
SRI VENKATESWARA UNIVERSITY
BCA (DATA SCIENCE) Honours– W.E.F. 2024-25

Year Semester Course Titleofthe Course
No. of

Hrs/Week No. of
Credits

II IV

9
Python Programming 3 3

Python ProgrammingLab 2 1

10
Fundamentals of Data Engineering 3 3

Fundamentals of Data Engineering  
Lab

2 1

11

Statistical Techniques 3 3

Statistical Techniques Lab 2 1

Note: 
Course-9  Python  Programming is  common  to  all  BCA  Programmes  General/  Artificial  Intelligence/  
Big Data / Data Science / Cloud Computing Specializations. 

Course-11  Statistical  Techniques is  common  to   BCA Programmes  Artificial  Intelligence/  Big  Data/  
Data Science / Cloud Computing Specializations. 



SRI VENKATESWARA UNIVERSITY::TIRUPATI
BCA General/Artificial Intelligence/Big Data/Cloud Computing/ Data Science

Honours
II Year IV Semester

COURSE9:PYTHONPROGRAMMING
(w.e.f. 2024-25)

Theory                                                     Credits: 3                                                                     3 hrs/week  

Course Objectives: 
Python is a language with a simple syntax, and a powerful set of libraries. It is an interpreted
language, with a rich programming environment, including a robust debugger and profiler. While
it is easy for beginners to learn, it is widely used in many scientific areas for data exploration. 

Course Outcomes: 

Upon successful completion of the course, a student will be able to: 

1. Examine Python syntax and semantics and be fluent in the use of Python flow control and 
functions. 
2. Demonstrate proficiency in handling Strings and File Systems. 
3. Create, run and manipulate Python Programs using core data structures like Lists, Dictionaries 
and use Regular Expressions. 
4. Interpret the concepts of Object-Oriented Programming as used in Python.

Unit-I
Getting Started  with  Python:  Introduction  to  Python,  Python  Keywords,  Identifiers,
Variables, Comments,  Data  Types,  Operators,  Input  and  Output, Type  Conversion,
Debugging.  Flow  of  Control,  Selection,  Indentation,  Repetition,  Break  and  Continue
Statement, Nested Loops.
Strings-String Operations, Traversing a String, String handling Functions.

Case Study:

1.   Study the features that make Python different from Procedural Languages.

Unit-II
Functions: Functions, Built-in Functions, User Defined Functions, recursive functions, Scope
of a Variable

Python  and  OOP:  Defining  Classes,  Defining  and  calling  functions  passing  arguments,
Inheritance, polymorphism, Modules– date time, math, Packages.

Exception Handling- Exception in python, Types of Exception, User-defined Exceptions.

Case Study:

1.   Present a report of how Exception handling is different from JAVA Exceptional Handling.



Unit-III
List:  Introduction  to  List,  List  Operations,  Traversing  a  List,  List  Methods  and  Built-in
Functions.

Tuples and Dictionaries: Introduction to Tuples, Tuple Operations, Tuple Methods and Built-
in Functions, Nested Tuples. Introduction to Dictionaries, Dictionaries are Mutable, Dictionary
Operations, Traversing a Dictionary, Dictionary Methods and Built-in functions.

Case Study:

1.   What are the special  features of dictionaries and try to analyze about the same features in
any other language.

Unit-IV
Introduction to NumPy: Array, NumPy Array, Indexing and Slicing, Operations on Arrays,
Concatenating Arrays, Reshaping Arrays, Splitting Arrays, Statistical Operations on Arrays.

Data  Handling:  Introduction  to  Python  Libraries,  Series,  Data  Frame,  Importing  and
Exporting Data between CSV Files and Data Frames.

Case Study:

1. Present a paper on advanced features of NumPy.

Unit-V
Plotting Data  using  Matplotlib:  Introduction,  Plotting using Matplotlib  –  Line  chart,  Bar
chart, Histogram, Scatter Chart, Pie Chart.

Database  Connectivity:  Importing  MySQL  for  Python,  Connecting  with  a  database,
Forming aquery in MySQL, Passing a query to MySQL.

Case Study:

1. Present a paper on the features and advantages of MySQL compared to other commercial
Databases.

References:
1.   Mark Lutz, Learning Python,5th Ed. O‟REILLY
2.   Core Python Programming by Dr. R. Nageswara Rao
3.   Problem Solving and Python Programming by E.BalaguruSwamy
4.   Python programming: using problem solving approach by ReemaThareja.
5.   Albert Lukaszewski, MySQL for Python, Packet Publishing



BCA General/Artificial Intelligence/Big Data/Cloud Computing/ Data Science

Honours
II Year IV Semester

COURSE9:PYTHONPROGRAMMING
Practicals                                                 Credits: 1                                                                      2hrs/week  

Lab Programs
1. Write a Program to check whether given number is Armstrong or not.
2.  Write a Program to check whether given number is perfect or not.
3.  Write a program to find factorial of given number using recursive function
4.  Write a program to implement inheritance and polymorphism
5.  Demonstrate a python code to print try, except and finally block statements
6.  Write a program to demonstrate String handling functions
7.  Write a program to input n numbers from the user. Store these numbers in a tuple.  Print the

maximum and minimum number from this tuple.
8.  Write a program  to  enter names of employees  and their salaries  as input and store them in  
      a dictionary
9.  Write a program to implement statistical operations on arrays using numPy
10. Write a program to import and export CSV file to DataFrame.
11. Create the DataFrame Sales containing yearwise sales and perform basic operation on it.
12. Visualize the plots using matplot lib.
13. Write a program to connect with MySQLdatabase and perform CRUD(Create, Read, Update 
      and Delete) operations



MODEL QUESTION PAPER
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BCA General/Artificial Intelligence/Big Data/Cloud Computing/ Data Science

Honours
II Year IV Semester

COURSE9:PYTHON PROGRAMMING
(w.e.f. 2024-25)

Time : 3 Hrs                                                                                                         Max Marks : 75  

SECTION - A
Answer any Five of the following 5 X 3= 15 Marks
1. Short answer question from Unit-1
2. Short answer question from Unit-1
3. Short answer question from Unit-2
4. Short answer question from Unit-2
5. Short answer question from Unit-3
6. Short answer question from Unit-3
7. Short answer question from Unit-4
8. Short answer question from Unit-4
9. Short answer question from Unit-5
10. Short answer question from Unit-5

SECTION - B
Answer any Five of the following 5 X 12= 60 Marks
11. Long answer question from Unit-1
12. Long answer question from Unit-1
13. Long answer question from Unit-2
14. Long answer question from Unit-2
15. Long answer question from Unit-3
16. Long answer question from Unit-3
17. Long answer question from Unit-4
18. Long answer question from Unit-4
19. Long answer question from Unit-5
20. Long answer question from Unit-5



SRI VENKATESWARA UNIVERSITY::TIRUPATI
BCA Data Science Honours

II Year IV Semester
COURSE 10:Fundamentals of Data Engineering

(w.e.f. 2024-25)
Theory                                                     Credits: 3                                                                     3 hrs/week  

CourseObjectives:

CourseOutcomes:
Thestudents willbe able to:

 know  the  professional  role  of  data  engineers  in  organizations  and  career  paths  for
dataprofessionals.

 understand the data engineering lifecycle
 how to build data pipelines to collect, transform, analyze, and visualize data frommultiple

source systems.
 use SQL to transform and query data.
 understand data modeling techniques for organizing and managing data.

Unit I
Data Engineering Described  :What isData Engineering?-Data Engineering Defined – The
Data  Engineering  Lifecycle  –  Evolution  of  Data  Engineer  –  Data  Engineering  and Data
Science. Data Engineering Skills and Activities  : Data Maturity and the Data Engineer – The
Backgroundand  skills  of  a  Data  Engineer  –  Business  Responsibilities  –  Technical
Responsibilities  –  The  continuum of  Data  Engineering  Roles.  Data  Engineers  inside  an
Organization  : internal-facing vs External Facing Data Engineers – Data Engineers and Other
Technical Roles[Chapter-1]. The Data Engineering Life  Cycle:  What is Data Engineering
Life Cycle? – Major Undercurrents Across the Data Engineering Life Cycle.[Chapter-2]

Unit II
Designing Good Data Architecture:      What is Data Architecture?      :,Enterprise Architecture
Defined – Data Architecture Defined – Good Data Architecture.  Principles of Good Data
Architecture –  Major  Architecture  Concepts:Domains  and  Services,  Distributed  Systems,
Scalability, and Designing for failure, Tight vs Loose coupling,  user access, Event-driven
Architecture.Examples and Types of Data Architecture: Data Warehouse, Data Lake, Modern
Data  Stack,  Lambda  Architecture,  Kappa  Architecture,  Architecture  for  IoT,  Data
Mesh[Chapter-3]  Choosing  Technologies  Across  the  Data  Engineering  Life
CycleConsiderations for choosing data technologies[Chapter-4]

CaseStudy:

1.   Presentyour understandingon Principles of Good Data Architecture.

Unit III
Data  Generation  in  Source  System:  Sources  of  Data:  How is  data  created?–  Source
Systems:  Main  IdeasFiles  and  Unstructured  Data,  APIs,  Application  Databases,  Online
Analytical Processing System, Change Data Capture, Logs, Database Logs, CRUD, Insert-
Only, Messages and Streams, Types of Time.  Source System Practical Details:   Databases,
APIs,  Data  Sharing,  Third-Party  Data  Sources,  Message  Queues  and  Event-Streaming
platforms [Chapter-5].



Unit IV
Storage:  Raw  Ingredients  of  Data  Source:Magnetic  Disk  Drive,  Solid  State  Disk,
Random access Memory,  Networking and CPU, Serialization,  Compression,  Caching.
Data  Storage  Systems:  Single  Machine  Vs.  Distributed  Storage,  Eventual  Vs  Strong
consistency,  File  Storage,  Block  Storage,  Object  Storage.  Data  Engineering  Storage
Abstraction:The Data Warehouse, The Data Lake, The Data Lakehouse, Data Platforms.
Big Ideas and Trends in Storage: Data Catalog,  Data Sharing, Schema, Data Storage
Lifecycle and Data Retention[Chapter-6]. 

Ingestion:  What is  Data Ingestion?  Key Engineering considerations for the Ingestion
Phase:  Bounded  Vs  Unbounded  Data,  Frequency,  Synchronous  Vs  Asynchronous
Ingestion, Serialization and Deserialization, Throughput and Scalability, Reliability and
Durability, Payload, Push Vs. Pull  Vs.  Poll  Patterns.  Batch Ingestion Considerations:
Snapshot  or  Differential  Extraction,  File-Based Export  and Ingestion,  ETL Vs.  ELT,
Inserts, Updates, and Batch Size, Data Migration.  Ways to Ingest Data:Direct Database
Connection,  Change  Data  Capture,  APIs,  Message  Queues  and  Event-Streaming
Platforms, Managed Data Connectors, Moving Data with Object Storage, EDI, Databases
and File Export, Practical Issues with common File Formats, Shell, SSH, SFTP and SCP,
Webhooks, Web Interface, Web Scraping. [Chapter-7]

Unit V
Queries, Modeling and Transformation:Queries: What is a Query? The Life of a Query, The
Query Optimizer,  Improving Query Performance.  Data Modeling:What  is  a  Data Model?
Conceptual,  Logical,  and Physical  Data Models,  Normalization,  Techniques for  Modeling
Batch  Analytical  Data.  Transformations:  Batch  Transformations,  Materialized  Views,
Federated Queries, and Query Virtualization. [Chapter-8].
 
Serving Data for Analytics, Machine Learning and Reverse ETL:General Considerations
for Serving Data: Trust, What’s the Use Case, and Who’s the User? Data Products, Self-
service or Not?, Data Mesh. Analytics:Business Analytics, Operational Analytics, Embedded
Analytics, Machine Learning, What a Data Engineer Should Know About ML. Ways to Serve
Data for Analytics and ML: File Exchange, Databases, Streaming Systems, Query Federation,
Data  Sharing,  Semantic  and  Metrics  Layers,  Serving  Data  in  Notebooks,  Reverse  ETL.
[Chapter-9]

TEXTBOOKS
Fundamentals of Data Engineering: Plan and Build Robust Data Systems, Author(s): Joe Reis,
Matt HousleyPublisher: O'Reilly Media, Year: 2022ISBN: 1098108302,9781098108304



BCA Data Science Honours
II Year IV Semester

COURSE 10:Fundamentals of Data Engineering
(w.e.f. 2024-25)

Practical                                                   Credits: 1                                                                      2hrs/week  
List of Experiments

1. Write programs to parse text files, CSV, HTML, XML and JSON documents and 
extractrelevant data. After retrieving data check any anomalies in the data, missing values etc.

2. Write programs for reading and writing binary files
3. Write programs for searching, splitting, and replacing strings based on pattern matchingusing 

regular expressions
4. Design a relational database for a small application and populate the database. Using SQLdo 

the CRUD (create, read, update and delete) operations.
5. Create a Python MongoDB client using the Python module pymongo. Using a collection 

object practice functions for inserting, searching, removing, updating, replacing, 
andaggregating documents, as well as for creating indexes

6. Write programs to create numpy arrays of different shapes and from different sources, 
reshape and slice arrays, add array indexes, and apply arithmetic, logic, and 
aggregationfunctions to some or all array elements

7. Write programs to use the pandas data structures: Frames and series as storage containersand 
for a variety of data-wrangling operations, such as:

• Single-level and hierarchical indexing
• Handling missing data
• Arithmetic and Boolean operations on entire columns and tables
• Database-type operations (such as merging and aggregation)
• Plotting individual columns and whole tables
• Reading data from files and writing data to files

References:
1. Data Science Essentials in Python: Collect, Organize, Explore, Predict, Value. Dmitry
    Zinoriev,The Pragmatic Programmers LLC, 2016
2. Introduction to Python Programming. Gowrishankar S., Veena A. CRC Press, Taylor &
    Francis Group, 2019
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Time : 3 Hrs                                                                                                         Max Marks : 75  

SECTION - A
Answer any Five of the following 5 X 3= 15 Marks
1. Short answer question from Unit-1
2. Short answer question from Unit-1
3. Short answer question from Unit-2
4. Short answer question from Unit-2
5. Short answer question from Unit-3
6. Short answer question from Unit-3
7. Short answer question from Unit-4
8. Short answer question from Unit-4
9. Short answer question from Unit-5
10. Short answer question from Unit-5

SECTION - B
Answer any Five of the following 5 X 12= 60 Marks
11. Long answer question from Unit-1
12. Long answer question from Unit-1
13. Long answer question from Unit-2
14. Long answer question from Unit-2
15. Long answer question from Unit-3
16. Long answer question from Unit-3
17. Long answer question from Unit-4
18. Long answer question from Unit-4
19. Long answer question from Unit-5
20. Long answer question from Unit-5



SRI VENKATESWARA UNIVERSITY::TIRUPATI
Common to BCA 

Artificial Intelligence/Big Data/Cloud Computing/Data Science
II Year IV Semester

COURSE 11: Statistical Techniques
(w.e.f. 2024-25)

Theory                                                     Credits: 3                                                           3 hrs/week  

Learning Outcomes: After successful completion of this course, the student will be able to;

1.  Knowledge of Statistics and its scope and importance in various areas such as Medical, Engineering,
Agricultural and Social Sciences etc.
2.  Knowledge of various types of data in diagrammatic representation.
3.  Brief analysis of different types of data and tabulated.
4.  Knowledge of various types of data, their organization and evaluation of summary measures such as
measures of central tendency and dispersion etc.
5.  Insights into preliminary exploration of different types of data.

UNIT –  I 
Measures of Dispersion:  Introduction - methods of measuring Dispersion-Range, Quartile
deviation, Mean deviation from Mean, Mean deviation from Median, Calculation for individual
observation, calculation on Discrete Series and Continuous Series. (Problems Only)

UNIT- II
Variance - Standard Deviation:  Meaning ofVariance - Standard Deviation - calculation for
Individual observation, calculation on discrete and continuous Series - Coefficient of Variation.
(Problems Only)

UNIT- III
Asymmetrical  Distribution(Skewness):  Meaning  of  Symmetrical  and  Asymmetrical
distribution  –  Concept  of  Skewness  -  Karl  Pearson’s  coefficient  of  skewness,  Bowley’s
Coefficient of skewness Calculation for continuous series. (Problems Only)

UNIT- IV
Measures of Correlation:  Meaning of  Correlation –  Measure of   Correlation  in  individual
observation only – Probable Error – Karl pearson’s– Spearman Rank Correlation Co-efficient.
(Problems Only)

UNIT- V
Index Numbers: Unweighted Index Numbers – Simple Aggregative Method – Simple Average
of Relatives method using Arithmetic Mean – Weighted Index Numbers – Laspeyre’s Index
Numbers, Paasche’s Index Number, Fisher’s Ideal Index Numbers – Time Reversal Test and
Factor Reversal Test. (Problems Only)

Note :
1. Concentration on numerical problems only.
2. Proofs of theorems and Derivations of expressions are omitted.



Text Books:
1.    Statistical methods - S.P. Gupta.
2.    Fundamentals of Mathematical Statistics - SC Gupta and V.K. Kapoor

Reference Books:
Quantitative Techniques –Sultan Chand Publication

Suggested Co-Curricular Activities:
1.   Assignments (in writing and doing forms on the aspects of syllabus content and outside the 

syllabus content. Shall be individual and challenging)
2.   Student seminars (on topics of the syllabus and related aspects (individual activity))

a.  Quiz (on topics where the content can be compiled by smaller aspects and data
(Individuals or groups as teams))

  b.  Study projects (by very small groups of students on selected local real-time problems
pertaining to syllabus or related areas. The individual participation and contribution of
students shall be ensured (team activity))



Common to BCA 

Artificial Intelligence/Big Data/Cloud Computing/Data Science
II Year IV Semester

COURSE 11: Statistical Techniques
Practicals                                                 Credits: 1                                                                     2 hrs/week  

Statistical Foundation - Practical (Programme implementation may be either Python/ 
Java/C Programming Languages)

1. Quartile Deviation
2. Mean Deviation
3. Standard Deviation.
4. Karl Pearson’s Coefficient of Skewness.
5. Bowley’s Coefficient of Skewness.
6. Karl Pearson’s Coefficient of Correlation
7. Spearman Rank Correlation Coefficient
8. Unweighted Index Number
9. Weighted index Number
10. Time Reversal Test 



MODEL QUESTION PAPER
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Common to BCA 
Artificial Intelligence/Big Data/Cloud Computing/Data Science

II Year IV Semester
COURSE 11: Statistical Techniques

 (w.e.f. 2024-25)
Time : 3 Hrs                                                                                                         Max Marks : 75  

SECTION - A
Answer any Five of the following 5 X 3= 15 Marks

NOTE:Statistical tables and Electronic Calculators are allowed

1. Calculate range and its Co-efficient
Marks 80 90 70 60 40 30

2. Calculate Co-efficient of Quartile Deviation
Q1 = 40 Q3 = 60 

3. What is Symmetrical and Asymmetrical Distribution

4. Calculate Karl Pearsons Co-efficient of Skewness
Mean = 40; Median = 50; SD = 20

5. Calculate Variance
Values 10 20 30 40 50

6. Calculate Co-efficient of variation
Mean = 40; SD = 30

7. Calculate rank correlation co-efficient
Marks in Maths 40 60 70 50 30
Marks in Satistics 80 50 40 70 40

8. Define Probable Error

9. Time Reversal Test

10. Fishers Ideal Index

SECTION - B
Answer any Five of the following             5 X 12= 60 Marks
11. Calculate co-efficient of Quartile Deviation

Class 0-10 10-20 20-30 30-40 40-50 50-60 60-70
Frequenc
y

10 20 10 30 20 10 20

12. Calculate Mean Deviation from Mean
Marks 0-10 10-20 20-30 30-40 40-50 50-60 60-70
No. of 4 6 10 20 10 6 4



Students

13. Calculate Karl Pearsons co-efficient of Skewness
Class 0-10 10-20 20-30 30-40 40-50 50-60 60-70
Frequenc
y

6 5 7 14 8 5 5

14. Calculate Bowleys co-efficient of Skewness
Marks 0-20 20-40 40-60 60-80 80-100 100-120 120-140
No. of 
Students

14 13 12 15 17 19 10

15. From the following find out who is the best and more consistent
X 40 50 60 70 80 90
Y 35 85 75 65 45 45

16. Find the co-efficient of Standard Deviation
Class 0-10 10-20 20-30 30-40 40-50 50-60
Frequenc
y

4 6 10 20 10 10

17. Find Karl pearsons co-efficient of correlation
X 9 8 7 6 5 4 3 2 6 7
Y 10 12 14 16 20 13 12 11 5 4

18. Calculate Spearmen’s Rank correlation co-efficient
A 50 60 80 70 30 90
B 100 90 70 60 80 40

19. Calculate Fisher’s Ideal Index
Commoditie
s

2023 2022
Price(₹) Quantit

y
Price(₹

)
Quantity

A 4 20 3 10
B 5 10 2 12
C 3 30 3 5
D 4 20 2 6

20. Calculate Index Numbers Under (a) Simple Aggregative method (b) Simple Average of Relatives
using AM
Commodities Price(₹)

2023 2024
A 12 18
B 14 22
C 16 20




