sigma and process folerance — Six sigma and cultural changes -
sle sigma capability — six sigma need assessments - Implications of guality levels, Cos! of Poor
Quality (CCPQ). Cost of Doing Nothing — assessment questions

UNIT Il THE SCOPE OF TOOLS AND TECHNIQUES 9
Toals for definition — IPQ diagram, SIPOC diagram. Flow diagram. CTQ Tree. Project Charter —
Toals for measurement — Check shests; Histograms, Run Charts, Scatter Diagrams. Cause and
effact diagram, Parete charts Centrel charls Flow process chards, Process {;Epahilit_-.l
Measuremant, Tools for analysis — Process Mapping, Regression analysis, RUICS anaiysis,
SWOT, PESTLE Five Whys. interreiationship diagram, overall equipment effectiveness, TRIZ
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innavative problam salving — Tools for improvemant — Affinily diagram, Narmal group techrigue,
SMED, 58 mistake proofing, Value stream Mapping, forced fisld analysis — Toclz for control —
Gantt charl, Activity network diagram, Hadar chart PDCA cycle, Miestone backsr diggram,
Eamed value management.

UNIT HI SIX SIGMA METHODOLOGIES 9
Design Fer Six Sigma {DFS5) Design For Six Sigma Mathod - Fallure Moda Effect Analysis
(FMEA), FMEA process - Risk Priority Number (RPN} Six Sigma and Lsadership, committed
lzeadership — Changs Acceleration Process (CAP)- Developing communication plan — Stakeholder

UNIT IV SIX SIGMA IMPLEMENTATION AND CHALLENGES S
Tools for rrnplmn&nlaﬂnn ~ Supplier Input Pracess Outpul Customer (SIPOCT — Quality Function
Duplﬂymenl or Holise of Quality (QFD) — alternafive appisach —implementation — leadership
training, close communication system, projecl selsction — project management snd team —
champion training — customer guality index — challenges — program fallure. CPO vs six sigma,
structure the deployment of six sigma = cultural challenge = customerfinternal metrics

UNITV EVALUATION AND CONTINUOUS IMPROVEMENT METHODS -9
Evaluation strategy — the economics of six sigma quality. Raturn en six Sigma [RE}SS} ROl poor
project estimates — confinuous improvement — lean manufaduring — value, customer ﬁ_:u:ub
Perfection, focus on waste. overpredudion — waiting, inventory in process (lIP), processing waste
tranzgortation, motien. making dafective products, underutilizing peopls — Kaizen — 55

TOTAL: 45 PERIODS

CGUTCOME
s The student would be able to relaiz the tools and technigues of lean sigma to incresse
productivity

REFERENCES:

1. Michaei L Gaorge, David Rawnalds, Bill Kastle, What is Lean Six Sigma. McGraw — Hill 2003

2 Thomas Pyzdek, The Six Sigma Handbook. McGraw-Hill 2600

3 Fred Soleimannsjed | Six Sigma Basic Stzps and Implementation. AuthorHouss, 2004

4 Forrest W. Breyfogle, il James' M. Cupello, Becki Meadows, Managmgﬁﬁﬁfgrna A Praciical
Guide ta Understanding ﬁs&nsslng and Implementing the Strategy That Yields Bottom-Line
Success. John Wiley & Sons, 2000

5. Jamas P. Womack. Daniel T Jnner- Lean Thinking, Fres Prass Business, 2003

GANTS1 LOW COST AUTTGMATION

W
= =

=T
W

GBJECTIVES

« To glve basic knowledgs about automation

« To understand the basic hydraulics and pnzumatics systems for automation
+ Tounderstand the assambly autamation

UNIT I AUTOMATION OF ASSEMBLY LINES 9
Concept of automsation - mechanization and automation - Concept of automation n Indusiry -
mechanization and sutomation - classification. balancing of assembly line Using avallable
algarithms - Transter lne-monitoring system (TLMS3) using Ling Siatus - Line efficiency - Buffer
stock Simulation in assembly line

UNIT Hl AUTOMATION USING HYDRAULIC SYSTEMS 9
Besign aspects of various elements of hydraulic systems such as pumps, valves, filters,
reservolrs, accumulators, actuators, intensifies stc - Selection of hydraulic fiuld, practical case

LT
|
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studied on hydraulic clicult design and perfarmance analysizs - Servo valves: eleciro hydraulic
valves proportienal valves and thelr applications.

UNIT I AUTOMATION USING PNEUMATIC SYSTEMS 9
Pneumalic fundamentals - contrgl elements. position and pressure sensing --legic circuils -
switching circuits - frings conditions modules and these integration -—sequantial circuits - cascads
methods - mapping methods — step counter methed - compound circuit design - cambination
circuit design Pneumatic equipmenis - selection of components - design calculations -application -
faull finding — hydro pneumatic circuits - use of microprocessors for sequancing - PLL, Low cost
autemation - Robolic circuits.

UNIT IV AUTOMATION USING ELECTRONIC SYSTEMS 3
Introduction - variolis sgpsors— transducers - signal procesging - serve systems - programming of
microprocessors using 8085 instruction - programmable logic controllers

UNIT V ASSEMBLY AUTOMATION g
Types and configurations - Farts defivery at workstations - Various vibratery and non vibratory
davicas for feeding - hopper feeders, rotary disc feeder centrifugal and crentation - Product
design for avtomated assembly
TOTAL : 45 PERIODS

QUTCOMES: .

¢ LUpon complation of this course, the studants can able to do low cost automation systems

» Students can do some assembly automation

TEXT BOOKS:

1.  Anthony Espesito, “Fluld Powsr with spplications”, Prentice Hall intematienal. 2009
2 Mikall P-Groover. “Automation. Preduction System and Computer Integrated

3. Manufacturing” Prentice Hall Publications, 2007

REFERENCES

1. Kuo B.C, “Automatic control systems’, Prentice Hall Indiz, New Diathi 2007,
2. Pster Rohner, “Industrial hydraulic control”. Wiley Edition, 19095

3. Mujumdar.5.R. Preumatic Systam” Tata McGraw HIll 2006

OECT54 MEDICAL ELECTRONICS L T P C
0 3

GBJECTIVES:

The student should be made:

* To galn knowledge about the varlous physiclegical parameters both electrical and non
slactrical and the methods of recording and alzo the mathod of franamitting these paramsters

s Tostudy about the various assist devices used In the hospitals ' '

« T2 gain knowledge aboul equipment used for physical medicine and the various recently
developed diagnostic and therapeutic tachniques

UNIT | ELECTRO=PHYSIOLOGY AND BIO-POTENTIAL RECORDING 9

Sources of bio medicsl signals. Bio-potentials, Biopotential slectrodes. bislogical amplfiers, ECG,

EEG. EMG PCG, typical waveforms and signal characteristics

UNIT Il BIO-CHEMICAL AND NON ELECTRICAL PARAMETER MEASUREMENT 9
pH, PO2 PCO2 Colorimeter, Blood flow meter, Cardiac output, respiratary, blood pressurs
tefmperature and pulse measwesment Blood Cell Countars.

UNITIIi  ASSIST DEVICES _ _ _ 9
Cardiac pacemakers, DC Defibrillaigr. Dislyser, Ventilators. Magnetic Resopance |maging
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Systems, Ultrazonic Imaging Systems.

UNIT IV PHYSICAL MEDICINE AND BIOTELEMETRY 9
Diathermies- Shartwave. ultrasonic and microwave type and thelr applications, Surgical
Diathermy, Bloslemealny

UNITV ~ RECENT TRENOS IN MEDICAL INSTRUMENTATION 9
Telemedicine, Insulin Pumps. Radio pill, Endomicrescopy. Braln machine interface, Lab on a chip.

_ _ TOTAL: 45 PERICES
CUTCOMES:
On successful completion of this course; the student should be able to:
s Know the human bedy electro- physinlogical parameters and recording of bie-petentials
» Comprehend the non-electrical physiolegical paramaters and their measuremant — body
temperature. blood pressure, pulse. blood c2ll count, blood flow meter st
s Intzrpret the various assist devices used in the hospitals viz pacemakers defibrillators,
dialyzars: and ventiistors _
. Enrripre'hﬁn:i physical meadicine methods eg. ultrasonic, shortwave, microwavs surgic,_a;}
diathermiss  and bis-telemeatry principles and methods
s Know abaut recent rends In medical instrumientation

TEXT BOOK:
1. Khandpur, RS, “Handbook of Biomedical instrumentation”, TATA Mc Geaw-Hill, New

Delhi, 2003.

REFERENCES:

1 Leslie Cromwell, "Biomedical Instrumentafion and Measurement”. Prentice Hall of India,
New Delhi 2007

2. John G Wabster, “Medical Instrumentation Application and Design™, 3rd Edition. Wiley India
Edition, 2007

3. Jeseph J Cair and John M Brown. “Intraduction te Biomedical Equipmant Technolegy™.
Jahn Wiley and Sons, New York, 2004 '

OECTS6 MEMS AND NEMS

=
o ~

GBJECTIVES:
s Tointroduce the concepts of micre and nano alectramechanical devices
» To know the fabrication process of Microsystems
» To know the design concepts of micro sensoers and micro actuators
s Tointroduce the concepts of quantum mechanics and nang systems

UNIT | INTRODUCTION TO MEMS AND NEMS 3
Introduction to Design of MEMS and NEMS, Overview of Nano and Microsieciromechanical
Systems, Applications of Micro and Nanoeleckomachanical systems. Materials for MEMS and
NEMS: Silicon_ silicon compounds, palymers. metals.

LUNIT HI MEMS FABRICATION TECHNOLOGIES 9
Photolithography. lon Implantation, Diffusion. Coaddation, CVD. Sputtering Etching technigues
Micromachining: Bulk Miccomachining, Surface Micromachining, LIGA

UNIT I MICRO SENSORS 2
MEMS Sensars: Deslgn of Acoustic wave sensors, Vibratory gyroscope, Capacitive Pressure
sensors, Case siudy Plezoelsctric 2nergy hamvester

LT
Lay
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UNIT IV MICRO ACTUATORS 9
Design of Acteators AciUstion baing thermal forces, Actoation using shapes memory Alloys,
Actuation using piezoslectric crystals. Actustion using Elsctrostatic forces. Case Study: RF Switch.

UNIT V NANO DEVICES 9
Atomic Structures and Quantum Mechanics, Shrodinger Equation, Zn0 nanoreds based NEMS
device Gas sepsor
TOTAL:45 PERIODS
QOUTCOMES:
On successful completion of this course, the student should be able to:
» Interprel the basics of micre/nano slectromechanical systems Including thekr spplications
and advantagses
» Recognize the use of matenals in micre fabrication and describe the fabrication processes
including surface micremachiming, bulk micromachining and LIGA.
s Analyze the key performance aspects of electromechanical transducers including sensors
and actuators
s Comprehend the theoretical foundations of quantum mechanics and nanosysiems

REFERENCES:
1 Mare Madou, "Fundamentals of Microfabrication™, CRC press 1997
2. Stephen D Senturia,” Micro system Design’. Kluwer Academic Publishars 2001
3 Tal Ran Hsu "MEMS and Micfosystems Dasign and Manufaciuwe™ Tata Mcraw Hill, 2002
4 CThang Liu “Foundations _ﬂi MEMS’ Pearson education India limited, 2006 _
‘5. Sergey Edward Lyshavski, "MEMS and NEMS Systems, Devices. and Structures” CRT
Press, 2002
OBT752 MICROBIOLOGY LTPC
) 3003
OGBJECTIVE

s To introduce students to the principles of Microbiolegy 1o 2mphasize the strudure and
biochemical aspects of vatious microbes

UNIT | INTROGUCTION TO MICROBIOLOGY 9
classificstion and nomencigiure of microorganiams, microscopic sxamination of microorganicms
]rght fluorescent, dark fisld, phase contrast, and slactron microscopy

UNIT Il MICROBES- STRUCTURE AND REPRODUCTION 9
Stuctural organization and multiplication of bacteria, visuses (TMV, Hepatitis B) algse
(cyanophyta. thodophyta) and fungi (NeUrospora), life history of actinomyecstes [Streptomiyces),
yeast (Sacharomyces) mycoplasma (M. pneumoniae) and bacteriophages [ T4 phags. / phags)

UNIT MICROBIAL NUTRITION, GROWTH AND METABOLISM 9
Nutritional classification of microamanisms bhased on  carbon, enermgy and electron
sourcesDefinition of growth, balanced and unbalanced growth, growth curve and different mathods
to gquantify bacierial growth(counting chamber viable counl method, counting without
equipmant different media used for badlerial culture (definad, complex, sslective. differential
enriched) themathematics of growth-generation time specific growth rate
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UNIT IV CONTROL OF MICROORGANISMS 9
Physical and chemical control of microorganisnis Definitien of stetiization, dry and meist heat,
pasieurization. tyndalization; radiation, ultrasonication, filtration.  Dilsinfection  sanitization,
antiseptics sienlants and fumigation mede of aclion and resistance to antibiolics: clinically
important micreorganisms

UNIT V INDUSTRIAL MICROBIOLOGY 9
Microbes involved in presarvafion (Laclobacillus bacieriocins), speilage of feod and food bome
pathegens (Ecol, Saureus Bacilus. Clostrdum) Industial use of microbes (production of
penicillin,  alcohol, vitamin B-12), biogas: bioremediation(all spiliage leaching of ores by
microormanisms pollution contral), biofertilizers bjopesticides Bissensars .
' ' TOTAL: 45 PERIODS

OUTCOMES:
« To provide to the studenis the fundarmenlals of Microbiciogy | the scope of microbiology

and solve the problems in microbial infection and their contrl,

TEXT BOOKS:
1. Psleczar, MJ. "Microhiclogy”, 5th Edition. Tata MeGrave-Hill. 1993,
2. Prescol Harley, Kein * Microbiglogy *. McGraw=Hill Highar Education, 2008
3 Ananthanarayanan, R and C.¥. Jayaram Paniker, "Texibook of Microbinlogy” 4th Edifian,
Orient Longman. 1990,

OCHT PROCESS MODELING AND SIMULATION LT PC
Jooa3

OBJECTIVE:

« To give an overview of various metheds of process modeling, different computational
technigues for simulztion

UNIT I INTRODUCTION i
Introduction to modeling and simulation, classification of mathematical modsals, conservation
equations and suxiliary relations

UNIT Il STEADY STATE LUMPED SYSTEMS g
Degres of freadom analysis, single and network of process units, systams yislding linear and non-
linear algebraic eguations. flow shesting — sequential modular and =guation eriented approach,
tearing, paditioning and precedence ardering, solution of linear and non-linear algsbraic equations.

UNIT I UNSTEADY STATE LUMPED SYSTEMS 9
Analysis of liguld level tank, gravity flow tank, jacksted stimed tank heatst reactors flash and
distiifation columin. solution of ODE initial value problems, matrix differential 2quations, simulstion
af closad loop systems.

UNIT IV STEADY STATE DISTRIBUTED SYSTEM i

Analysis of compressible flow, hzat exchanger, packed celumns, plug flow reactor, solution of
CDE boundary value praoblams.

UNITV UNSTEADY STATE DISTRIBUTED SYSTEM & OTHER

MCDELLING APPROACHES _ 13
Analysis laminar flow in pipe, sedimentation. boundary layer fiow. conduction, heal sxchanger,
heat transfer in packsd bed diffusion, packed bed adsorption piug flow reactor Empirical
modeling, parametsr estimation, population balance and siochastic medeling

TOTAL : 45 PERIODS
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GUTCOME:
. Up.ﬂ-n completing the course. the studemt chould have understood the develapment of
process models basad on conservailion principles and process data and compuiational
tachniquas to solve the process modals

TEXT BOOKS:
1 Ramirez. W * Computational Methods in Process Simulation *. 2nd Edn , Buiterworths
Publishars, Mew Yark 2000
2. Luyben. WL,k ° Process Modelling Simulation and Control " 2nd Edn. McGraw-Hill Book

Co. 1590
REFERENCES:
1 Felder, R M and Rousseau. R W. ~ Elementary Principles of Chemical Procasses | John
Wiley, 2000

2 Franks, B G E - Mathematical Medsalling in Chemical Engineering =, Jehn Wilay, 1967

3. Amiya K Jana Process Simulation and Contro! Using ASPEN". 2 Edn.PHI Learning Ltd
(2012} '

4 Amiya K Jana 'ChemicalProcess Moedeling and Computer Simulgtion” 2 Edn PHI
Leaming Lid (2012).

OIETS ROBOTICS

L
nq
=g
L)

OBJECTIVES:
» To understand the fumclions of the basic comporents of 2 Robat
» Tostudy the uss of various types of End of Effectors and Sensors
s Toimpart knowledge in Robot Kiriemalics and Programming
s Tolearn Robot safety issues and economics '

UNIT I FUNDAMENTALS OF ROBOT 6

Robot - Definition - Robot -Anatomy - Co ordinate Systems, Work Envelope Types and
Classification- Specifications-Pitch, Yaw, Roll, Joint Motations. Spesd of Motion, Pay Load-
Robol Parts and their Funclions-Need far Hubulp-[]!lﬁer&m Applications

UNIT I ROBOT DRIVE SYSTEMS AND END EFFECTORS 9
Prneumatic Drives-Hydraulic Drives-Mechanical Drives-Electrical Drives-B.C. Serve Maotors
Stepper Mators. AC Sarvo Motors-Sallent Features, Applications and Comparison of sl these
Orives. End Eﬁaclwa—Gﬂppers Mechanical Grippers: Pheumatic and Hydraulle- Grippers,
Magnetic Grippers,

Vacuum Grippers, Two Fingered and Three Fingered Grippars. Internal Grippers and Extemnal
Grippers. Salection and Desion Considerations.

UNIT Il SENSORS AND MACHINE VISION 12

Requirements of 3 sensor, Principles and Applications of the following types of sensors- Pasition
sensors’ - Piezo Etectric Sensor, LVDT, Resolvers, Optical Encéders, pnesumatic Pesition
Sensors. Range Sensots Triangulations Principles, Structured, Lighting Approach, Time of Flight,
Range Finders. Laser Range Melers, Teuch Sensors binary Sensors | Analeg Sensors Wrist
Sensors, Compliance Senzors, Slip Sensors. Camera. Frame Grabber Sensing and Digitizing
Image Data- Signal Convarsion. Image Storage. Lighting Technigques, Image Processing and
Analysis-Data Reduction, Segmentation, Feature Extraction, Object Recognition, Other
Algorithms, Applications- Inspection, Identification, Visual Serving and Navigation

Lai
oy
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UNIT IV ROBOT KINEMATICS AND ROBOT PROGRAMMING 13
Ferward Kinematics. Inverse Kinematics and Difference;, Forward Kingmatics and Reverse
Kinematics of manipulatars with Two, Three Degrees of Fréedom [in 2 Dimension), Four
Deuyrees of freedom (in 3 Dimension) Jacobians Valocity and Farces-Manipulator Dynamics,
Trajectory Senerator, Manipulator Mechanism Design-Derivations and problems Lead through
Frogramming, Robet programming Languages-VAL Programming-Motion Commands. Sensor
Commands, End Effector commands and simple Programs

UNITV IMPLEMENTATION AND ROBOT ECONOMICS 5
RGY. AGV, Implementation of Robots in Industries-Vatious Steps: Safety Considsrations for
Robaot Operations - Economic Analysis of Hobols. _
TOTAL: 45 PFERIGDS
OUTCOME:
» Upon compietion of this courss, the siudenis can able ioapply the basic enginesnng
knowiedgs for the dasign of robotics

TEXT BOOKS:

1 HKiafler RD.. Chmiglewski TA and Negin M "Robstic Enginesring - An Inlegrafed
Approach”, Prentice Hall, 2003 ' '

2 Groover M.P. “industrial Rebotics -Technolagy Programming and Applications™, MeGraw
Hill, 2001

REFERENCES: _

1 Cralg d.J,, “Intreduction 1o Robotics Mechanics and Confrol’, Pearson Education, 2008,

2 Deb 3 B "Robotics Technology and Flexible Automatien” Tata MeGraw Hill Book Co . 1954

3 Koren 'Y, "Robaotics for Engingers”. Mc Graw Hill Book Co,, 1952

4 Fuk S5 Genzaslz REC and Lee € 5 G "Hobolics Contrel Sansing. Vision and Inteiligenca’
MecGraw Hill Book Ca , 1987,

& Janakiraman P.A  “Robotics and Image Procassing”, Tata McGraw HIll 1995,
6 Rsjput R K. "Robotics and Industiial Automatien®, 5 Chand and Company, 2008
7. Surendst Kumar, “Industrial Robots and Computer Intagrated Manufacturing”, Oxfard -and
|BH Publishing Co. Pvt Ltd,, 1991
OECT53 SIGNALS AND SYSTEMS L T P C
4 0 0 4
OBJECTIVES:

« To understand the basic propertias of signal & sysiems

« To knaw the methods of characterization of LTI systems in time domain

» To analyze continuous time signals and system In the Fourier and Lapiace domain
» To analyze discrete time signals and system in the Fourier and Z transform domain

UNIT | CLASSIFICATION OF SIGNALS AND SYSTEMS 12
Standard signals- Step. Ramgp, Pulse. Impulse, Real and complex axpenentials and Sinusolds
Classification of signals — Continuous time (CT) and Discrate Time (OT) signals. Pariodic & Aperiodic
signals. Daterministic & Random signals, Energy & Power signals - Classification of systems- CT
systems and OT systems- — Linzar & Nonlinear Time-variant & Time-invariant Causal & Nen-
csusal Stablz & Unsiable

UNIT Il ANALYSIS OF CONTINUGUS TIME SIGNALS 12
Fourier series for perdodic slgnals - Fourisr Transfolm — properties- Laplacs Transforms and
properiias

UNIT I LINEAR TIME INVARIANT CONTINUOUS TIME SYSTEMS 12
Impulse response - cenvolution integrals- Differentital Equation- Fourler and Laplace: transforms in

b |
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Analysis of CT systems - Systems connaclad in serlzs [ parallzl

UNIT IV ANALYSIS OF DISCRETE TIME SIGNALS 12
Sasshand slgnal Samipling — Fourier Transform of discrsts time signals (DTFT = Properties of DTFT
= Z Transform & Properiez

UNIT V LINEAR TIME INVARIANT-DISCRETE TIME SYSTEMS 12

impulse respense — Difference equations-Convolution sum- Discrete Fourier Transform and 2
Transform Analysis of Recursive & Non-Recursive systems-OT systems connacted in series and
parallel

TOTAL: (L:45+7:13): 60 PERIODS

OUTCOMES:

At the end of the course, the student should be able to:

* To bs ablelo determine if a given systam is linear/icausalistsble

» Capable of determining the frequency components prasent In a deterministic signal

+ Capablz of characterizing LTI systemns in the time domain and frequency domalin

#+ To be ableé lo compute the output of an LTI sysiem In the time and frequency domains

TEXT BOOK: _
1. Allan V.Oppenheim S Wiisky and 5:H Nawab, “Signals and Systems’ Pearson, 2015

REFERENCES:

1. B P Lathi “Principies of Linear Systems and Signals”, S=cond Edition, Cxford, 2009,

2 REZeimer, W HTrantar and B.O Fannin, “Signals & Systems - Continuous and Discreta”,
Pear=an, 2007

3. John Alan Stullar, “An Introduction to Signals and Systems®, Thomson, 2007

OMET52 SUPPLY CHAIN MANAGEMENT L T # C
3 0 0 3

OBJECTIVE:
« To provide an insight on the fundamenials of supply chain nstworks, tools and technigues

UNIT I INTRODUCTION 9
Role of Logistics and Supply chaln Management Scope and Importance- Evalution of Supply
Chain - Decision Phases in Supply Chain - Competitive and Supply chain Strategies — Drivers
of Supply Chain Performance and Obstacles.

UNIT I SUPPLY CHAIN NETWORK DESIGN 9
Role of Distribution in Supply Chain — Factors influencing Distribution network dasign — Design
options far Distribution Network Distribution Network in Practice-Rele of network Design i
Supply Chain — Framawork for network Decisions

UNIT I LOGISTICS IN SUPPLY CHAIN ]
Role of transporfation in supply chain — factors affeciing transportations decision — Destgn
option for transportation nstwork — Tallored transportation — Routing and scheduling in
transpartation.

UNIT IV SOURCING AND COORDINATION IN SUPPLY CHAIN g
Role of sourcing supply chain supplier selection assessment and confracts- Design
callaboration - saurcing planning and analysis - supply chain co-ardination - Bull whip effect -
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Effect of lack of co-ordination in supply chain and obstaclas —Bullding stralegic partnerships
and trust within a supply chain

UNITV SUPPLY CHAIN AND INFORMATION TECHNOLOGY 9
The role IT in supply chain-- The supply chain [T frams work Customer Relationship
Management — Internal supply chain management — supplier relationship managemant — futura
of IT in supply chain — E-Businass in supply chain

TOTAL: 45 PERIODS

CUTCOME:

» The studant would undarstand the framewark and scope of supply chain networks and
funciions.

TEXTBOOK:

1

Sunil Chopra, Pater Meindl and Ksira, “Supply Chain Management. Strategy, Planning. and
Operation” Pearson Education, 2010

REFERENCES:

1

Jeremy F Shapira, "Modeling the Supply Chain”, Thomson Duxbury, 2002

2. Seinivasan G.S, "Quaniitative madels in Operations and Supply Chain Management, PHI, 2010
3. DavidJ Bloomberg . Stephen Lemay and Joe B Hanna, "Logistics’. PHI 2002
4. James= B Ayers. "Handbook of Supply Chaln Management’, 5 Lucle press, 2000,
OMET53 SYSTEMS ENGINEERING LT PC
1003
OBJECTIVE:

s Tolnfroduce system enginesring concepis o design the manufacturing system for
gptimum utifization of source for: Eﬁecih’e functioning

UNIT I INTRODUCTION 9
Definitions of Systems Enginesring, Systems Enginesring Knowledgs. Life cycles: Life-cycle
phases, logical steps of systems engineering, Frame works for systems engineering

UNIT I SYSTEMS ENGINEERING PROCESSES 9
Formulation of izsues with 3 case study. Valua system design. Functional analysis, Businass
Process Resnginesring. Quality function deployment, Sysiem synthesis, Approaches for
genaration of alematives

UNIT 11 ANALYSIS OF ALTERNATIVES-1 9
Cross-impact analysis. Structural medeling tools. System Dynamics models with case
studies, Econamic models: present value analysis — NPV, Benefilz and cests over time RO
IRR: Work and Cost breakdown structure,

UNIT IV ANALYSIS OF ALTERNATIVES-I 9
Raliability, Availabllity, Maintaimability, and Supportabllity models: Stochastic networks and
Markov models, Clusuing network optimization, Time series and Regression modeis
Evaluation of large scale modsls

UNITV DECISION ASSESSMENT 9
Decislon assessment types Flve types of decision assessment efioris. Ulility theory, Group
dacision making and Vélina approaches, Sodcial walfare funclion: Systems Engineating

methods for Systems Enginesring Managemeant
TOTAL : 45 PERIODS

OUTCOMES:
»  The Student must be able to apply systems enginesring principles ot make decision for

LT
‘o
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optimization
s Hsnce an undsrstanding of the sysiems engineering discipline and be able to Lse the
core principles and processes for designing effective sysiem

TEXT BOOK: B
1. Andraw P Sage James E Armstrong Jr “Introduction to Systems Engineering’. John
Wiley and Sans, Inc 2000

OTLT51 TELECOMMUNICATION SYSTEM MODELING AND SIMULATION ET:RC
3003

QBJECTIVES
To gain knowledge in medaling of different communication systems.

* 1o know the technigues invalved in parformance estimation of telecommunication systems.
+ Toleamn the use of random process concepts in telecommunication system simulation
» To study the modeling methodologies of a telecommunication system
+ Tostudy about the QAN digital radio link environment
UNIT| SIMULATION OF RANGOM VARIABLES RANDOM PROCESS 3

Generation of random numbers and sequence - Gaussian and uniform random numbers
Correlated random sequences — Testing of random numbers generators — Statlonary and
uncorrelated nolse — Goodness of fit taat

UNIT Il MODELING OF COMMUMNICATION SYSTEMS 9
Radio frequency and optical sources - Analog and Digital signals — Communication channsl
and mode! — Fres space channels = Multipath channe! and discreie channel noise and
intedarence

UNIT I ESTIMATION OF PERFORMANCE MEASURE FOR SIMULATION 9

Quality of estimator — Esiimation of SNR — Probabliity density function and bit error rate— Monte
Carlo method = Importanca sampling maethod = Extremsvalue theary

UNIT IV SIMULATION AND MODELING METHODOLOGY a9
=mulatien environment — Meodeling considerations — Performance evaluation techniques — Error
source simulation — Validation

UNITV CASE STUDIES 9
Simulations of @AM digital radia link =avironment — Light wave communication link — Satellits
system. _
_ TOTAL: 45 PERICES
QUTCOMES:
At the end of the course |, students would be able 1o
» Apply the constituents of a telecommunication systems
Analyze various madaling methadologies and simulation techniques.
Estimata the performance measures of tzlecommunication systems-
Apply systam medeafing in telecommunication
Demonstrats flaht wave communication and satelite communication systems:

TEXTBOOKS: _

1. Jeruchim MC  Balaban B Sam K Shanmugam, * Simulation of communication Systams:
Modeling. Methedelogy and Technigues” Plenum press  New York 2062

2. Jerry banks & John 8 Carson. ™ Discrete Event Systam Simufation” Prentice Hall of
India. 15996
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REFERENCES:

1. Averdil M Law, “Simulation Medsling and Andlysis™ MeGraw-Hill Ine. 2007
Geoffray Gordsan, "System Simulation’ Prentice Hall of Indiz 1592

2 Turin W “Performance Analysis of Digital Communication Systems” Computer Scierce
Press, New York 1930

aCYTH WASTE WATER TREATMENT LTPC
3003

GBJECTIVES
» To make the student conversant with the waier treatment matheds including adsorptien and
axidation process
« To provide basic under standings about the requirements of watar. its prefliminary treatment.

UNIT I WATER QUALITY AND PRELIMINARY TREATMENT 9
Water Quality-physical chemical and bidlogical paramatars of waler- water guality reguirement -
potable water standards -wastewater effluent standards wwatar quallty indices. Watel purification
systems in naturat sysiems- physical processes-chemical processes and biological processes-
primary sscondary and tertiary treatment-Unit operations-unit processes Miang, clarffication -
sedimentation: Types asrafion and gas transfer — coagulation and flocculation. coaguiation
processes - stabllity of colloids - destabilization of colioids- transport of colloidal particles
clarifiocculation _

UNITH INDUSTRIAL WATER TREATMENT 9
Filtration — siza and shape characteristics of filtering media — sand filters hydraulics of filtration -
design considerations — radial upflow. hightate and multimediz filters, pregsure filter. Waler

softening — lime soda zeolte and demineralization processes — industrial water treatment for
boilzrs.

UNIT I CONVENTIONAL TREATMENT METHODS 4
Taste and adour cantrpl = adsorption — activated carbon treatment = removat of color = iron and
manganesa removal — aeration. oxidation, fon exchangs and other methods — affects of fluoridss —
fluoridation and defluoridation —desalination - comasion prevention and control — factors influencing
corrosian — Langeller index — corrosion cantrol measures

UNIT IV WASTEWATER TREATMENT 9
Wastewater Ireatment — pre and primary treaiment — squalization nesutralization — screening and
grid remaval — sedimentation — oll ssparation gas stipping of volatile organics — bialegical
ouldation — lagoons and sighilization basinz — aerated lagoons — aclivated sludge pracess —
trickfing filtration — anacroble decomposition ' '

UNIT V ADSORPTION AND OXIDATION PROCESSES 3
Chemical process —-adsorption — theory of adsorption — ion exchangs process — chemical
oxidation -~ advanced oxidation process ~ sludge  handiing and  disposal -

miscsllanecus treatment processes
TGTAL: 45 PERIODS
QUTCOMES
« Wil have knowladge about adsorption and oxidation process.
« Wil gain idea about various matheds available for water treatment _
« Wil appreciate the nacessity of water and acquire knowledge of preliminary traaiment

TEXTBOOKS:

1. Mesicalf and Eddy. "Waslewater Engineering”, 4" ed,. McGraw Hill Higher Edu . 2002

2. W Wesley Eckenfelder. Jr “Industrial Water Pollution Control”, 2™ Edn , McGraw Hill Inc
1969
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REFERENCES:
1. S P. Mahajan, “Pellution control It process industries”, 27 Ed Tata MeGraw Hill Publishing
Company Ltd., 2012
2. M Lancaster. “Green Chemisiry. An Introductory Text’ 2°° edition, RST publishing. 2010.
3. C5 Rao, “Environmental Poflution Control Enginesring”. New Age International, 2007
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NAAN MUDHALVAN SYLLABUS

SB3007 MACHINE LEARNING WITH APPLICATION TC CBJECT LTPC
RECOGNITION 10 22
COURSE OBJECTIVE

The objective of this course Is to provide a view of dala science. recognize why deta scisnca s
gaining importance In today s business world 1o comprehend whers dala scance can be apphed
scross industry domains te understand major components of data science stack to leam hew s data
science project i implemented step-by-step in =ach business use-cass

Pre-requisife Knowledge Courses Available on Springboard
F'lﬂha’ﬂ-iiily and Sististics
Probabllity and Statistics Probshilty distnbution using Python

Ststistice! |nterence using Pythan
Python Programming Langusge Programming Fundamentals using Python - Pard |

Linesr Algebra Bazics of Linsar Algebrs

Fegression Analysis Hegression Anslysis

O=ep Leaming Deep | eaming for Developers

Explarstory Data Analysis Explorstory data snalysis

LINIT § INTRGDUCTION TO Al AND DATA SCIENCE 7

Why AI? - What 1s Al? - Al in Practice - Al in Business - Al Platfarms  Dista Science The Datla
Ravalution - Components of Data Science - Bata Science in Action - Conclusian

UNIT 0l PYTHON FOR DATA SCIENCE 14

Why Python Libraries — NumPy - Introdudtion to:NumPy - Operations on NumPy - Pandas -
introduction to Pandas - Inkoduction o Pandas Object - Working with datasets - Pandas Plots =
Matplaflib - Introduction to Matplotlib - Types of Plots - Scikit-iearn - Machife Leaming using
skiearn. [Practica! hands-on exercises using NumPy. Pandas. Matplothb]

UNIT I DATA VISUALIZATION USING PYTHON 6
Daia visuslization using Python: Data Visualizaton Developing insights from data using Sasic
Piots using Msiplatlib (Box. Scatier, Ling. Bar. Pie. Histogram), Sististical analysis: using
Heatmap. Kemsl Diensity plel using Seaboin, Netwark Graphs, Choropleth Map Using Flaty.
Word Cloud. [Practics] hands-on exercizes for creating charts]

UNIT IV EXPLORE MACHINE LEARNING USING PYTHON 15
introduction to Machine Learming - Regression - Classification - Elus&ermg Introduction o
Artificial Neural Netwark [Hands-on Exercises for Practicing Machipe Leamning Medals Using

Capsions Pioject]

UNIT V OBJECT DETECTION AND RECOGNITION USING DEEP LEARNING IN
OPENCV 3
Basic Operstions and Algorthms in OpenCV = 0bject Detection snd Recognition Using Festures
-Deep Lesming in OpenCV - Obiect Clessification Using Deep Learning
Recognizing Text n an Image
TOTAL - 45 PERIODS
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SUGGESTED ACTIVITIES
s Continuous | Sefi-Assessment (MCQ)
» Capstane Project - Build 8 ML medel using s sample image datase!. [ delect or identify
specific features in sample image such a5 mask en human facs etc

SUGGESTED EVALUATION METHODS
s VidebProotor=d Exam
s Self-Assessment

COURSE OUTCOMES

iCn compleban of the course. studants will be able 1o

€01 BDemanstrate fundamental undarstanding of the history of artificial inteligencs (Al)
and its foundations. .

CO2: Apply basic principles of Al in solutions that require problem sclving, inference,
parception, knowledge representabion, and leaming.

CO3 Assess gnd seieci sppropriate data analysis models for solving real-world problem

CC4d:  Demonstrate the importance of dsls visuslzation. design. snd use of visusl
components,

CO5: Demonstrate fundamentsi understanding of spplicetions of machine learming for
abject recoaniion

REFERENCE(Course Material) _ _ .
1. hitps finfysprinaboard anwingspan com/weblenisppiioc/iex BB403377130015322000 sh
ared/overview {Introduction o Al}

hitps. ifinfysprinobosrd onwingsosn. mmﬁ.-_debien apphoriiex 1266630E402263577000 =5
ha:ed}mewrmu [Introduction to Data Sciencs)

focllex suth 01333063698060902

484 shaj&g{uvewﬂw [Pythﬂn for Eﬂta Science)

nitgs [linfyspnngbasrd anwingsgan comiweblenisppftociiex suth © 1260515134359382
41455 sharedfoverview (Data visuslizelion using Python) _ .
hitps [finfesnringboard anwingspan cam/weblen/apoiociflex. guth §1260840079G74918
4237 shared/overview (Explore Machine Leaming)

hittps llinfyspringbosrd anwingspsn comiweblenispoftocliex suth $1309443%64041625
62520 sharedioverview (Object Datectlon and Recognition Using Deep Leaming in

OpenCV)

B R SO
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SBS013  AUGMENTED REALITY & VIRTUAL REALITY DEVELOPMENT ~ LTPC

1022

In respanse ta the the Expression of Interaet (Edl) invitation by Tamil Nadu Skill Developiment
Corporation , the recaipt of which i hereby duly scknowledged. we, the undersigned intend to
submit the following proposal in response o the Eol for selection of Skill Training providsr far
Naan Mudhalvan Progrsm of Government of TemilNadu

AR VR Develapment 45 raous ( 2 credits)
specficto CS. [T, EEE

| ECE

| 15 hours ( 1 eredit) 30 hours (1 credil)

| Basic introduction, 30 s | AR VR development
design, metaverse, NFT. for C5 & other
Slock cham. busmess departmenis
esses, uss models

_Zcredits Hybrid
About the training Program:

Students will leam the fundamentals of AR & VR and introduction te application development
thraugh unity and ather software.

Training Objective:

Introduce students to the conceot of AR,VR, digis twins and Metaverse
‘Familianse students with the HW and SW used in the field of AR 8 VR )
Develop an undsrstanding of the structure and srchitecture involved in the ARVR &
melaverse sppliestion develepment o

Devalop AR VR application specific to their sngineering fiald

ol bt

e
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Unii - | Fundamentals of AR VR 3

Fundamental AR VR cancepis and charactanstics. Nature of virtuality, introdusced to AR VR
hardware and =oftware, AR VR applications across different industnes. Introduction 1o
Mataverse, Digtal twin, Web3 0. NFT. Bleckchsin & Cryplo currencies.

Lab component: 5

. Expenence VR AR MR and its productian tcols
. Introduction to Uinity

Cutcome:

o Install and configurs Unity soitwars
» Differentisie between vanous realities (AR, VR, MR) and use the right t2erminglogy
agsccsied to present concepis and sciufions

Unit - Il Interactive Media Devalopment 3

Taxanomy of inleractve Applicshons - mmersive nature of AR VH lechnology - creatve
storyteling - gaming industry spplicafions - concepl for game - building 5 prototype - Consuder
Graphic styles and optimisstion - commiunication and collabaration - Digital distribution - google
play -GS Siore - Mac stare

Lab component 6
. Creste yaur first 3D prototype of the AR|VR expetiencs
Cutcome; Creals d_EEi_grl jeurney documents for developing AR VR experiences

Unit - Ill Fundementals for Resltime seripting ( of ) 3

intraducticn to Vianables, Canditions: Loops, Patterns_ - Scope of vansbles -00PS in Realtime:
environments - Sefting IDE - Scripting vs Programming - Enumeration - Memary mansgsment -
Program stales - Handing exceptions - Device considerations - Input systems - Hardwers and
Haplics fesdback

Lsb companent: &
. Leaming Realtime pragramming (c#)

Cutcome: Development of software code (C#) to optimise for Resltime programming psttern for
AR VR Expenences
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Unit - IV Level Design for AR VR using Unity 3

Basic cancepts of Lavel designing, Level mapping - Level craation technigues - Grey bexing
fechnigues. Focus on the layeut and compesition - Prionize: assats based on block ot -
Accessing Unity-asset store - imparting FEX assets - Building a level for VR/AR. Lavel
Cptimization

Lsb component: B
. Levei Creaticn Using Unity
Outcome:; Develop Level design within consideratians of Unity Reai-time rendering concapts

Unit-V  Solution Design for AR VR 3

Design process < mood board -design specification document— iechnical projec! management -
AR srchitecture & frameworks - ARKG - Arcare - Vufors - VR sichitecturs & framewarks - HTC -
Windows Mixed seality - Oculus - XR and definition - XR over cloud - Emerging trends m AR VR
MR

Lab component: &
. Mini Project on the Selected AR or VR device

Outcome: Design. Devslop & Deploy AR or VR spplicstion in devices sfter buiiding design flow
thal reflects user experiences

Training Hours - 15 Hrs (Theory) + 30 Hrs (Practical) = 45 Hrs

Course Delivery Plan
ﬂﬁ:: -%ﬁ—ﬁ—l_ﬁii.%l; -.-ﬁ:_.u--.fﬁzg ---“.‘_-. o —— T n—i':ﬁ
No Mode Exercises
1 Fundamenial AR VR PawerPaint, Online Crestesdigital | T
concepls and Live Instructar prafile

characterislics. Nature af Sesgsions
virtuality, Introduction te '

Metaverse

Z [ntreductionto AR VR PowerPoint. Online Write aboutthe | T
hardwars and softwars, Lve Instructor haptics profile
Hardwars festures, Sessions of mehile
snalogue, digital, haptics.:
and trackers gystems

3 | AR VR applicalions across: | PowerPainl Onling Write g reportof [ T
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different industries. Digital
twin, Web3 0 NFT,
Blsckzhain & Crypin

Live Instruclor
Sessions

AR VR in day-
ta-day usage

1 | Installing Untty Recorded video | Onine Setup Undty IDE | P
with instructor and other
VOICE over dependancy
5 Taxenocmy. of Inferachve PowerPaint. Online Heport on T
Applications - immersive Live Instructor immersion vs
naturs of AR VR technology | Sessions intaractivity
B | creative storyfeling - PowerPoint, Cnline Story Mapand | T
gaming mdustry applications | Live Instructar Usar Journey
-cancepi for game - Jessions
building's prototvpe
7 | Censider Graphic stylesand | PowerPomt, Oniine Choose and T
optimisshon - Live:Instructar define a ait
communication end Seszions style. with a
coliabaraton - Digital, relavant
distribution - google play - distributicn
)5 Store - Mac store olaifarm
§ | Cresle your fust 3D lavelin | Recorded Ohnline Install blender | P
Unity Videg/ and cresiea
PrwerFainl primitive shape
9 | Creste yourfirst 3D levelin | Recorded Oniine Cresate stabe P
Unity Videa/ meshas and
PowerPont dets:l meshes
10 | Create yourfirst 3D levelin | Recorded | Online | Cresate =
Linity Videa/ Matermals and
PowerPaint optimises
| textures.
11 | Create your first 30 levelin | Recorded Online | Enable'and P
Unity Videg/ build colliders
PowerPomt and other
physics
12 | Cresie yourfirst3D levelin | Recorded Online Anmimate objects | P
Ynity Videg| and sstup state
| PawerPomt | machines
13 | Create your first 3D fevel in | Recorded Cnline Bakeand build | P
Linity Videaq/ lighting
PowerPain
12 | Inteductionic Varisbles | PowerPainl. | Online | Simiple K
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Conditions. Loops. Patiams. | Live Instrucior oragrams for
- Scaope of varisbles - OUPS | Sessions numerical
in Resltime envioaments. operalions
15 | Program sistes - Device FPowerPomt Oniine Fiow chant T
considarstions -Input Live Instructor EXDIesSSing
systems - Hardwareand Sessions input-and
Haphics feedback feedback
systems
16 | Sefting IDE - Scripting vs PowerPoint, Cnling Dals structures | T
Programming - Enumeration | Live Instructar & Programming
- Memary mansgement - Sessions pattems
Handing exceptions -
Crevice considerahions
17 | C& Unty functions snd PowerPomt, Onime Lab programs P
varisbles, Addition of two LivesInsfructar an nunencal
numbers and printing 8 Sessions opersions
senes of numbers
18 | String oparstions in CFand | PowerPoint, Tnline Lab programs [P
finding greates! numbers Live Instruciar &n sining
Sessions gperalions
19 | Controlled Lacps. PowerPainl Online Lab progrems | P
enumerstions & comutines | Live Instrutior an program
nC# ' __| Sesgions _states
20 | Transiste rotste, and scaie | PowerPoint Cinline Lab programs P
objects using code e Instructor on vecior
' SEsSI0ns operghons
21 | Awake. Start, Updste, | PawerPomt, | Oniine | Lab program | P
FixedUpdste and Live Instructor sbout
Latelpdate | Sessions, | coroutines
22 | Vehigie moving and input PowerPainl Cnline Lab programs | P
handling Livie Instruclor an mput
Sessions operafions
23 | Basic concepls of Level FPowerPomt, Onine Select and T
designing - Level sketching. | Live Instructor define a 30
Leval creation technigues Sessions mode |ayars
24 | Level design using Greybox | PowerPomt, Online Findexsmples |7
- Focus on the layout and Live Instructor of unwrspping
compasition - Prioritize Sessions and fist them
sssets bssed on block cul
| 25 | Basic Animation using | PowerPainl. | Online | Explain T
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Muoomo. Building Scenefor | Live Instructor Zoetmpe and its
VRIAR. Ontimization Sessions funciion
26 | 3D Assetimportetion using | PowerPainl Onling Creste ssimple | P
Unity Assel store Live Instructor 3D digital identy
Sessons
Z7 | Design process - mood FowerPomnt. Online Create s project | T
toard - design speciicabon | Live Instructor pian for the
document - technical project | Sessions grven design
management document
28 | AR architecturs & PowerPaint, Cinline Compare T
framewaorks - ARKi - Arcore | Live Instructlar various AR
~Vufonra - Sessions types and
sibmiil & repoe
29 | VR srchitecture & PowerFoint, Oniine Listaadbullda | T
framawarks -HTC - Live Instructar list of new VR
Windows Mmxed realty - Seszions headsets In
Dculus - XR and definition - market
XR over cloud - Emerging
frends in AR VR MR
30 | 3D sssst impariation for AR | PowerPaint, Online Buld ssmple |7
using Unity essel store Live Instructar AR space
' Sessions midel thraugh
' textures snd
Image markers
31 | Expenence with AR VR PowerPoint. Onsits Experence VR | P
Live Instryctor Horzan e,
Sessions cyber sickness
32 | Expenence with AR VR PowerPoint, Onsite Experience P
Live Instructor space o
| Sessions | comifor ratio
32 | 3D'VR Asset fram Unity PowerPaint. Ongite Crealzyour 3D. | P
- | ass=tslore & create an Live Instructor ' asset with Kit
environment Sessions: bashing
33 | 3D Integration with Unity FowerPoint. Clnsite Create your 300 | P
Engine Lve Instructor Projectsnd
S8S510nS create yaur
level
35 | AR Project - Vuforia PaowerPaint, Onsite Setup Vufonisw | P
Infegiation Live Instructar and link
Sessions developer s=lup
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DOn successiul completian of the caurse, studenis will be shleto

35 | AR Project - Vulana. Pawerbaint, Onsite | Creale markers | P
Infeqration Live Instructar and build & test
Sessions an device
37 | VR Project Selup - FPowerPomt Onsite Install VR P
Oculus/Carbosrd Integration | Live Instructor Framework and
' Sessions lzvel
optimisston
38 | VR Pmject Setup - PowerPomt, Onsiie Complets P
Oculus/Carboard Integration | Live Instructor Manager and
Sessions Interaction
soript for
deployment
32 | VR Mini Project (scope | Selected Device | Onsite P
mentioned in the next '
section)
40 | VR Mimi Project (scops Selected Device | Onsites 2
mentioned m the next
sechion)
41 | VR Mini Project (scope | Selecied Davice | Onsite =
mentioned in the next
section)
52 | VR Mini Project (scope Selected Device | Onaite 3
mentioned in the next '
section)
43 | VR Mini Preject. | Selected Device: | Onsite P
a4 | VR Mim Propect | Selected Device | Onsite E:
45 | Pnetogrammetric Modelling | #Phane, Oinsite 7
PowerPaint,
Agisoit
COURSE OUTCOMES:

LOY Create:a 30 model in blender of any given object and apply texturing and animation.

LO 2 Convert the 2D asset m blender into 5 ready-to-use model for unity

L 3 © Apply functionalities to the medel such as mavement, retation, etz . by importing
sppropnate ARVR plugins and setup any lighting if required m Unity
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LO4 Create AR/VR application for visualizing through any AR/VR devices.

STUDENTS ASSESSMENT -

Maodel 8- simple canferance roam with fumniture, electncsl devices {Light. Fan.Switches), etc. snd
develop.a marker-less based Augmentad Reslity and/or Virtual Raslity spplicstion

Thera will one sssignment & MCQ plannedst the end of esch unit snd one final project which
will b2 usad for the final exam marks:

Evaluation Plan & Grading Criteria:
Confinuous Lesming

Unit | Unit -1 | Unitll Unit-Jll__ | Unit IV | UnitV | Total,
MCQ 1d it 16 10 Questians | 10
Cuestions Cusstignz | Questions Questions
Paoinis 10 10 1110 | 10 10 50
Assignmea | 1. Repoil Cresle a Convertthe | Creale Submat your
nt on ARIVR design given level with all | AR Marker
HW. 2 journey program o || required for AR
Install Unity | doeument realtime optmizehons | application
& confugurs Progrsm
Fomts |10 10 16 K 138 I
Toial | 100
Summstive or Final Mandatory Project st the end of the course {Unit 5):
Criteria idea Techna Mechanics | Code Final Totsl
structure | optimization Build |
Paints 120 28 20 120 20 | 300
Mandatory Project detsils:

identify & content from your field of study and canvert the leaming content into an interactive VR
expearancs in your field Follow the steps balow to complete the pipeline reguiraments

« Theconlent plan, Experlence design, technical specificebions, Test cgsesareto be

defined befare siar of Productian

» Choase Target davices and the rigit VR framework and explain the procsdure 1o be
followed

+ Creste sny sssets reguired snd integrate them in sny VR tool of your cholce

» Build the experience using programming concepts for handling inplts

¢ Creste s test group and record findings for publshing the final repan

Mode of Delivery. Hybrid

Hyhﬁd of 45 fours with:
« 225 hours of physical practical/lab classes

* 15 hours of on-line theory classes

*« 75 hours of on-line Isb classes
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Execution: A mial of 5 wesks

o 1 weekaof an-line tmming
+ 4 weeks of Physical traming across 4 clusters with 25 colleges perclusisr
= Eachcollege will get 5 days of physical raining with 4 5 hes per day for s total of
#2 5 hauts:
= Simifar training will be provided to 25 calleges in paraliel
s Atots: of 5 weeks will be required to fimish the training
= Eschcluster of 25 colleges will get T week af on-ing & 1 wesk of physical training.

Herdware & Software to be used:

+ Hardware/Davicss that will be demonstraled 1o the studenis. Oculus Quest VR,
Google VR, Smariphone AR, and Smisriphone VR

* Softwere Licenses thal will be tsught/used: Blender based toois/plugins,
GIMPPhotoshop. Unity with.c#. Visuat Studio. Vufara, Oculus SOKS

» Al softwsre chosen are open. sourca or free for students: It would be
-available for students sven afier the cowrse

* Smariphene hardware availabie with the students can.be used to develop
and AR VR applications even after the cowse. Spacialized VR hardwase
like Oculus Quest can Be sccessed 5t 50 AR VE locasbons in TN and the

college can-also invest
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SBE014 FULL STACK L T PC
2 0 24
COURSE OBJECTIVE

The abiective of this course s to provide & view of design principles o present ideas,
mfomation. products. and services on websitas and how 1o apply programming principles o the
construction of website and eﬂ‘ectrfe use of available resources for website projects

PRE-REQUISITE COURSES:

Pre-reguisite Knowladgs Courses Available on Springbasrd

HTMLS HTML 5

Javascrpl Javasenpt

Typescnpl Typescnpt

UNIT-} ANGULAR 36

Geiting Siarted with Anguiar - Anguiar Development Environment Setup - Creating Components
and Modules - Tamplates - Diractives - Data Bintding - Pipes - Nested Companents - Fomis -
Services - Routing - Angulsr Capstone Projects [Hends-an Exercisas for Web Application
Devaiapment Using Capstons Project]

LINIT-il NODE.JS AND EXPRESS. JS 12

Node js: Why and Whal Node.js - How 1o use Node js-- Create 8 web server in Node |s- Node
Pecksge Menager - Modulsr progrsmming m MNede s - Resiaring Node Applicston = Fils
Operstione. Express s Express Developiment Environment -~ defining a route - Handling Routes
-Route and Query Parsmeters - How Middlswsre works - Chaining of Middiswsre's - Types of
Middlewsre's - connecting to MongoDB with Mongoese - Velidstion Types and Defaulls -
Models - CRUD Operstions - APl Development - Why Session management - Cookies -
Sesziens - Why and What SEH:!.lmy Helmal Middlewars - Using a Template Engme Middlewars
- Siylus TSS Pre-processor [ Hands-on Exertises lo practice the iopics using problem
statafments] '

UNIT-i MONGO DB 12

MongeD8 Introduchon Module Overview- Document Dafabase Dverview- Understanding
JSON- MongoDB Structure and Architecturs- MongoDE Remote Mansgsment- installing
MongoDB on the loca! computer (Mac or Windows}- Introduction to MongoDB Cloud- Create
MongoDB Atlas Cluster- SUl tools Cverview- Install and Configurs MongoDB Compass-
introduction 18 the MongoDB Shel MongobBB Shell JaveScrpt Engine- MongoDB Shell
JewsScript Syntax- Intreduction i the MongeDB Dats Types- Inbreduction to the CRUD
Dperstions on documents- Creste and Delste Dstabsses and Coliections- Introduction to
MongoDE Quenes [Demos to practics the topics mentioned]

TOTAL: 80 PERIODS
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SUGGESTED ACTIVITIES
CONTINUQUS / SELF-ASSESSMENT (MCQ)

Capsions Project - EI'EL"-"EFBF an Ecommerce site or similar web applications with cross: platform
responsiveness. The apphcabon must possess search, sorl, review, rabing. ordenng features
and be connzcted with s datebass to be published scress HTTP and HTTES protocols.

SUGEESTED EVALUATION METHODS
Vides Proclomed Exam
Self-Assecsment

COURSE OUTCOMES

Gn compiebion of the course. students will be able to,
ciol Devalop compenent-based epplication usng Angular Companents.
COZ.  Creste Angular forms and bind them with model data using deks binding
EG3; Explsin Node s and identify whan to usa. creste and run Noda s
CC4 Design echema using advanced quenes

REFERENCE

1 hitpsJfinfysprirgboard onwingspan comjweb/en/spp/tac/lex_20858575543254600000_share
diovarview (Angular)

nttps.ffinfyspringboard anwingspan com/fen/aop/toc/lex 3240783567 1346760000 _sharedjov
aryiew (Node js & Express s}

3 hitpsjinfyspnngboerd onwingspan.comieniapp/tecilex_auth_013177168284712832112_she
red/averview (MangaDB)

P

Mode of Delivery Online (Seif-Learning)
Node s

Software Configuralion o bearanged in | Typescnpt

institution Premises Angutar CLI
Visusl studio code
MongeD8

'Hardware Caonfiguration to be srranged | Windows 10, 16GB RAM
in Instituion Premises '

‘Courze Evaiuation ‘Dnline Assessment

Multiple Hybnd Branch of Students Applicable for IT/CSE
”ii'ltﬂrnshii:l_fi:"!ﬁeement E‘rpi:lan unities ' Iittpﬁ.fﬁ h‘f}tq.ﬂnwhgspﬂn_mw
NGS Alignment Yes- Infosys Industry Siandard
Trainthe-Trainer 'Faculty Enablemant Program
Commercials Frea of Cost

Curricultum and Svilabus | 41 & DS | R20I17 175



Deparmen of 41 & DS, PEC

‘B8015 CYBERSECURITY L TPC
2 0D 1 2

COURSE CBJECTIVE

The abjective of this course s to provide & view of data science. machine leaming. basic:
implementstion using Python and how machine leaming 15 applied in vanous domams in the
industry

UNIT-I  NETWORKING AND WEB TECHNOLOGY 7

Network Components - Network Basics = Nebwark Communicabon -Web Technologes TCPIP -
Web Servicses

UNIT-l  INTROBUCTICN TO CYBER SECURITY 8

Recent Cyber Attacks - Cyber Sacurity Concepts - Layers of Cyber Security - Intreduction to
Application Secunty - Secure Cading OWASP Top 10 - Coding Praclices -Sacure Design -
Closure [Practics! demos and code on OWASP vulnerabilities and how to mitigate them]

UNIT-Ill FUNDAMENTALS OF INFORMATION SECURITY & FUNDAMENTALS OF
CRYPTOGRAPHY 7
Why mformation security? - What is information security? - Data Security - Network secunty -
Application Security —Closure. Why Cryplegraphy? - Cwﬂmgmi:rtw Shared Key Cryplogiaphy =
ustration - Shared Key Crypiography - Public Key Crypiography - lllusiration - Public Key
Cryplography - Hashing -Digial Signaiure - |llustration - Digial Signaiure - Applications of
cryptography - Conclusion [Algonthmic representstion of crypiographic methods]

UNIT-IV  THREAT MODELING & IDENTITY AND ACCESS MANAGEMENT 6

Basics of Threat Modeling - Leam Threat Modsiing with a Use Case - Tool Walkthrough - MS
Threat Modeling Too! - Assignmant - Introduction fo ldentty end Access Mansgemsnt - What
next '

UNIT-V  JAVA SE 11 PROGRAMMER II: SECURE CODING IN JAVA SE 11 APPLICATIONS
7

Coursa Gverview - Managing Denial of Service - Secuning Infarmation - Managing Daia Integrity -

Acc:&mﬁlhil'ty and Extensibility - Securing Objedts - Seraization and Desenslization Security -

JCA and its Principles - Provider Architecture - Engine Class - 1{&',-' Pair Genaration - Signature

Managemant - Unsecure to Secure Ohent - Course Summary. [Demos of Secure Coding in

Java]

UNIT-V1  SECURITY STANDARDS AND REGULATIONS 5

BCl DSS - ISMS -FIPS and NIST Specal Publicstions - FISMA - GDPR - HIPAA - 50X -
Canclusion

UNIT-VIl IDENTITY GOVERNANCE AND ADMINISTRATION 5

Need for (GA & basics concepts - |GA Basc Conespts and On boarding - (GA Govemance -
identity Adminisiration in |GA - Whst next?
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TOTAL: 45 PERIODS

SUGGESTED ACTIVITIES

CONTINUOUS J SELF-ASSESSMENT (MCQ)

CAPSTONE PROJECT

Activity 1 : Convearge system configuration details listed below for a given machine
Firewsll configuration (Palicy Setup)

MNetwork Configurstion (1P address, DNS sic)

Activity 2 -
Evaluste the websila vulnerabilities for s given webpage

Activity 3 - Implement secunity audit for an orgamization with the basic securiy requirements
such as

« Firewall Pehcy Details
» Access Cantrol Mechanism
s Router Configurstion

SUGGESTED EVALUATION METHODS

¢ Video Proctored Exam
+ Self-Assessment

COURSE OUTCOMES
iCUn compleben of the course; students will b ableta:

CO1 Demanstrate natwork companents. DHCP. DNS Server and TCP/IP architeciure

CO2:  Apply and validste the design of web applications by applying Threat modelling.

CC3! Anslyze some of the spplications of these cryptographic primitives in
cwpthrﬁphi:: pratocois and technologies

CO4. Apply Microsaft Threat Madeling Teo! for creating threst madels

CO5:  Investigals how o secure sensitive objects_ and secure sefialization and
descnalizsbon in Jave. You will desenbe JCA mcluding s architecture and the
prnciples surrounding it _ -

C36  Demanstrate mportant Secunty Standards and Regulahions fike PCI D55, ISMS,
FIPS, NIST Special Publicalicns, FISMA, GD‘PH HIPAA and S0

£057  Recognize ldentity Govemance and Administration (IGA), what problems IGA
solutions solve: governance modeis like - rales, certfications, policies; end
wdentity life cycle management
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REFERENCE

P

i

hitps: /finfyspringboard anwingspan com/webfen/appltoc/iex_suth_01254512784165273671_
shasedfoverview (Netwarkinig snd Web Technoloay)

hittps ifinfyspringbasrd anwingspan com/web/enfappitogfiex_3388302307073574000_shared
faverview (Intreduction 1o Cyber Security)

hitps:/jinfyspringbesard onwingspan com/webjenjsppitociiex_suth_01263915424608072842

shared/ovenmew [Fundameniais af Information sscunty)

https Ninfyspringboard onwingspan. comjwebfen/sppitoc/lex_suth_012666884706803712703

_shared/ovarview (Fundamentsis of Cryplography)

hitps: /infyspringboard anwingspan com/webfen/app/toc/iex_suth 012608342478059520307

_shar=d/overview (Threat Madsling)

hitgs:{fimfyspringboard. anwingspsn com/webienfappitociiex_suth_012656885529346045228
_shared/aveniew ([deniity and:Access Management)

nttps:/infyspnngbssrd onwingspan comjwebjen/viewer/htmifiex_suth (1350 5091723652567
213125 (Java SE 11 Programmer |1 Secure Coding in Java 5& 11-Applications)

hitps /finfysphingboard onwingspan. com/webfen/app/tociiex_suth_0126235883826821440288
= _sharsd/ovennew (Security Standards and Reagllstions)

hitps /finfyspringboard anwingspan. com/web/en/app/tociex_auth_012642863703580672158
4_sharedfoverview (Identity Govemance and Administration)

Mode of Delvery Cnline {Sef-Leaming)

”ﬁﬂumﬂrﬂrﬂlu&mn "Online ﬁss&sam&ni

Multiple Hybrid Branch of Students Applicable for EGE/EEEATICSE

‘internship/Piacement Opportunities ttps:jfmytq.anwingspan,com|

NOS Alignment Yes- Infosys Industry Standard

Train-the-Tramer Faculty Enablement Program

Commercials Free of Cost
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SB8016 BigDsats Analytics

Introduction to Big Diata & Hadoop

LFPC
1022

Scals Esseintals

In Memery Computation for Big Data

SQL Like Query Processing Enginefor
Big Data: Hive

Heal hme Big Data Processing

45

Crurriculum and Svilatus (AT & DS | R2047
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sSg8017 Cloud Essentials LTPC
102 2

Duration in
Hours

Modules

‘Linux

Cloud Computing Fundamentals

Architecting Cloud Solutions 45

Managing Cloud Solutions

Migrating to Cloud

| 5
e |
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Big Data Analytics | Objectives

After the complationa! respectve modules learners will be able to

Identify the vanous types of data Store
large amount of data intoHDFS Process
data using Hadoop
Introductiontc Big Data & Nawvigate through Hadoop Web Ul

Hadoop Analyse vanous metrics using Hadoop Web Ul Run
varous Hadoop Terminal Commands Ingest
structured data- into HDFS using Sgoop

Perform basic Scale operations Uss

cantrol structures in Scala Create

functions in Scala

U=e Collechions frameworkin Scala Write basic
Scala fssentals programs using Scala Create Classesand
abjects using Scala Write programs using
0OGPs concepts

M
Ja
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Big Data Analytics | Objectives Department of Al & DS, PEC

Lfterthe completional respective modules. leamers will be ablato

No. of hours of No. of hours of
Ounicomes

theory iabs

Differentiate between Disk-based and [n-memory Processimg Svstems
Use Spark in Didferent Deplovment Maodess

Run Spark applications on Spark shell

Configure Spark properties & view them in Web Ul 3 [+
Perform data loading and saving through EDDs
Write Spark applications using RDDs concepts

In Memory Computation
for Big Data

Quervstmuctnired data inside Spark programs usme Spark SOL
Wnte Hive Queries & Hove Scripts

Execute Hive Quenes on top of HDFS

Create Dyvnamic and Static Partitions

SQL Like Query Processing | Create Bucksts for Data Sampling

Engine for Big Data Hive | Perform varioos Joms i Hive

Perform ETL operations & dara analvucsusing Hive
Implement Parttioning. Bucketing: and indexing m Hive
Use various file fornmats mn Hive

Ingest unstructured data mto HOFSusing Flume

Eeal time Big Data Perform real-time data proceszing using Spark 10

4

Processing Work with various Kafka Command Line Tools

Create data pipelines usme Kafka
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Cloud Essentials | Objectives

After the completiongf respective modules, leamers will be able to

Depariment of Al & DS, PEC

LIEE

Work with vanous Linux commands Manage and
perfonm user adminisiration Diferentiate between
IFV4 and IPVE address

Cloud Computing

Fundamentsls

Explain the concept of Vinualizatian

Define Cloud Computing

Categorize different Cloud Computing sermvice
models

Categonze different Cloud Camputing
deployment models

Describe AWS Globsat Infrastructure

Vork with AWS CLd

Identity and Access Management

Currr?

cnftm and Syllabus [ A& DS | R2017
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Cloud Essentials | Objectives

Afterthe completionaf res

Architecting Cloud
Solutions

ective mcdules. leamers will be able to

Create EC2Z2 compute nstances

Storedsta mtc 53 buckets

Crestea virtual pnivate network

Clusry data using various database services such as RLES

Configure vanous AWS core services suchas ECZ, RDS VPC 53

Choose AWS servicesio architect a cloud solutions for any given reguirement

Depariment of Al & DS, PEC

Managing Cloud
Solutions

Monmitor vanous AWS resourees using CloudWatch
FPeriorm load balancing and auto scaling
Manageand optimize cloud cost

Build resfient and robust cioud architectures

Migratng to Cloud

Gather nformation about vanous on-premise resources using application
discovery

Parform homogeneousand helefogeneousdatabase migraton to AWS cloud
Migrate on-premise resources to AWS cloud

Migrate application to AWS cloud

faad
g
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Evaluation Process Department of 41 & 1S, PEC

Learning = practical appication of various tools
covered in the course
s Course Assessmeril
= Multiple Choice Quesltions
Assessments are autograded
Lesming effectivenessior any learner
= Completion of 8ll the course modulesand
assessments

¢ Ashort project will be providedto the students at
the end of the course fv assessment

= Faculty in the college should guide the studants
locally to help them darifyther gqueries

= Facultyaiso should assess the projects
provide marks to Veranda for consolidation

= Sample project (indicative to demonstrate the
compiexity) = shared as separaie files for
referencs

¢ Self-paced videoconsumption through LMS
portal

¢ Hands-cn practice through prachical labs

¢ Gradedassessmenis (MCGs)after every module of
course content

s Mpodule Ascecement
= Real-time scenario based MCGs

s Course-compietion certification

MCQ based assessment helpthe legrier 5 to clear
they inferviews
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Big Data Analytics — Evaluation Parameters

Depariment of Al & DS, PEC

Identify whether the data iz structured, semi-structured of
Bata ideatification Unstructiured b
2 Bata Ingeshon Ingesting Structured or unstructured data using Sqoopand Flume 5
3 Dista pre-processing Dsata cleaning and Data transformation 5
- tlata Store Staring pre-processeddata into HOFS 4
5 Data processing Processing data o get meaningful insights using Sparkand Kafka 5
Total 25
Crurriculum and Svilatus (AT & DS | R2017 183
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Lirux Impiement Linux Commands o work with AWS CLI 5

2 Cioud Computing ldentify cloud sarvice and deployment mode! 5
_ o Identify and configure vanous AWS services for a given

3 Cloud Saiution Designing requirement ' 5

= Monitorcloud resources Monitor AWS resourcesand design scalsble soluticns 5

5 Cost Optimization Optimize the cloud solution cost 5

Total 25

LMS FEATURES
s Byte sized learming videos
s  Accessible through FC and mobile devices.

v Integrated MOO assessments

o Fersonalcontent fbrary for addifionsireadings
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Course| Questionnaire Depariment of Al & DS PEC

MODE of Course Online Unline
SECTOR Information Technology Iinformaticn Technology
DEGREE UGPG UG/PG

SPECIALIZATION {Engineering, Arts
& Science, Polytechnic, Engineenng Ans & Science; Polytechnic, [T Enqginesanng Ars & Science, Polytechnic [T
M, BaraMeadicing)

BRANCH Any Any

SEMESTER 7 5

DURATION in HOURS® 45 45

. I5 |- S

DESIGNED DURATION in WEEKS 15 weaks (1 Semester) ISmeeks (Tasmester)
Linwx, Cloud Camputing Fundamentais, imtroeduction to Big Data & Hadoop, Scaia Essentiais. In

COURSE MODULE Architecting Cloud Solutions. Managing Cloud Memory Computation for Big Data, 30L Lke Querny
Solutions, Migratng to Cloud Processing Engine for Big Data: Hive, Resl ime-Big Data

Frocessing

Crurriculum and Svilatus (AT & DS | R2017 187



Course | Questionnaire - Cantinued

Cevelopingand implementing palicies far
the use of cloud services managing
reguests for new technology.
establishing a secure cloud

Depariment of Al & DS, PEC

¢ This course provides an overviewa approaches
facilitating data analytics on huge daiasets.

Different strategiaes are presented including

sampling to make classical analytics tools

COURSE OUTCOME environment and ensuring appropriate amenable for big dotasets
availability of servicas * Students will be exposed to various analytics tools such
as Apache hive apache flume. Kafka. MySUOL
COURSETYFE Paid Free
TOTAL NUMBER OF
ENROLMENTS 6300 6400
TOTALNUMBER OF i
COMPLETION 1061 200
TOTAL NUMBER OF CERTIFIED 1067 1200
CERTIFICATION (Mention Giabai
and industrial recognition) None None

MODEL CERTHFICATION (Need
foupload)

Shown in earher shdes

Shownin earear slides

NOS Aligned (Yes/No)

Ne (applied for it)

No (appled for it)

Crurriculum and Svilatus (AT & DS | R2017




Course | Questionnaire — Continued

Depariment of Al & DS, PEC

Personalized student
support system
intervention plan if
student not following the
COurse.

Progress of each student can be trackedin
the [MS College facultvy membetrs can
access this mfo from the LMS.

VLS wall train the college faculty members
in the beginning for providing onsite
support to the students.

e We will be creating onlne 1 doubt
clearing sessions for faculiies and the
studentis can share the doubts with
the faculties. which will be 1 tum
clearaed in these sessions

e We will provide pre recorded videos
for frequently asked questions

Progress of each student can be tracked in
the LMS College faculty members can access
this nfo from the LMS.

VLS will train the college faculty members in
the begzinning for providing onsite suppoert to
the students.

e We wlil be creating online | doubt
clearing sessions for faculties and the
students can share the doubts with the
faculties. which will be 1 turn cleared in
these sessions

e We will provide pre recordaed videos for
frequentiy asked guestions

Personalized student
support system
intervention plan if
student fail in the final
assessment.

Crurricuium avd Syllctus [ Al & DS

VLS will train the college faculty membaers
in the beginning for providing onsite
suppeort to the students

We provide unlimited retake option and
stiudent can slso discuss the assessment
related quenes 1mn their doubt clearing
sessions

R2BET

Sessions

VLS will train the college faculty members in
the beginning for providing onsite support o
the students.

We provide unlmited retake option and
student can also discuss the assessment
related quenes m ther doubt clearing
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Course | Questionnaire — Continned

Depariment of Al & DS, PEC

Hardware Requirement

Laptop —
16 GB RAM

250 HDD

Minimum & 8th gen X54 bit
Intemet connectvity = 100 Mbps and
above

Laptop —
16 GB RAM

250 HDD
Minimum & 8thgen X634 bt

nternat connectivity - 10D Mbps and above

Additionail Reguirmments

All students should Bctivate
individual cloud accounts (AWS
Azure ar Google) using ther credit
cards Veranda will add a session
ic the course to educate the
students how o

Actvatefdeactvate the aceount

Personalized student support system intervention
plan to
clear doubts during the coursse,

Onsite faculty & Webinar

Onsite fgculty 8 Webinar

Crurriculum and Svilatus (AT & DS | R2017
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Cloud Essentials - Project

Background; A siari-up company wanis 1o host its Python snd Beact-based application (Bsckend: Python AP| and Frontend Besct) using AWS But they-are not
familiar with the AWS cloud platform. They want to ensure that the applicsbion is secure, scalable, highly avsiisble, snd cost-efficient As = solutions srchitect. you
have to design & proper solution io mest their below requirements

Gaal: To architect & solution that is secure. scalable. highly availsble. and cost-sffective using AWS
Requirements:

* They ar= concermed about the secunty of the application. sa they have decided toisclate thar network from the rest of the customers
virtually Set-up a secure virtual network where the only frontend of applicahion s accessible by users snd not the databsse

« Exacute the Resctapplication code using AWS Elastic Besnsizlk Ensure that the scurce code of Web spplication s apiomatically picked, pushed o the masier
branch, and deployed on the servars
* Enzure all the Ul images served 1o the frantend spplication code are provisionad vis 3 secure storage unit

* There should be engugh backups for both the Web snd Database server, 5o if the set-up crashes, we can Isunch s new one from the
disaster recovery backups

'_Th’EI"I_," are uncerntam sbaut the traffic pattarn that how low or high it can ba, sa they want the Web application te be running on &t least two
ECZ instances all time, and when thera s a high losd. they must burst up to four instances in total

* The Wab applicstion should be highly availsble, even ifany VM fails 1o respond to queres. there should be 3 mechanism to switch the connectian to another
healthy VM automaticaily

* The Web spplication should also be cached giobally, o users worldwide can access it with low latency
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Prablem Statement: Real-time Daia Collection Imsgine you sre & Big EBsts Enginesr. and you need to fetch logs from the web servers into

your Hadoop Cluster for domg some anslyses lo genarate somes busingss insighis.

Depariment of Al & DS, PEC

The following figure illustiates & scenaro where we need toingest logs from sources ke web servers. facebook, twitter, etc. inta the Hadoop

clusters and then use the ingested dats as required

Log Collection Using Flumes

Lev Dhata

As a Big Dets Engineer. yourtask is o ngest the logs generaled by the given LogGeneralor [at file info HDFS usmg the twao Furme sgshts.

Fiuirme

Hathonp

NOTE 1 Configure the Flume sgent 1 1o consaolidate the logs from the spooiDir source fo an Avro sink. 2. Configure the Flume sgent 2 o cansalidate

te logs from the Avro source o an HOFS sink
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SBa040 PROFESSIONAL READINESS FOR INNOVATION, EMPLOYMENT AND ENTREPRENEURSHIP L TPEC
10 2 2
COURSE LEARNING CBJECTIVES

v Teempowar the students with technical skills te reguire salving.a reakworld challenge

» Tg train the students on the appreach to buidmg selutens by -apphyng criticsl thinking end preblem-selving capabilities in & collabarative
EnvIronment

» TG mentor the students in building proof-of-concept salutions by soplying design thmking concepts.

» T mimducs the standard project development methodalogies followed m the industry to the students

» TG develep the professiongl skills les teamwaork, leadership gusliies, communmication n the students

» T enhance the employability of studants n arder to get them intemships and job apportonities

Course Content:

Arfificial Intefligence
o Intreduchon to Artificist Intelligence.
o Python for Arficial Intelligence
» Dsis Wrangling Technigues
 Introduction to Neural Netwarks
»  Tensorflow & Keras
« Convolutiona! Neural Networks
» Natural Lenguage Processing
 Build and Deplay Al Applications
Data Science
» Intrgduction to Date: Scence
» Python for Diata science
o Data Wrangling Technigues
» Dats wisuakzation

Curriculum and Syllctus | AT & DS | R2047 2
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Supervised Laarming - Hegression

Supervised Learning - Classification

Unsupervised Leaming

|BM Cloud & Watson Services Build and Deploy Machine Leaming Applicatans

Ciats Anslytics & Visuslizations

Introduction to Data Analytics

Python for Data Analysis

Exiract data from database. txt files. webscrapping
Data Visualzation using Matplotlib, sesborn

Data Visualization using Platly

Data Visualization using Pygsl Bakeh att

Build Visualization Dashboards & Swnies

’Intmnﬂi of Things (laT)

Introduction to Infernel of Things (1aT)
Building Blocks of IaT

Design an loT Device

Getting Staited with Arduino UNO & Tinkercad Platform
Getting siaried with ESP32

Integrate TMP3E Sensor with Arduing UND
Integrate Witrasanic Sensor with Arduing UND
Integrate Sanve Motor with Ardumo NG

l[oT Communication Technologes

leT ptotocols

HTTP & MQTT Practical's’

Introduction to Python

Pythan - Collecticn Data Types. Funclions
Maodules Files |/D

Gefting started with Raspberry Pl

Raspberry Fi 65 5 Gatewsay

Introduction to Cloud

Curriculum and Syilabus | A & DS | R2017
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IBM Cloud & 1oT Plstform Architecture

Create and Configure 18M IoT Platfom

IBN Watsan loT Piatform Hands-on with anline simulator
Getting Started Node-RED Service

Wab Application Developmeant using Nede-HED Service
Mohile Applicstion Development using MIT App (nventor

» [BM Cisudant DB & its Practical's

o Intreduction to Computer Visien wifh Pythan

o Introduction to |BM Watson Al & Building Intelligent Devices

Cloud Appiication Developer Modern Application Devalopment

+ Hands-on with web spplication development
o Pythan - Fiask Framewark

« |EMDB2

» |BM Cbject Storage

o IBM Wetson Assistant

« Conitainers & Kubsineles

* |BM Caniainer Register

TOTAL : 45 PERIODS
Course Dutcomes

Undersiand the leading technologles snd spply them for solving real-world problems

Undersiand the concepis of design thinking snd agile methodoiogies

Develop prafessional skills ke tesmwork, ime mansgement, communication snd project managemant skills
Understand various digits! tadls & best practices followed in the industry

Develop the products from scratch | e idea o warking proiotype

Industry course complefion certificale from IBM
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SBB033 NETWORK ENGINEERING LTPC
1022

COURSE CONTENT;

UNIT | Basics of Networking and Protocols 3+6

Metworking - Components. types. Internst Connections. Requirsments of a relisble netwerk, Intemet Connections - LAN, WAN Interconnection Network trends
=BYOD, anline callsborstion. video. snd cloud camputing, Network secunty thrests. Basic Switch and End Device Configuration— Cisco 108 Access: (0S8
MNawvigation, command structure of Cisco |08 software, Besic Dewice Configuration - Configuring s Cisco 105 device using CLI, Save Configurstions, Ports
and Addresses, Configunng IP-Addressing, Verfy Connactivity

Netwark Prolocole -Rules, prolocol suites. ole of stendards organizations in establishing protocols for network interoperability, TCRJIP modeal and the O3
mode! in 5tand&|thzatinn of commilinication process. Data Encapsulstion. Data Access

UNIT Il Intreduction to dsta layer, physical layer 3+6

Physical layer protecols, sarvices. snd network medizs support communications across data networks, Physical Layer Charactenstic. Copper Cabling, UTP
Cabling. Fiber-Cphic Cabling. Connection using wired and wirsless media

Numbersystems: decimsl, binary, snd hexadecims! systems - Data:Link Layer- med:a access contral in the date link layer in communication across nelvwarks
=The charactenstics of media access control methods on WAN snd LAN topelogies: the eharacteristics and funchons of the data hnk frame - Eihernat
Switching - Ethernel Frame, Ethernel MAC Address. MAC Address Table, Switch Speeds and Forwarding Methods

UNIT Wi introduction to Network lsyer and Addressing 3+8B

Network Layer Netwark Layer Chiarsctenstics. IPyd & 1Pv6 Packst routing tebles to direct packets 1o & destination netwark in network devices . function of
ficids in the routing tsble of a outer

MAC & 1P sddressing. ARP. Opsration of [PvE neighbor discovery - Basic Router Configuration- Configurs Init:s] Router Setting, Interfaces ona Csco 105
rauter, defaull Gateway [Pvd Addressing - |Pv4 Address Structure - public, private, snd resarved |Pv4 addiesses. 1Pv4 Unicast. Broadesst. and Multicast.
Types of iPv4 Addresses: Network Segmentabon. Subnet ar IPvd-Netwaork-a /24 p=fix. &8 /16 end [B prefix- Vanable Length Subnet Masking. VLSM
sddressing scheme - IPvE Addressing - Implementation & tha need for IPvE sddressing. Reprasentation, IPvE Address types. GUA and LLA Static
Conhguration - configuring static ginh&l unicast and linklocsl IPvE network sddresses. Dyramic Addressing for IPvE LLAs - Configurstion of link-ioeal
addresses, IPvE Multicast Addresses, Subnetting an [Py Netwark
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UNIT IV Intraduction to Transport lsyer 3+6

ICMP Messages- how ICMP is used 1o 125t hetwork cannectivity. Ping and Tracetoule Testing - Transpart Layer - Operations of anspoit syer protocols in
suppcriing end-to-end communication

Transpartation.of Diata - the purpase of the transporl iayer in mansging the transporiabon of data In end-to-end communication - Charadlensiics of the TCP &
UDP. Part Numbers of TOP & UBP. TCP Communication Process - TOP sessian establishment and tarmination processas facilitate refiable communication.
Helisbility and Flow Cartrol, UDP Communication - the UDP client processes 1o establish communication with a server

UNIT Vintreduction to Applicstion Layer & Netwark Security 3+6

Application Layer - aperation of applicalion layer protacals in providing suppart (o end-ussr applications —Application, Presentation, snd Session - functions of
the spplcstion lsyer, séssion layer. and presenistion leyer work logether to provide network services lo'end user spplicstions - Operstion of end user
applicstion In'a peer-to-peer netwoark. Wab and Emai Protocols, IP Addressing Services - DNS and DHCP operation. File Shaning Services - Flle transfer
Protocsls - Network Secunty Fundamenials - Security Thresis snd Vulnerabilities, Network Attacks - security vuinerabiliies. Network Attack Mitgation -
general mitigation technigues, Device Security - Configuring network devices with device hardening festures o mitigate security thrests - Building & Smsll
MNetwark - Devices in 2 Small Network, prolseols and applications used in s smsll network, Scale W Larger Network - how a emsll netwark serves as the basis
af larger networks - Verify Connactivity - Using the output of the ping and racent commands to verify cannactivity and establish relstive netwirk performance -
Host and |08 Commands. Troubleshpnoting Methodalogies & Scenarios '

COURSE GUTCOME: TOTAL : 45 PERIODS

= Cenfigure & Cisco |05 device Using CL

Configure 5 host device with an [P address

Configure initial s2ttings ana Cisca 1S outer

Implemant infial esttings mcluding passwards, IP sddressing. snd defsult gateway parameters on a netwark switch and end deviges
Configure devices o use the default gateway

Configure twa sciive intarfaces an a Cisco |03 muter

Implement a VLSM sddressing scheme

Configurs link-incal addresses dynamically.

implement & subneited IPvE addrassing scheme

Canfigure switches and routers with device hardening features to enhance security
Configure netwark devices with device hardening festures to mitigate sscurity threats.
Troubleshoot issues with devices in the natwork
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HARDWARE REQUIREMENT:

2 x |SR4221/KS Routers

2x WE-C2960=24TC-L Catalyst switches

1 wiraless router (gananc brand) with WPAZ support
Ethemnet patch cables

PCs - mimmum system reguirsments

o CPU: Intel Pentium 4. 253 GHz or squivalent

2 O3 Microscft Windows 7. Microsaft Windows 8.1, Micresoft Windows 10, Ubunty 14.04 LTS.macGS High Sierts and Majsve

o RAM 4 GB
o Storage 500 MB of free disk space
o Display resolution: 1024 x 768

o Language fonts supporting Unicode encoding (i viewing in langusges other than English)

o0 Latest video card drivers and operating system updates

Interpet connection for lab and study PCs
Optional equipment for connecting to 2 WLAN
o 1 pnntar or integrated printer/scannercopier for the class to share

o Smartphones and 1sblets sra desirable for usewith the labs

SOFTWARE REQUIREMENT

Ciseo 10S versians

= Routers. Version 15 0 or higher, P Base features set

= Syitches Versian 15.0 ar higher, lanbasek9 feature sat
Packet Tracer 50
Open-source server software:

= For vanous services and protocols. such as Telnet, S3H, HTTP, DHCP. FTP, TFTP, etc

Tera Term scurce S5H client software for isb PCs.
CGracle VirtralBax. most recent version
Wirashark version 2.5 ar higher

Crrricuium avnd Syllatus | 41 & DS | R2017
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INDUSTRY USE CASE:

1. Create network and assign Static 1P address 16 the host using Supemetting and subnstting.
2 Desmn s network using VLANSs, Wireless LANs and InterVLAN routing.

3 Desan a-smple firewall for host and network

4. Configure and troubleshoot redundancy on 5 switched network using EtherChannel.

5 Simulaticn of Transpart Layer Protocols snd analysis of cangestion control techniques in netwark 6 Develop s DNS client server and OHCP servet fo
resolve the given host name or |F address

7 Implementation of Layars for secunty protocals and senver canfigurstion

SBa037 FULL STACK DEVELOPMENT LTPC

1022
COURSE OBJECTIVE

The abjective of this cowse is to provide concsptusl undsrstanding of how full stack development can be used ta innavats and Improve tech processes This
course will aliow you toleam how 12 create full-stack web applications using frentend and backend JavaScript technologies Leam both the theoretical and
practical implementsticn of full stack web development solutions

This Full Stack Jeva Developer Course 1s designed to give you the éssence of front-end. middlewss, snd back-end Jsva web developer iechnologies. You
will learn tc build an end-io-end appicaion, test and deploy code, store data. and much moie
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COURSE CONTENT

UNIT I Saftware Deveiopment Process {Agile & Scrum) 3+6

‘Saftware Lifecycle Madels - SRS (Software Requirement Specification) - SPS (Software Prajgct Scheduling) - GITHUb (End to End Journey) - Propct
Mansgement Frameworks fike Scrum. Agile eic

UNIT I Introduction 1o Development Frameworks 3+6

Praject Bucketing - Differant Shades of Fullstack develogpment - Angular. Js (Intreduction) - Vue.Js (Intreduction) - React Js (Introduction) - Resct s -
Components and Props - Stats and Lifecycle - Handling Events - Hooks 8 Forms

UNIT 1H Front End Development Framework & Tools 3+6
Web client serverarchiteciure - HTML Struciure Tags -Farms field - Booistrap -Reacl Js - [Query- ajax - Pramises -'APT integration

UNIT IV Back End Development Framewarks & Tools 3+6
API Development services - Express Js -nNode js- mongoDE - Manual Authenticalion using JWT Psssport Js ete

UNIT V Full Stack Applicstion Development and Ceployment in Cloud
(Web, Mabile) 3+6
Computer Networking - Basic Linux Commands - Cloud hosting using AWS - BevOps

TOTAL : 45 PERIODS
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COURSE OUTCOME

Planning and implementing the sofiware lifecycle models to have & handson Understanding with GIThub. agile & Scrum methodologies
implementing the frsmewaork | € réact |5 to slign state & lifecycle. conditionsl randening, Hocks stc.

inplamenting the frontend technaologies to build client architecture. o integrate APls using react s

implementing the tech stack like mongoDB. Exprass ds & Node js to bwiid the back-end services.

Hosting & deplayment 1o ensure the microssivices using Devlps. Cloud hesting using AWS

FOR FURTHER READING:

= Full Siack Web Development fir Beginners. Leafn Ecommeice Web Development Using HTMLE, CS33, Bootstrap. JavaSoipl. MySQL, snd PHP - By

Rigz Ahmed
« A full stack dats scquisilion, archive and sccess solution for J-TEXT based on web lechnologies by Wel Zneng, Ywung Wang: Ming, Zhang Fs-lyﬂrig

Wu. Zhou Yang
»  Design-and devslopment of software stack of an sutenomous vehicle using rabot opersting by Abhisek Omkar Prasada. Pradumn Mishrsa. Ure Jains.
Anish Pandey. Anushka Sinhaa. Anil Singh Yadav, Rajsn Kumar, Ablishek Sharma, Gauray Kumar

REFERENCES
1. The ‘FIJH Stack Developer Your Essentisl Guide io the Everyday Skills Expeﬂan‘ ofa Modem Full Siack Web Developer- Chris Marthwood
2. Hands-On Full-Stack Development with Spring root 2 and react by Jus Hinkula
3 Heact snd Heact Native, Third Edition by Adam Boduch. Roy Derks
ONLINE REFERENCES:
1. Beginner Fall Stack Develgpment Course: HTML. CS5. Reactand Node
htips iiwww udemy conifcaures/dltimala=wsh/
2 Full Stack Web Developer MEAN Stack hitps/fintellipast com/full-stack-web-developer-mean-stack-centification-training/

SOFTWARE REQUIREMENT:
Javasenpt. HTMS. CSS, Bootstrap. JGuery. Node Js, MongeDB. S0Lite
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INDUSTRY SCOPE:

By completion of this course, the students can get industry scoge in Website development, frontend and backend developiment across industries and dainains:

20 INDUSTRY USE CASES
1 ECommerce Webste

An e-commerce website arapp is one o the best full-stack deveiopment projects you can practice af the advanced level It is's vast praject invalving front ﬁrrd

back-end technalogies and datskass knmvledge for efficient execution and implemeniation The projedt takes time and effost becsuse you must maintain 8
huge database with multiple preduct categories and prices

L&arning outcome:

« Develop s full steck-based sysiem thal can offer high-end webpage through the use of froni-end technigues. as wall as the visibility to easily react and
varify the sccuracy of the tems sslected.

«  Deveiop a full steck-based system that can offer Improved sccessibility snd can rmake it easier for pegple to ssiect the-anicles. espeoially for thoss
who may have difficulty physicelly going to market o purchase some

« Develop-s full stack-based system ihal can effer enhanced transparency and £an meke the user joumey more transparent. as:all regestered tems are
recorded and verfied an @ publicly-svailable ledgear

« Develop a full stack-based system that can offer greater sfficiency and can streamline the buyer selier Journey and reducs the time and resources
requirad ta camplets the process

« Develop a full stack-based system that can offér enhanced accurscy and can reduce the nisk of faults and enors in the Joumey, as the registration i3
recorded and verified efectronically

Task1: Develop the fremework far sligning the E-commerce web page ‘8t ane piace with praper categarisation with the help of develapment scripting
Task 2: Enable the dats with the customer manifestation 1o enroute the requiste web develepment with the help of suitsbls progremming langusge
Task 3: Design the web sarver to engage with the operating system user is using.
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Task 4: Develop a system which showcases the inseried resilt on the ground of inpuls uset made dver the webpage.

Task 5: Implement industry specific hesting using cioud at AWS. b ensure the microservicss funclionality and deploymen

2. Video Conferencing Website and Application

You can try your hands on the video canferencing websiie and spphication projects and heip develop festures like textus! chatting, audis-widen intersciions,
viden recording, st The projedt requires you to implemant your idess and gnsure s crealive application o website

Leaming outcome:

Develap 5 full steck-based sysiam thal can offer high-end webpage through the use of froni-end technigues. as well as the visibility to 2asily react and
varify the sccuracy of the time-zones sccording to the countries

Deveiop a full stack-based system thal can affer Improved sccessiblity and can meke i easier for peaple to plan thet mestings, especislly for thoss
who may have difficulty physically going to meat them in persan.

Develop-a full siack-based system ihal can effer enhenced transparency and ean maka the user journey mere transpsrent. as sl registered users are
recorded and verffied an a publicly-available ledger

Develop s full stack-based sysiem that can ofisr grester efficiency and can sireamline the calier & receiver Joumey and reduce the time and
resources required o complete the process.

Develop a full stack-based system tha! can offer enhanced accuracy and can reduce the risk of faults and errors in the Joumey. as registration s
vefified eleciranically

Task1: Develop the framework for cresting the video confarencing application/website with the project mansgement taois like JIRA & Trello

Task 2- Enabls the data with the system control of version: based servers like GIT & Srunt

Task 3: Design the databsse server to resemble the implementation of MongeDb, MySOL etc
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Task 4: Develop s frontend framework which showesases the inserted result Jguery, Javascnpt and HTML
Task 5. Implement industry sp=cific hosting using cloud at AWS. o ensure the microservices functionality snd depioyment
3 Socal Media Weksie and Application

The present-day world revolves smound socisi medis, and wealready vse many websites and spplications  You can try your hands on an efficient full-stack
project and develop a social media app or websita with uniqus features 1o atiract users

Leaming outcome:

« Develop a full stack-based sysiem thal can offer high-snd webpage through fhe use of front-end techinigues. as wall as the visibility 1o easily react and
verify the legitimacy of the users onboarded

- Develap a full stack-based system that can offer Improved accessibility and can make it asier for peaple 1o add. remave. post elc | especislly for
those who may have difficulty expressing theit well-being in terms af wards.

+  Develop a full stack-based =sysishs that can offer enhanced transparancy and can make the user jpumsy more transgarent. a5 all registered peoplears
recorded and verified on & publicly-available ledger

« Develop g full stack-based system thatl can offer greater efficiency-and can streamline the mutos| mtermchon between twa ar mare mdnndusgls and
reduce the tima and resources required to complete the process. _

« Developa full stack-based system that can offer enhanced accuracy and can raduce the risk of faults:and erers in the Joumey. as the registration =
recorded and verified electionically.

Task1: Develop the framewark for creating the socs) media applicstion/website with the proper implementation of web technologies.

Task 2: Enable and anhance the data with the system contral of version based servers 18 MySqgl.& athers
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Task 3: Build and Nourish the database sefver o résemble the implemeniation of No3gl

Task 4: Design-a unique frantend framework which showcases the valued rssults with the u== of Express JS 4 IONIC
Task 5; Implement indusiry specific hesting using cloud at AWS, o ersure the microservicss funchionality snd deployment
4 Content Management Tool and System

Contert Management Tool or Syster s 8 significant factor that plays s crueial rale in cresting blogs. You can use the full stsck development Hems snd other
drag-and-drop interfaces 10 cresle & web page that heips you sdd lext. images. videos. ond other elements requirsd o créale & blog

Leaming outcome:

» Develop a full sisck-based system thal can offer igh-end webpaae through the use of front-end technigues, gs well as the visibility to sasily resct and
werify the sccuracy of the sriicies written.

«  Deveiop a full stack-based system that can offer Improved accessibility snd can mmake it sasier for peaple to ssiect the-anicles. especially for thosse
who mey have difficulty physically going to market 1o purchase books.

« Develop-a full stack-based system that can offer enhanced transparency and £an meke the user journey more sariching, as sil the wntten arficles are
recorded and verffizd on g publicly-svailabie ledger

« Develop & full stack-based system that can offer grester efficiency and can streamling the trection and reduce the time and resources regquired
complete fne process.

«  Develop a full stack-based system that can offer enhanced accurscy snd can reduce the risk of faults and enors in the Joumey, as the registration s
recorded and verified alectionically.

Task1: Deveinp the framewark for creating the content managemeant wabsits using the taois like Java & katlin
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Task 2: Enable the dats with the system control of version based sermvess like 0L

Task 3: Design the daiabase server io resemble the mplemenisiion of MangaDb, Slite & NGSql et
Task 4: Develop a frontend framewark which showeases the insarted result with Express JS & [CNIC

Tesk &: Implement indusiry spedfic hosting using cloud at AWS, o easure the microservices funclionality and deployment
5. Project Management Toal

A project management 1ol is cne of the toughest full-siack projects and reguires many fealures fof proper execulion. The progct inciudes & frarmework of
sccial media siles where users can communicate with one another The users glso get the functionalily to assign tasks to others and commient on the
dsshboard at theirconvenjence.

Leaming cutcome:

«  Devslop a-full stsck-based system thaf can offer high-end webpaoge through the use of front-end technigues. as well as the vistbility toessily react and
verify the basics of the projects and their guidelines '

« Develop & full stack-based syslem that can offer Improved accessibility and can make it essier for users 1o select the project. especislly for those whe
may have difficulty physicslly going oni-site or daing remote wark.

« Develop s full stack-based system that can offer enhanced transparency and can make the user jgurney mors ransparent, 3 sl registered users sre
recorded and venited on & publicly-sveilabie ledger

« Develap s full stack-based system that can offer grester efficiancy and can streamline the user & Ul Interactien and reduce the time and resources
re-qmred o compléte the process

« Develop s full stack-based systen thst can offer enhanced accuracy and can reduce the rsk of faults and erars in the Joumey, s the registration is
recarded and verified sleciranically
Task1: Develop the framawork for cresting the project menagement application/wsbsits with the project management tools like Javs & kotiin

Curricultm and Syllakus | AT & DS | R2017 206



Deparment of Al & DS, PEC
Task 2. Enable the data with the systém cantrol of version based servers like SQL
Task 3: Design the database sarver o resemble the implementstion of MangoDb, SQLite
Task 4. Develop s fromend framework wiich showcases the msertad result with IONIC

Task 5: Implement industry specific hosting using cloud at AWS. o ensure the microservicss funclionality and deployment
6. To-Do List Projects

A to=do list 13 one of the simplest and best full-stack projects for begmners. You can creste a to-de list efficiently with the festure o sdd Renisle the Iist. You
‘can also provide functionalities to move content fromm the list after completing the iask. The project will help you improve your frant-end development skills snd
legm crucis| databsse operations

Leaming cutcome:

»  Develop s full stack-based system that can offer high-end webpage through the use of front-and technigues, as well a2 the visibility to =ssily resct and
verify the time & task aligned.

« Develop 8 full stack-hesed systen thal can cffer Improved accessibility and can make it easier fir peaple 1o select their time & manually design their
plariner especially for those who ususlly-are nol sble 1o manage iheir ime sfficiently

» Develop a full stack-based aystany that can offer enhanced transparency and can maks the user pumey more transpsrent, ss sl registered usars are
recarded and verfied on & publicly-avelsbie ledger

=  Davelop s full stack-based system that can offer grester efficency snd can streamiine the day 1o day acinvibes of the user and reduce the time and
resouces requirsd to complate the process.

» Develop a full stack-based system that can offer enhanced accurecy and can reduce the risk of faults and errors in the Journay, as the registraton is
recarded and verified slecironicaily

TFaskl: Develop the frsmewnork for creating the To-Dio List Project management epplicationjwetsite-with the project menagement toals ke fava & kathn
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Task 2. Enable the daia with the system cantrol of versien based servers like SQL
Task 3: Design the datsbase seyver o resemble the implementston of MangaDb, SQLite for creating the To-Da List Project
Task 4: Develop a fromend framework which showcases the mserted result with IONIC for cresting the To-Die List Praject.

Task 5: Implement industry specific hesting using cloud at AWS. to ensure the microservicss funclionality snd deployment

7. Chat Application snd Website: Everyone chats with iheir family members and fiends daily. and because of this, chatting applications have become an
nevitable part of aur lives. Chatting epps are ane of the best fullsiack beginner projeds. You can'oreale a chai application or website D serve the purposs
of individual ar graup chats between networks

Lesming outcome:

« Develop s full stack-based system that can offer high-end webpage through the use of fiont-end techniques. as well a5 the visibility 1 easily resct and
reply instantly
Develap & full stack-based system thai can cffer Imptoved accessibility and can make it easier for pedple o chat & connect especially for those wha
may have difficulty physically connecting with people.

« Develop & full stack-based system that cen offersnhanced transparency and can make the user jsumsy mare fransgarent, a5 all regssterad ussrs are
recarded and verified on a publicly-avenable ledger

Bavelop & full stack-based system that can offer greater efficiency and can streambine the users Joumney and reduce the time and resources required
o complee the process
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Deveiop a full stack-based system that can offer enhanced scouracy and can reduce the nisk of faulls and emors i the- Journey, as the registration s
recorded and verifed evectronically

Fask1: Develop the framewark for creating the Chat epplicationjwebsite with the project management tools like Java & lwotiin
Task 2: Enable the data with the system cantral of version based servers like SOL for cresting the Chat application/website

Task 3: Design the datsbase server 1o resemble the implementstion of MangoDb, SOLite for creatng the Chat applicationfwebsite.
Task4: Devslap & frontend framework which showtases the inssiied result with IONIC for ergating the Chat application/website

Task 5: Implement industry specific hosting using cloud at AWS. o ensure the microservicss funclionality and deployment

8. Portfolio Websile

Developers build portfclio websiies a5 full-stack developer sample projeets to showcase ther skills and impress clients. As a student or professional lsaming
web development. you must practice making portfolio websites to gein knowledge and expenence in efficient front-end web development technology

Leaming outcoma:

Develop a full stack-based system that can offer high-end webpage through the use of front-end techniguses. as well as the visihility to =asily react-and
verfy the accuracy ef the portfolios selecied

« Develop s full stack-based system thal can offer Improved sccessibility and can make it easier for people to select the portiolics.
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«  Develop a full stsck-Dased system thet can offer enhanced transparency and can mske the user jpurney more ransparant asall the crested portfolos
are recorded and verifed an & publicly-avallabie ledger

« Develop g full stack-based system that can offer greater efficiency and can streamline the buyer seller Journey and reducs the bme and resources
requirad o complete the procsss

« Developa full steck-based system that can offer enhanced accurscy and can reduce the risk of faults'and emors in the Joumey. as the regisiration is
recorded and verified electonicslly

Task1: Deveiop the framewark for creating the parifolla website with the project managemant tools fike Java & kaollin

Task 2: Ensble the dats with the system control of version based severs ke saL

Task 3: Design the daiabase server io resemble the implemenisiion of MangaDb, SCLite for eresting the portfclic websile
Task 4: Develop a frontend framework which showeases the inserted result with |ONIC for cr=ating the portfolic website.
Task 5. Implement industry specific hosting using cloud at AWS. o ensure the microsenvicas functionality and deployment
8. Blog Websit= and Application

A blog website allows users 1o apine their thoughts and comment an anything and everything. Yau can make a creative website ar applicatian using full-stack
technalogy snd take inspiration from other blogs. Ensure that you sdd proper suthentication features =o individuals with valid credentials can log in to.the
platform

L&arning outcome:
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«  Develop a full stsck-based system thal esn offer igh-end webpsge through the use of front-end technigues, ss well as the visibility to sasily react and
varify the sccuracy of the-articles wiitten

= Developg full stack-based system that can offar Improved accessibifity and can maks it sasier for people to select the articles. especmlly for those
who'may have difficulty physically gaing ta markst o purchase books

« Developa full stack-based system that can offer enhanced transparency and can make the user journey mare snriching, as &l the written ariicles are
recorded and verifisd on g pthu:l]r—EvafLihie ledger

« Develop a full stack-based gysiem thal can offer greaier efficiency snd can streamline the waciion and reduce the time and resources reguired o
campiete the process

« Develop a full stack-besed system thal esn offer enhanced scourscy and csn reduce the fisk of faulls and enrors in the Journey. ss the registiation s
recorded and verfied electronically.

Taskl: Develop the framework for cresting the blﬂg_ging websie wilh the project menagement lools like Jave & kotlin

Task 2: Ensble the dsts with the system contral of version tased servers like SQL for cresting the blogging website

Tesk 3: Design the datsbese sarver o resemble the implemenistion of MongoDb. S0l ke for crestng the blogging website
Task 4: Develop a frontend framewark which showcases the inserted resuit with |ONIE for cresating the blogging website.
Task 5. Implement industry specific hosting umig.-'clﬁud st AWS. 1o ensure the microsenvices functionality and deployment.
10. Application For Grocary Dalivery

A grocery delivery websile or application s @mang the best projects for full-stack developers to showeass their tslent and skills. You can leam muliplefactors
reisted o large-scale fuli-stack spps or websies by msking the grocery delivery applicstion project. It mvelves back-end knowledae end helps you exestin
making msjor profects in the future.
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Lesrning outcome:

= Develop a full stack-besed system that can offer high-end webpage thiough the Use of front-end technigues. es well a5 the visibllity 1o easily select

and varify the scourscy of the ltems selected.
«  Deveiop a full steck-based system that can offer Improved sccessibility snd can rmake it easier for pegple to ssiect the-anicles. espeaially for thoss

who may have difficulty phystcelly going to market 1o purchase some

« Develop s full stack-based system that can offer enhanced transparency and £an meke the user jpumey more transparent. as:all regestered tems are
recorded and verfied an @ publicly-svailzble ledgar

« Develop a full stack-based system that can offer greater sfficiency and can streamiline the buyer selier Journey and reducs the time and resources
requirad ta camplets the process

«  Develop a full stack-based system that can offer enhanced accurscy snd can reduce the risk of faults and enors in the Joumey, as the registration is
recorded and verified electronicslly

Task1: Develop the framework for cresting the grocery delivery spplication with the project management togls like Jave & kotin

Task 2: Enable the data with the system control of version based servers like SGL for creating the grocery delivery spplication

Task 3: Design the database server o resemble the implemeniation of MangoDb, SOLite for cresting the grocery delivery application,
Task 4; Develop a frontend framework which showeases the inserted result with |GNIC: for ﬁE&ling the grocery delivery application

Task 5: Implement industry specific hosting using cloud at AWS. to enzure the micraservices funclionality and deployment
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11. Food Delivery Website and Application

-A food delivery website or application is sligntly different from grocery delivery. However, it also works on the same giounds as the Istier and may require full-
siack development. Yau can practice and improve your front- and back-end developmant skills when making food delivery websites or spplications

Leaming outcome:

varify the ﬂtﬂﬂaq efthe PLEH'LE- selected.
+  Develop a full stack-basad system that can offer Improved scoessibiity and can maks it 2asier for peaple (o selecl the dishes. especially for those who
may have difficuity physically going to marxet to purchsse some.

+ Develop a full stack-based system that can offer enhanced transparency and can make the user jpumey mare Eansparent. 553l registered tems asre
recorded and verified on & publicly-svailable ledger

« Develop a full stack-based system that can offer greater efficiency snd can streamline the buyer seiler Journsy and reduce the time and rescunces
required to camplete the process

« Develop a full stsck-based system that can offer enhanced sccuracy and can reduce the risk of faults and errers in the Joumey, as the registration s
recorded and verified elactronically.

Taski: Develop the framework for cresting the food defivery applicstion with the prozcl managemant ools like Java & katiin
Task 2. Enable the dsta with the system control of version based servers like SQL
Task 3: Design the detabase seiver 1o reseriible the implementation of MongeDo. 5QLite for creating the food delivery apphcation.
Task 4: Developa frontend framewark which showcsses fhe mserted result with IGNIC for cresting the foad delivery spplication

Task 5: Implemamnt mdusiry specific hosting using cloud st AWS, to ensura the microsenvices functionaity and deployment
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12. Workout Tracker Application

A workout tracking websits or application is slightly diffarent fram a to-do project fmmework. Howaver, it alsa works on the same grounds as the lattarand
may require full-steck development You can prachce and imprave your frant- and back-end develepment skills when meiing workout tracking applicatians.

Lesming outcome:

« Develop a full steck-based system thsl can offer high-and webpage thraugh the use of front-end techniguss. as wall'as the visibility 1o easily resctand
verfy the sccuracy of the inputs made.

« Deveiop a full stack-based sysiem that can oifer Improved accessibility and can make it essier for people o select the workout siyle sspecially for
thase who may fave difficulty to track ther workeul outine. ' '

+ Develop a tull stack-based system that can offer enhanced transparency and esn make the user joumey more (ransparent, &s all workout style &
patterns are recorded and verfied on a3 publichy-avalable ledger

+  BDevelop a full stack-based system that can offer graster sfficiency and can-streambine the Ul & ussr Intaraction and reduce the bime and resources
reguired to camplete the process o )

« Deveiop a full stack-based system that can offer enhanced sccuracy and can reduce the risk of faults and erors in the Journey. as the registration =
recorded and verified elactronically.

Task1: Develop the framework for cresting the workout tracking application with the project management toois ke Java & Kotlin
Task 2: Enable the data with the system control of version bassd servers like SCL for cresting the workout tracker spphcation
Task 3; Design the datsbase server o resemible the mplementation of MongeDb. SOLite for craating the workout tracker epplication
Task 4: Develop a frontend framework which sheweases the inserted resuit wath [GNIC for creating the workout tracker application

Task 5: Implement industry specific hosting using cloud at AWS. to ensure the micrasenvices functicnality and deployment
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13. Calendar Scheduler Application

A calendar scheduler apphcation is slightly different from a to-do project framework However. 1l also works on the same groynds s the latter and may require
full-stack development Yeuwcan prectice and improve your frant- and back-end develapment skills when making ealendsr scheduler applicstions:

Lesming outcome:

« Develop a full steck-based system thsl can offer high-and webpage thraugh the use of front-end techniguss, as wall'as the visibility 1o easily resctand
verify the time & task siigned

« Develap a full stack-bassd system thal can offer Improved sccessibilty and can make it essier for people 1o selecl their time & manually design thenr
planiner espedially for those who ususlly sre not sble to manage their time efficiently

+ Deveiop s full stack-based sysiem that can offer enhanced transparency snd can make the user jpurmey mor transparent. a5 &l registerad users sre
recorded and verified on & publicly-svailable ledger

«  Develop a full steck-based system that can offer graatar efficiency and can streamline the day to day sctivities of the user and reduce the time and
resources required o complete the process:

« Develop a full stsck-based system that can offer enhanced sccuracy and can reduce the risk of faults and errers in the Joumey. as the registration =
recorded and verified elactronically.

Task1: Develop the framework for crasting the calendar scheduler application with the project management toals ke Java 8 kallin

Task 2: Enable the data with the system contral of version based servers fike SOL for creating the calendar scheduler application

Task 3; Design the database server 1o resemble the implementation of MongaDb. SOLite for cresting the calendar scheduler spplication
Task 4: Develop a frontend framework which showcases the insertad resalt with IONIC for cresting the calendar scheduler sppheation

Task 5: Implement industry specific hosting usmg cloud at AWS, 1o ensure the microsenices functionslity and deployment
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14. Money Transier Application

A Money Transfer spplication s slightly different from a chat project framewark Howaver, it aiso warks an the same grounds a5 the istter and may requirs
full-stack development You ¢an practice and improve your frant- and back-end development skills when misking monay transfer spplications.

Learning outcome:

« Develop a full stack-based system that can cifer high-end webpage through the use of front-end technigues. as well as the visibllity 1o eadily chieck
and verify the sccurscy of the payments made.

+ Develop a full stack-based system that csn offer Improved sccessibiiiy and can make it easier for peaple to make the transschons, especislly for
those who may have difficulty physically going in-persen to do the neediul

» Develop s full stack-bssed system that can sffer enhenced transparency and can maks the user journey more transpsrent. as all registered users sre
recorded and verffi=d on a publicly-availsbie ledger

« Devejop a full stack-based system that can offer greater efficiency and can streamline the Journey betwean receiver sender and the bank and reduce
the time and resources required to complets the procass

« Develop a full stack-based system thst can offer enhanced aocurscy snd can reduce the risk of faulle and enors in the Joumney, as the reqistratian &
recorded and verified efectronicslly

Task1: Develop the fremework for cresling the manay transfer application with the project mansgement tocls like Java & katlin

Task 2- Enabls the dats with the system control of version based servers like SGL for cresting the money transfer application

Task 3: Design the database server to resemble the implemeniation of MangoDb, S0OLite for cresting the money transfer spplication

Task 4. Develop s fromend framework which showcases the msertzed result wath IONIC for cresting the money transier applicsbion

Task 5: Implement industry specific hosting using cloud at AWS. to ensure the microservices functionality and deployment
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15. Internst Banking Application and Website

-An Intefmet Banking application and websile is slightly différent frama money transfer project framewatk. However, it also warks on fhe same grounds as the
Iatter and may requirs fullstsck develepment You can practice and improve your fiont-4nd back-end development skills when making intemét banking
applications and websites

Leamning cutcome:

» Develop 5 full stack-based system that can offer high-snd webpage through the use of frant-end technigues. &= well ss the wisiility 10 essily check
and verfy the accuracy of the payments msde. .

« Develop 2 full stack-basad system that can offer Improved accessibility and can make 1 easier for people o make the transactions, especially far
thase wheo may have difficulty physically going in-person ta do the needful

« Develop a full stack-bas=d system that can oifer enhanced tansparency and can make the yser journay mare transparent. as'all registered users are
recorded and verified on & publicly-available ledger

« Develop a full sisck-based system thal can offer giester efficiency and can stieamling the Jourmney between receiver sendsrand the bank and reducs

the tmeand resources required to complete the process.
« Develop a full stack-based system that can offer enhanced sccuracy and can reduce the nsk of faults and emors in the-Journey, as the registration s

recorded and verfied electranically.

TFaskl: Develop the fremewnrk for creating the internet banking application with the project managementioois hkeJava & kothin for Internet banking
application

Task 2: Enable the data with the sysiem contral of version based servers ke 30AL
Task 3; Design the database server to resemble the implemeantation of MongaDb. SiLite for Internet banking apphcation

Task 4: Develop 5 frontend framework which showcases the inseried result with IGNIC for Internst banking spplicaiion

Task 5 Implement industry specific hosting usmg cloud at AWS. 1o ensure the micrasenvices functionslity and depleyment

I i
Fisa
ot |

Curriculum and Syilabus | A & DS | R2017



Deparment of Al & DS, PEC

6. Astrology Applicalion and Websile

An Astrology spplication and websits is shigitly different froma social media project framework. However, it alsc works an the same grounds ss the lafter and
may require full-stack develooment. Yau can prachice and improve your front- and back-end develapment skills when making astrology applications and
websiles

Leaming oulcome:

varify the premchﬂm; made

Develop a full stack-based systen that can offer Improved sccessibility and can meke it essier for people (o seisct the sunshine

Develop a full stack-based system that can offer enhanced transparency and can make the user jpurney maore transparent. as sll registered users sre
recorded and verfied on & publicly-available ledger

Develop-g full stack-based system that can offer greatar efficiency and ean streamiine the Ul & user Interaction aod reduce the time and resources
reguired tocomplets the procsss

Develop a full stack-based system that can offer enhanced accurscy and can reduce the risk of faults and erors in the Journey, as the registration is
recorded and verified electronically

Task1: Deveiop the framewark for creating the astrology spplicatian with the project management lools like Java & katlin

Task 2: Enabletive gata with the system control of version based servers like SOL for cresting sstrology apphication

Task 3; Design the daiabase server ip resembie the miplemenistion of MangaDb, SQLite for eresting sstrology spplications

Task 4: Develop a frontend framework which showesases the inserted result with IONIC

Task 5 Implement industry specific fiosting using cloud at AWS, 10 ensurs the microsarvices functionaiity and deployment
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17. Horoscope Application and Website

A Horoscope application and wabsite is sfightly different from s social media project framework. However. it also warks on the same grounds as the latter and
may require full-stack develocpment Yau can practice and improve your fromt- and back-end devalopment skills when making horoscope applications and
websizs

lﬁming outcome:

« Develop s full steck-based sysiam thal can offer high-end webpage through the use of froni-end teehnigues. as wall as the visibility to easily react and
vanfy the predichions made

«  Deveiop a full stack-based system that can offer Improved sccessibility and can meke it essier for people (o sefect the sunshine.

«  Develop a full stack-based system that can offer enhanced transparency and can make the user jpurney maors transparent. as sll registered users are
recorded and verfied on & publicly-svailable ledger

» Develop-g iull stack-based system that can offer greatar efficiency and ean streamiine the Ul & user Interaction aod reduce the time and resources
reguired tocomplets the procsss

» Develop a full stack-based system that can offer enhanced accurscy and can reduce the nisk of faults and emors in the Joumey. as the registration s
recorded and verified electionicslly

Task 1: Develop the framewark far eréating the haroscope application with the project managsment tools ke Java & kotiin
Task 2. Enable the dsts with the syslem control of version based servers like SOL for horoscope applicston and websils

Task 3: Design the database server o resemble the implemeniaiion of MangoDb, SQLite for horescope applicstion and website
Task 4. Develop a frontend framewaork which showcases the inserted result with IONIC for horoscope apoiication snd websits
Task 5 Implemeant industry specific hosting usmg cloud st AVWS. 1o ensure the micresenyices funchionslity and deployment
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18. Stock Inventory Application

Stock Inventory. Toal or Sysiem is & significant facior thal plays s crucial rofe in managing the siock reviewsd You can use the full stack development items
“and other drag-and-drop inlerfacas to cresle 5 web pags that helps youadd texd. imsges. videos. and other elements required 1o create sn Inveniory

Learning outcome:

« Develop s full steck-based sysiem thal can offer high-end webpage through the use of frant-end teehniques. as well as the visibility 1o easily react and
varify the accuracy of the items selecled.

«  Deveiop a full stack-based system that can offer Improved accessibility snd can make it easier for peaple to ssiect the-anicles, especially for thoss
who meay have dificulty physmﬂ',r mamntainmg ther sale & purchase some

» Developa full stack-based system that can offer enhanced transparency and can meke the usar journey more ransgarent. asall registered tems are
recorded and verffied on a publicly-svailable ledger

« Devejop s full stack-based system that can offer grester efficiency and can sireamling the Inventory & user Joumey and reduce the time and
resources required t compiele the process.

« Develop a full stack-based system thst can offer enhanced aocurscy snd can reduce the risk of faulle and emors in the Joumey, ss the reqistration is
recorded and verified efectronicslly

Task 1: Develop the framewark for creating the Stock Inventory application with ihe project mansgement toois like Java & katlin
Task 2- Enabls the dats with the system control of version besed servers like SGL
Task 3: Design the daisbase server o resemble the implementaiion of MangoDb, SOLite for stock inventory spplication

Task4: Develop a frontend framework which-showeases the inserted resuft with IGNIC for developing the application
Task 5: Implement industry specific dats modeling framewarks to enhance the backend specification like Ruby on raifs, Laravel for stock inventory appiication
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18. News Media Applicstion

News Media application ts & significant factor that piays a crucial role in kesping yourseif updated. You can use the full stack development tems and other
drag-and-drop intarfaces to create 5 web page thal helps you add et images. videos. snd ciher slamenis requirsd to oreais & news medis application

I.Hming outcome:

« Develop a full steck-based system thsl can offer high-and webpage thraugh the use of front-end techniguss, as wall'as the visibility 1o easily resctand
varify the legitimacy of the users onboarded

« Develop a ful| stack-based system that can offer Improved sccessibility and can make it essier for people o add. remave, post el | especislly for
thase who may have difficulty expressing theit well-being in terms of words.

«  Deveiop s full stack-basad systsns that can offer enhanced transparency and can make the user jpumesy more transgarent. &8s all registered people are
recorded and veriied on & publicly-svailable ledger

«  BDevelop a full stack-based system that can offer greater efficiency and can streamline the mutusl interaction betwesn two or more indviduszls and
reduce the time and resgurces reguired tc complete the process.

« Develop a full stsck-based system that can offsr enhanced sccuracy and can reduce the risk of faults and errers in the Joumey. as the registration =
recorded and verified elactronically.

Task 1. Develop the framework for cresting the news medis application with the project management tools like Java & kotim for developing the spplicstion
Task 2- Enabls the dats with the system control of version besed servers like SGL
Task 3: Design the datsbase seyver io resemble the implementsation of MongoDb. SQLite for the applicatan

Task 4: Devalop a frontend framework which showeases the mserted result with IONIC far daveloping the apphcation
Task 5; Implement industry specific hosting using <oud st AWS. o ensure the microservicas functionality and deployment,

Curricultm and Syllakus | AT & DS | R2017 242



Deparment of Al & DS, PEC

20. Job Search Application

Jab Search application isa significant fackar that plays & crucial rals in keeping yourself updated. You can use the full stack development items and ather
drag-and-drop interfaces to create & web page that hefps you sdd text, images. videos, snd ciher elements required b crests s job seéarch porsl

I.Hming outcome:

» Develop a full stack-based system that can offer high-end webpags through the use of front-end technigues. as well as the visibility to essily post and
verify the sccurscy of the candidaies.

« Develop a full stack-baszed system that can offer Improved accessibility and can make it essier for peaple to spply for the jobs. especially for thoss
wha may have difficully physicslly hustling for applying resumes.

+  Deveiop s full stack-based sysiem that can offer enhanced transparency snd can make the user journsy mors transparent, ss sll registered users sre
recorded and verified on & publicly-svailable ledger

«  Develop a full stack-based system that can offer greater sfficiency and can streamline the candidate and recruter jpurmey snd reduce the time and
reseurces required o complate the precess: o )

« Deveiop a full stack-based system that can offer enhanced sccuracy and can reduce the risk of faults and erors in the Journey. as the registration =
recorded and verified elactronically.

Task 1: Deveiop the framawark far cresting the job search portal with the projed management tools liks fava & katiin
Task 2: Enable the daia with the system controtof version based servefs fike 8QL for developing job search Gpplicatian

Task 3: Design the datebase server to resemble the implementstion of MongobDb, S0Lite

Task4: Develop a frontend framework which showeases the insertad result with |GNIC for the application
Task 5: Implement industry specific hosting using cloud st AWS. 1o snsurs the micraservices funchionsiity and depleyment
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