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                                Data Modeling  

 

Introduction to Data Modeling 

 Overview of Data Modeling: Definition, importance, and 

benefits 

 Role of Data Modeling in Database Design and Development 
 Types of Data Models: Conceptual, logical, and physical data 

models 

Data Modeling Concepts and Terminology 

 Entities and Attributes: Defining entities and their 

characteristics 
 Relationships: One-to-one, one-to-many, and many-to-many 

relationships 

 Cardinality and Connectivity: Understanding relationship types 

Entity-Relationship (ER) Modeling 

 ER Diagrams: Symbols, notation, and structure 
 Entity Types and Subtypes: Inheritance and specialization 

 Normalization: Ensuring data integrity through normalization 

forms (1NF, 2NF, 3NF) 

 

 

 



Relational Data Modeling 

 Relational Schema Design: Mapping ER diagrams to relational 
schemas 

 Keys and Constraints: Primary keys, foreign keys, unique 

constraints 

 Indexing Strategies: Improving query performance with indexes 

Advanced Data Modeling Techniques 

 Dimensional Modeling: Star schema and snowflake schema 

design 

 Fact Tables and Dimension Tables: Designing for data 
warehouses 

 Handling Hierarchies: Parent-child relationships, recursive 

relationships 

Tools and Software for Data Modeling 

 Data Modeling Tools Overview: ERwin, ER/Studio, 
PowerDesigner 

 Using CASE (Computer-Aided Software Engineering) Tools for 

Data Modeling 
 Reverse Engineering: Importing existing databases into data 

modeling tools 

Data Modeling Best Practices 

 Agile Data Modeling: Incorporating data modeling in agile 

development processes 
 Data Modeling Standards and Guidelines: Ensuring consistency 

and quality 
 Collaborative Data Modeling: Working with stakeholders and 

subject matter experts 

Data Modeling for Big Data and NoSQL 

 NoSQL Data Modeling: Document-based, key-value, column-

family, and graph databases 



 Data Modeling Considerations for Big Data Platforms: Hadoop, 
Spark, and distributed databases 

 Polyglot Persistence: Using multiple data storage technologies 

in a single application 

Data Modeling and Data Governance 

 Data Governance Framework: Policies, processes, and roles 
 Metadata Management: Capturing and managing metadata in 

data models 

 Data Quality and Master Data Management (MDM): Ensuring 

data consistency and accuracy 

Data Modeling in Enterprise Architecture 

 Integrating Data Models with Enterprise Architecture 

Frameworks (TOGAF, Zachman) 

 Aligning Data Models with Business Processes and 
Requirements 

 Impact Analysis: Assessing the impact of changes on data 

models and enterprise architecture 

Data Modeling Case Studies and Practical Applications 

 Industry Use Cases: Examples from finance, healthcare, retail, 
etc. 

 Data Modeling Project Scenarios: Hands-on exercises and 

simulations 

 Real-world Data Modeling Challenges and Solutions 
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