
advanced sql practice exercises
Advanced SQL practice exercises are essential for anyone looking to enhance their database
management skills and deepen their understanding of SQL. As databases play a vital role in modern
applications, refining your SQL capabilities can significantly improve your career prospects. This
article will explore a variety of advanced SQL practice exercises, covering topics such as complex
queries, window functions, stored procedures, and more. Each exercise is designed to challenge
your understanding and push your limits, ensuring you become proficient in SQL.

Understanding Advanced SQL Concepts

Before diving into the exercises, it’s crucial to grasp some advanced SQL concepts that will be
utilized throughout the practice problems.

1. Joins and Subqueries
Joins are used to combine rows from two or more tables based on a related column. Understanding
different types of joins, such as INNER JOIN, LEFT JOIN, RIGHT JOIN, and FULL OUTER JOIN, is
key. Subqueries, or nested queries, allow you to perform operations within another SQL statement.

2. Window Functions
Window functions perform calculations across a set of table rows that are related to the current row.
These functions enable complex aggregations, ranking, and analytical computations without
collapsing the result set.

3. Common Table Expressions (CTEs)
CTEs provide a temporary result set that you can reference within a SELECT, INSERT, UPDATE, or
DELETE statement. They help improve the readability and organization of your SQL code.

4. Stored Procedures and Functions
Stored procedures are precompiled collections of SQL statements that can be executed as a single
unit. Functions are similar but generally return a single value. Both are essential for modular
programming and code reuse.

5. Indexing and Optimization
Understanding how to create and use indexes can dramatically improve query performance.
Knowing when to use them and how to optimize your SQL queries is essential for handling large
datasets.



Advanced SQL Practice Exercises

Now that you’re familiar with the concepts, let’s move on to the exercises. These are categorized by
topic to help you focus on specific skills.

1. Complex Queries

Exercise 1: Employee Hierarchy
Given the following tables:

- `employees` (id, name, manager_id)
- `departments` (id, name)

Write a query to display the hierarchy of employees, showing each employee’s name alongside their
manager’s name and department.

Exercise 2: Sales Analysis
Using a `sales` table (id, amount, date, employee_id), write a query that returns the total sales for
each employee, showing employee names, total sales, and the percentage of total sales made by
each employee.

Exercise 3: Customers and Orders
Assuming you have a `customers` table (id, name) and an `orders` table (id, customer_id,
order_date), write a query to find the total number of orders placed by each customer in the last
year.

2. Window Functions

Exercise 4: Running Total
Using a `transactions` table (id, amount, transaction_date), write a query to calculate a running total
of transactions over time.

Exercise 5: Employee Ranking
Using the `employees` table, write a query to rank employees based on their sales amounts
(assuming a `sales` table exists). Display each employee’s name, total sales, and their rank.

Exercise 6: Moving Average
Calculate the moving average of sales over the last three months using the `sales` table. Ensure to
return the month and the calculated average.

3. Common Table Expressions (CTEs)

Exercise 7: Recursive CTE
Using the `employees` table, create a recursive CTE to display all employees and their levels in the



hierarchy, starting from the top-level manager down to the lowest-level employee.

Exercise 8: Monthly Sales Trends
Create a CTE that aggregates monthly sales from the `sales` table, and then use it to find the month
with the highest sales.

Exercise 9: Cohort Analysis
Using a `users` table (id, signup_date) and a `purchases` table, create a CTE that groups users by
their signup month and calculates the total purchases made in the following months.

4. Stored Procedures and Functions

Exercise 10: Create a Stored Procedure
Write a stored procedure that takes an employee’s ID as an input and returns their total sales from
the `sales` table.

Exercise 11: Using Functions
Create a SQL function that calculates and returns the average sales amount from the `sales` table.
Ensure the function can be called independently.

Exercise 12: Batch Updates
Write a stored procedure that updates the salaries of employees in a specific department by a given
percentage.

5. Indexing and Performance Optimization

Exercise 13: Index Creation
Given a `products` table (id, name, price), write a SQL statement that creates an index on the
`price` column. Explain the benefits of using an index in this scenario.

Exercise 14: Query Optimization
Take a query that retrieves data from the `orders` table (id, customer_id, order_date) and optimize
it. Discuss the changes you made and how they improve performance.

Exercise 15: Execution Plan Analysis
Write a complex query on a large dataset and analyze its execution plan. Identify any potential
bottlenecks and suggest improvements.

Conclusion

Engaging in advanced SQL practice exercises is a vital step for anyone looking to master SQL. The
exercises provided in this article cover a wide range of advanced topics, including complex queries,
window functions, CTEs, stored procedures, and performance optimization techniques. By working
through these exercises, you can gain hands-on experience that will deepen your understanding of
SQL and prepare you for real-world database challenges.



Whether you are preparing for a job interview, looking to improve your current skills, or seeking to
understand more about database management, these advanced SQL exercises will serve as an
excellent resource. Be sure to continue practicing and exploring new SQL features, as the landscape
of database technology is constantly evolving.

Frequently Asked Questions

What are some effective resources for practicing advanced
SQL exercises?
Some effective resources include platforms like LeetCode, HackerRank, Mode Analytics, and
SQLZoo, which offer a range of advanced SQL problems and scenarios.

How can window functions be utilized in advanced SQL
queries?
Window functions allow you to perform calculations across a set of table rows related to the current
row, enabling complex analytics such as running totals, moving averages, and ranking data without
collapsing the result set.

What is the importance of understanding CTEs (Common
Table Expressions) in advanced SQL?
CTEs provide a way to create temporary result sets that can be referenced within a SELECT,
INSERT, UPDATE, or DELETE statement, making complex queries easier to read and maintain.

Can you explain the concept of recursive queries in SQL and
provide an example?
Recursive queries allow you to perform operations on hierarchical data, such as organizational
structures. For example, you can use a CTE to retrieve all subordinates of a manager in a single
query.

What are the differences between UNION and UNION ALL in
SQL?
UNION combines the results of two or more SELECT statements and removes duplicates, while
UNION ALL includes all results, including duplicates, making it faster but potentially returning more
rows.

How can you optimize complex SQL queries for better
performance?
Optimizing complex SQL queries can involve indexing key columns, avoiding SELECT , filtering data



early with WHERE clauses, using joins efficiently, and analyzing query execution plans to identify
bottlenecks.
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