
MCC 304: DATABASE SYSTEMS 
 

 
Module 1 (10 hours) 

 
Introduction: Data & Information, Evolution of Database Systems, Overview of a DBMS, 

Database System Concepts & Architecture - Data models, schemas and instances, Data Abstraction, 

Data Independence, Database languages and interfaces. 

Database Characteristics: Data modeling using Entity - Relationship (ER) Model: Entity sets, 

attributes and keys, Relationship types, sets, roles and structural constraints, Weak Entity types. 

Data Models: Relational, Network, Hierarchical and Object Oriented. 

The Relational model: Relational data model concepts, Codd’s 12 rules, Relational model 

constraints and schemas, Relational Algebra and Relational calculus, Constraints on Relations, 

Relational database design by ER & EER to Relational Mapping, Database Language SQL & QBE. 

SQL Programming Techniques: Constraints and Triggers, Views and Indexes, SQL in Server 

Environment. 
 

Module 2 (16 hours) 

 

Database Design: Data dependency, Armstrong’s Axioms, Functional dependencies and 

Normalization of Relational Databases, First, Second and Third Normal forms, Boyce-Codd 

Normal form (BCNF), Relational Database design Algorithms and further dependencies, De- 

normalization 

Storage Strategies and file organizations: Disc Storage, Basic File Structures and Hashing, 

Indexing structures for files, multi-level indexing using B-trees and B
+
-trees. 

Query Processing and Optimization: Evaluation of Relational Algebra Expressions, Query 

Equivalence, Join strategies, Query Execution, Query Compiler, and Query Optimization 

Algorithms. 
 

Module 3 (14 hrs) 

Transaction processing concepts: Introduction to Transaction Processing concepts and Theory, 

ACID Properties, concurrency control, Serializability and Recoverability, Database recovery 

techniques - Shadow paging, ARIES recovery algorithm, Database Security. Deadlock: Detection, 

Avoidance and Recovery. 

Outline of: Information Integration, Data Mining, Data Warehousing and OLAP, Database 

Systems and the Internet, Search Engines, Semi-structured Data Model, XML and Web Databases, 

Object & Object Relational Databases, Distributed Databases, Deductive Databases, Mobile 

Databases, Multimedia Databases, GIS. 
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