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	Name of the Faculty
	  

	Designation/Department
	AP/CSE

	Course Code/Name
	U23CST61/ BIG DATA ANALYTICS

	Year/Section/Department
	III/CSE

	Credits Details
	L:3
	T:0
	P:0
	C:3

	Total Contact Hours Required
	45


Syllabus:

	UNIT I   UNDERSTANDING BIG DATA 

	No. Of Periods: 9

	Introduction to big data – convergence of key trends – unstructured data – industry examples of big data – web analytics – big data applications– big data technologies – introduction to Hadoop – opensource technologies – cloud and big data – mobile business intelligence – Crowd sourcing analytics – inter and trans firewall analytics. 

	UNIT II   NOSQL DATA MANAGEMENT 
	No. Of Periods: 9

	Introduction to NoSQL – aggregate data models – key-value and document data models – relationships – graph databases – schemaless databases – materialized views – distribution models – master-slave replication – consistency - Cassandra – Cassandra data model – Cassandra examples – Cassandra clients. 

	UNIT III  MAP REDUCE APPLICATIONS  
	No. Of Periods: 9 

	MapReduce workflows – unit tests with MRUnit – test data and local tests – anatomy of MapReduce job run – classic Map-reduce – YARN – failures in classic Map-reduce and YARN – job scheduling – shuffle and sort – task execution – MapReduce types – input formats – output formats. 

	 UNIT IV  BASICS OF HADOOP 
	No. Of Periods: 9

	Data format – analyzing data with Hadoop – scaling out – Hadoop streaming – Hadoop pipes – design of Hadoop distributed file system (HDFS) – HDFS concepts – Java interface – data flow – Hadoop I/O – data integrity – compression – serialization – Avro – file-based data structures - Cassandra – Hadoop integration. 

	UNIT V HADOOP RELATED TOOLS 

	No. Of Periods: 9

	Hbase – data model and implementations – Hbase clients – Hbase examples – praxis. Pig – Grunt – pig data model – Pig Latin – developing and testing Pig Latin scripts. Hive – data types and file formats – Hive QL data definition – Hive QL data manipulation – HiveQL queries. 



Objective:
 (
To understand big data. 
To learn and use NoSQL big data management. 
To learn mapreduce analytics using Hadoop and related tools. 
To work with map reduce applications 
T
 
o understand the usage of Hadoop related tools for Big Data Analytics 
 
)
Text Books:
	T1.   Michael Minelli, Michelle Chambers, and AmbigaDhiraj, "Big Data, Big Analytics: Emerging Business Intelligence and Analytic Trends for Today's Businesses", Wiley, 2013.
T2. Eric Sammer, "Hadoop Operations", O'Reilley, 2012. 3. Sadalage, Pramod J. “NoSQL distilled”, 2013 


 (
R1. 
E. Capriolo, D. Wampler, and J. Rutherglen, "Programming Hive", O'Reilley, 2012
.
R2. 
Lars George, "HBase: The Definitive Guide", O'Reilley, 2011. 
R3.
 
Eben Hewitt, "Cassandra: The Definitive Guide", O'Reilley, 2010 
R4.
 
Alan Gates, "Programming Pig", O'Reilley, 2011. 
 
)Reference Book:

 (
W1. 
https://www.brainkart.com/materials/big-data-analytics---ccs334-2223/
W2. 
https://www.studocu.com/in/document/anna-university/big-data-analytics/btechit-elective-syllabus-big-data-analytics-ccs334/67472703
W3. 
https://www.aplustopper.com/ccs334-big-data-analytics-syllabus/
)Website:

 (
https://onlinecourses.nptel.ac.in/noc20_cs92/preview
https://www.classcentral.com/course/bigdata-analytics-4216
https://www.udemy.com/course/big-data-analytics/
)Online Mode of Study (if Any):

Course Plan:
	TopicNumber
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I                                                UNDERSTANDING BIG DATA                                               (9)

	1
	Introduction to big data, convergence of key trends
	T1
	1-15
	BB/PPT
	1
	1

	2.
	Unstructured data - industry examples of big data
	T1
	16-30
	BB
	1
	2

	3.
	Web analytics - big data applications
	T1
	31-45
	BB
	1
	3

	4.
	Big data technologies - introduction to Hadoop
	T1/T2
	46-60
	BB/PPT
	1
	4

	5.
	Open source technologies
	T1
	61-75
	BB
	1
	5

	6.
	Cloud and big data
	T1
	76-90
	BB
	1
	6

	7.
	Mobile business intelligence
	T1
	91-105
	BB
	1
	7

	8.
	Crowd sourcing analytics
	T1
	106-120
	BB
	1
	8

	9.
	Inter and trans firewall analytics
	T1
	121-135
	BB
	1
	9

	Outcome of Unit I:
CO1: Describe big data and use cases from selected business domains.

	 UNIT II                           NOSQL DATA MANAGEMENT                                                              (9)

	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	1.
	Introduction to NoSQL (Why NoSQL?)
	T3
	3-12
	BB/PPT
	1
	10

	2.
	Aggregate data models
	T3
	13-18
	BB
	1
	11

	3.
	Key-value and document data models
	T3
	19-24
	BB
	1
	12

	4.
	Relationships - graph databases
	T3
	25-30
	BB
	1
	13

	5.
	Schemaless databases - materialized views
	T3
	31-36
	BB/PPT
	1
	14

	6.
	Distribution models - master-slave replication
	T3
	37-43
	BB
	1
	15

	7.
	Consistency - Cassandra Introduction
	T3
	47-55
	BB
	1
	16

	8.
	Cassandra data model
	T3
	99-105
	BB
	1
	17

	9.
	Cassandra examples: Cassandra clients
	T3
	106-112
	BB
	1
	18

	Outcome of Unit II:
 CO2: Define NoSQL big data management.

	UNIT III                  MAP REDUCE APPLICATIONS                                                               (9)

	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	1.
	MapReduce workflow
	T2
	25-35
	BB/PPT
	1
	19

	2.
	How MapReduce works with big data
	T2
	36-40
	BB
	1
	20

	3.
	Test data and local tests
	T2
	41-45
	BB
	1
	21

	4.
	Anatomy of MapReduce job run & Classic Map-reduce
	T2
	46-55
	BB
	1
	22

	5.
	YARN - Failures in classic Map-reduce and YARN
	T2
	56-65
	BB
	1
	23

	6.
	Job scheduling - shuffle and sort
	T2
	75-85
	BB
	1
	24

	7.
	Task execution
	T2
	86-95
	BB
	1
	25

	8.
	MapReduce types - Input formats
	T2
	167-175
	BB
	1
	26

	9.
	Output formats
	T2
	176-185
	BB/PPT
	1
	27

	Outcome of Unit III:
CO3: Install, configure, and run Hadoop and HDFS.

	UNIT IV                                                 Basics of Hadoop                                                            (9)

	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	1.
	Data format - analyzing data with Hadoop
	T2
	7-15
	BB
	1
	28

	2.
	Scaling out - Hadoop streaming
	T2
	16-24
	BB
	1
	29

	3.
	Hadoop pipes
	T2
	41-45
	BB
	1
	30

	4.
	Design of Hadoop distributed file system (HDFS)
	T2
	46-50
	BB/PPT
	1
	31

	5.
	HDFS concepts - Java interface
	T2
	51-55
	BB
	1
	32

	6.
	Data flow - Hadoop I/O
	T2
	56-60
	BB
	1
	33

	7.
	Data integrity - compression - serialization
	T2
	75-80
	BB
	1
	34

	8.
	Avro - file-based data structures
	T2
	135-145
	BB
	1
	35

	9.
	Cassandra - Hadoop integration
	T2
	146-155
	BB
	1
	36

	
Outcome of Unit IV:
 CO4: Perform map-reduce analytics using Hadoop.

	UNIT V                           CHALLENGESIN IOT AND CASESTUDIES                      (9)

	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative    Period

	1.
	Pig - Grunt
	R4
	19-25
	BB/PPT
	1
	37

	2.
	Pig data model
	R4
	33-39
	BB
	1
	38

	3.
	Pig Latin - developing and testing Pig Latin scripts
	R4
	40-46
	BB
	1
	39

	4.
	Hbase clients - Hbase examples
	R2
	75-85
	BB
	1
	40

	5.
	Praxis - Hbase
	R2
	86-95
	BB
	1
	41

	6.
	Hive - data model and implementation
	R1
	100-110
	BB/PPT
	1
	42

	7.
	Hive - data types and file formats - Hive QL data definition
	R1
	111-120
	BB
	1
	43

	8.
	Hive QL data manipulation
	R1
	121-130
	BB
	1
	44

	9.
	HiveQL queries
	R1
	131-140
	BB
	1
	45

	Outcome of Unit V:
  CO5: Use Hadoop related tools such as Hbase, Cassandra, Pig, and Hive for big data analytics.
   CO6: Describe big data and use cases from selected business domains.



Course Outcome:
 (
At the end of the course the students will be able to: 
CO1: 
Describe big data and use cases from selected business domains. 
CO2: 
Explain NoSQL big data management. 
CO3: 
Install, configure, and run Hadoop and HDFS. 
CO4: 
Perform map-reduce analytics using Hadoop. 
CO5: 
Usage Hadoop-related tools such as HBase, Cassandra, Pig, and Hive for big data analytics. 
CO6: 
Describe big data and use cases from selected business domains. 
)

Course Outcome Vs Program Outcome Mapping:

	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PSO1
	PSO2

	CO 1
	3
	2
	3
	3
	3
	-
	-
	-
	1
	3
	3
	3
	2

	CO 2
	2
	2
	2
	1
	2
	-
	-
	-
	2
	2
	1
	2
	2

	CO 3
	1
	1
	3
	2
	3
	-
	-
	-
	1
	2
	1
	1
	2

	CO 4
	2
	3
	3
	1
	2
	-
	-
	-
	3
	1
	2
	2
	2

	CO 5
	1
	2
	3
	2
	2
	-
	-
	-
	2
	1
	3
	1
	1

	CO 6
	1
	2
	3
	2
	2
	-
	-
	-
	2
	1
	3
	1
	1

	AVG
	1.8
	2
	2.8
	1.8
	2.3
	-
	-
	-
	1.8
	1.6
	2.1
	1.6
	1.6



Topic beyond Syllabus
· Advanced Stream Processing and Real-Time Analytics
· Modern Data Warehousing and Cloud Architectures
· Machine Learning on Big Data (MLOps)
Internal Evaluation Components:
	Web portal
	Assignment
	Components
	Topic Number with Topic / Unit Details
	Relevance to CO

	Web portal 1
	--
	Assessment – I (60)
	Unit I and II
	CO 1 &CO2

	
	1
	Assignment – Handwritten (20)
	1. Introduction to big data, convergence of key trends
2. Aggregate data models
	CO1

CO2

	
	2
	Assignment – Poster Presentation /  PPT (20)
	1. Web analytics - big data applications
2. Key-value and document data models
	CO1

CO2


	Web portal 2
	--
	Assessment – II (60)
	Unit III and IV
	CO3&CO4

	
	3
	Seminar (20)
	1. How MapReduce works with big data
2. Data format - analyzing data with Hadoop
	CO3

CO4

	
	4
	Case Study Report (20)
	1. Test data and local tests
2. Scaling out - Hadoop streaming
	CO3
CO4

	Web portal 3
	--
	Model Exam (75)
	Unit I to V
	CO1 to CO6

	
	5
	MCQ (15)
	Unit I to V
	CO1 to CO6

	
	-
	Course Attendance (10)
	--
	--




Submission Details:

	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Model)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	
	
	
	
	



Google Class Code Details:
Google Class Code: 
Class Name:  
PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:
	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	37
	23
	-
	-
	-
	-
	
	
	
	
	
	

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	-
	-
	37
	23
	-
	-
	
	
	
	
	
	

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	20
	20
	20
	20
	10
	10
	
	
	
	
	
	




 
Prepared By	Verified By
[bookmark: _GoBack]Approved By
PRINCIPAL
 (
6
)
image1.jpeg
DHANALAKSHNMI SRINIVASAN ENGINEERING COLLEGE
(AUTONOMOUS)
Approved by AICTE & Affiliated to Anna University, Chennai
Re-Accredited with ‘A" Grade by NAAC, Accredited by TCS.
Accredited by NBAC AERO, CSE, IT & MECH)
Re-Accredited by NBA( BME, ECE & EEE)
PERAMBALUR - 621 212, Tamil Nadu





