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This is to inform all 11 Year students that the Department of Information Technology is
organizing a Guest Lecture on “Advanced Tree Data Structures: AVL, Red-Black, and B-
Trees” on 19-04-2025 (Wednesday). The Expert Lecture will be conducted in Room No: 126 from

9:30 am onwards.

Dr. Pavan will be the resource person for the Guest Lecture, and is aimed at enhancing students’
understanding of Advanced Tree Data Structures: AVL, Red-Black, and B-Trees.

All Students are requested to attend and make the eventa grand success,

.ﬂggu of Coordinator Sign of HOD




PREAMBLE

In the realm of data structures, trees form the backbone of many efficient algorithms and systems. As applications

scale and the need for high-performance data operations grows, basic binary trees often fall short in maintaining
optimal time complexities. This is where advanced tree data structures come into play.
This module/session on Advanced Tree Data Structures: AVL, Red-Black, and B-Trees delves into self-balancing
and multi-way trees that ensure efficient data retrieval, insertion, and deletion, even under heavy workloads. These
structures are foundational in databases, file systems, memory management, and many other domains requiring
predictable and balanced performance.
Participants will explore:

e The AVL Tree, known for its strict balancing and guaranteed O(log n) operations.

e The Red-Black Tree, a more flexible self-balancing tree widely used in standard libraries (e.g., Java’s

TreeMap, C++ STL).
e The B-Tree, a multi-way tree optimized for systems that read and write large blocks of data, making it

ideal for disk-based storage and indexing.

A Glimpse of the Event

Welcome to "Advanced Tree Data Structures: AVL, Red-Black, and B-Trees", an in-depth session designed for
learners and professionals looking to deepen their understanding of balanced and efficient data structures.
In this event, we take a closer look at three of the most important tree-based data structures that power the
backbone of modern computing systems:
e AVL Trees — Pioneers in self-balancing binary search trees, ensuring strict height balance and consistent
performance.
e Red-Black Trees — Widely adopted in standard libraries for their flexible balancing and guaranteed

logarithmic operations.

e B-Trees — The go-to data structure for databases and file systems, optimized for systems that read and

write large blocks of data.

This session is designed to help you:
e Grasp the underlying principles and operations of advanced trees.
e Learn real-world use cases where these trees provide a performance edge.

¢ Implement and compare these structures to understand their strengths and trade-offs.
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Resource Person Profile

Pavankumar — Data Integration Specialist
Wave Tronic Solutions
Profile Summary:

Pavan Kumar is a skilled Data Integration and ETL professional with hands-on experience in Informatica Power
Center 10.x, Informatics Intelligent Cloud Services (1ICS), and enterprise databases including Oracle, SQL
Server, and Snowflake. With a strong foundation in data warehousing, ETL design, and performance
optimization, Pavankumar specializes in building scalable and efficient data pipelines that support business

intelligence and analytics platforms.

Currently working at Wave Tronic Solutions, Pavankumar has contributed to various end-to-end data integration
projects across domains such as finance, healthcare, and retail, helping organizations streamline their data

management processes and enable real-time insights.




Event Qutcome

By the end of this program, participants will be able to:

Understand the Need for Balanced Trees

e Recognize the limitations of standard binary search trees and the importance of self-balancing trees for

maintaining optimal performance.

Explain the Theory Behind AVL, Red-Black, and B-Trees

e Describe the structural properties, balancing mechanisms, and use cases of AVL Trees, Red-Black Trees,

and B-Trees.
Implement Tree Operations in Code

e Perform insertion, deletion, and search operations in AVL Trees, Red-Black Trees, and B-Trees using

Java, C++, or another programming language.
Compare and Contrast Tree Structures

e Evaluate the trade-offs between AVL and Red-Black Trees (e.g., balance vs. performance), and

understand where B-Trees are preferred over binary trees.
Apply Trees to Real-World Problems

e Use advanced trees in practical scenarios such as memory indexing, database indexing, file systems, and

compiler design.
Analyze Time and Space Complexity

e Assess the performance of various tree operations and understand how balance affects efficiency in worst-

case and average-case scenarios.
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