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Program: B Tech Data Science, ), B Tech Computer Science , 
CSE(DS) 311 (Non VT) 

Semester: V, VII 

Course: Advanced Database Management Systems Code: 702IT0E026 

Teaching Scheme Evaluation Scheme 

Lecture 
(Hours 

per 
week) 

Practical 
(Hours 

per 
week) 

Tutorial 
(Hours 

per 
week) 

Credit 
Internal Continuous 

Assessment (ICA) 
(Marks - 50) 

Term End Examinations 
(TEE) 

(Marks- 100) 

2 2 0 3 Marks  Scaled to 50 Marks  Scaled to 50 

Prerequisite: Database Management Systems 

Course Objective 
This course provides in depth exploratory skills in distributed and parallel databases. It covers a 
number of advanced topics like query optimization including online query and adaptive query 
processing. The specific topics include advanced transaction models and models of spatial data. 

Course Outcomes 
After completion of the course, the student will be able to - 

1. Analyse different database modelling and management techniques 
2. Evaluate measures of query cost, processing and optimization techniques 
3. Create programs to execute on XML and relational database systems 
4. Explain advance database application and database administration 

Detailed Syllabus 

Unit Description Duration  

1 
 

The Extended Entity Relationship Model and Object Model 
The ER model revisited, Motivation for complex data types, User defined 
abstract data types and structured types. 

2 

The Extended Entity Relationship Model and Object Model 
Subclasses, super classes, Inheritance, Specialization and Generalization, 
Constraints and characteristics of specialization and generalization. 

2 

2 Procedural Language/Structured Query language (PL/SQL) 
Introduction to PL/SQL, Disadvantages of SQL and advantages of PL/SQL. 

2 

Procedural Language/Structured Query language (PL/SQL) 
PL/SQL block structure, block data types, block variable declaration, 
exception handling, Cursors, types of cursors, functions, procedures, 
triggers. 

2 

3 Object Oriented Databases 
Overview of object-oriented concepts, object identity, object structure and 
type constructions, Encapsulation of operations, Method and persistence. 

2 

Object Oriented Databases 
Type hierarchies and Inheritance, Type extents and queries, Complex objects; 
Database schema design for OODBMS; OQL, Persistent programming 
language; OODBMS architecture and storage issues; Transaction and 
Concurrency control, example of ODBMS. 

2 

4 Parallel and Distributed Databases and Client-Server Architecture 
Architectures for parallel database, Parallel query evaluation, Parallelizing 
individual operations, Sorting, Joins, Distributed Database Concepts, Data 

2 
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Fragmentation, Replication, and allocation techniques for distributed 
database design. 

Parallel and Distributed Databases and Client-Server Architecture 
Query processing in distributed databases; Concurrency control and 
Recovery in distributed databases. 

2 

5 Databases on the web and Semi-Structured Data 
Web interfaces of the web. Overview of XML; data XML applications. 

2 

Databases on the web and Semi-Structured Data 
The semi structured data model, Implementation issues, Indexes for data. 

2 

6 
 
 
 

Enhanced data models for Advanced applications 
Active database concepts, Temporal database concepts, Spatial database 
concepts and architecture, Deductive databases and Query processing. 

2 

Enhanced data models for Advanced applications 
Mobile databases, Geographic information systems. 

2 

7 NoSQL Database 
Overview, and History of NoSQL Databases Definition of the Four Types of 
NoSQL Database. Comparison of relational databases to new NoSQL stores, 
MongoDB, Challenges of NoSQL approach. 

2 

NoSQL Database 
NoSQL Key/Value databases using MongoDB, Document Databases, 
Features, Query Features, Scaling, Suitable Use Cases, Event Logging, 
Content Management Systems, Blogging Platforms, Web Analytics or Real-
Time Analytics, E-Commerce Applications, When Not to Use. 

2 

8 Case Study 
Based on distributed database, GIS, Mobile databases. 

2 

 Total 30 

Text Books 
1. Hennery Korth and Abraham Silberschatz, Database System Concepts, Paperback, 7th Edition, 

McGraw Hill, 2021. 
2. Elmarsi and Navathe, Fundamentals of Database Design, 7th Edition, Pearson Education India, 

2015. 

Reference Books   
1. Paperback, DB2 11 for z/OS Database Administration: Certificate Study guide, Study Guide 

edition, July 2016 or Higher Edition. 
2. R. Ramakrishnan, Database Management System, 3rd Edition, McGraw Hill, 2014. 

Laboratory Work 
8 to 10 experiments (and a practicum) /Programming exercises (and a practicum) based on the 
syllabus. 
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