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‘ [Nationally Accredited with ‘A’ Grade by NAAC]
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POST GRADUATE DEPARTMENT OF DATA SCIENCE

We feel proud and immense pleasure to introducec BD&ta Science programme under
Bharathidasan University affiliated colleges in theademic year 2018-2019 which will be

helpful to the students in and around our institutiespecially to the students in rural setup.

PROGRAMME DESCRIPTION

The global demand for graduates with high-levelvideoge, understanding and skills in both

Computer Science and Statistics is huge, and gtilving. The BSc in Data Science degree
exists to satisfy part of this demand in a particwbay, through a carefully designed course that
has strong, high-level mathematical underpinninigis Tcourse will introduce students to this

rapidly growing field and equip them with some t& basic principles and tools as well as its
general mindset.

The curriculum is built on the principle that moeludhoices get more and more flexible as the
students progress through the degree.

First Year: The compulsory modules in year 1 build a strongegal statistical foundation. The
students are introduced with Probability, Statsstidachine Learning, Java Programming, Data

Structures, Database concepts and Exploratory Aabysis.

Second Year: In year 2, Statistical topics are explored in cdasble depth, and students are
exposed to Python, R programming language, Disdvigthematics and Operation Research.
There are a number of optional core modules, ssdBleud Computing, Artificial Intelligence,

Internet of Things and Linear Statistical Modeling.

B.Sc Data Science Syllabus from 2019-2020 onwards Page 2



Third Year: The remainder of the year consists of optional,aaded modules from both
Statistics and Computer Science, such as Machiaenlrey and Big Data Analytics. Another
compulsory module is the Data Science Project énsilkth semester, which allows the students
to showcase the skills that they have developed.

The focus in the treatment of these topics willdmebreadth, rather than depth, and emphasis
will be placed on integration and synthesis of @mts and their application to solving problems.

To make the learning contextual, real datasets fomariety of disciplines will be used.

ELIGIBILITY

The minimum eligibility to study this course is as8 in 10+2 with Mathematics as one of the
core subject.
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BACHELOR OF SCIENCE IN DATA SCIENCE (B.Sc. DS) — VISION AND MISSION
Vision

» Produce excellence in data science education aaddeess key challenges in the field of
data science

Mission

+ Create a new breed of data science professionaagery in data science related
activities

- Develop technology and services in the area of daiance to serve local and
international needs.
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PROGRAMME EDUCATIONAL OBJECTIVES (PEO)
PEOZX Provide an understanding of methods need to batath
PEO2 Identify relevant methods to analyze data atotexisources
PEO3: Apply the acquired knowledge for implementatidmeal world problems

PEO4: Motivate and inspire the students to pursue thest degree programmes

PROGRAMME OUTCOME (PO)

PO1: Scientific Knowledge
Apply the knowledge of methods and techniques talleadata on effective storage

PO2: Problem Analysis
Analyze the techniques of data analytical methods

PO3: Design and Development of Solution
Develop solutions to structure and analyze data

PO4: Conduct investigations of complex problems
Design algorithms to solve real world complex peoh$ with big data

PO5: Modern tool usage
Implement algorithms or methods using advanced ai@iéytical tools

POG: Life long learning

Extend life long learning in the field of data aytads in order to undertake and solve the various
challenging problems at diverse platforms

PROGRAMME SPECIFIC OUTCOME (PSO)

PSO1:Understand the basic concepts of data sciencenatitematics
PSO2: Apply the techniques and methods to handle data
PSO3: Analyze data by using data mining techniques dgarighms

PSO4: Implement data analytical algorithms to structame query big data
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OUTLINE OF UG COURSES AND CREDITS - B.SC DATA SCIENCE

No. of
Part | Semester Specifications No-of Credits | Total
Courses
Each | Credits
I Y Language Courses 4 3 12
[l -1V English Language Courses 12
|- VI Core Courses 9 5 40
[—VI Core Practical G 2/4 17
V —-VI | Major Based Elective 15
1] Vi Mini Project 1 5 5
[ =1l Allied Courses 1. Basic Statistics 2 8
1 —1v 2. Mathematics . 8
-1V | Allied Practical 2 2/3 5
I Value Education 1 2 2
Il Environmental Science 2 2
IV &V |Non-Major Elective 2 2 4
v
&l Skill Based Elective 2 2 4
1] Gender Studies 1 1
v Soft Skill Course 1 2 2
Extension Activities 1 1 1
v v Technical Skill Development 1 2 2
Total No. of Courses 43 140




Courses having Focus on Employability/Skills/Knowldge

_ Knowledge
Courses Title Employability | Skill based | based
Core Course —1(CC) Java Programming Y
Core Course - Il (CC)-Lab Java Programming Lab Y
Core Course — 1l (CC) Database Systems Y
Core Course - IV (CC)-Lab MySQL Lab Y
Core Course — V (CC) gﬁgogtzggrrzrsnming and %
Core Course - VI (CC)-Lab Python Programming Lab Y
Core Course — VII (CC) \Iaiastt?all\illzr;trilgnand Y
Core Course - VIl (CC)-Lab Sgtl?all\i/lz'gl[?ognal_nadb Y
Core Course IX [CC] NoSQL Databases Y
Core Course X [CC] [B)l:j;?niglsence fc Y
Core Course Xl [CC] Machine Learning Y
Core Course Xl [CC]-Lab NoSQL Lab Y
Core Course Xl [CC] Big Data Analytics Y
Core Course XIV [CC]-Lab | Big Data Analytics Lab Y
Core Course XV [CC] Mini Project Y

Total 5 4 6
Allied Course —I (AC) Statistics | Y
Allied Course — 1l a (AC)-Lab R Programming Lab Y
Allied Course — 11l (AC) Statistics Y
Allied Course — 1l b (AC)-Lab R Programming Lab Y
Allied Course — IV (AC) Operations Research — | Y
Allied Course — V a (AC)-Lab Mathematical Tool Lab Y
Allied Course - VI (AC) pperatins Researc- v
Allied Course —V b (AC)-Lab Mathematical Tool Lab Y

Total 2 2 4
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_ Knowledge
Courses Title Employability | Skill based | based

. . Office Automation ;
Skill Based Elective — | HTML Lab Y

Animatior / Shell

Skill Based Elective — Il Programming Lab Y

Fundamentals of Data

Non Major Elective | Science v

Data Science fc
Non Major Elective II Entrepreneurship

Major Based Electiv- | Cloud Computing
1] Internet of Things /

Development Y
. : Neural Network
Major Based Elective — IGenetic Algorithm vy
Major Based Elective - \Data Security /- Ethice
Hacking Y
Y
5

Total - 2
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NEHRU MEMORIAL COLLEGE (AUTONOMOUS)
PUTHANAMPATTI, TIRUCHIRAPPALLI — 621 007

B.Sc. Data Science Course Structure under CBCS

(For the Candidates admitted on the Academic year@®@.9-2020 onwards)

Marks
% - Instru. Exam =
o | & Course Title Hours/ - £ e
Credit I= = °
§ o Week Hours| < 0 =
I Language Course —1 (LC) Tamil 6 3 3 2 15 100
Il | English Language Course - | (ELC English 6 3 B 25 75 100
Core Course —1(CC) Java Programming g 5 3 25 7800
Core Course - Il (CC) Lab Java Programming Lab 3 2 3 40 60 100
| [l | Allied Course —I (AC) Statistics | 4 4 3 2 75 100
Allied Course — 1l a (AC) R Programming Lab 3 - - - )
S Value Educatiorgtho;tpay;
IV | Value Education — VE fy:tpAk: kdpj cupikfSk.) 2 2 3 25| 75 100
Total 30 19 600
I Language Course — Il (LC) Tamil 6 3 3 2 75 100
Il | English Language Course — Il (ELCENglish 6 3 3 25 75 100
Core Course — Il (CC) Database Systems 5 5 3 25 7300
m Core Course - IV (CC) — Lab MySQL Lab 3 2 3 4 60100
I Allied Course — Il (AC) Statistics Il 4 4 3 25 7% 100
Allied Course Il b (AC) — Lab R Programming Lab 2 2 4 40 60 100
Skill Based Elective Course— | Office Automation / HTML
IV | (SKBC) Lab 2 2 3 40 | 60 100
Environmental Science — EVS Environmental Science P 2 3 25 75 100
Total 30 23 800
I Language Course — Il (LC) Tamil 6 3 3 2 75 01(
English Language Course - IlI .
Il (ELC) English 6 3 3 25| 75 100
Core Course — V (CC) Python Programming and | ¢ 5 3 | 25| 75| 100
Data Structures
Il | Core Course - VI (CC) —Lab Python Programming Lab 3 2 3 40 60 100
1l Allied Course — IV (AC) Operations Research — | 4 4 3 25| 75| 100
Allied Course — V a (AC) Mathematical Tool Lab 3 - - - - -
Skill Based ElectiviCourse- Il | Shell Programming
IV | (SKBC) Animation Lab 2 3 401 60} 100
Gender Studi¢— GS Gender Studie 0 1 3 25 | 75 | 10C
Total 30 20 700
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Language Cours-1V (LC) -

I . Tamil 6 3 3 25| 75| 100
Tami
I (nggh Language Cour-1V English 6 3| 3| 25 75 104
Core Course — VII (CC) Data Mininc and 6 5 | 3| 25| 75| 100
Visualization
Data Mining and
IV | Il | Core Course - VIII (CC) —Lab Visualizatiogn Lab 3 3 3 | 40| 60| 100
Allied Course—VI (AC) Operations Research — I 4 3 25 75 100
Allied Practical — V b (AC) Mathematical Tool Lab 3 3 3 40 | 6C | 10C
Non Major Elective Course | (NME(:)Fupdamentals of Data 2 2 3 25 75 100
v Science
Soft Skills Course— SSC Soft Skills Cours 0 2 3 25| 75 | 10C
Total 3C 25 80C
Core Course D[CC] NoSQL Databas: 6 5 3 25 | 75 | 10C
Core CoursiX [CC] Data Science for Busine 6 5 3 25 | 75 | 10C
I Core CoursXl [CC] Machine Learnin 6 5 3 25 | 75 | 10C
Core Corse XII[CC] - Lab NoSQL Lat 4 4 3 40 | 6C | 10C
\% Major Based Elective Course — Genet_lc Algorithm/ Dat 6 5 3 25| 75| 100
Security
. . Data Science fc
iy | Non Major Elective Course Il | £ oo eneirship 2 2 3 | 25| 75| 100
(NMEC)
Development
Total 30 26 600
Core CoursXIll [CC] Big Data Analytic 6 5 3 25 | 75 | 10C
CoreCourst XIV [CC] - Lab Big Data Analytics La 4 4 3 40 | 6C | 10C
Core Course V [CC] Mini Project 6 5 3 40 | 6C | 10C
m . _ Simulation and Modelin
Major Based Elective Course — |l / Data Warehouse Tools and 6 5 3 25| 75| 100
VI Techniques _
Major Based Elective Course — IICIOUd Compu_tmg 6 5 3 40| 60| 100
Internet of Things /
Extension Activitie — EA Extension Activitie 0 1 - - - -
v Technical Skill Development Technical Skill 2 2 - - - -
Development
Total 30 27 500
Grand Total 18C 14C - - - | 400C
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Summary of Courses

Language Pa-| 4

English Par-II 4

Core Pape 9

Core Practici 6

Allied Paper 4

Allied Practica 2

Non-Major Elective 2

Skill Based Electiv. = 2

Major Based Electiv 3

Value Educatio 1
Environmental cience 1

Gender Studie 1 (Credit only
Soft Skill Courst 1 (Credit only
Extension Activities 1 (Credit only
Technical Skill

Development 1

Mini Project

Total 43

Marks to be Awarded

Internal Marks External Marks
1. Theory 25 75
2. Practical 40 60

Separate passing minimum is prescribed for InteandlExternal marks

FOR THEORY
The passing minimum for CIA shall be 40% out ofr2arks [i.e. 10 marks]
The passing minimum for Examinations shall be 4@fod 75 marks [i.e. 30 marks]

FOR PRACTICAL
The passing minimum for CIA shall be 40% out ofrdérks [i.e. 16 marks]
The passing minimum for Examinations shall be 4@fod 60 marks [i.e. 24 marks]
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Core Course-1 (CC) Java Programmir

CoreCourse- 1l (CC) - Lab Java Programming L.

Core Courst+ Il (CC) Datecbase Management Syst
CoreCourse- IV (CC) - Lak MySQL Lak

Core Course+ V (CC) Python Programming Data Structure
CoreCours¢- VI (CC) -Lahb Python Programming Li

Core Course VIl (CC) Data Mining and Visualizatio
CoreCourse¢- VIl (CC) - Lak Data Mining and Visualization Li
Core CoursdX [CC] NoSQL Databasi

Core CoursiX [CC] Data Science for Busine

Core CoursXl [CC] Machine Learnin

CoreCourseXIl [CC] — Lab NoSQL Lat

Core CoursXIll [CC] Big Data Analytic
CoreCours¢XIV [CC] - Lab Big Data Analytics La

Core CoursXV [CC] Mini Project

LIST OF CORE COURSES AND PRACTICALS (CC &CP)

LIST OF ALLIED COURSES (AQ)

Allied Course —I (AC) Statistics |

Allied Course — Il a & b (AC) - Lab R Programming Lab

Allied Course —IIl (AC) Statistics Il

Allied Course — IV (AC) Operations Research — |

Allied Course -V a & b (AC) - Lab Mathematical Tool Lab

Allied Course—VI (AC) Operations Research — 1l

Allied Course | -Basic Statistics Allied Course Il -Mathematics (OR)
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LIST OF MAJOR BASED ELECTIVE (MBE) COURSES

MBE — | MBE — II
1 | Neural Network 1 | Data Security
2 | Genetic Algorithm 2 | Simulation and modeling
MBE — llI

1 | Cloud Computing

2 | Internet of Things

LIST OF SKILL BASED ELECTIVE (SBE) COURSES

SBE - | SBE -1l
1 | Office Automation Lab 1 Animation Lab
2 | HTML Lab 2 | Shell Programming Lab

LIST OF NON-MAJOR BASED ELECTIVE (NME) COURSES

NME — | NME — Il

Fundamentals of Data Science Data Science foegmneurship Development
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Part 1 Tamil - Proposed Course Structure under CBG
(For the candidate admitted &m the academic year 2019-2020 onwards

Ins. Ex | Int. | Ext.
Ss?en:e Course Course Title Hrs/ gig am | Ma | Mar | Total
Week hrs | rks | ks

QFiiuysr ()HHmevLd),

| Eggg;eafe fAnswg, twaTpDs SUD, | 6 3 | 3|25 75 | 100
(LC1) SL0p @V eurevTm)
QFwer ( @)ewL_GHmeVid ),
2 _WIHEML,
1] Language - .
course 2 Blpd ClFGIT eugeoTmI, | 6 | 3 | 3 | 25| 75 | 100
(Lc2z) QurG L Cilwiev,
SLOp @)V & sureLTm)
U eS| ey (srindwiise),
(LC 3)

s (Hewr @evdsluid, yslerdb , | 6 | 3 | 3 | 25| 75 | 100
SLOp @)V & eureLTm)

v Language : : C .
course 4 @Ju_lu_,ar (Lluwtf_r,g;LﬂQ
(LC4) 3)sv& & WD) BTL 31D,

,@')Uﬂ!ﬁ @Gvé;aﬂm QUTEOTM, 6 3 3 25 | 75 100

&L_(Hewr auenreal wisy

Total 24 12 400
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@erhleneor UL U Ul (Smeoullwed, siMeailwev, eauisailwed WHMID
auefla GLoevmevorsmLouiluicL)

Wwgeomwmesor(h : (L SHMHL(H6EULD
UGS 1 SLOID - e 1

Qsllw]eT (@&sMevLd), HiMISHEMS, LWET(HMMS SLOILD,
SO @ev&HEIW eugevTm)

UL GBIT&HSLD (Course Objectives)

SHTQRTIOLIHemsm, ClLITMILILENTTeY, FUPHTW EHeMM, LO6vHEH 2 MeyHenerL
CurHmIsey, FOHMIFGLsL allflliLenTia), 2 085 WS, Hm 2 ewridds,
GG upm W eVTeaT GleTemmt @)aTd  HeWeV P M WIl6vT (k&S5
6w 61 Wi TevT S|gLILenL_L LIGWTL| 6D 61T & LG 56v.
@)darevls LewL LILleVsESll euemHenLOHEM6T, LWL LILeVSSIF @FLpeVdkemerT,

uewL_LiLmerisHener S Mlpsid OlFuigev.

ewpullsttmWlg HL01p 6T(1pHd CHeweUWITET IJlq LILIHL_FHeWeTd: HMHF OlFiigeV.
LenflshCa ey E1hdb: & 2 Haudhdn Lyl SLOIPL UTL LILEGSEHemeard snLilghgHev.
9va@ — 1

1. urrSwri urLsvser — yglewwliGluewr  um.stewrser 3,4,5,7,8

. UTTHGTFET LITL 606 — 6THHTETT

. QL HErFSSlresTmii — HLOILP GIBEHEFLD

. PHSGHEFHSTID — FUPSHTUW HTLOLD

. CILITEdTEvTIG UITEIT — 2 _6iTOTLD 2 _WI....

2
3
4. 31011p sperfl — wewLpd HT6VILD
5
6
7

. (PLypwirFeT — Glomiplujewri g
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8. W& 5160BIs 1D — 618 CHFuwid

9. 501G HF] — Cla TevsTIY 63T LILPLD

10. srym LTy — GleumBIEN 6TEITLIG)

11. @)eT@&H6VTLI — HeUMEVULD &6UsTERvT (HLD HLOLPL 63T (9)(HHHL_ (LD

12. Br.&TWITFST - STHBLILLSS6T

13. =Gy suflpesruisit — @ ICLITS Blewesrhg)

14. Cx6uGg 66T — HIIHEOIETIDLIT HTew 6T

15. &4 9),6sTHS60T — SLOILD LOGTIT euETLD

VG — 2

1

2
3
4
5.
6
7
8
9

- DUISID TSLTST - YPTS Ipiley
. BT eDHFOF6V6UGHT - FahLD 6THICSH
6o - 2_1peuedr

. (-GG T — Hevrent 6T Hewd

ApUl - oLl 2 _eTHHTS

. WUT (PS5 — Fon(h)

. 9Py g) - euell

. uPBlUTTS] — Hevstewtlsy Glgfluyg) euTestid, Q) TéHHsHIl6T BIMID LiFenF
. UFAesllssTH) @emhiCsT — LBeL B, Hewedlm Hevifler

10. @erbLilenm — weafli BIT6T UTLPGHIFH6T, D eDFIH6IT

1. #54] Cord) - BlewbleausTn ClFTeLsVTCs%, GlLIevsT

12. ursusvi eweuweusst — YPMHS FAM@, LUTHS LDOHS CUTEWS
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13. STwenT — sT6TemEITU|LD BIeWLPSHGILT LT, §3(h SBHeLD O1&TEHEFLD
SeerflLILImeYLD

14. p.of.allFwuTrd) - TRTIOLIEHeNSHS STLOHTSH6T, L|eSTTeNd LOhE TLD,
S|GITL|GTET SLDLDT

15. 9.Cleusstewilovr - o Flulled GFTMHa6T () HD 60T

VG - 3

fAmisens — FMIsens wevi

IV - 4

LIWISST(Lpew MG &LOILD

LilewpsepLd, F(hHHBI%EHLD - 6uedlLdl & a6V, suedl Lk TemLD,

LwBIE&Ted 6TpdgIsefler CeumiLirHser - LOLPleV LIMGIriplF GlFTmhaseir

VG - O
SO @eVdbaEIW eureVTm)| — ()& TeVLD
8'>m!D6U aJl6meNm6Y&H6IT (Course Outcome)

LOTERTEU T H6T euTLPas) Tn MiBHew6T MHLHI6ETeTeuGHT®H), HMLIKTL|SeHET
QUBITIT &35 6l& TelTaU T

@)strewmuwt @vGE s LewL_LILF FGLpeweV HMbgl 6Cld TeiTeus oL

uewL L1l E weuTFsarT@ mmev GlLimjeu.

FUPSTW, HTFW6D, FGLpedlwisv ailflliLjewTiey GlLimieau.

STl Tflulled Slmedr GlLmjsui.

LiewnflsCH 6y Ehdh @ 2wt HLOpSSIMedT GlLmeuir.
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LITL_ [{T6V&6IT

1. Qs Sy @, slps5H1mD Ceuafluf(®.

2. Amiseng wevi - Uyl uglliugsid, Hmad-21.

3. vwetuT RS Hp (Bevssemntd ewasBuw®), SLOLD HTHET LFSLILISLD,
GlFsiremert - 110.

4. s10lip @evEFw eurevTm),
(pewesTeui GahT.LTHE WeUD], (LpeWETOUT 5. JrHd T LIT6UT LY LI6HT,

Ll ugliiusid, Smad-21.
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B.A/B.SC/B.COM/ BCA/BBA PART Il ENGLISH COURSE PATT ERN (FROM 2019-2020)

Sem. Course Course Title Hrs/ |Credit MAX.MARKS
Week| s Int. | Ext. | Total
Core Course English For Communicatior 6 3 25 75 10C
Core Course English For Communication 6 3 25 75 10C
! Core Course | English For Communiction IlI 6 3 25 75 10C
Core Course I English For Communication 6 3 25 75 10C
TOTAL 24 12 20C | 30C 40C

Programme Educational objectives (PEO)

Programme Educational Objectives are broad statemen that describe the career and professional
accomplishments that the program is preparing the gaduates to achieve. PEQO’s are measured 4-5
years after graduation. The PEO is measured throuy employer satisfaction survey (yearly),
alumni survey and placement records.

PEO 1: Learners will participate in critical consations and prepare, organize, and deliver theik v
the public

PEO 2: They will appreciate the literary works.
PEO 3: The Graduates will attain phonological amatphological aspects of English.
PEO 4. Learners can express a thorough commandghisk and its linguistic structures.

Program Outcome (PO)

The POs are narrower statements that describe whdhe students are expected to know and be able
to do by the time of graduation. POs are based arlevance.

PO 1 Become knowledgeable in the subject of Bhdbr Communicatioand apply the
principles of the same to the needs of the Emplthaitution/Enterprise/
Society.

PO 2: Gain Analytical skills in the field/area_afi@ish for Communication.

PO 3: Understand and appreciate professional etoesmunity living and Nation
Building initiatives.

PO 4. Develop language learning skills like ListepiSpeaking, Reading and Writing.

PO 5: Making the Learners to realize their own tdgn
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PROGRAMME SPECIFIC OUTCOME (PSO)

PSOs are Statement that describe what the graduate$ a specific educational

Programme should be able to

PSO1: Design solution to overcome Communicatiotleros.

PSO 2: Apply Ethical Principles and Commit to Pssfenal Ethics and Responsibilities.

PSO 3: Recognize the need of Extensive ReadingsSkil

PSO 4. function as a team and an individual merab®cably with other co-workers.

PSO 5: Use English effectively in formal and infairsituations.

PSO 6: Develop vocabulary and communicative skills.

Course Code
& Title

ENGLISH FOR COMMUNICATION - |

Class

| YEAR Semeste

Cognitive
Level

K — 1 Acquire

K — 2 Understand
K — 3 Apply

K — 4 Evaluate

K -5 Analyze

Course
Objectives

The Course aims

. To expose students to effective communication ihé form of

prose

. To make the learners aware of social issues

To help them to know great personalities

. To make them aware of dangers from human carelessse

To help them realize the need for honesty

UNIT

Content

No. of Hours

1.Spoken English and Broken English: G.B.Shaw
2. Give us a Role Model : Dr. A.P. J. Abdul Kalam

Water-The Elixir of Life : Sir C. V. Ran
No Guarantee Please No Longer : A Newspaper Art

cl

| have a Dream : Martin Luther King Jr.
The Gettysburg Address : Abraham Lincoln
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v Mosquitoes > Article
Polluting the World :Article

\Y A Little Incident : Lu Hsun
Jimmy Valentine : O. Henry
GRAMMAR:
1. Articles
2. Preposition
3. Adjective
4. Adverb

Referenc Lessons will be editecnd compilec

On completion of the course, students should be tal
Course CO 1: communicate effectively

Outcomes

CO 2: aware of social issues

CO 3: know great personalities.

CO 4. aware of dangers from human carelessness.
CO 5: know the need for honesty

Mapping of COs with PSOs & POs:

CO/PO PO PSO
1 2 3 4 5 1 2 3 4 5 6
Co1 S M S M M M S S M M S
CO2 S M M M M S M S M M M
CO3 S M S M M M S S M M S
CO4 S M M M M S M S M M M
CO5 S M S M M M S S M M S
Strongly Correlating(S) - 3 marks
Moderately Correlating (M) - 2 marks
Weakly Correlating (W) - 1 mark

0 mark

No Correlation (N)
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Course

C%Ctlfg& CC-l JAVA PROGRAMMING
BSc Semester : | Credits : 5 Hrs: 6

K2 - Understand
Cognitive | K3 —Apply
Level K4 — Evaluate
K5 — Create
This Course aims to
» identify the basics of OOPs
» describe the fundamentals of Java language

Cl)_gjaer:tlicgs » identify the concept of class, packages and integfa
» state the concepts of exception handling, multitineg
» explain file I/O and applet programming
Unit |

Object Oriented Programming: Introduction to OOP — Objects and Classes — Cheniatics
of OOP — Difference between OOP and Procedure @debanguage — Introduction to java
Programming : Introduction — Features of Java — gaing java and Other Languages —
Applications and Applets — Java Development Kit enfplex Programs — Java Source File
Structure — Prerequisites for Compiling and Runidiaga Programs. (18)

Unit 11
Java Language Fundamentals:The Building Blocks of Java — Data Types — Vamabl
Declarations — Wrapper Classes — Operations andy#segnt — Control Structures — Arrays —

Strings — String Buffer Class. 118
Unit 1l
Java as an OOP LanguageDefining Classes — Modifiers — Packages — Intedac (18)
Unit IV

Exception Handling: Introduction — Basics of Exception Handling — Eptten Hierarchy —

Constructors and Methods in Throwable Class - Udkde and Checked Exceptions — Handling
Exceptions in Java — Exception and Inheritance +owimg User-defined Exceptions —
Redirecting and Rethrowing Exceptions — Advantage&xception Handling Mechanism —
Multithreading : Introduction — Creating ThreadsThread Life-cycle — Thread Priorities and
Thread Scheduling — Thread Synchronization — Daeniémeads — Tread Groups -
Communication of Threads. (18)

Unit vV
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Files and 1/0O Streams Overview — Java I/O — File Streams — Filelnpue&tn and File Output
Stream — File Streams — Random Access File — &ati@n - Applets : Introduction — Java
Applications versus Java Applets — Applet Life-eyel Working with Applets — The HTML
APPLET Tag — The java. Applet package. 18)(

Text Book:
1. P. Radha Krishna, “Object Oriented Programmimigugh Java”, University Press, 2011.

Reference Book:
1. K. Rajkumar, “Java Programming”, Pearson Ingd,3

Course Outcomes:
On completion of the course, the students will ible &

CO1: Understand basic concepts of Java -K2
CO2: Apply the concepts and write the sample codeava | K3
CO3: Develop programs by applying the concepts usiagses,packages and interfackd K5
CO4: Write programs using the concepts of exceptiordhag and multithreading K4,K5
CO5: Design and develop code for file I/0O operationd applet programs K4,K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

CO1 S M M W N M S M M M
COo2 S S S W M S S S S S
CO3 S S S M M S S S S S
CO4 S S S M M S S S S S
CO5 S S S M M S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course
C?%Z & CC-ll JAVA PROGRAMMING LAB
BSc Semester : | Credits : 2 Hrs: 3
K1 - Recall
Coanitive K2 — Understand
Lgevel K3 —Apply
K4 — Evaluate
K5 — Create
_ This Course aims to
Le_arnl_ng » understand the basics of java programming
Objectives + develop programs using Java

1. Write a program to sort the given numbers usingyar

. Write a program to implement the FIND and REPLAGEemtions in the given multiple
text.
. Write a program to implement a calculator to perfdrasic arithmetic Operations.

4. Write a program to find the area of a rectanglagisionstructor

5. Write a program to find the student’s percentage gnade using command line

arguments.

6. Write a program to draw circle or triangle or sguasing polymorphism and inheritance.

7. Implement multiple inheritance concepts in javangsinterface, you can choose your

own example of a company or education institutiorm @eneral concept which requires
the use of interface to solve a particular problems
. Write a program to create threads and assign pesito them

. Write a program to develop an applet to play miétgudio clips using multithreading.

10. Write a program to create a window with three chieckes called red, green and blue.

The applet should change the colors accordingaséhection.
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Course Outcomes:

On completion of the course, the students will ible &

CO1: Recall and identify the basic concepts of Java -K1
CO2: Understand the sample codes in java -K2
COa3: Apply the concepts to the real time problems -K3
CO4: Evaluate the code developed to solve the problems -K4
COS5: Develop the programs of their own K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

COo1 S M M W N S S M M M
COo2 S S S M M S S S S S
CO3 S S S M S S S S S S
CO4 S S S M S S S S S S
CO5 S S S M S S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course

Code & AC-l STATISTICS —|
Title
BSc Semester : | Credits : 4 Hrs: 4
K1 - Recall
Coanitive K2 — Understand

Lovel | 3 —Apply
K4 — Evaluate
K5 — Create

This Course aims to
* understand the basic concepts of mathematics

» gain the skill on the basic concepts of measurement
Learning * learn the basics of probability

Objectives - attain the knowledge in descriptive statistics graphics
» state inferential statistics

Unit 1

Review of Basic MathematicsLaws of Arithmetic - Exponents and Roots. 12)(
Unit Il

Basic Concepts of MeasurementMeasurement — Levels of Measurement — True andr Err
Scores — Reliability and Validity — Measurement$Bia (12)
Unit 1l

Probability: About Formulas — Basic Definitions — Defining Prblidy — Bayes’s Theorem —
Enough Exposition, Let's Do Some Statistics. (22)
Unit IV

Descriptive Statistics and GraphicsPopulations and Samples — Measures of Centralérery
— Measures of Dispersion — Outliers — Graphic Md¢he Bar Charts — Bivariate Charts. (12)
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Unit V
Inferential Statistics: Probability Distributions — Independent and DepmmdVariables —
Populations and Samples — The Central Limit Theoreidypothesis Testing — Confidence
Intervals — p-values — Data Transformations. (12)
Text Book:
1. Sarah Boslaugh and Paul Andrew WatteiStatistics in Nutshell”, Published by
O’Reilly Media, Inc., 2008.

Course Outcomes:

On completion of the course, the students will ible &

CO1.: Identify the basic concepts of mathematics -K1
CO2: Apply the concepts of measurement -K2
CO3: Solve the problems with probability -K3,K4
CO4: Compute problems with statistics and graphs K3,K4
CO5: Create and solve problems of probability distriituos K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO

Co1
Co2

COo3

CO4

ninnZ<N

nlnlnlZ=|w

z|z|z|Z|Z|

AIUESN

ol o] n|Z|F|w

5 6 1
N S S
N S S
N S S
N S S
N S S

w|v|n n|n|-
wlnln?

CO4

Strongly Correlating(S) Moderately Correlating (M)
Weakly Correlating (W) No Correlating (N)
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Course

C%Ctlﬁa& AC-Il a R PROGRAMMING LAB
BSc Semester : | Credits: NIL Hrs: 3
K1 - Recall
Coanitive K2 — Understand
Lgevel K3 — Apply
K4 — Evaluate
K5 — Create

Learning | This Course aims to
Objectives » learn good statistical packages for solving a waeé statistical problems

. To implement the basics of R
. Getting data In and Out of R
. Subsetting R objects

1
2
3
4. Vectorized operations
5. Managing Data Frames
6. Control Structures
7. Functions in R

8. Loop functions
Reference for Lab Manual:

1. Internet Source “https://www.cs.upc.edu/~robertliag/estadistica/rprogramming.pdf

Course Outcomes:

On completion of the course, the students will lble #o

CO1: Identify the basic concepts of R programming -K1
CO2: Understand the sample codes in R -K2
CO3: Apply the concepts to the real time problems -K3
CO4: Evaluate the code developed to solve the problems -K4
COS5: Develop the programs of their own K5
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Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

COo1 S M M W N S S M M M
CO2 S S S wW N S S S S S
COo3 S S S M S S S S S S
CO4 S S S M S S S S S S
CO5 S S S M S S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course Code
& Title

ENGLISH FOR COMMUNICATION — I

Class

| YEAR Semester

Cognitive
Level

K — 1 Acquire

K — 2 Understand
K — 3 Apply

K — 4 Evaluate

K —5 Analyze

Course
Objectives

The Course aims

To expose students to the wisdom of great men

To familiarize students with the danger of modern éod and
entertainment

To make them realize to treat all equally

To make them know to use science carefully

To make them understand the need to help others

UNIT

Content

No. of Hours

It is Personality that matters : Swami Vivekananda

Pele

Fun Food
Keep Television at Arm’s length

: M.K. Gandhi
: C. Rajagopalachary

Women not the weaker sex
A Tree Speaks

The Despair of the Ganges : A. Damodharan

The Fukushima- Nuclear Disaster

The Verger
The Selfish Giant

: William Somerset Maugham
: Oscar Wilde

Referenc

Lessons will be edited and compil

Course
Outcomes

On completion of the course, students should be tal
CO 1: Know the wisdom of great men.

CO 2: know the dangers in modern life.

CO 3: accept to treat all equally

CO 4:realize the need to use science carefully.

CO 5: understand the need to help others.
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Mapping of COs with PSOs & POs:

CO/PO PO PSO
1 2 3 4 5 1 2 3 4 5 6
co1 S M M M M S M S M M M
CO2 S M S M M M S S M M S
CO3 S M M M M S M S M M M
CO4 S M S M M M S S M M S
CO5 S M M M M S M S M M M
Strongly Correlating(S) - 3 marks
Moderately Correlating (M) - 2 marks
Weakly Correlating (W) - 1 mark
No Correlation (N) - 0 mark
Course
Code &
Title CC-lll DATABASE SYSTEMS
BSc Semester : || Credits : 5 Hrs: 5
K2 - Understand
Cognitive | K3 —Apply
Level K4 — Evaluate
K5 — Create
This Course aims to
« explain the role of database administration
» apply the theory of various database models
Learning » gain the skill on relational data model and relaicalgebra
Objectives » explain query languages to design databases ferelift applications
» state file organization and structure of files
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Unit |

Databases and Database Userktroduction - characteristics of data base apgreantended
uses of a DBMS- advantages and implication of detatapproach.

Database Systems Concepts and ArchitectL: Data models- schemas and instances- DBMS
architecture and data independence- database Reguand interfaces- database system
environment- classification of data base managesystems. a7

Unit Il

Data Modeling: High level conceptual data models for databasegde Entity types- entity
sets- attributes and keys- Relationships- relatign$ypes- roles and structural constraints -
Weak entity types- ER diagrams and design issues. (18)

Unit 111

Relational Data Model and Relational Algebra Brief discussion on CODD rules- relational
model concepts- constraints and schemas- Updatatape on relations- basic and additional
relational algebra operations- queries in relatiahgebra. (18)

Unit IV

Structured Query Language (SQL):Data definition in SQL2- Basic and complex queris&L
Insert- delete- update statements and views in @Qlbedded SQL.

Database Design: Design guidelines for relational schemas- functiofzependencies-
normalization -1st, 2nd, 3rd, 4th and 5th normainfe®- Database design process- factors
influencing physical database design guidelinesgandelines for relational systems. (29)

Unit V
Record Storage and Primary File Organization: Secondary storage devices- buffering of
blocks- placing file records on disk- operations fdes- heap files and sorted files- hashing

techniques.
Index Structure of Files: Single-level and multilevel ordered indexes- dyia multi level
indexes using B-trees and B+ trees. (18)

Reference Books:

1. Ramez Elmasri and Shamkanth B. Navathe, “Fundtaiseof Database Systems”, Pearson
Education, 5th Edition, 2008, ISBN: 978- 81— 311/625-0.

2. Raghu Ramakrishnan, “Database Management SystdoGraw Hill, 3rd Edition, 1997,
ISBN: 0071230572

3. Gary W. Hansen and James V. Hansen, “Databasadé¢aent and Design” PHI Pvt. Ltd.,
2nd Edition,1995 ISBN: 81-203-1465-4

4. Date C J, Kanna A, “Database Systems”, Peargodtion, 8th Edition, 2006, ISBN: 978-
81-775-8556-8
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Course Outcomes:

On completion of the course, the students will lble &

CO1: Understand the basic concepts of database systems -K2
CO2: Understand the relational data model -K2
CO3: Apply the concepts of data base design to desatpibdse -K3
CO4: Design and create database with normalization K4, K5
CO5: Identify the organization of files K2
Mapping of COs with POs & PSOs:
CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4
Co1 S M M W N S S M M M
CO2 S M M w N S S S M S
CO3 S S S M M S S S S M
CO4 S S S S S S S S S S
CO5 S M M W M S S M M M
Strongly Correlating(S) Moderately Correlating (M)
Weakly Correlating (W) No Correlating (N)
Course
Code &
BSc Semester :lI Credits : 2 Hrs: 3
K1 - Recall
Coanitive K2 — Understand
L%vel K3 —Apply
K4 — Evaluate
K5 — Create
This Course aims to
Learning » learn to store and retrieve data with MySQL databas
Objectives « understand the transactional controls
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1. To implement Data Definition language

1.1. Create, alter, drop, truncate

1.2. To implement Constraints.

1.2.1. (a). Primary key, (b).Foreign Key, (c). Wng (d). Null, (e). Not null, (f). Default, (g).
Enable Constraints, (h). Disable Constraints (fb@>Constraints

2. To implement DML, TCL and DRL

2.1. (a).Insert, (b).Select, (c).Update, (d).Deld.commit, (f).rollback, (g).save point, (i).
Like'%', (j).Relational Operator.

3. To implement Nested Queries & Join Queries

3.1. (a). To implementation of Nested Queries

3.2. (b). (a) Inner join, (b).Left join, (c).Rigjdin (d).Full join

4. To implement Views

4.1. (a). View, (b). joint view, (c). force view

Course Outcomes:

On completion of the course, the students will lble #o

CO1.: Identify the basic concepts of database -K1
CO2: Understand the sample database design -K2
CO3: Apply the concepts to create a database -K3
CO4: Evaluate the database designed for a real woololgm K4
CO&5: Design new database and make queries K5 -

Mapping of COs with POs & PSOs:

CO/PO PO PSO

Cco1l

COo2

CO3

CO4

N
nlnlnlZZ | w
I EN
0loln| | =|w

5 6 1
N S S
N S S
S S S
S S S
S S S

wlvlnlnlnl-
nlnlnl?

CO5

Strongly Correlating(S) Moderately Correlating (M)
Weakly Correlating (W) No Correlating (N)
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Course

Code &
Title AC-Ill STATISTICS - I
BSc Semester : || Credits : 4 Hrs: 4

K2 — Understand
Cognitive | K3 —Apply
Level K4 — Evaluate
K5 — Create
This Course aims to
» understand the basic concepts of t-Test
* |earn correlation coefficient

Le_a fning » identify the categorical data
Objectives ) :
* acquire the knowledge on linear model
» gain the skill on regression techniques
Unit |
The t-Test: The t Distribution — t-Tests — One-Sample t-TeJiwo-Sample t-Test — Repeated
Measures t-Test — Unequal Variance t-Test — Efe and Power. (12)
Unit 1l

The Correlation Coefficient: Measuring Association — Graphing Associations Tgto
Scatterplots — Pearson’s Product-Moment Correlafioefficient — Coefficient of Determination
— Spearman Rank-Order Coefficient — Advanced Teples (22)
Unit 11

Categorical Data: The R-C Table — The Chi-Square Distribution — The-Square Test —
Fisher's Exact Test — McNemar’'s Test for Matchettd?a Correlation Statistics for Categorical

Data — The Likert and Semantic Differential Scales (12)
Unit IV

Introduction to the General Linear Model: The General Linear Model — Linear Regression —
Analysis of Variance (ANOVA) (12)
Unit V

Multiple Linear Regression: Multiple Regression Models — Common Problems withltidle
RegressionOther Types of Regressioniogistic Regression — Logarithmic Transformatiens

Polynomial Regression — Overfitting. 2)1
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Text Book:

1. Sarah Boslaugh and Paul Andrew Wattér§tatistics in Nutshell” Published by
O’Reilly Media, Inc., 2008.
Course Outcomes:

On completion of the course, the students will lble &

CO1: Identify the basic concepts of t-distribution -K2
CO2: Understand correlation coefficient -K2
COa3: Apply the concepts to solve problems using chiratest -K3
CO4: Design ANOVA model k4, K5
CO5: Create linear regression model K4; K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

COo1 S M M W N S S M M M
CO2 S M M W N S S S M S
CO3 S S S M M S S S S S
CO4 S S S M M S S S S S
CO5 S S S M M S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course

C?ﬁlee& AC-llb R PROGRAMMING LAB
BSc Semester : || Credits : 2 Hrs: 2
K1 - Recall
Coanitive K2 — Understand
Lgevel K3 — Apply
K4 — Evaluate
K5 — Create

Learning | This Course aims to
Objectives » learn statistical packages for solving a varietgtatistical problems

List of Exercises:

1. Formation of discrete and continuous frequencyiBigtions descriptive statistics.

n

Graphs and diagrams: Pie, bar, line and scattegrah@s-Histogram and Normal
probability plot.

Correlation coefficient rank correlation, partialdamultiple correlations.

Regression: Simple and multiple linear regression.

Curve estimation.

Compare means: Independent sample test and patesd.t

Cross tabulation and Chi-squre — test.

One way and two way ANOVA — Factorial designs.

© 0o N o 00k w

Non parametric test: Binomial tests, run test, s&gt, Median test, Mann-whitney test,
Kruskal-Wallis, Kendall's and Fried man tests.

Text Book
1. Brian Everitt and Torsten Hothorn. “A Handbook ofat&tical Analyses Using R”.
Chapman & Hall/CRC, Boca Raton, FL, 2006. ISBN #-88539-4.

Reference Books
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1. William N. Venables and Brian D. Ripley. “Modern gled Statistics with S”. Fourth
Edition, Springer, New York, 2002. ISBN 0-387-954&7

2. John Maindonald and John Braun. “Data Analysis @ndphics Using R”. Cambridge
University Press, Cambridge, 2003.

Course Outcomes:

On completion of the course, the students will ible &

CO1: Identify the basic concepts of R programming -K1
CO2: Understand the sample codes in R programming -K2
COa3: Apply the concepts to the real time problems -K3
CO4: Evaluate the code developed to solve the problems -K4
COS5: Develop the programs of their own K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

Co1 S M M W N S S M M M
COo2 S M M W N S S S M S
CO3 S S S M S S S S S S
CO4 S S S M M S S S S S
CO5 S S S M M S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course

C?ﬁlee& SBEC| OFFICE AUTOMATION
BSc Semester : Il Credits : 2 Hrs: 2

K2 - Understand
Cognitive | K3 —Apply

Level K4 — Evaluate
K5 — Create
This Course aims to

» state the basics of the desktop

Learning » describe the basics of MS-WORD
Objectives » work with tables and graphs
» gain the skill on working with MS_EXCEL work sheet
» describe statistical applications on MS_EXCEL

UNIT — I: WINDOWS 2007

Windows Explorer — My Computer - My Documents - d&l Creation — Creating, Copying,

Editing and Deleting a File — Find and Replace lkgci- Desktop Configuration — File

Compression and extraction. 5)

UNIT — II: MS — WORD BASICS

Creating, saving, Previewing and Printing a Worduwoent - Editing: cut, copy, paste, find,

replace, undo, redo, and book working - ApplyingiBdormatting: changing font and font size

— bold, italic and under line features - color st — alignment — Bullet and Numbered Lists.
(6)

UNIT — Ill: MS WORD — WORKING WITH TABLES AND GRAPH

Adding a Table to your document — deleting, mergnd splitting cells — Adding and deleting

columns and rows. Inserting a Picture — clip Arhaffe and Smart Art — Designing and

Reviewing a word document — Headers and Footersge Pnargins, page orientation, page

breaks — Performing Spelling and grammar checks. (6)

UNIT — IV: MS EXCEL WORK SHEET BASICS

Data Entry on the Worksheet — Built-in functions §mod use — operations on Table — printing

the data and results. (6)
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UNIT — V: MS EXCEL — STATISTICAL APPLICATIONS

Construction of Line charts, Bar charts, Pie chanis scatter diagrams — Exporting data to Word
and Power point. Descriptive Statistics — Data Asial PAK in Excel — Frequency Distribution,
Histogram, Cross Tabulation and Pivot Tables — SamnStatistics (Measures of central

Tendency, Variation, Skewness and kurtosis) — Caifom and Regression Analysis. (7)
Text Books:

1. Kogent solutions Team, “Office 2010 in simplepst’, Dream Tech., 2010 (chapters 1 to7)
2. K.V.S. Sharma, “Statistics made simple”, PHIQ@@chapters 4 to 7 and 9).

Course Outcomes:

On completion of the course, the students will lble &
« Develop documents using MS-WORD

« Create and execute applications using MS-EXCEL

CO1: Identify the basics of Windows 2007 -K2
CO2: Apply formatting -K3
CO3: Working with tables -K3, K4
CO4: Understand MS-Excel -K2
COb5: Design worksheet for data analysis K4-K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO

Ccol

COo2

CO3

CO4

nlnlnlZZN
R RS

mmmzzw

0|0|z|0=|s

6 1
S S
S S
S S
S S
S S

5
S
S
S
S
S

~<EHEEIEES

nnnnunkr

CO5

Strongly Correlating(S) Moderately Correlating (M)
Weakly Correlating (W) No Correlating (N)
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Course
Code &

Title SBEC | HTML LAB
BSc Semester : || Credits : 2 Hrs: 2
K2 - Understand
Cognitive | K3 —Apply
Level K4 — Evaluate
K5 — Create
Learning | This Course aims to
Objectives » develop skill & knowledge of Web page design

Module 1: Web Design Principles
1.1 Basic principles involved in developing a wéb s
1.2 Planning process

1.3 Five Golden rules of web designing
1.4 Designing navigation bar

1.5 Page design
1.6 Home Page Layout
1.7 Design Concept

Module 2: Basics in Web Design
2.1 Brief History of Internet

2.2 What is World Wide Web
2.3 Why create a web site

2.4 Web Standards

2.5 Audience requirement.

Module 3: Introduction to HTML
3.1 What is HTML
3.2 HTML Documents

3.3 Basic structure of an HTML document
3.4 Creating an HTML document

3.5 Mark up Tags
3.6 Heading-Paragraphs
3.7 Line Breaks
3.8 HTML Tags

Module 4: Elements of HTML

4.1 Introduction to elements of HTML

4.2 Working with Text

4.3 Working with Lists, Tables and Frames
4.4 Working with Hyperlinks, Images and Multimedia
4.5 Working with Forms and controls
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Module 5: Introduction to Cascading Style Sheets

5.1 Concept of CSS

5.2 Creating Style Sheet

5.3 CSS Properties

5.4 CSS Styling (Background, Text Format, ContngjlFonts)
5.5 Working with block elements and objects

5.6 Working with Lists and Tables

5.7 CSS Id and Class

Course Outcomes:

On completion of the course, the students will lble #o

CO1: Understand the basic concepts of web design arMdLHT -K2
CO2: Understand CSS -K2
CO3: Apply the concepts to design the web page -K3
CO4: Evaluate the page designed K4 -
COb5: Design new web page with CSS K5-

Mapping of COs with POs & PSOs:

CO/PO PO PSO

Cco1l
Co2
CO3
CO4
CO5

ninnlZ<N

nlnlnlZ=Z|w

z|z|z|Z[Z|

5 6 1 2 3
S S S M M
S S S S S
S S S S S
S S S S S
S S S S S

nlnlnlnlnlr
nlnln|P

Strongly Correlating(S) Moderately Correlating (M)
Weakly Correlating (W) No Correlating (N)
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Course Code

ENGLISH FOR COMMUNICATION I

& Title
Class Il YEAR Semester i
K — 1 Acquire
Coanitive K — 2 Understand
Lgevel K =3 Apply
K — 4 Evaluate
K —5 Analyze
The Course aims
. To expose students to vocabulary
. To familiarize students with different levels of maning.
Course . To help them to think logically
Objectives
. To read and analyze a passage
. To make them competent to face an interview
UNIT Content No. of Hours
I 1. Synonyms : 100
2. Antonyms 1100
3. Words that Confuse : 50
4. Single Word Substitution 010
I 5. Phrasal verbs 150
6.ldioms : 50
11 7. Errors and How to avoid them :100
8. Spotting Errors 100
9. Jumbled Sentences :25
\Y 10. Reading Comprehension 115
11. Dialogue Writing : 20
\Y; 12. Letter Writing (Application, Business& Complesi 15
13. Report Writing - 10
14.Interview Skills
15. Group Discussion
Referenc Lessons will be edited and compil
On completion of the course, students should be tal
Course CO 1: use words correctly.
Outcomes | CO 2: understand different levels of meaning.
B.Sc Data Science Syllabus from 2019-2020 onwards Page 54




CO 3: think logically
CO 4: analyze a passage.
CO 5: face an interview successfully

Mapping of COs with PSOs & POs:

CO/PO PO PSO
1 2 3 4 5 1 2 3 4 5 6

Cco1 S M S M M M S S M M S
CO2 S M M M M S M S M M M
COo3 S M S M M M S S M M S
CoO4 S M M M M S M S M M M
CO5 S M S M M M S S M M S

Strongly Correlating(S) - 3 marks

Moderately Correlating (M) - 2 marks

Weakly Correlating (W) - 1 mark

No Correlation (N) - 0 mark

Course

Code &
Title CC-V PYTHON PROGRAMMING AND DATA STRUCTURES
BSc Semester : IlI Credits : 5 Hrs: 6

K2 - Understand
Cognitive | K3 —Apply
Level K4 — Evaluate

K5 — Create
This Course aims to

» understand the basics of Python
Learning » learn the overview of Collections
Objectives e gain skill on sorting algorithms
» identify the data structures array and linked s$tmec
« learn stack and queue
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Unit |
Basic Python Programming:Basic program elements — Control statements —dstramd their
operations — Built-in python collections and theiperations — Creating new functions —

Catching exceptions — Files and their operatio@seating new classes (18)

Unit 11
An Overview of Collections: Collection types — Operations on Collections — kenpéntations
of Collections.Searching and Complexity AnalysisMeasuring the Efficiency of Algorithms —

Complexity Analysis — Search Algorithms (18)

Unit 1l
Sorting Algorithms: Basic Sort Algorithms — Selection Sort — BubbletSeinsertion Sort —

Best-Case, Worst-Case, and Average-Case Perforningsited. Faster Sorting — Overview of

Quicksort — Merge Sort. (18)
Unit IV
Arrays and Linked Structures: The array data structure — Operations on Arrayswe-T
dimensional Arrays — Linked Structures — Operatioms$Singly Linked Structures. (18)
Unit V

Stacks and QueuesOverview of Stacks — Using a Stack — Three Applicet of Stacks —
Queues:Overview of Queues — The Queues interface andsi#s-uTwo applications of Queues

— Implementations of Queues. (18)

Text Book:
1. Kenneth A. Lambert, “Fundamentals of Python: Datau@ures”, Cengage Learning,
2014, ISBN-13: 978-1-285-75200-6.
Course Outcomes:

On completion of the course, the students will ible &

CO1: Understand the basic concepts of python progragmin -K2
CO2: Understand the overview of collections -K2
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CO3: Apply the concepts of sorting algorithms -K3
CO4: Understand the array and linked data structures -K2
CO5: Implement stack and queue data structures K4, K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

Cco1 S M M W N S S M M M
CO2 S M M W N S S S M S
COo3 S S S M M S S S S S
CO4 S S S M M S S S S S
CO5 S S S M M S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course
C?%Z& CC-VI PYTHON PROGRAMMING LAB
BSc Semester : IlI Credits : 2 Hrs: 3
K1 - Recall
Coanitive K2 — Understand
Lgevel K3 — Apply
K4 — Evaluate
K5 — Create
Learning This Course aims to _ _ _
Objectives * |earn data structures, algorithms and implemensémee using Python

List of Exercises:
. Write Python applications using variables, dataesystrings and functions.

1
2. Write Python applications using loops, arrays,isgrand hashes.
3. Write Python applications using dictionaries, listsl tuples.

4

. Write Python programs for implementing the follogisorting methods:
(a) Bubble sort
(b) Selection sort
(c) Insertion sort
(d) Quick sort
(e) Merge sort

Course Outcomes:

On completion of the course, the students will lble &

CO1: Identify the basic concepts of python programming -K1
CO2: Understand the sample codes in python -K2
COa3: Apply the concepts to implement data structures -K3
CO4: Evaluate the code developed to solve the problems -K4
COS5: Develop python programs of their own K5
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Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4
CO1 S M M W N S S M M M
CO2 S M M W N S S S M S
CO3 S S S M S S S S S S
CO4 S S S M S S S S S S
CO5 S S S M S S S S S S
Strongly Correlating(S) Moderately Correlating (M)
Weakly Correlating (W) No Correlating (N)
Course
C%Otllee& AC-IV OPERATIONS RESEARCH-|
BSc Semester : IlI Credits : 4 Hrs: 4
K2 — Understand
Cognitive | K3 —Apply
Level K4 — Evaluate
K5 — Create
This Course aims to
* learn the basics of OR
Learning » identify and work with simplex method
Objectives * gain exposure on working with transportation praide
» acquire the knowledge on sequencing problems
» attain the skill on CPM
Unit — |
Origin and Development of OR — Nature and featdir®@l®R — Applications of OR — Formulation
of L.P.P. — Graphical solution of two variables anGnical and standard forms of L.P.P. (12)
Unit—1I
Simplex method for <,=,> constraints — Simplex roeth Big-M method. (12)
Unit — 1l

Transportation problem — Algorithm — Degeneracyodatgm — Degeneracy in transportation
problem — Unbalanced transportation problem — Asagnt problem — Algorithm — Unbalanced
assignment problem. (12)
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Unit — IV
Sequencing problem — Processing of n jobs throawghnhachines — Processing of n jobs using

three machines - Processing of two jobs throughacohimes. (12)
Unit—V

Network-Introduction — Rules of network construatic- CPM computations — PERT
computations — Distinction between CPM and PERT. (12)
Text book:

1. Kantiswarup, P.K.Gupta, Manmohan, “ Operations Bes€, Sultan Chand & Company
11" Edition, 2003.

Unit—1:Ch 1,2.

Unit—1I: Ch 3.

Unit—1ll: Ch 6, 7(7.1-7.3).

Unit— IV : Ch 10(10.1-10.5).

Unit—V : Ch 21.

Reference Books:
1. Taha, “Operations Research”, Keerthi publishingdepu997.
2. Nita H.Shah, Ravi M. Gor&HardikSoni,”Operations Rarch”, PHI, NewDelhi, 2010.
3. J. K Sharma, “Operations Research: Theory and Aaiptins” Macmillan India Ltd.,

1997.

Course Outcomes:

On completion of the course, the students will lble &

CO1: Identify the basic concepts of OR -K2
CO2: Understand and apply simplex method -K2, K3
CO3: Apply the concepts to solve transportation protslem -K3
CO4: Solve sequencing problem K4

CO4: Understand the basics and the methods of solvitvgonk problemsK2, K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4
Ccol S M M W N S S M M M
Co2 S M M W N S S S M S
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CO3 S S S M M S S S S S
CO4 S S S M M S S S S S
CO5 S S S M M S S S S S
Strongly Correlating(S) Moderately Correlating (M)
Weakly Correlating (W) No Correlating (N)

Course
Code &
%tlee AC-V a MATHEMATICAL TOOL LAB
BSc Semester : IlI Credits: NIL Hrs: 3

K2 — Understand
Cognitive | K3 —Apply

Level K4 — Evaluate
K5 — Create
This Course aims to
Learning » understand the basics of Scilab
Objectives » learn the basic programs using Scilab

List of Exercises:

Introduction

Exercise 1 — Scilab Environment

Exercise 1 — Scilab Environment

Exercise 2 — The Workspace and Working Directory
Exercise 2 — The Workspace and Working Directory
Exercise 3 — Matrix Operations

Exercise 3 — Matrix Operations

Exercise 4 — Sub-matrices

Exercise 4 — Sub-matrices

Exercise 5 — Statistics

Exercise 6 — Plotting Graphs

Exercise 7 — Plotting 3D Graphs

Web Reference:

https://www.cse.iitb.ac.in/~cs626-449/scilab.pdf
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Course Outcomes:

On completion of the course, the students will ible &

CO1: Understand and identify the Scilab environment -K2
CO2: Understand the sample codes in Scilab -K2
CO3: Apply the concepts to the real time problems -K3
CO4: Evaluate the code developed to solve the problems -K4
COb5: Develop the programs of their own K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

Cco1 S M M W N S S M M M
CO2 S M M W N S S M M S
COo3 S S S M S S S S S S
CO4 S S S M S S S S S S
CO5 S S S M S S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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ourse

C?ﬁlee& SBEC Il SHELL PROGRAMMING LAB
BSc Semester : IlI Credits : 2 Hrs: 2

K2 — Understand
Cognitive | K3 —Apply

Level K4 — Evaluate
K5 — Create
This Course aims to
Learning » develop shell scripts to solve problems
Objectives e implement some standard Linux utilities such aspl&tc using system
calls

List of Exercises:

1. Use of Basic UNIX Shell Commands: Is, mkdir, rmaid, cat, touch, file, wc, sort, cut,
grep, dd, dfspace, du, ulimit

2. Commands related to inode, I/O redirection andngpiprocess control commands,
mails.

3. Shell Programming: Shell script exercises basetblbowing: (i) Interactive shell scripts
(ii) Positional parameters (iii) Arithmetic (iv)-then-fi, if-then- else-fi, nested if-else (v)
Logical operators (vi) else + if equals elif, caseicture (vii) while, until, for loops, use
of break

4. Write a shell script to create a file. Follow thestructions (i) Input a page profile to
yourself, copy it into other existing file; (ii) &t printing file at certain line (iii) Print all
the difference between two file, copy the two filés) Print lines matching certain word
pattern.

5. Write shell script for- (i) Showing the count ofeus logged in, (ii) Printing Column list
of files in your home directory (iii) Listing youpb with below normal priority (IV)
Continue running your job after logging out.

6. Write a shell script to change data format. Shoswtitme taken in execution of this script.

7. Write a shell script to print files names in a digry showing date of creation & serial
number of the file.

8. Write a shell script to count lines, words and elegers in its input (do not use wc).

9. Write a shell script to print end of a Glossar fiih reverse order using Array. (Use awk
tail)

10.Write a shell script to check whether Ram loggedGontinue checking further after
every 30 seconds till success.

11. Write a shell script to compute gcd Icm & of twonmoers. Use the basic function to find
gcd & LCM of N numbers.

12.Write a shell script to find whether a given numisgprime. Take a large number such as
15 digits or higher and use a proper algorithm.
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Course Outcomes:

On completion of the course, the students will ible &

CO1: Understand the basic concepts of shell programming -K2
CO2: Apply the concepts to write shell scripts -K3
CO3: Evaluate the scripts K4
CO4: Design new scripts K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

CO1 S M M W N S S M M M
CO2 S M M W N S S S M S
CO3 S S S M M S S S S S
CO4 S S S M M S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course

Code & SBEC Il ANIMATION LAB
Title
BSc Semester : IlI Credits : 2 Hrs: 2
Coanitive K2 — Understand
Lgevel K3 — Apply
K5 — Create

Learning | This Course aims to
Objectives » describe and develop techniques involved in anonand image editing

List of Exercises to be worked out in GIMP:

1. Two Images Layer Masking

2. Compose old Images to New Images

3. Convert New Images into old Images

4. Wind Effect on an Image

5. Create own Background Using Various Tools
6. Color Management

7. Pattern Filling

8. Image Slicing with path Tool and Marquee Tool
9. Creating a Blazing Flame Text

10. A simple Animation

Books for reference:

1. Jason Van Gumster, Robert Shimon&BIMP Bible”, Willey Publishing. Inc., ISBN-13
978-0470523971,ISBN-10: 0470523972.

2. Karin Kylander & Olof S . KylanderGIMP User’'s Manual”, ISBN-1: 57610-520-2 .

Course Outcomes:

On completion of the course, the students will ible &

CO1: Identify the GIMP environment -K2
CO2: Apply the concepts to create animations -K3
CO3: Develop applications using GIMP K5
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Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4
Cco1 S M M W M S S M M M
CO2 S M M M M S S S M S
COo3 S S S M M S S S S S
Strongly Correlating(S) Moderately Correlating (M)
Weakly Correlating (W) No Correlating (N)
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Course

Code & GS- Gender Studies
Title
BSc Semester : IlI Credits : 1 Hrs: 0

Cognitive | K2 - Understand
Level K3 — Apply
This Course aims to
» make boys and girls aware of each other’s streagthweakness.
» develop sensitivity towards both genders in orddead an ethically
enriched life.
« promote attitudinal change towards a gender bathacebience and
women empowerment.

Learning
Objectives

UNIT-I: Concepts of Gender

Sex — Gender - Biological Determination — patrigrch Feminism — Gender
Discrimination — Gender Division of Labour - Gendstereotyping: Gender Sensitivity —
Gender Equality — Gender Mainstreaming — Empowetmen 3

UNIT-Il: Women'’s Studies VS Gender Studies

UGC’s Guidelines — VII to Xl Plans — Gender Studi®eijing Conference and
Convention on the Elimination of All forms of Disgination against Women (CEDAW) —
Exclusiveness and inclusiveness. 3)

UNIT-III: Areas of Gender Discrimination

Family — Sex Ratio — Literacy — Health — GovernaneeReligion Work VS
Employment - Market-Media — Politics — DomestimMnce — Sexual Harassment — State
Policies and Planning. 3)

UNIT-IV: Women Development and Gender Development
Initiatives — International Women’s Decade — Insgional Women’s Year — National
Policy for Empowerment Year 2001 — Mainstreaminglial Policies. 3)

UNIT-V: Women’s Movement and Safeguarding Mechanismn India

National Commission for Women (NCW) — All WomenliPe Station — Family Court —
Domestic Violence Act — Prevention of Sexual Hamaesst at Work Place — Supreme
Court Guidelines — Maternity Benefit Act — Pre-ididagnostic Act — Hindu Succession Act
2005 — Eve Teasing Prevention Act — Self Help Grea8® and 74' Amendment Act for PRIS.

®3)

Text Book:
N. Manimekalai and S. Suba — Gender Studies — Biidesan University -
Trichirappalli — 620024
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Reference Book:

V.S. Gurusamy — Empowerment of Women in India wN@entury Publications — New
Delhi — First Edition
Course Outcomes:

On completion of the course, the students will lble &

CO1: Identify the basic concepts of gender -K2
CO2: Understand the gender studies -K2
CO3: Realize and apply the areas of gender discringnati -K3
CO4: State women and gender development K2 -
COb5: Observe the safeguarding mechanism in india K2 -

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

Cco1 S M M W N S S M M M
CO2 S M M W N S S M M M
Co3 S M M M N S S S S M
CO4 S S S M N S S S S S
CO5 S S S M N S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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2. Geugev Gaued .. .. ... (sm.eTevar -18)
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4. @gs@n Csefli . ... .. (. eTevar -58)
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1. oemilpHLIe) Sjeserr . . . . . . (L .stevor -49)

2. epmullml LI L SEBeOeuTll . . . . . (L .stevor -92)
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LD (LD

1. a6t Qg Apior ... ... (um.eTevsr -61)
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3. GaulbLNer epLBISTE . . .. .. (u.stevor -205)
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4. pevemevd &6l - gevfl GlLIM) H6WT LIVSSIS - . . . . (m.erevor 1)
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3.uyRwmifl - 12 urL_svgsir

S| MleyewL_e»Lo
1. 9meiler wmresry .. . . (ur.eresor 27)

2. omlaileri wmessrL)(Lim.erevsr 28)
3. 9Py wimrwHLer MleyswLwiri CFigsv (Lir.stevsr 30)
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(@)esrevr GlFIWITEMLD
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1. grer@mmi Guenio(Lim.erevsr 70)
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4. QL ppHm allL_ggib wIiilH GewpuwiTeno(ur.eresr 73)
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4. wrewesTull6dr LO6ITEITeM T HeBTL_m6V . . . (LiT.6Tevor 22)

5. Umetr wewestwimer LesrGevrmds @b CLewgewio uilssresrm . . . (LIm.6Tev0T

38)

5. @ eflweney Broug — S LrL_evssiT
1. Ugemas yssmullenid smmev . . . . (um.erevor 1)
2. wrerwiflbsLile eurpTenio (1psitesilear@s . . . (Lm.eTevor 13)
3. @yeailgeri hewL &TenrL_sv @)eflCs . . . (Lim.erevor 14)
4. sumeur wPlbg eupnised . . . (Lr.eTever 22)
5. usg OaTHsHID USWIBHHBSI .. . . . . (uT.erevor 40)
VG - 3
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LiewsflsCH 6y ehdh @ 2 flwr LIPS SIMedT GlLmiau .

LITL_BT6V&6IT

1. QFiysr Syl ®), slpsgHiIemM Gleuafluf®.

2. NArmhewswmi - UTrSlsrFest, SO BTHeT LIS LILIGLD, ClFeiTemesr —

110

3. QurgIEsL Hewrser, walflef] LFlliusid, CaFsrener- 106.

4. s10llp @evEFw eurevTm),

Ll ugliiusid, Smad-21.

Course Code

ENGLISH FOR COMMUNICTION IV

& Title
Class Il YEAR Semester v
K — 1 Acquire
Coanitive K — 2 Understand
Lgevel K =3 Apply
K — 4 Evaluate
K —5 Analyze
The Course aims
« To make the students to live meaningfully
« To Familiarize students with various great personkties
Course « To understand qualities like freedom
Objectives
e To know human values like patriotism and universabrotherhood
« To realize the value of comradeship
UNIT Content No. of Hours
I A Poison Tree . William Blake
King Bruce and the Spider : Eliza Cook
The Character of a Happy Life : Henry Wt
I Ulysses : Lord Alfred Tennyson
Money Madness : D. H. Lawrence

| wow to thee my Country
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M The Ocean : Lord Byron
The Unknown Citizen : W. H. Auden
Night of the Scorpion : Nissim Ezekiel
\% The Rising of the Moon : Lady Gregory
The Little Man : John Galsworthy
The Path Finder : Herman Ould
\Y, A Tale of two cities h&rlesDickens
Referenc Lessns will be edited and compile

On completion of the course, students should be tal
Course CO 1: live meaningfully.

Outcomes

CO 2: know great qualities like leadership.

CO 3: understand qualities like freedom and paaadh

CO 4: live as a group in unity

CO5: realize the value of comradeship

Mapping of COs with PSOs & POs:

CO/PO PO PSO
1 2 3 4 5 1 2 3 4 5 6

COo1 S M M M M S M S M M M
CO2 S M S M M M S S M M S
COo3 S M M M M S M S M M M
CO4 S M S M M M S S M M S
CO5 S M M M M S M S M M M

Strongly Correlating(S) - 3 marks

Moderately Correlating (M) - 2 marks

Weakly Correlating (W) - 1 mark

No Correlation (N) - 0 mark
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Course

Code &
%tlee CC-VIl DATA MINING AND VISUALIZATON
BSc Semester : IV Credits : 5 Hrs: 6

K2 - Understand
Cognitive | K3 —Apply
Level K4 — Evaluate
K5 — Create
This Course aims to
» learn the basics of data mining

Learning « state and explain the classification and clusteaiggrithms
Objectives * understood the basic concepts of data warehousing

» gain the skill on Cognos visualization tool

» attain the knowledge on creating visualizationsgfRAVE

Unit |

Introduction to data mining: Datamining processphgations-Techniques-Examples — Future —
Limitations-Software — Data understanding and praggan - Association Rule Mining (14)
Unit 1l

Classification: Decision Tree —Building a decisitee-Split algorithm — Rules-Naive Bayes
method — Cluster analysis (16)
Unit 1l

Data warehousing — Operational Data Stores-Dataeldaises — Design —Guidelines —
Metatdata — Software (15)
Unit IV

Introduction to Cognos — Environment — Overview (15)
Unit V

Creating Visualizations using RAVE 5]1
Text book:

1. G.K. Gupta“Introduction to Data mining with case studies”, Riee Hall India, &' Edition

Web reference for visualization tool:
https://www.tutorialspoint.com/cognos

Reference Book:

1. S. K. Mourya, Shalu Gupta, “Data Mining and Data ré¥musing”, Alpha Science
International Limited, 2013

2. K.P.Soman&ShyamDiwakar and V. Ajaylnsight to Data Mining Theory and Practice”,
Prentice Hall of India, 2006. (ISBN -81-203- 289)/-3
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3. Jiawei Han and MichelineKamber, “Data Mining €epts and Techniques”, Elsevier, Second
Edition, 2007 (ISBN: 81-312-0535-5)

Course Outcomes:

On completion of the course, the students will ible &

CO1: Understand the basic concepts of data mining -K2
CO2: Understand classification and clustering -K2
COa3: Identify data ware housing -K2
CO4: Knowing Cognos environment K2
CO5: Creating visualizations using RAVE K3, K4, K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

Cco1 S M M W N S S M M M
CO2 S M M W N S S S M S
COo3 S S S M S S S S S M
CO4 S S S M M S S M S S
CO5 S S S M M S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course

Code &
'Iqitlee CC-VIlII DATAMINING AND VISUALIZATION LAB
BSc Semester : IV Credits : 3 Hrs: 3
K1 - Recall
Coanitive K2 — Understand

Lgevel K3 — Apply
K4 — Evaluate
K5 — Create

Learning | This Course aims to
Objectives » learn data warehousing and data mining techniques

List of experiments for datamining:

Data Preprocessing

Creation of data warehouse

Bayesian Classification.

Decision Tree.

K-Means Clustering.

One Hierarchical Clustering Algorithm.

Case Study on Text Mining or any Commercial Applaa

Noos~wbE

Software: WEKA, RapidMiner, DB Miner Or Equivalent
List of experiments for visualization lab:

Draw Chart with RAVE
Working with data
Coordinates and Axes
Elements and Labels
Legends and Sizes
Styles and Colors
Aesthetics

NoosrwNE

Web reference: https://www.tutorialspoint.com/conos

Course Outcomes:
On completion of the course, the students will lble #o

CO1.: Identify the basic concepts of data mining andiaization -K1
CO2: Understand the sample programs -K2
COa3: Apply the concepts to the real time problems -K3
CO4: Evaluate the code developed to solve the problems -K4
COS5: Develop the programs of their own K5
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Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

Cco1 S M M W N S S M M M
CO2 S M M W N S S S M S
COo3 S S S M S S S S S S
CO4 S S S M S S S S S S
CO5 S S S M S S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course

Code &
%tlee AC-VI OPERATIONS RESEARCH-II
BSc Semester : IV Credits : 4 Hrs: 4

K2 - Understand
Cognitive | K3 —Apply

Level K4 — Evaluate
K5 — Create
This Course aims to

» learn decision theory

Learning » state and explain the theory of games
Objectives » understand the concepts of inventory control models
* gain the skill on queuing theory
» attain the knowledge on EM algorithm

UNIT-I

Decision Theory-Introduction-Steps in Decision TityeApproach — Types of Decision Making
Environments — Decision Making under uncertainfyeeision making under risk. 9
UNIT -II

Theory of Games — Introduction — Two-person zeBum Games — Pure Strategies: Games with
saddle point — Mixed Strategies: Games without keapldint. 9)
UNIT-III

Deterministic Inventory Control Models — Introdusti — The meaning of Inventory control-
Functional role of inventory- Reasons for carryingentory - Factors involved in Inventory

problem Analysis — Inventory Model Building- Singliem Inventory control Models without

Shortage- Single Item Inventory control Models withortage. (9)

UNIT-IV

Queuing Theory- Introduction — Essential Featurds Queuing systems — Operating
Characteristics of Queuing System - Probability tiibigtion in Queuing systems -—
Classification of Queuing Models — Solution of QueguModels. 9)

UNIT-V

The EM Algorithm — Introduction — Definition of EMIgorithm — Allele frequency estimation —

Transmission of Tomography — Factor Analysis — ldidiflarkov Chains — Problems. 9)
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Text Book:
1. J. K Sharma, “Operations Research: Theory and Aaiptins” Macmillan India Ltd.,
1997.
2. Kenneth Lange, “Optimization” Springer verlag,2004.

Unit-l: Ch 11(11.1-11,5)

Unit-Il: Ch 12 (12.1 -12.6)

Unit-ll: Ch 14 (14.1-14.7)

Unit-IV: Ch 16 (16.1-16.6)

Unit-V :Ch 7 (7.1-7.7) of book 2.

Reference Books:

1. Rathindra P. Sen,”Operations Research AlgoritantsApplications”, PHI, New Delhi, 2010.
2. R. PanneerSelvam, “Operations Research”, PH4Dé¢¢hi, 2nd Ed., 2010.

3.Taha, “Operations Research”, KeerthiPublishingi$¢p 1997.

4. Geoffrey J. McLachlan, Thriyambakam Krishnamhe EM Algorithm and Extensions”, John
Wiley &Sons inc., Publications.

Course Outcomes:

On completion of the course, the students will lble &

CO1: Identify the basic concepts of decision theory -K2

CO2: Understand the theory of games -K2

CO3: Apply the concepts of inventory control modelstdve problems -K3

CO4: Solve problems using queuing theory K4-K5

CO5: Understand EM algorithm and solve problems K2,K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO

1 2 3 4 5 6 1 2 3 4

Co1 S M M W N S S M M M
CO2 S M M W M S S S M S
CO3 S S S M M S S S S S
CO4 S S S M M S S S S S
CO5 S S S M M S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course

C%Ot'lee& AC-Vb MATHEMATICAL TOOL LAB

BSc Semester : IV Credits : 3 Hrs: 3

K2 — Understand
Cognitive | K3 —Apply

Level K4 — Evaluate
K5 — Create

Learning | This Course aims to
Objectives » learn programs using Scilab

Introduction

Exercise 1 — Scilab Programming Language
Exercise 2 — Script Files and Function Files
Exercise 3 — Functions in Scilab

Exercise 4 — File Operations

Exercise 5 — Reading Microsoft Excel Files
Exercise 6 — Some Miscellaneous Commands

Web Reference: https://www.cse.iith.ac.in/~cs62649/scilab.pdf

Course Outcomes:

On completion of the course, the students will ible &

CO1: Understand the basic concepts of Scilab -K2

CO2: Understand the sample codes -K2

CO3: Apply the concepts to the real time problems -K3

CO4: Evaluate the code developed to solve the problems -K4

CO5: Develop the code of their own K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO

1 2 3 4 5 6 1 2 3 4

Co1 S M M W N S S M M M
CO2 S M M w N S S S M S
CO3 S S S M S S S S S S
CO4 S S S M S S S S S S
CO5 S S S M S S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course

C_IO_i(',:leegL NMEC | FUNDAMENTALS OF DATA SCIENCE
BSc Semester : IV Credits : 2 Hrs: 2
Cognitive K2 - Understand
Level K3 — Apply

K4 — Evaluate
This Course aims to
» describe the key concepts in data science, indudireir real-world
applications and the toolkit used by data scientist
Learning + state the data collection and management
Objectives |+ attain the skill on data analysis
* acquire the knowledge on the basic machine leamliggyithms
» explain the data visualization model

Unit |
Introduction to core concepts and technologiestothiction - Data science in a nutshell —
Terminology - The data science process - A datanse toolkit - Types of data - Example

applications (5)
Unit 1l

Data collection and management: Introduction - 8esirof data - Data collection and APIs -
Exploring and fixing data - Data storage and mansgg - Using multiple data sources (5)
Unit llI:

Data analysis: Introduction - Terminology and cquise- Introduction to statistics - Nature of
statistics and introduction - Central tendencies almstributions — Variance - Distribution

properties and arithmetic - Samples/CLT (6)
Unit IV:

Basic machine learning algorithms - Linear regmssi SVM - Naive Bayes — k-means
clustering algorithm. (7)
Unit V:

Data Visualization: Introduction - Types of datawalization — Exploratory — Explanatory - Data
for visualization - Data types - Data encodings etifal variables - Mapping variables to
encodings - Visual encodings — Future of Data S&en (7)

Text Books:

1. James, G., Witten, D., Hastie, T., Tibshirani,’& introduction to statistical learning with
applications in R”, Springer, 2013.

2. Han, J., Kamber, M., Pei, J. “Data mining consegnd techniques”. Morgan Kaufmann,
2011.
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3. Hastie, T., Tibshirani, R., Friedman, J. “Theraents of Statistical Learning”, 2nd edition. —
Springer, 2009.

4. Murphy, K. “Machine Learning: A Probabilistic Bpective”. - MIT Press, 2012.

5. Nina Zumel, John Mount. Manning, “Practical D&tence with R”. 2014

6. F. Provost, T Fawcett, “Data Science for busihe2013

Course Outcomes:

On completion of the course, the students will lble &

CO1.: Identify the basic concepts of data science -K2
CO2: Understand the data collection and management -K2
COa3: Analyze the data -K3, K4
CO4: Understand and apply machine learning problems K2, K3
CO5: Identify data visualization K2

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

COo1 S M w W N S S M W W
CO2 S M M W N S S S W W
COo3 S S M M N S S S M M
CO4 S S M M N S S M W W
CO5 S S M M N S S S W W

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course

Code & SOFT SKILLS DEVELOPMENT
Title
BSc Semester : IV Credits : 2 Hrs: O

K2 — Understand
Cognitive | K3 —Apply

Level K4 — Evaluate
K5 — Create
This Course aims to
Learning » describe the basic skills that required of an ethecgouth
Objectives « develop to present the best as job seekers

Unit 1: Effective Communication & Resume Writing

Basics of communication - definition of communioati Barriers of Communication, Non-verbal
Communication; Effective Communication - Johari 6w, The Art of Listening, Conversation
Techniques, Good manners and Etiquettes. ©®)

Unit II: Resume Writing & Interview skills

Resume Writing: What is resume? Types of Resumdrerlogical, Functional and Mixed
Resume, Steps in preparation of Resume. InterviéilsS Common interview questions,
Attitude, Body Language, The mock interviews, Phiomerviews, Behavioral interviews. ©®)

Unit Ill: Group Discussion
Group Discussion Basics, GD Topics for Practicen8dor GD Topics. Personal Effectiveness:
Self Discovery; and Goal Setting ©®)

Unit IV: Numerical Ability

Average, Percentage; Profit and Loss, Simple Ister€@ompound Interest; Time and Work,
Pipes and Cisterns; Time and Distance, Problem§raims, Boats and Streams; and Calendar,
Rations and Proportions. ©)

Unit V: Test of Reasoning
Verbal Reasoning: Series Completion, Analogy; C&i#iciency, Assertion and Reasoning; and
Logical Deduction. Non-Verbal Reasoning: Seriesl @hassification ©®)

Text Books

1. Aggarwal, R.S. 2010. “A Modern Approach to Vdraad Non Verbal Reasoning”. S.Chand,
New Delhi.

2. Covey, Stephen. 2004. “7 Habits of Highly efieetpeople”, Free Press. Egan, Gerard.
(1994). The Skilled Helper (5th Ed). Pacific GroBepoks/Cole. 58 59

3. Khera, Shiv 2003. “You Can Win”. Macmillan BookRevised Edition.
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4. Murphy, Raymond. 1998. “Essential English Graminind ed., Cambridge University Press.
Sankaran, K., & Kumar, M. “Group Discussion and lRuBpeaking”. M.I. Pub, Agra, 5th ed.,

Adams, Media.

5. Trishna’s 2006. “How to do well in GDs & Inteewis”, Trishna Knowledge Systems.
6. Yate, Martin. 2005. “Hiring the Best: A ManagerGuide to Effective Interviewing and

Recruiting”.

Course Outcomes:

On completion of the course, the students will lble #o

CO1: Understand effective communication and resumengrit -K2
CO2: Learn to develop interview skills -K2
CO3: Practice group discussions -K3, K4
CO4: Develop numerical ability Kb
COb5: Learn verbal reasoning K2

Mapping of COs with POs & PSOs:

CO/PO

PO PSO

Cco1l

COo2

CO3

CO4

nnunnnr
ninnli<N

CO5

nlnlnlZ=|w

zzzééb
U)U)U)zzoo
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NIEIUEIES

6 1
S S
S S
S S
S S
S S

NN

Strongly Correlating(S)
Weakly Correlating (W)

Moderately Correlating (M)
No Correlating (N)
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Course
Code &
g CC-IX NoSQL DATABASES
BSc Semester : V Credits : 5 Hrs: 6
K1 - Recall
Coanitive K2 — Understand
Lgevel K3 —Apply
K4 — Evaluate
K5 — Create
This Course aims to
» understand the difference between conventional @@y language and
NoSQL basic concepts
Learnin * |earn the overview of NoSQL
Objectivgs » gain the skill on NoSQL storage types
» compare NoSQL products
* |earn to design and build MongoDB based Big datplisptions and
learn MongoDB query language
Unit — |

Technology Evolution: Emerging Database Landsc@pe:Database Evolution — The Scale-Out
Architecture — Database Workloads — Database Tdobms for Managing the Workloads —
Requirements for the Next Generation Data Warelousélhe Next Generation Database
Architecture. (16)
Unit— I

An Overview of NoSQL - Defining NoSQL - What NoS@.and what it is not - List of NoSQL
Databases - Characteristics of NoSQL -RDBMS appreaChallenges -NoSQL approach. (16)
Unit — I

NoSQL Storage Types - Storage types - Column-ggtemtatabases - Document store - Key-

value store -Multi-storage type databases - Adge#aand Drawbacks - Transactional

application - Computational application - Web-scgbplication. (15)

Unit — IV

Comparative Study of NoSQL Products - Technical ganson — Nontechnical comparison.
(14)

Unit—V

Case Study - Application definition - Requiremenalgsis - Implementation using MongoDB.
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(14)
Text Books:
1. Soumendra Mohanty, Madhu Jagadeesh, and Harshatsg, “Big Data Imperatives:
Enterprise Big Data Warehouse, Bl Implementationd &nalytics”, Published by Apress
Media, 2013.

2. Gaurav Vaish, “Getting Started with NoSQL”, Asb&d by Packt Publishing Ltd., 2013,
ISBN 978-1-84969-4-988.

Course Outcomes:

On completion of the course, the students will lble &

CO1.: Identify the basic concepts of database and data thnouse -K1
CO2: Understand the terminologies in NoSQL -K2
CO3: Understand storage types -K2
CO4: Comparative study of NoSQL products K4-
CO5: Design the database of their own using MongoDB K3, K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

Co1 S M M W N S S M M M
CO2 S M M W N S S S M S
COo3 S S S M N S S S S M
CO4 S S S M N S S M S S
CO5 S S S M S S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course

C-?SE.& CC-X DATA SCIENCE FOR BUSINESS
BSc Semester : V Credits : 5 Hrs: 6

Cognitive | K2 - Understand
Level K3 — Apply
This Course aims to
» learn to apply fundamental algorithmic ideas tocpss data
» identify the predictive modeling

Le_a fning » state the concept of overfitting
Objectives : .
» gain the skill on clusters
» study the visualization techniques
Unit — |

Introduction: Data-Analytic Thinking - The Ubiquitgf Data Opportunities - Data Science,
Engineering, and Data-Driven Decision Making - DBtacessing and “Big Data” - Data and
Data Science Capability as a Strategic Asset - Neeata Preprocessing — Data Cleaning —
Data Integration and Transformation — Data Reducti®ata Discretization (15)

Unit — Il

Introduction to Predictive Modeling: From Corretatito Supervised Segmentation - Models,
Induction, and Prediction - Supervised Segmentalsualizing Segmentations - Trees as Sets
of Rules. (15)

Unit — I

Overfitting and Its Avoidance — Generalization —e@itting— Overfitting Examined -From
Holdout Evaluation to Cross-Validation - Learningur@es — Overfitting Avoidance and
Complexity Control. (15)

Unit — IV
Similarity, Neighbors, and Clusters - SimilaritydaDistance - Nearest-Neighbor Reasoning -
Some Important Technical Details Relating to Sintikes and Neighbors — Clustering - Stepping

Back: Solving a Business Problem Versus Data Eafitmm. (15)
Unit—-V

Decision Analytic Thinking: What Is a Good Model?Visualizing Model Performance -
Representing and Mining Text - Other Data Scieraskd and Techniques. (15)
Text Books:

1. Foster Provost and Tom Fawcett, “Data Science fasifss”, Published by O’Reilly
Media, Inc., 1005 Gravenstein Highway North, Sefyast CA 95472, 2013, ISBN: 978-
1-449-36132-7.
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2. Jiawei Han and Micheline Kamber, “Data Mining Coptseand Techniques” , Second
Edition, Elsevier, Reprinted 2008., ISBN 13: 9788860-901-3

Course Outcomes:

On completion of the course, the students will ible &

CO1.: Identify the basic concepts of data science -K2
CO2: Understand the predictive modelling -K2
CO3: Apply the concepts of overfitting -K3
CO4: Understand clustering algorithms -K2
COS5: Learn visualization model K2

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

COo1 S M M W N S S M M M
COo2 S M M W N S S S M S
COo3 S S S M N S S S S M
CO4 S S S M N S S M S S
CO5 S S S M N S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course

Code &
-Io'iﬂee CC-XI MACHINE LEARNING
BSc Semester : V Credits : 5 Hrs: 6

K2 — Understand
Cognitive | K3 —Apply

Level K4 — Evaluate
K5 — Create

This Course aims to
» understand the basics of machine learning

Learning » learn supervised learning

Objectives * gain the skill on multivariate methods
» state and explain clustering methods
» identify and state kernel machines

Unit |

Introduction: What Is Machine Learning? — Examples of Machinerheg Applications:
Learning Associations — Classification — Regresstddnsupervised Learning — Reinforcement
Learning (15)

Unit Il

Supervised Learning: Learning a Class from Examples Vapnik-ChervonerkiBimension —
Probably Approximately Correct (PAC) Learning — BBi— Learning Multiple Classes —
Regression — Model Selection and Generalization imeDsions of a Supervised Machine
Learning Algorithm (15)

Unit 1l

Multivariate Methods: Multivariate Data Parameter Estimation — Estinratd Missing Values
— Multivariate Normal Distribution — Multivariatel&ssification — Tuning Complexity — Discrete
Features (15)

Unit IV

Clustering: Introduction — Mixture Densities — k-Means Clusteri- Expectation-Maximization
Algorithm — Mixtures of Latent Variable Models — [&rvised Learning after Clustering —
Hierarchical Clustering — Choosing the Number aistérs (15)

Unit V
Kernel Machines: Introduction — Optimal Separating Hyperplane — Nenseparable Case:
Soft Margin Hyperplane +-SVM — Kernel Trick — Vectorial Kernels — Definingernels —
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Multiple Kernel Learning — Multiclass Kernel Mackis — Kernel Machines for Regression —
One-Class Kernel Machines — Kernel Dimensionaliggiction (15)

Text Book:

1. Ethem Alpaydin, “Introduction to Machine LearningThe MIT Press Cambridge,
Massachusetts London, England, 2010.

Course Outcomes:

On completion of the course, the students will lble #o

CO1: Identify the basic concepts of machine learning -K2
CO2: Understand supervised learning and apply its nastho -K2, K3
CO3: Apply multivariate methods -K3
CO4: Design and apply clustering algorithms K4-
COS5: Understand kernel machines K2-

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

CO1 S M M W N S S M M M
CO2 S M M W N S S S M S
CO3 S S S M M S S S S M
CO4 S S S M M S S M S S
CO5 S S S M M S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course

Code &
Title CC-XIl NoSQL LAB
BSc Semester : V Credits : 4 Hrs: 4

K2 — Understand
Cognitive | K3 —Apply

Level K4 — Evaluate
K5 — Create

Learning | This Course aims to
Objectives « understand and practice MontoDB and process filethe same

List of Exercises:
Installation of MongoDB

Reading CSV file and loading into MongoDB
Reading JSON file and Loading into MongoDB

A

Reading MongoDB and writing into MySQL

Outcomes:

Course Outcomes:

On completion of the course, the students will lble #o

CO1: Identify the basic concepts of MongoDB -K2

CO2: Apply the concepts to read other files and load MongoDB -K3

CO3: Evaluate the database designed K4 -

CO4: Read MongoDB and write into MySQL K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO

1 2 3 4 5 6 1 2 3 4

CcOo1 S M M W N S S M M M
CO2 S M M W N S S S M S
COo3 S S S M S S S S S S
CO4 S S S M S S S S S S
CO5 S S S M S S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course
C?ﬁlee& MBEC| GENETIC ALGORITHM
BSc Semester : V Credits : 5 Hrs: 6
Coanitive K2 - Understand
Lgevel K3 — Apply
K5 — Create
This Course aims to
» learn the basics of Genetic Algorithms(GA)
Learning » understand the applications of GA
Objectives » gain the skill on Dominance
e acquire the knowledge on genetic based machine
» state and describe genetic based machine learlgogthms
Unit - |

Introduction: Genetic Algorithms (GA) — Traditionaptimization and search methods — GA Vs
Traditional methods — Simple GA- schemata — leayire Lingo- GA mathematical foundation:
Schema processing — Two armed and K — armed bprabtem — building block hypothesis —
minimal deceptive problem. Data structure — GA afiens — mapping objective functions to
fitness values. Fitness scaling — coding — multiapeeter representation Discretization —
constrains. (15)

Unit - 11

Applications of GA: The Rise of GA — Bagley and Atise Game playing program, Tosenberg
and Biological cell simulation — pattern recognitie metalevel GAs — Hollstien and Function
optimization — Real genes — Box and Evolutionargrafions — Evolutionary optimization
techniques, programming. Function optimization priavements in basic techniques — Current
applications — Pipeline system s — Structural ogtiion — medical registration (15)

Unit - 1l

Dominance — Diploidy and Abeyance and reorderingerafors- other micro operators:
Segregation, Translocation and multiple chromosatmacture — Duplication and Deletion.
Sexual determination and Differentiation — Niche @peciation. Multi objective optimization —

Knowledge based techniques — GA and Parallel Psoces (15)
Unit - IV

Genetic based Machine: Classifier system — RuleMesbage system — The Bucket Brigade GA
— Implementation issues. (15)
Unit - V

Genetic Based Machine Learning (GBML) — Developn@€S-1-Smith s Poker Player — LS —
Performance — GBML efforts — ANIMAT classifier sgat pipeline operation classifier system.
(15)
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Text Book:

1. D.E. Goldberg, “Genetic Algorithms, Optimizatiomda Machine Learning”, Addison
Wesley 2000.

Course Outcomes:

On completion of the course, the students will ible &

CO1: Identify the basic concepts of genetic algorithms -K2
CO2: Understand the applications of genetic algorithms -K2
CO3: Learn and apply the optimization technique -K3
CO4: Design genetic based classifier system K5 -
CO5: Understand GBML K2

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

COo1 S M M W N S S M M M
CO2 S M M W N S S S M S
CO3 S S S M M S S S S M
CO4 S S S M M S S M S S
CO5 S S S W M S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)

B.Sc Data Science Syllabus from 2019-2020 onwards Page 96



Course

Code & MBEC | DATA SECURITY
Title
BSc Semester : V Credits : 5 Hrs: 6
. K2 — Understand
Cognitive

K3 — Apply

Level K4 — Evaluate
This Course aims to

» understood the basic concepts of data security
Learning » learn block ciphers and data encryption standards
Objectives » gain skill on public key encryption

» identify authentication applications

» state and explain the system security

Unit — |

Introduction: Security Trends — The OSI Architecture — Securittagks — Security Services —
Security Mechanisms — A model for Network SecurtyClassic Encryption Techniques —
Symmetric Cipher Model — Substitution TechniquesTransposition techniques — Rotor
Machines — Stegnography. (15)

Unit — Il

Block Ciphers and Data Encryption Standards:Block Cipher - Principles - Data Encryption
Standard — The strength of DES — Differential amtehr Cryptanalysis — Block Cipher design
principles — Advanced encryption Standard — The AigSher (15)

Unit - 1l

Public Key Encryption and Hash functions: Principles of Public Key Crypto Systems — The
RSA algorithm — Message Authentication — Authertiica Requirements — Authentication
Functions — Message Authentication codes — Hasletleuns — Security of Hash Functions and
MAC - Whirlpool - HMAC — CMAC - Digital Signatures Authentication Protocols — Dig ital

Signature standard (15)

Unit - IV

Authentication Applications: Kerberos — X.509 Authentication Service — PKlled&onic Mail
Security - Pretty Good Piracy — SIMIME — IP Sequrt IP Security Overview — IP Security
Architecture — Authentication Header — Key Manageime Web Security — Web Security
Considerations-SSL and Transport Layer Security (15)

Unit—-V

System Security:Intruders — Intrusion Detection — Password Manageme/iruses — DOS and
DDOS Attacks — Firewalls — Firewall Design Prinepl— Trusted Systems — IT Security
Evaluation (15)
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Text Book:
1. William Stallings, “Cryptography and network 8ety”, Principles and PracticksPrentice
Hall (Pearson Education), Fourth Edition, 2006

Reference Books:
1. Atul Kahate, “ Cryptography and Network Securifyata McGraw Hill Publications, New

Delhi.

Course Outcomes:

On completion of the course, the students will lble #o

CO1: Identify the security trends and mechanism -K2
CO2: Understand block ciphers and DES -K2
COa3: Learn and apply public key encryption -K3
CO4: Compare the various authentication applications -K4
COS5: Understand the techniques for system security K2 -

Mapping of COs with POs & PSOs:

CO/PO PO PSO
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CO3

CO4
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CO5

Strongly Correlating(S) Moderately Correlating (M)
Weakly Correlating (W) No Correlating (N)
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Course

Code & NMEC I DATA SCIENCE FOR ENTREPRENEURSHIP
Title DEVELOPMENT
BSc Semester : V Credits : 2 Hrs: 2

K2 - Understand
Cognitive | K3 —Apply

Level K4 — Evaluate
K5 — Create
This Course aims to

» identify the basics of Statistical Analysis Soft@dEAS)

Learning * learn SAS operators
Objectives » gain the skill on working with SAS raw data sets
» attain the knowledge on SAS SQL
» work with SAS arithmetic mean

Unit I:

Statistical Analysis Software (SAS): Overview — iEmment - User Interface — Program Structure —
Basic Syntax - Data Sets - Variables — Strirfgeays — Numerical Formats ©®)
Unit II:

SAS Operators — Loops — Decision Making — Functidnput Methods — Macros — Dates and Times ©)

Unit IlI:
SAS — Read raw data sets — Write data sets — Gagtteat Merging — Subsetting — Sort — Format Bita s(6)

Unit IV:

SAS SQL — Histograms — Bar charts — Pie chartatteSelots — Box Plots ©)
Unit V:

SAS Arithmetic Mean — Standard Deviation — Frequédistributions — Cross Tabulations — T Tests -edin
Regression — Chi-Square - One-Way Anova ©®)

Web Reference:

https://www.tutorialspoint.com/sas/index.htm
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Course Outcomes:
On completion of the course, the students will ible &

CO1: Identify the SAS environment and program structure  -K2

CO2: Understand the SAS operators and methods -K2
CO3: Apply the concepts of SAS data sets -K3
CO4: Understand and solve problems using SAS SQL K2, K4

CO5: Design and implement statistical problems usingSA K5

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

CO1 S M M W N S S M M M
CO2 S M M W N S S S M S
CO3 S S S M S S S S S S
CO4 S S S M S S S S S S
CO5 S S S M S S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course

C?ﬁlee& CC-XIIl BIG DATA ANALYTICS
BSc Semester : VI Credits : 5 Hrs: 6

K2 - Understand
Cognitive | K3 —Apply

Level K4 — Evaluate
K5 — Create
This Course aims to

» learn introduction about big data

Learning * identify the hadoop eco system
Objectives » understand the concepts and commands of Hive and Pi
* gain the skill on statistical techniques for datalgsis
» experience on data mining through statistics

UNIT-I:
Introduction - What is big data?— sources of bigada real time application of big data —
sensitivity analysis using big data — challengesoihecting and validating big data. a7
UNIT-II:

Hadoop — Hadoop ecosystem for processing big ddsaleop cluster- Hadoop distributed file
system — working with files in HDFS — map reducehtgque for big processing — Joining data
from different sources using map reduce. (29)

UNIT-III:

Hive and pig — need for high-level tools in bigalatocessing — unstructured and structured data
— Not Only SQL (NOSQL) commands — use of Hive asnéerface to Hadoop — Use of pig as a
programming Tool for big data processing. (18)

UNIT-IV:

Statistical techniques for data analysis — Hypoath&saching — Regression analysis — Use of
toolpak in excel for statistical techniques — UsedrRolanguage for high-level big data process
tasks. (18)

UNIT-V:

Data mining through statistics — data mining forrketing, sales and customer relationship
management — predictive modeling — nearest neighdgmaroach — survival analysis — automatic
cluster deduction — market basket analysis. (18)

Book for Study
1. Big data analysis for Dummies, Dummies pres$120
2. Hadoop Fundamentals, packet Publications, 2012.
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Course Outcomes:

On completion of the course, the students will ible &

CO1: Identify the basic concepts of big data -K2
CO2: Understand hadoop ecosystem and cluster -K2
CO3: Apply the concepts of pig and hive -K3
CO4: Apply statistical techniques for data analysis -K3
COS5: Apply data mining through statistics K3

Mapping of COs with POs & PSOs:

CO/PO PO PSO
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Strongly Correlating(S) Moderately Correlating (M)
Weakly Correlating (W) No Correlating (N)
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Course
Code &
g CC-XIV BIG DATA ANALYTICS LAB
BSc Semester : VI Credits : 4 Hrs: 4
Cognitive K1 - Recall
Lgevel K2 — Understand
K3 — Apply
. This Course aims to
Learning .
Objectives * understand setting up of Hadoop Cluster

LIST OF EXERCISES
1. Set up a pseudo-distributed, single-node Hadoogterlubacked by the Hadoop

Distributed File System, running on Ubuntu Linux.
2. Installation of Hadoop Ecosystems
a. Pig
b. Hive
. Hbase

c
d. Sqoop
e. Zookeeper
f.

Flume

Course Outcomes:

On completion of the course, the students will lble &

CO1: Identify the basic concepts of hadoop eco systems -K1
CO2: Understand the installation process -K2
CO3: Apply the concepts to the real time -K3

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4
Co1 S M M W M S S M M M
COo2 S M M W S S S S M S
CO3 S S S M S S S S S S
Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course

Code &
Title CC-XV MINI PROJECT
BSc Semester : VI Credits : 5 Hrs: 6

K2 — Understand
Cognitive | K3 —Apply

Level K4 — Evaluate
K5 — Create

This Course aims to

Learning

Objectives programs for the placement

» learn to get the knowledge to prepare the document
* implement tools for the specific problem and letia industrial neeg

)

GROUP PROJECT WORK

SL Area of Work Maximum
Marks
PROJECT WORK: 20
(i) Plan of the Project
1 (i) Execution of the plan / Collection of data fganization of 45
materials / Fabrication Experimental study / Hygsik, Testing
etc., and Presentation of the report.
(iii) Individual Initiative 15
2. | VIVA VOCE EXAMINATION 20
TOTAL 100

Note:
e Minimum two and maximum three members for a group

* Passing Minimum — 40 MARKS
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Course Outcomes:

On completion of the course, the students will ible &

CO1: Identify the problem and its environment -K2
CO2: Understand the plan of execution of project -K2
CO3: Apply the concepts to implement -K3
CO4: Evaluate the system implemented K4 -
COb5: Create the entire system of their own K5 -

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

CO1 S M M W N S S M M M
CO2 S M M W W S S S M S
CO3 S S S M S S S S S M
CO4 S S S M S S S S S S
CO5 S S S M S S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course
C.qulee& MBEC II SIMULATION AND MODELING
BSc Semester : VI Credits : 5 Hrs: 6
Coanitive K2 - Understand
Lgevel K3 — Apply
K5 — Create
This Course aims to
» define the basics of simulation modeling and reping the practical
situations in organizations
Learning e generate random numbers and random variates usiffgredt
Objectives techniques.
» develop simulation model using heuristic methods.
» gain the skill on an analysis of Simulation modedsg input analyzer
» attain the knowledge on output analysis and sinoriaoftwares
Unit — |

Introduction to Simulation: Simulation, Advantages, Disadvantages, Areas oficgijon,
System environment, components of a system, Moteal system, types of models, steps in a
simulation study.

Simulation Examples: Simulation of Queuing systems, Simulation of IneeptSystem, Other
simulation examples. (18)

Unit—1I

General Principles: Concepts in discrete - event simulation, event deleg/ Time advance
algorithm, simulation using event scheduling.

Random Numbers: Properties, Generations methods, Tests for Randamber- Frequency
test, Runs test, Autocorrelation test. (18)

Unit — 1l

Random Variate Generation: Inverse Transform Technique- Exponential, Unifokveibull,
Triangular distributions, Direct transformation fddormal and log normal Distributions,
convolution methods- Erlang distribution, Acceptaiejection Technique

Optimization Via Simulation: Meaning, difficulty, Robust Heuristics, Randomag&gh. (18)

Unit — IV

Analysis of Simulation Data

Input Modeling: Data collection, Identification and distributiowith data, parameter
estimation, Goodness of fit tests, Selection otitnpodels without data, Multivariate and time
series analysis.

Verification and Validation of Model - Model Building, Verification, Calibration and
Validation of Models. (18)
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Unit -V

Output Analysis — Types of Simulations with Respect to Output Analysi, Stochastic Nature
of output data, Measures of Performance and ttstimation, Output analysis of terminating
simulation, Output analysis of steady state sinnorhat

Simulation Softwares: felection of Simulation Software, Simulation packagdrend in
Simulation Software. (18)

Reference Books:

1. Jerry Banks, John S Carson, I, Berry L Nelson, iDa¢ Nicol, “Discrete Event system
Simulation, Pearson Education”, Asia, 4th Editid@07, ISBN: 81-203-2832-9.

2. Geoffrey Gordon, “System Simulation”, Prentice Hpllblication, 2nd Edition, 1978,
ISBN: 81-203-0140-3.

3. Averill M Law, W David Kelton, “Simulation Modellig & Analysis”, McGraw Hill
International Editions — Industrial Engineeringiasy 4th Edition, ISBN: 0-07-100803-9.

4. Narsingh Deo, “Systems Simulation with Digital Camgy”, PHI Publication (EEE), 3rd
Edition, 2004, ISBN : 0-87692-028-8.

Course Outcomes:

On completion of the course, the students will lble #o

CO1.: Identify the basic concepts of simulation -K2
CO2: Understand the terminologies in simulation and etiod -K2
CO3: Apply the optimization concepts in simulation -K3
CO4: Learn analysis of the data to be simulated K3 -
COS5: Learn and create simulation softwares K5 -

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

Co1 S M M W N S S M M M
CO2 S M M W M S S S M S
COo3 S S S M M S S S S M
CO4 S S S M S S S M S S
CO5 S S S M S S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course
Code &
Title MBEC I DATA WAREHOUSE TOOLS AND TECHNIQUES
BSc Semester : VI Credits : 5 Hrs: 6
Coanitive K2 - Understand
Lgevel K3 — Apply
K5 — Create
This Course aims to
» identify the concepts and principles of Informatican ETL tool
. » gain the skill on working with mapping
Learning : )
o » understand the filter transformations
Objectives .
» learn and apply sequence generator transformations
* |earn the role of XML and how to process XML data
Unit |
Introduction to Informatica - Informatica Architece — Installation - Configure Clients and
Repositories in Informatica - Source Analyzer aaggEt Designer in Informatica. (15)
Unit 1l
Mappings — Workflows — Workflow monitor — Debug Mapgs - Session Objects (15)
Unit 1l
Transformations in Informatica and Filter Transfatian - Source Qualifier Transformation -
Aggregator Transformation — Router — Joiner - Rardnsformation (15)
Unit IV

Sequence Generator Transformation - Transactiortr@omransformation - Lookup and Re-
usable transformation - Normalizer Transformatiéterformance Tuning for Transformation

(15)
Unit V
The role of XML: Introduction — How to use — Treé&Synatax —Elements — Attributes —
Namespaces — Display-HttpRequest — Parser — XML DORGLT — DTD (15)

Web References:

https://www.gquru99.com/informatica-tutorials.htmfor Units I-1V

https://www.w3schools.com/xml/default.asfor Unit V
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Course Outcomes:

On completion of the course, the students will ible &

CO1: Identify the basic concepts of informatica -K2
CO2: Understand and create mapping -K2, K5
CO3: Apply the basic transformations -K3
CO4: Apply the advanced transformations -K3
CO5: Understand the role of XML K2

Mapping of COs with POs & PSOs:

CO/PO PO PSO

Ccol
COo2
CO3
CO4
CO5
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Strongly Correlating(S) Moderately Correlating (M)
Weakly Correlating (W) No Correlating (N)
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Course

C%Ct'lz& MBEC Il CLOUD COMPUTING
BSc Semester : VI Credits : 5 Hrs: 6

Cognitive | K2 — Understand

Level K3 — Apply
This Course aims to

» learn the concepts in Cloud Computing

Learning » understand the cloud architecture
Objectives » gain the skill on data storage in cloud
» identify the security in cloud storage
» attain the knowledge in cloud applications

Unit |

Cloud Computing Foundation: Introduction to Cloudn@puting — Move to Cloud Computing —
Types of Cloud — Working of Cloud Computing (18)
Unit 1l

Cloud Computing Architecture: Cloud Computing Tealogy — Cloud Architecture — Cloud

Modeling and Design - Virtualization: Foundation Grid,Cloud and Virtualization —

Virtualization and Cloud Computing (18)
Unit 1l

Data Storage and Cloud Computing: Data Storageoud_Storage — Cloud Storage from LANs
to WANSs — Cloud Computing Services: Cloud Servie€sloud Computing at Work (18)
Unit IV

Cloud Computing and Security: Risks in Cloud Conmut- Data Security in Cloud — Cloud
Security Services — Cloud Computing Tools: Toolsl arechnologies for Cloud — Cloud
Mashaps — Apache Hadoop — Cloud Tools 8) (1

Unit vV
Cloud Applications — Moving Applications to the @bb— Microsoft Cloud Services — Google
Cloud Applications — Amazon Cloud Services — Cldynplications (18)
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Text Book

1. A. Srinivasan and J.Suresh, “Cloud Computing Practical Approach for Learning and
Implementation”, Pearson India Publications, 2014

Reference Book

1. Rajkumar Buyya, James Broberg, Andrzej, “Cloummputing: Principles and Paradigms”,
Wiley India Publications, 2011.

Course Outcomes:

On completion of the course, the students will ible &

CO1.: Identify the basic concepts of cloud computing -K2
CO2: Understand the architecture of cloud computing -K2
COa3: Apply data storage in cloud -K3
CO4: Understand security in cloud K2
CO5: Realize the various cloud applications K2-

Mapping of COs with POs & PSOs:

CO/PO PO PSO
1 2 3 4 5 6 1 2 3 4

Co1 S M M W N S S M M M
CO2 S M M W N S S S M S
COo3 S S S M S S S S S M
CO4 S S S M M S S M S S
CO5 S S S M M S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W) No Correlating (N)
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Course

C%Ct'lz& MBEC Ill  INTERNET OF THINGS
BSc Semester : VI Credits : 5 Hrs: 6

Cognitive | K2 — Understand

Level K3 — Apply
This Course aims to

» state the basics of Internet of Things

Learning * understand the protocols for loT
Objectives * learn the comparisons between IoT with WoT
e gain the skill on models of IoT
» define the applications of loT

Unit |

Definitions and Functional Requirements — Motivatie Architecture - Web 3.0 View of IoT —
Ubiquitous loT Applications — Four Pillars of 10T BNA of IoT -The Toolkit Approach for

End-user Participation in the Internet of Things.idleware for loT: Overview -
Communication middleware for 10T — 10T Informati&ecurity (18)

Unit 1l

Protocol Standardization for lIoT — Efforts — M2MdaimVSN Protocols — SCADA and RFID

Protocols — Issues with loT Standardization — &adifiData Standards —Protocols —IEEE

802.15.4 — BACNet Protocol — Modbus — KNX — ZigbHetwork layer — APS layer —Security
(18)

Unit 11

Web of Things versus Internet of Things — Two Pdlaf the Web — Architecture standardization
for WoT — Platform Middleware for WoT — Unified Mitler WoT Architecture — WoT Portals
and Business Intelligence. (18)

Unit IV

Integrated Billing Solutions in the Internet of Tigs Business Models for the Internet of things -
Network Dynamics: Population Models — Informatioms€Cades - Network Effects —Network
Dynamics: Structural Models - Cascading Behavior Nietworks - The Small-World
phenomenon (18)

Unit V

The Role of the Internet of Things for Increasedtohwmy and Agility in Collaborative
Production Environments -Resource Management in Ititernet of Things: Clustering,
Synchronization and Software Agents. Applicatiddsiart Grid —Electrical Vehicle charging
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References

1. Honbo Zhou, “The Internet of Things in the Cloud:Middleware Perspective”, CRC

Press, 2012.

2. Dieter Uckelmann, Mark Harrison, Michahelles, Fhori(Eds), “Architecting the Internet
of Things”, Springer, 2011.

3. David Easley and Jon Kleinberg, “Networks, Crowaisd Markets: Reasoning About a
highly Connected World”, Cambridge University Pre&310.

4. Olivier Hersent, Omar Elloumi and David Boswarthickithe Internet of Things:
Applications to the Smart Grid and Building”, Wile3012.

5. Olivier Hersent, David Boswarthick, Omar ElloumiTHe Internet of Things —Key
Applications and Protocols”, Wiley, 2012.

Course Outcomes:

On completion of the course, the students will lble #o

CO1.: Identify the basic concepts of web -K2

CO2: Understand the protocols in web -K2

CO3: Compare web with 10T -K3

CO4: Understand loT models K2

CO5: Realize the role and applications of 0T K2-

Mapping of COs with POs & PSOs:

CO/PO PO PSO

1 2 3 4 5 6 1 2 3 4

CO1 S M M W N S S M M M
CO2 S M M W N S S S M S
COo3 S S S M W S S S S M
CO4 S S S M M S S M S S
CO5 S S S M S S S S S S

Strongly Correlating(S) Moderately Correlating (M)

Weakly Correlating (W)

No Correlating (N)
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Annexure - |l

Evaluation and Question Paper Pattern:

Marks to be Awarded:

Internal Marks External Marks
1. Theory 25 75
2. Practical 40 60

Passing minimum for Internal and External marks:
FOR THEORY
The passing minimum for CIA shall be 40% out ofr@arks [i.e. 10 marks]
The passing minimum for Examinations shall be 4@fod 75 marks [i.e. 30 marks]
FOR PRACTICAL
The passing minimum for CIA shall be 40% out ofrdérks [i.e. 16 marks]
The passing minimum for Examinations shall be 4@fod 60 marks [i.e. 24 marks]

Internal and External Assessment

Theory
Internal: 25marks
Marks Distribution:  Assignment - 5 marks
CIA -1 - 10 marks
CIA-1I - 10 marks
Total - 25 marks

External: 75 marks

Marks Distribution: Section A 10*2 (20 marks)
Section B 5*@&5 marks) [Either or type]
Section C  3%BD marks) [Open choice]

Total - 75 marks
Practical
Internal: 40 marks
Marks Distribution: Testl - 15 rkawr
Test2 - 15 marks
Observation 10 marks
Total - 40 marks
External: 60 marks
Marks Distribution: Practical - 50marks
Record - 10marks
Total - 60marks

B.Sc Data Science Syllabus from 2019-2020 onwards Page 114



Question Paper Pattern for CIA | & Il and External:
CIA | — for first two and half units

CIA 1l — for remaining two and half units

Section A: 10 Questions x 2 Marks = 20 Marks
(Two Questions from each unit)

Section B: 5 Questions x 5 Marks = 25 Marks
(Internal Choice and one question from each unit)
Section C: 3 Questions x 10 Marks = 30 Marks

(Answer any three out of 5 questions and one queftom each unit)
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