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Description

Vertica is a high-performance and scalable database management system designed for big
data analytics. Vertica SQL refers to the SQL (Structured Query Language) support provided
by this platform and is optimized for executing analytical queries on large volumes of data.
Thanks to its columnar data storage architecture and data compression features, Vertica offers
extremely fast query performance. These features make it particularly popular in fields such as
data analytics, business intelligence, and real-time reporting.

Advantages of Vertica SQL:

e Columnar Storage: Vertica uses a column-based architecture for data storage and
query processing, delivering high-speed performance for big data analysis.

Data Compression: Requires less storage space and enhances query performance.

Wide Scalability: Easily scales horizontally to accommodate large datasets.

Advanced SQL Support: Supports traditional SQL queries while offering enriched
analytical functions.

Real-Time Analytics: Enables instant data analysis with fast query capabilities.

The Vertica SQL training aims to equip participants with an understanding of the fundamental
principles of the Vertica database platform and the skills to perform big data analytics using
SQL. The program is designed for both beginner-level users and professionals who want to
enhance their SQL knowledge with Vertica-specific features.

Participants will gain the ability to perform big data analytics using Vertica and acquire the
following competencies:

In-depth knowledge of Vertica's columnar architecture and projection design.

The ability to apply basic and advanced SQL querying techniques specific to Vertica.

Skills to accelerate data analysis processes using analytical functions.

Strategies to write high-performance queries and optimize large datasets.

Expertise in leveraging Vertica's resource management tools to enhance system
performance.
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This training provides a comprehensive knowledge base and practical application framework,
particularly for data analysts, engineers, and professionals working on big data projects.

Outline

Introduction to Vertica Database and Basic SQL Queries

e Introduction to Vertica DB:
o Vertica's architecture, columnar data storage structure, and performance-
driven analytical features.

o Differences between Vertica and traditional databases, and the advantages it
offers for big data analytics.

o Setup, connection methods, and basic use cases.
e Introduction to Projections:
o Structure and purpose of Vertica projections.

o Designing projections to accelerate data access and improve query
performance.

o Key types of projections and their practical applications.
e Basic SQL Queries:

o Using essential SQL commands such as SELECT, WHERE, GROUP BY, and
ORDER BY in Vertica.

o Techniques for filtering and grouping data.
¢ Joins in Vertica:

o Different types of joins, including INNER JOIN, LEFT JOIN, RIGHT JOIN, and
FULL OUTER JOIN.

o Multi-table joins and their impact on performance.
e Subqueries in Vertica:
o Writing subqueries and their relationships with main queries.
o Optimizing subqueries and designing nested queries.
* Query Execution and Query Plans:
o Understanding how queries are executed in Vertica.
o Analyzing query plans to optimize performance.

o Using the EXPLAIN command for query performance analysis.

Analytical Functions and Advanced SQL Techniques
e Introduction to Analytical Functions:
o Basics of analytical functions and their importance for business analytics.

o Comparing aggregate functions (e.g., SUM, AVG) with analytical functions
(e.q., LAG, LEAD).

e Using the OVER() Clause and Partition:
o Writing analytical queries using the OVER() clause.
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o Partitioning and sorting data with PARTITION BY.
o Impact of partitions on analytical functions and efficiency strategies.
e Analytical Functions:

o LAG and LEAD: Comparing current rows with previous or next rows in a
dataset.

o NTILE: Dividing data into equal parts for analysis.

o RANK and DENSE_RANK: Ranking data with different approaches to
handling ties.

o FIRST_VALUE and LAST_VALUE: Identifying the first and last values within
groups.
e Comparing Aggregate and Analytical Outputs:
o Understanding the differences between aggregate and analytical functions.

o Practical examples to choose the right function for the task.

Improving Query Performance and Optimization Techniques

e Techniques for Enhancing Query Performance:
o Core strategies for query optimization.

o Methods to improve performance on large datasets.

o Simplifying query complexity and optimizing resource management.

Projection Design:
o Creating high-performance projections.

o Data compression techniques and storage optimization.

o Segmentation and indexing methods.

Optimizing the Database:
o Strategies for partitioning and distributing data.

o Regular maintenance processes for Vertica databases.

Directed Queries:
o Understanding the structure and use cases of directed queries.
o Directing queries to specific projections and analyzing their performance
impact.

Resource Management:
o Controlling system performance with Vertica's resource management
features.

o Optimizing resource usage and managing workloads effectively.
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