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	CO
	Statement
	Skill
	Blooms
	Units

	CO1
	Understand the fundamental concepts of big data
	Understand
	L2
	1,2,3,4,5

	CO2
	Apply NoSQL for storing Big data
	Apply
	L3
	2

	CO3
	Apply the concepts of Map reduce and Hive for processing the Big Data
	Apply
	L3
	3

	CO4
	Apply the SPARK techniques in achieving data analytics with scalability and streaming capability.
	Apply
	L3
	4,5

	

	Unit No.
	Contents
	Mapped CO

	I
	Big data, convergence of key trends, unstructured data, industry examples of big data, web analytics, big data and marketing, fraud and big data, risk and big data, credit risk management, big data and algorithmic trading, big data and healthcare, big data in medicine, advertising and big data, big data technologies, introduction to Hadoop, open source technologies, cloud and big data, mobile business intelligence, Crowd sourcing analytics, inter and trans firewall analytics.
	
CO1

	II
	Introduction to NoSQL, aggregate data models, aggregates, key-value and document data models, relationships, graph databases, schema less databases, materialized views, distribution models, sharding, master-slave replication, peer- peer replication, sharding and replication, consistency, relaxing consistency, version stamps.
	
CO1, CO2

	III
	A Weather Dataset: Data format, Analyzing data with Hadoop, scaling out, The Design of Hadoop distributed file system (HDFS), HDFS Concepts: HDFS Federation, HDFS- High availability, Data locality, Java interface, data flow.

Introduction to Hive, data types, HiveQL data definition, HiveQL data manipulation, Table partitioning, Bucketing, Join strategies.
	CO1, CO3

	 IV
	Apache spark- Advantages over Hadoop, lazy evaluation, In memory processing, DAG, Spark context, Spark Session, RDD, Transformations- Narrow and Wide, Actions, Data frames ,RDD to Data frames, Catalyst optimizer, Data Frame Transformations, Working with Dates and Timestamps, Working with Nulls in Data, Joins,  Broadcast Variables, Accumulators.
	CO1,CO4

	V
	Spark- Stream Processing Fundamentals, Structured Streaming Basics - Core Concepts, Structured Streaming in Action, Transformations on Streams, Input sources and Output modes, Event-Time and State full Processing - Event Time, State full Processing.
	
CO1, CO4



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

	CO1
	√
	
	
	
	
	
	
	
	
	
	
	
	

	CO2
	√
	
	
	
	
	
	
	
	
	
	
	
	√

	CO3
	√
	
	
	
	
	
	
	
	
	
	
	
	

	CO4
	
	√
	
	
	
	
	
	
	
	
	
	
	


Strength of Correlation
Distribution of marks weightage to PO’s through CO’s. 
· The strength of correlation levels is based on percentage of marks distribution towards PO.
	CIE
	Test
	Test Number
	Marks

	
	Objective Exam (10)
	Objective Exam -1
	10

	
	
	Objective Exam -2
	10

	
	Assignment (5)
	Assignment -1 
	5

	
	
	Assignment - 2
	5

	
	Descriptive Exam (15)
	Descriptive Exam - 1
	15

	
	
	Descriptive Exam - 2
	15




	CO
	Skill
	Blooms
	Units
	Assessing Tools can be used to measure CO (CIE)
Marks
	Assessing Tools can be used to measure CO (SEE)
Marks

	CO1
	Understand
	L2
	1,2,3,4,5
	Objective Exam-10
Descriptive Exam 1–3.75 
Assignment – 1.25
	30

	CO2
	Apply, Apply
	L3
	2
	Descriptive Exam 1–3.75
Assignment – 1.25
	15

	CO3
	Apply, Communication
	L3
	3
	Descriptive Exam –2 2.5
Assignment –0.8
	15

	CO4
	Apply, Apply
	L3
	4,5
	Descriptive Exam –2
5
Assignment – 1.7
	10



Strength of Correlation

	% of questions towards PO
	Level (Weight)

	>=20% of total marks
	3

	>=10% and <20% of total marks
	2

	< 10% of total marks 
	1



	CO
	Skill
	Bloom's
	Units
	Assessing tools can be used to measure CO (CIE) 
Marks
	CIE Total
	Assessing tools
 can be used to measure 
CO (SEE)
 Marks
	Total (CIE
+SEE)
	Percentage (%)
	Strength of Correlation
	PO

	CO1
	Understand
	L2
	1,2,3,4,5
	Objective Exam-10
Descriptive exam-3.75
Assignment-1.25 
	15
	30
	45
	44.5%
	3
	PO1

	CO2
	Apply, Apply
	L3
	2
	Descriptive Exam –3.75
Assignment – 1.25
	5
	10
	5
	15%
	2
	
PO1,
PSO2


	CO3
	Apply, Communication
	L3
	3
	Descriptive Exam 2.5
Assignment –0.8
	3.3
	10
	13.3
	13.3%
	2
	
PO1


	CO4
	Apply, Apply
	L3
	4,5
	Descriptive Exam – 5
Assignment – 1.7
	6.7
	20
	26.7
	26.7%
	3
	PO2



Course Articulation Matrix:
	



Contribution of Course Outcomes towards achievement of Program Outcomes & Strength of correlations (3:Substantial, 2: Moderate, 1:Slight)

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

	CO1
	3
	
	
	
	
	
	
	
	
	
	
	
	

	CO2
	2
	
	
	
	
	
	
	
	
	
	
	
	2

	CO3
	2
	
	
	
	
	
	
	
	
	
	
	
	

	CO4
	
	3
	
	
	
	
	
	
	
	
	
	
	

	Average
	2.33
	3
	
	
	
	
	
	
	
	
	
	
	2
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