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1. RATIONALE

Data analytics techniques enable a business to take raw data and uncover patterns to extract
valuable insights. Data analysis helps companies make informed decisions, create a more
effective marketing strategy, improve customer experience and streamline operations.

2. COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:
e Use Big data analytic technologies to process large amount of heterogeneous raw
data to retrieve information.

3. COURSF OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

a. Describe Big data and Big Data Analytics.

Apply the Big data Analytics procedure to work on datasets.

Describe Hadoop Distributed File System.

Analyze structured data using HIVE.

Analyze structured, semi structured and unstructured data using SPARK.

¢ oo

4. TEACHING AND EXAMINATION SCHEME

Teaching Examination Scheme
Sch
(IncH‘:)rll::s) Theory Practical

‘ Credits | Paper ESE PA Total ESE PA Total
L Lk (L+T+P)| Hrs. | Max| Min | Max | Min| Max| Min| Max | Min| Max| Min| Max| Min
31012 5 3 70 | 28 | 30* | O 100 40 | 25@| 10 | 25 10| 50| 20

(**) marks should be awarded on the basis of internal end semester theory exam of 50 marks
based on the specification table given in S. No. 9.

(~?): For the practical only courses, the PA has two components under practical marks i.e.
the assessment of practicals (seen in section 6) has a weightage of 60% (i.e.30 marks) and
micro-project assessment (seen in section 12) has a weightage of 40% (i.e.20 marks). This is
designed to facilitate attainment of COs holistically, as there is no theory ESE.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P -Practical; G Qfoe\ﬁl >

.- . A ~I7n
ESE -End Semester Examination; PA - Progressive Assessment, ‘#’: No Theory;ﬁxammaglﬁn\(#(
- ‘f‘ 2o A}. \.{*{

5. COURSE MAP (with sample COs, Learning Outcomes i.e. LOs and,{éz 1% % o
< p
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Sr.
No.

Practical Exercises
(Learning Outcomes to be achieved through practical)

Unit
No.

Approx.
Hrs.
Required

Write a Pandas program

a. To import given excel data into a Pandas Dataframe.

b. To get the data types of the given excel data fields.

c. To read specific columns from a given excel file.

d. To find the sum, mean, max, min value of a specific
column of a given excel file.

To import some excel data skipping some rows or columns.
To select the specified columns and rows from a given data

oo

frame.
g. To Delete Rows and Columns from DataFrame.

II

04+

Pertorm the Extract- | ranstorm-Load (ETL) process

Import the functions and required modules

Download the source file

Extract the zip file

Set the path for the target files

Use the extract( ) tunction to extract data from multiple sources

O oaD o

Transform the data as per the given requirement using
transform( ) function

g. Load the data into the target file

h. Call the log function for each phase

II

04*

Study any one Hadoop Use Case.

vV

02*

Create Hive table:

a. Create Hive External Table.
b. Load data into Hive table.
c. Create Hive Internal Table.

02*

Load the data into Hive Table:

. Load data from Local file system

b. Load data from Hdfs file system

c. Copy data to Hive table Location

d. Sqoop Hive import to import table data

o

04*

Create Hive table with following storage format specification:
Hive Text File Format

Hive Sequence File Format

Hive RC File Format

Hive AVRO File Format

Hive ORC File Format

Hive Parquet File Format

S

02*

Consider the sample logs.txt shown in figure. Write a
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2 Performance Indicators We.lghtage

No. in %

] Import packages and Libraries of Python / Scala /Hive / Spark. 20

’ Use Python / Scala /Hive / Spark to create, edit, assemble and link the 40

programs.

3 Debug, test and execute the programs 20

4 Able to answer oral questions. 10

5 Submission of report in time. 10
Total 100

Additionally, the following affective domain LOs (social skills/attitudes), are also important
constituents of the competency which can be best developed through the above mentioned
laboratory/field based experiences:

a. Work with various libraries to handle data.

b. Demonstrate working as a leader/a team member.

c. Maintain tools and equipment.

d. Follow ethical practices.

The development of the attitude related LOs of Krathwohl’s ‘Affective Domain Taxonomy’,
the achievement level may reach:

e “Valuing Level’ in 1% year

e ‘Organizing Level’ in 2" year and

e ‘Characterizing Level” in 3" year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

1\?(')' Equipment Name with Broad Specifications Expt. S.No.
| 8 Hardware: Personal computer, (i3 preferable), RAM minimum 4

GB onwards. For all
2. Operating system: Windows 10 onward Experiments
5. Software: Editor: Python setup '

Apache Hadoop and Hive Practical 5to 11
4. Software: Editor: Scala setup Practical 8 to 11

8. UNDERPINNING THEORY COMPONENTS
The following topics/subtopics should be taught and assessed in order to develop LOs in the
cognitive domain for achieving the COs to attain the identified competency.

Unit MaJ.O r Lear.'l'ung Out;omes Topics and Sub-topics
(in cognitive domain)
Unit —1I la. Describe the characteristics 1.1 Introduction:
Introduction of data. e Characteristics of Data
to Big Data 1b. Define Big Data. e Evolution of big data
Analytics lc. Explain the challenges with e Definition of Big Data
Big Data. e Challenges with Big
1d. Define Big Data Analytics. e What is Big Data
le. Explain the challenges with e Why Big Data
Big Data Analytics. 1.2 Introduction to Big DatacZ
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Major Learning Outcomes

Unit T Topies and Sub-topics
Language commands. 4.5 HIVE Query Language
4e. Explain SERDE. 4.6 RCF1le Implementation
4f. Describe User Defined 4.7 SERDE
Functions. 4.8 User Defined Functions
Unit-V Sa. State the use of Apache 5.1 What Is Apache Spark?
Introduction Spark. 5.2 Why Apache Spark?
to SPARK 5b. Compare Spark and Hadoop | 5.3 Spark vs. Hadoop MapReduce

MapReduce.

. Describe Apache Spark

Architecture.

. State the Spark Components.

5.4 Apache Spark Architecture
5.5 Spark Components

5.6 Spark Shell

5.7 Spark Core: RDD

Se. Define RDD. e RDD Operations

5f. tate the RDD Operations. e Creating an RDD

5g. Execute commands of Spark | 5.8 What Is Spark SQL?
SQL. 5.9 Spark Scssion

Sh. Describe Datal'rame 5.10 Creating DataFrames
Operations. e DataFrame Operations

51. Describe Generic T.0ad and e Dataset Operations

Save Functions.
5j. Write a code for Building
Spark 5QL Application with

5.11 Different Data Sources: Generic Load
and Save Functions
5.12 Building Spark SQL Application witly

SBT. : SBT
Sk. Explain Spark Real-Time 5.13 Spark Real-Time Use Case
Use Case. e Data Analytics Project Architecture

e Use Cases

Note: To attain the COs and competency, above listed Learning Quicomes (LOs) need to be
undertaken to achieve the ‘Application Level’ of Bloom’s ‘Cognitive Domain Taxonomy’.

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

. : Distribution of Theory Marks

%‘:}‘t Unit Title T;”;‘(f‘ﬁ‘,‘.;‘g R | U | A | Total

Level | Level | Level | Marks
I Introduction to Big Data Analytics 08 08 04 - 12
II | Data Analytics Process 10 06 06 02 14
III | The Big Data Technology: Hadoop 08 06 06 02 14
IV | Introduction to HIVE 10 02 06 06 14
V | Introduction to SPARK 12 06 04 06 16
Total 48 28 26 16 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and to teachers to teach and assess students with respect to attainment of LOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table. s
This specification table also provides a general guideline for teachers to frame?
semester practical theory exam paper which students have to undertake. /g?/" .

[ Ar

(< ’

10. SUGGESTED STUDENT ACTIVITIES
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e To join the two given dataframes along rows and merge with another dataframe along

the common column.

e To join the two dataframes using the common column of both dataframes.
d. Create Hive table, load data into Hive table and Execute following Hive built-in

functions

on given Hive Table (Simple Functions, Aggregate Functions, Date Function).

e. Create an RDD:

e Use the parallelize method of SparkContext. Create Array of integers and pass that as
an argument to the parallelize method.

e Using an external data source.

o Using an external datasource HDFS
e Create an RDD of a numeric list. Then apply map(func) to multiply each element by 2.
f. Implement Matrix algorithms in SparkSql programming.

g. Perform Untyped Dataframe operations of SparkSQL (Select, Filter and Aggregate
Operations) on a given dataset.

13.  SUGGESTED LEARNING RESOURCES

1\?(') Title of Book Author Publication
. ) Seema Acharya Wiley India
]| [[f e cret Subhashini ISDN: 978-81-265-7951-8
Chellappan ISBN: 978 81 265 8836 7(ebk)
Big Data Science & Analytics | Arshdeep Bahga !
2 | AHandsOn Approach Vijay Madisetti TN Pe-1-0207800-1
: : Wiley India
3 | paafnalytics Using PN | phart Motwani | ISBN: 978-81-265-0295-0
ISBN: 978-81-265-8965-4(ebk)
. . Apress
Subhashini .
Practical Apache Spark - Chellappan IEBIE13 (gble): 978-1-4842-
* | Using the Scala API Dharanith ke
. G e ISBN-13 (electronic): 978-1-
C— 4842-3652-9

14. SOFTWARE/LEARNING WEBSITES

oo

engineering-etl-process/ (As on 18 April 2023)

https://spark.apache.org/docs/latest/rdd-programmingguide.html (For practicals on
Spark) (As on 18 April 2023) '
https://www.simplilearn.com/what-is-big-data-analytics-article (As on 18 April 2023)
https://www.analyticsvidhya.com/blog/2021/06/implementing-python-to-learn-data-
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