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I C1 

Python Programming  4 3 25 75 100 

Python Programming Lab 2 2 0 50 50 

II C2 

Data Warehousing  4 3 25 75 100 

Data Warehousing Lab 2 2 0 50 50 

III C3 

Data Mining Concepts & Techniques  4 3 25 75 100 

Data Mining Concepts & Techniques 

Lab 2 2 0 50 50 

IV C4 

Data Mining and Data Analysis using 

‘R’ 4 3 25 75 100 

Data Mining and data Analysis using 

‘R’ Lab 2 2 0 50 50 

II to 

 IV 
CO 

Big Data Technology 4 3 25 75 100 

Big Data Technology Lab 2 2 0 50 50 

 

 

 

 

 

 



ANDHRA PRADESH STATE COUNCIL FOR HIGHER EDUCATION  

B.Sc. DATA MINING Syllabus under CBCS w.e.f. 2020-2021 

 

Syllabus prepared from Vikrama Simhapuri University, NellorePage 2 of 11 

 

 

Semester Course Code Course Title Hours  Credits  

I DM2020-C1 PYTHON PROGRAMMING 60 3 

Course Learning Objectives  

1. Develop and Execute simple Python programs.  

2. Structure a Python program into functions. 

3. Using Python lists, tuples to represent compound data 

4. Develop Python Programs for file processing  

 

UNIT I 

Introduction to Python, Python, Features of Python, Execution of a Python, Program, Writing 

Our First Python Program, Data types in Python. Python Interpreter and Interactive Mode; 

Values and Types: int, float, boolean, string, and list; Variables, Expressions, Statements, 

Tuple   Assignment, Precedence   of Operators, Comments; Modules and Functions, Function 

Definition and use, Flow of Execution, Parameters and Arguments  

 

UNIT II 

Operators in Python, Input and Output, Control Statements.  Boolean Values and operators, 

Conditional (if), Alternative (if-else), Chained   Conditional (if-elif-else); Iteration: state, 

while, for, break, continue, pass; Fruitful Functions: Return Values, Parameters, Local and 

Global Scope, Function Composition, Recursion  

 

UNIT III 

Arrays in Python, Strings and Characters.  Strings:  String Slices, Immutability, String 

Functions and Methods, String Module; Lists as Arrays.  Illustrative Programs: Square Root, 

gcd, Exponentiation, Sum an Array of Numbers, Linear Search, Binary Search.  

 

UNIT IV 

Functions, Lists and Tuples. List Operations, List Slices, List Methods, List Loop, 

Mutability, Aliasing, Cloning Lists, List Parameters; Tuples: Tuple Assignment, Tuple as 

Return Value; Dictionaries:  Operations and Methods; Advanced List Processing - List 
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Comprehension; Illustrative   Programs:   Selection   Sort, Insertion   Sort, Merge   sort, 

Histogram.  

 

UNIT V 

Files and Exception:  Text Files, Reading and Writing Files, Format Operator; Command 

Line Arguments, Errors and Exceptions, Handling Exceptions, Modules, Packages; 

Illustrative Programs: Word Count, Copy File.  

 

TEXT BOOKS  

1. Mark Lutz, Learning Python 

2. Tony Gaddis, Starting Out with Python 

3. Kenneth A. Lambert, Fundamentals of Python 

4. James Payne, Beginning Python using Python 2.6 and Python 3 
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Semester Course Code Course Title Hours  Credits  

II DM2020-C2 DATA WAREHOUSING 60 3 

 

Course Objectives: 

1. To understand data warehousing concepts. 

2. To learn Data warehousing techniques andalgorithms. 

3. Comprehend the data warehouse environments vs. database systems 

 

Course Outcome 

 

Students who complete this course will be able to:Compare various conceptions of data 

warehousing and OLTP systems. Characterize the various kinds of life cycles that can be 

constructing a data warehouse. Evaluate OLAP and data warehouses. 

 

UNIT - I:  

Data Warehouse Fundamentals: Introduction   to Data Warehouse, OLTP Systems; 

Differences between   OLTP Systems and Data Warehouse: Characteristics of Data 

Warehouse; Functionality of Data Warehouse: Advantages and Applications of Data 

Warehouse; Advantages, Applications: Top- Down   and Bottom-Up Development 

Methodology: Tools for Data warehouse development: Data Warehouse Types: 

 

UNIT - II: 

Planning and Requirements: Introduction: Planning Data Warehouse and Key Issues: 

Planning and Project Management in constructing Data warehouse: Data Warehouse Project; 

Data Warehouse development Life Cycle, Kimball Lifecycle Diagram, Requirements 

Gathering Approaches: Team organization, Roles, and Responsibilities: 

 

UNIT - III 

Data Warehouse Architecture: Introductions, Components of Data warehouse. Dimensional 

Modeling: Introduction: E-R Modeling: Dimensional Modeling: E-R Modeling VS 
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Dimensional Modeling: Data Warehouse Schemas; Star Schema, Inside Dimensional Table, 

Inside Fact Table, Fact Less Fact Table, Granularity, Star Schema Keys: Snowflake Schema: 

Fact Constellation Schema: 

 

UNIT IV:  

Extract, Transform and Load: Introduction: ETL Overview or Introduction to ETL: ETL 

requirements and steps: Data Extraction; Extraction Methods, Logical   Extraction   Methods, 

Physical Extraction Methods: Data Transformation; Basic Tasks in Transformation, Major 

Data Transformation Types: Data loading; Data Loading Techniques: ETL Tools: 

 

UNIT V:  

Data Warehouse & OLAP: Introduction:  What is OLAP? Characteristics of OLAP, Steps in 

the OLAP Creation Process, Advantageous of OLAP: What is Multidimensional Data: OLAP 

Architectures; MOLAP, ROLAP 

Meta data Management in Data Warehouse, Meta data collection strategies: Meta Data 

Management in Oracle and SAS: Tools for Meta data management: 

 

TEXT BOOKS: 

1. Database Systems: Introduction to Databases and Data 

Warehouses 1stEditionby NenadJukic , Susan Vrbsky , SvetlozarNestorov 

2. The Data Warehouse Toolkit: The Definitive Guide to Dimensional Modeling, 

3rdEdition 3rd Edition by Ralph Kimball   

3. Agile Data Warehouse Design: Collaborative Dimensional Modeling, from 

Whiteboard to Star Schema Paperback – November 24, 2011 

https://www.amazon.com/Nenad-Jukic/e/B00E5LYL0U/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Susan+Vrbsky&text=Susan+Vrbsky&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Svetlozar+Nestorov&text=Svetlozar+Nestorov&sort=relevancerank&search-alias=books
https://www.amazon.com/Ralph-Kimball/e/B000AP5ULY/ref=dp_byline_cont_book_1
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Semester Course Code Course Title Hours  Credits  

III DM2020-C3 DATA MINING CONCEPTS & 

TECHNIQUES  

60 3 

 

Course Objectives: 

1. To understand data mining concepts. 

2. To learn Data mining techniques andalgorithms. 

3. Comprehend the data mining environments   

 

Course Outcome 

 

Students who complete this course will be able to: Compare various conceptions of data 

mining as evidenced in both research and application. Characterize the various kinds of 

patterns that can be discovered by association rule mining. Evaluate mathematical methods 

underlying the effective application of datamining. 

 

UNIT - I 

Data Warehousing:Introduction, What is Data Warehouse? Definition, Multidimensional 

Data Model, OLAP Operations, Warehouse Schema, Data Warehouse Architecture, 

Warehouse Server, Metadata, OLAP Engine, Data Warehouse Backend Process, Other 

Features 

Data Preprocessing, Descriptive Data Summarization, Data Cleaning, Data Integration and 

Transformation, Data Reduction, Data Discretization and Concept Hierarchy Generation  

 

UNIT - II 

Data Mining: What is Data Mining? Data Mining: Definitions, KDD vs Data Mining, 

DBMS vs DM, Other Related Areas, DM Techniques, Other Mining Techniques, Issues and 

Challenges in DM, DM Applications- Case Studies 



ANDHRA PRADESH STATE COUNCIL FOR HIGHER EDUCATION  

B.Sc. DATA MINING Syllabus under CBCS w.e.f. 2020-2021 

 

Syllabus prepared from Vikrama Simhapuri University, NellorePage 7 of 11 

 

Association Rules: What is an Association Rule?, Methods to Discover Association Rules, A 

Priori Algorithm, Partition Algorithm, Pincer-Search Algorithm, Dynamic Itemset Counting 

Algorithms, FP-Tree Growth Algorithm, Discussion on Different Algorithms, Incremental 

Algorithms, Border Algorithms, Generalized Association Rule, Association Rules with Item 

Constraints  

 

UNIT - III 

Clustering Techniques: Clustering Paradigms, Partitioning Algorithms, k-Medoid 

Algorithms, CLARA, CLARANS, Hierarchical Clustering, DBSCAN, BIRCH, CURE, 

Categorical Clustering Algorithms, STIRR, ROCK, CACTUS,  

 

 

UNIT – IV 

Decision Trees: What is a Decision Tree?, Tree Construction Principle, Best Split, Splitting 

Indices, Splitting Criteria, Decision Tree Construction Algorithms, CART, ID3, C4.5, 

Decision Tree Construction with Presorting, RainForest, Approximate Methods, CLOUDS, 

BOAT, Pruning Techniques, Integration of Pruning and Construction, Ideal Algorithm  

 

UNIT – V 

Other Techniques: What is a Neural Network?, Learning in NN, Unsupervised Leaning, 

Data Mining Using NN: A Case Study, Genetic Algorithms, Rough Sets, Support Vector 

Machines 

Web Mining: Web Mining, Web Content Mining, Web Structure Mining, Web Usage 

Mining, Text Mining, Unstructured Text, Episode Rule Discovery for Texts, Hierarchy of 

Categories, Text Clustering 

 

TEXT BOOKS  

1. Data Mining Techniques, Arun K Pujari, University Press  

2. Data Mining: Concepts and Techniques, 3rd Edition, Jiawei Han, Micheline Kamber, 

Jian Pei 
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Semester Course code Course title Hours  Credits  

IV DM2020-C4 DATA SCIENCE WITH PYTHON 60 3 

 

Course Objective 

1. To learn Data AnalysisTechniques. 

2. To understand Data Mining Techniques andAlgorithms. 

3. Comprehend the Data Mining environments andapplication. 

Course Outcome: Students who complete this course will be able to 

1. Compare various conceptions of data mining as evidenced in both research 

and application. 

2. Characterize the various kinds of patterns that can be discovered by 

association rule mining. 

3. Evaluate mathematical methods underlying the effective application of datamining. 

 

UNIT-I  

Introduction to Data Science- What is Data Science? Current landscape of perspectives, Skill 

sets needed, The Data Science Process Life Cycle, Role of Data Scientist. Introducing Python 

Object Types: The Python Conceptual Hierarchy, Why Use Built-In Types? Python’s Core 

Data Types, Numbers, Strings, Lists, Dictionaries, Tuples, Files.  

 

UNIT-II 

Numeric Type: Numeric Type Basics, Numeric Literals, Built-In Numeric Tools, Python 

Expression Operators, Numbers in Action, Other Numeric Types- Decimal Type, Fraction 

Type, Sets, Booleans, The Dynamic Typing Interlude: The Case of The Missing Declaration 

Statements Shared References, String Basics and String Literals, Strings in Action, String 

Methods, String Formatting Expressions, String Formatting Method Calls.  
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UNIT-III  

Lists and Dictionaries: Lists, Lists in Action, Dictionaries, Dictionaries in Action, Tuples, 

Files, Files in Action, Core Types Review and Summary, Introducing Python Statements: 

Conceptual Hierarchy, Python’s Statements, A Tale of Two Ifs, What Python Adds, What 

Python Removes, Why Indentation Syntax, A Few Special Cases, Interactive Loops.  

 

UNIT-IV 

NumPy Basics: Arrays and Vectorized Computation, the NumPy ndarray: Multidimensional 

Array Object, Fast Element-Wise Array Functions, Data Processing Using Arrays, File Input 

and Output with Arrays, Linear Algebra, Random Number Generation. Introduction to 

Pandas Data Structures, Reindexing, Dropping Entries froman Axis, Indexing, Selection, 

Filtering, Arithmetic and Data Alignment. 

 

UNIT-V 

Pandas: Function Application and Mapping, Sorting and Ranking, Axis Indexes with 

Duplicate Values, Summarizing and Computing Descriptive Statistics, Handling Missing 

Data, Hierarchical Indexing. Plotting and Visualization: matplotlib API, Plotting Functions in 

Pandas, Plotting Maps, Python Visualization Tool Ecosystem.  

 

TEXT BOOKS:  

1. Learning Python: Powerful Object-Oriented Programming: 5th Edition, Lutz M, 

O’Reilly. (for UNITS I, II & III)  

2. Python for Data Analysis, W Mckinney, O’Reilly. (for UNITS IV & V)  

 

REFERENCE BOOKS:  

1. Doing Data Science, Rachel Schutt and Cathy O’Neil, O’Reilly.  

2. Data Sciencefromscratch:firstprincipleswithpython, Joel Grus, O’Reilly.  

3. PythonDataScienceEssentials, LucaMassaronand AlbertoBoschetti,PACKT, 

Opensource. 
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Semester Course Code Course Title Hours  Credits  

IV DM2020-C5 BIG DATA TECHNOLOGY 60 3 

 

Course Objective 

This course provides practical foundation level training that enables immediate and effective 

participation in big data projects. The course provides grounding in basic and advanced 

methods to big data technology and tools, including map Reduce and Hadoop and its 

ecosystem. 

 

Course Outcomes 

1. Learn tips and tricks for Big Data use cases and solutions.  

2. Learn to build and maintain reliable, scalable, distributed systems with Apache 

Hadoop.  

3. Able to apply Hadoop ecosystem components. 

 

UNIT – I 

Getting Ready to Use R and Hadoop: Installing R, Installing R Studio, Understanding the 

features of R Language, Installing Hadoop, Understanding Hadoop features, Learning the 

HDFS and MapReduce Architecture, Understanding Hadoop subprojects. 

 

UNIT -II  

Writing Hadoop MapReduce Programs:  Understanding the basics of MapReduce, 

Introducing Hadoop MapReduce, Understanding the Hadoop MapReduce fundamentals, 

Writing a Hadoop MapReduce example, Learning the different ways to write Hadoop 

MapReduce in R.Integrating R and Hadoop: Introducing R and Hadoop, Introducing R 

Hadoop  

 

UNIT – III  

Using Hadoop Streaming with R: Understanding the basics of Hadoop Streaming, 

Understanding how to run Hadoop Streaming with R, Exploring the Hadoop Streaming R 
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Package.Learning Data Analytics with R and Hadoop: Understanding the Data Analytics 

project life cycle, Understanding Data Analytic Problems 

 

UNIT - IV 

Understanding Big Data Analytics with Machine Learning: Introduction to Machine 

Learning, Supervised Machine Learning Algorithms, Unsupervised Machine Learning 

Algorithms, Recommendation Algorithms  

 

UNIT – V 

Importing and Exporting Data from various DBs: Learning about Data Files as Database, 

Understanding MySQL, Understating Excel, Understanding MongoDB, Understanding 

SQLite, Understanding Postgre SQL, Understanding HBase, 

TEXTBOOK:  

“Big Data Analytic with R and Hadoop”, Vignesh Prajapati, PACKT Publishing, Open 

Source  
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