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When working with SQL databases, retrieving data that is both accurate and relevant is
paramount. One common challenge faced by database administrators and developers alike
is handling duplicate rows in query results. Duplicate data can lead to confusion,
inefficient data processing, and inaccurate analysis. To address this issue, SQL provides
specific keywords and clauses that help eliminate duplicates effectively. The most
essential keyword for this purpose is DISTINCT. This article explores in detail how to
remove duplicate rows in SQL, focusing on the use of the DISTINCT keyword, its syntax,
practical applications, and best practices for maintaining clean and efficient datasets.

---

Understanding Duplicate Rows in SQL

What Are Duplicate Rows?
Duplicate rows in SQL are records where all the column values are identical to one
another. For example, consider a table `Employees` where multiple entries for the same
employee exist due to data entry errors or normalization issues. Such duplicates can
distort reports, skew aggregate functions, and create confusion during data analysis.

Why Do Duplicates Occur?
Duplicates can occur for various reasons, including:
- Data entry mistakes
- Merging datasets from multiple sources
- Lack of constraints like PRIMARY KEY or UNIQUE
- Joins that produce Cartesian products
- Repetitive data stored intentionally or unintentionally

Implications of Duplicate Data
Having duplicate data can lead to:
- Inflated counts in aggregate functions like COUNT, SUM, or AVG
- Misleading results in reports and dashboards
- Increased storage costs
- Slower query performance
- Difficulties in maintaining data integrity



---

SQL Keywords for Removing Duplicate Rows

The Role of DISTINCT in SQL
The DISTINCT keyword is the primary method in SQL for removing duplicate rows from
the result set. When used in a SELECT statement, it filters out all repeated rows,
returning only unique records.

Syntax of DISTINCT
```sql
SELECT DISTINCT column1, column2, ...
FROM table_name;
```

- column1, column2, ...: The columns based on which uniqueness is determined.
- table_name: The name of the table from which data is fetched.

Note: When multiple columns are specified, the combination of all those columns
determines whether a row is considered a duplicate.

Example Usage of DISTINCT
Suppose you have a table `Orders` with the following data:

| OrderID | CustomerID | Product | Quantity |
|---------|------------|---------|----------|
| 101 | 1 | Pen | 10 |
| 102 | 2 | Pencil | 5 |
| 103 | 1 | Pen | 10 |
| 104 | 3 | Notebook| 7 |
| 105 | 2 | Pencil | 5 |

To get a list of unique products ordered, you can write:

```sql
SELECT DISTINCT Product
FROM Orders;
```

This will return:

| Product |
|-----------|



| Pen |
| Pencil |
| Notebook |

---

Other Methods to Remove Duplicates in SQL

While DISTINCT is the most straightforward keyword for removing duplicates, there are
other techniques and clauses that can be used depending on specific requirements.

Using GROUP BY
The GROUP BY clause groups rows that have the same values in specified columns. It
inherently eliminates duplicates for those columns.

```sql
SELECT Product, COUNT() as TotalOrders
FROM Orders
GROUP BY Product;
```

This query groups all identical products together and counts how many times each
appears.

Using ROW_NUMBER() and Common Table Expressions
(CTEs)
For more complex deduplication, especially when duplicates are identified by some
criteria, window functions like ROW_NUMBER() can be used.

```sql
WITH CTE AS (
SELECT , ROW_NUMBER() OVER (PARTITION BY CustomerID, Product, Quantity ORDER
BY OrderID) as rn
FROM Orders
)
SELECT
FROM CTE
WHERE rn = 1;
```

This approach keeps only the first occurrence of each duplicate group based on specified
columns.

---



Best Practices for Handling Duplicate Data in
SQL

1. Enforce Data Integrity at the Database Level
- Use PRIMARY KEY constraints to ensure uniqueness of key columns.
- Apply UNIQUE constraints on columns that should contain unique values.
- Implement NOT NULL constraints to prevent null entries where not appropriate.

2. Use SELECT DISTINCT Judiciously
- Use DISTINCT only when you need to remove exact duplicates from the result set.
- Be aware that DISTINCT applies to the entire list of selected columns, not just specific
columns.

3. Optimize Queries for Performance
- Avoid selecting unnecessary columns when using DISTINCT.
- Use indexes on columns involved in DISTINCT or GROUP BY clauses to speed up query
execution.

4. Clean Data During Data Entry
- Prevent duplicates at the source by validating data entry processes.
- Use proper constraints and triggers to maintain data quality.

5. Regularly Deduplicate Data
- Periodically run deduplication scripts for existing datasets.
- Use window functions or temporary tables to identify and remove duplicates effectively.

---

Summary: Which SQL Keyword Must Be Used To
Remove Duplicate Rows?

The definitive answer is that the DISTINCT keyword is the primary and most
straightforward method to remove duplicate rows from an SQL query result. It simplifies
the process of returning only unique records based on specified columns, ensuring that
your data retrieval is both accurate and efficient.

Key Points to Remember:



- DISTINCT filters out all duplicate rows from the result set.
- It is used directly after the SELECT keyword.
- It considers all selected columns to determine duplicates unless specified otherwise.
- For more advanced deduplication, techniques like GROUP BY or window functions can be
employed.
- Ensuring data integrity at the database level helps prevent duplicates from occurring in
the first place.

---

Conclusion

Managing duplicate data is a fundamental aspect of effective SQL querying and database
management. Whether you are generating reports, preparing data for analysis, or
maintaining data quality, understanding how to eliminate duplicates using the DISTINCT
keyword is essential. It offers a simple yet powerful way to ensure your query results are
clean and meaningful. Coupled with best practices such as enforcing constraints and using
appropriate query techniques, you can maintain a robust and reliable database
environment.

By mastering these tools and strategies, you'll improve the accuracy of your data retrieval
processes, optimize query performance, and uphold data integrity across your
applications. Remember, the key to effective data management begins with understanding
and properly applying SQL keywords like DISTINCT to handle duplicates efficiently.

Frequently Asked Questions

In an SQL query, which keyword is used to eliminate
duplicate rows from the result set?
The keyword used is DISTINCT.

What is the purpose of the DISTINCT keyword in an SQL
SELECT statement?
It removes duplicate rows from the result set, returning only unique records.

Can you use DISTINCT with multiple columns in an SQL
query?
Yes, DISTINCT can be applied to multiple columns to ensure the combination of those
columns is unique in the result.



Is DISTINCT necessary if the table has a primary key
while selecting data?
No, if the primary key uniquely identifies each row, DISTINCT is unnecessary because
duplicates are inherently prevented.

What is the difference between SELECT and SELECT
DISTINCT in SQL?
SELECT retrieves all matching rows, including duplicates, while SELECT DISTINCT filters
out duplicate rows to return only unique results.

Are there any performance considerations when using
DISTINCT in SQL queries?
Yes, using DISTINCT can impact performance, especially on large datasets, because it
requires sorting or additional processing to identify duplicates.

Can GROUP BY be used instead of DISTINCT to remove
duplicates?
In some cases, YES. GROUP BY can be used to aggregate data and effectively remove
duplicates, but DISTINCT is typically more straightforward for simply eliminating
duplicates.

Additional Resources
In an SQL query, which SQL keyword must be used to remove duplicate rows from
the result table?

---

Introduction

Structured Query Language (SQL) remains the cornerstone of data manipulation and
retrieval in relational databases. Whether managing vast data warehouses or handling
small-scale data analysis, SQL commands enable users to extract meaningful insights
efficiently. One common challenge faced by SQL users is dealing with duplicate rows in
query results—rows that are identical across all selected columns. Removing duplicates
ensures data accuracy, reduces redundancy, and enhances readability of the output.

Among the myriad of SQL commands and keywords, the keyword `DISTINCT` stands out
as the primary tool for eliminating duplicate rows from a result set. This article delves into
the nuances of SQL's `DISTINCT` keyword, its syntax, underlying mechanics, practical
use cases, and related concepts to equip readers with a comprehensive understanding of
how to handle duplicate data effectively within SQL queries.



---

The Role of the `DISTINCT` Keyword in SQL

What is `DISTINCT`?

`DISTINCT` is an SQL keyword used within the `SELECT` statement to filter out duplicate
rows from the query results. When applied, SQL scans the result set and ensures that only
unique combinations of the selected columns are returned, effectively removing any
repeated data.

Basic Syntax:

```sql
SELECT DISTINCT column1, column2, ...
FROM table_name
WHERE condition;
```

In this syntax:
- The `DISTINCT` keyword precedes the list of columns.
- The query returns only unique combinations across all specified columns.

How Does `DISTINCT` Work?

When executing a query with `DISTINCT`, the database engine:
1. Retrieves all rows matching the `FROM` and `WHERE` conditions.
2. Examines the values in the specified columns.
3. Filters out duplicate rows based on the entire set of selected columns.
4. Presents only one occurrence of each unique row.

This process involves internal sorting or hashing mechanisms to identify duplicates
efficiently, depending on the database's optimization techniques.

---

Practical Use Cases of `DISTINCT`

Eliminating Duplicate Data in Reports

Suppose a company maintains a customer database where multiple orders from the same
customer are recorded. To generate a list of unique customers, an analyst might use:

```sql
SELECT DISTINCT customer_id, customer_name
FROM orders;
```

This query returns each customer only once, regardless of the number of orders placed.

Finding Unique Values in a Column



To find all unique product categories in an inventory table:

```sql
SELECT DISTINCT category
FROM products;
```

This helps in understanding the diversity of product types.

Handling Data Quality and Integrity

During data cleansing, `DISTINCT` can reveal duplicate entries that may be errors or
anomalies needing further investigation.

---

Limitations and Considerations When Using `DISTINCT`

While `DISTINCT` is powerful, it comes with considerations:

- Performance Impact: Applying `DISTINCT` on large datasets can be resource-intensive
because the database must compare and filter a significant volume of data.
- All Selected Columns Are Considered: Duplicates are identified based on all columns in
the `SELECT` list. If two rows are identical across all selected columns, one is eliminated.
- Not a Substitute for Data Normalization: Duplicate removal at the query level doesn't
replace the need for proper database normalization and constraints to prevent duplicate
data at the storage level.

---

Alternatives and Complementary Techniques

While `DISTINCT` is the standard method for removing duplicates in query results, other
techniques and clauses can serve similar or related purposes:

- Using `GROUP BY`:
`GROUP BY` aggregates data and inherently removes duplicates by grouping rows based
on specified columns. For example:

```sql
SELECT customer_id, customer_name
FROM orders
GROUP BY customer_id, customer_name;
```

This approach also returns unique combinations but is more suited for aggregation tasks
like counting or summing.

- Filtering Duplicates with Subqueries or Window Functions:
Advanced techniques can identify and remove duplicates based on criteria such as the
latest entry, specific IDs, or custom conditions.



---

The Role of Other SQL Keywords Related to Duplicate Handling

While `DISTINCT` is the primary keyword to remove duplicates from the result set, it's
essential to understand how it interacts with other SQL features:

- `ORDER BY`:
Used to sort the result set, which can influence the visibility of duplicates but does not
remove them by itself.

- `UNION` vs. `UNION ALL`:
- `UNION` combines two result sets and automatically removes duplicates between them.
- `UNION ALL` includes all rows, duplicates included.

Example of `UNION`:

```sql
SELECT city FROM customers
UNION
SELECT city FROM suppliers;
```

This returns a list of unique cities from both tables.

---

Best Practices for Removing Duplicates in SQL

1. Use `DISTINCT` for Simple Deduplication:
When you want to eliminate exact duplicate rows based on selected columns.

2. Combine with `ORDER BY` for Sorted Results:
To produce organized outputs:

```sql
SELECT DISTINCT city
FROM customers
ORDER BY city ASC;
```

3. Optimize for Performance:
Avoid unnecessary use of `DISTINCT` on massive datasets. Instead, consider indexing
columns involved or ensuring data integrity at the database design level.

4. Leverage Data Constraints:
Use primary keys, unique constraints, or unique indexes to prevent duplicates from being
inserted into the database.

---



Understanding the Difference Between `DISTINCT` and `GROUP BY`

Although both can be used to eliminate duplicates, they serve different primary purposes:

| Aspect | `DISTINCT` | `GROUP BY` |
|---------|--------------|--------------|
| Purpose | Remove duplicate rows | Aggregate data and remove duplicates based on
grouping columns |
| Usage | Simple deduplication | Data aggregation, calculations (SUM, COUNT, etc.) |
| Syntax | `SELECT DISTINCT columns` | `SELECT columns, aggregate functions FROM
table GROUP BY columns` |

Example:

```sql
-- Using DISTINCT
SELECT DISTINCT country FROM customers;

-- Using GROUP BY
SELECT country FROM customers GROUP BY country;
```

Both return unique list of countries, but `GROUP BY` allows for further aggregation.

---

Advanced Topics: Deduplication Using Window Functions

In complex scenarios, especially when duplicates are not exact but need to be identified
based on specific criteria (e.g., latest record), window functions such as
`ROW_NUMBER()` can be employed:

```sql
WITH RankedRows AS (
SELECT
,
ROW_NUMBER() OVER (PARTITION BY customer_id ORDER BY order_date DESC) AS rn
FROM orders
)
SELECT
FROM RankedRows
WHERE rn = 1;
```

This approach retains only the most recent order per customer, effectively removing
duplicates based on a custom criterion.

---

Conclusion



In summary, the SQL keyword `DISTINCT` is the essential tool for removing duplicate
rows from query results. Its straightforward syntax and effective filtering make it
indispensable for data analysis, reporting, and ensuring data quality. While alternatives
like `GROUP BY` and window functions exist, `DISTINCT` remains the most direct and
commonly used method for achieving deduplication at the result set level.

Understanding the appropriate contexts for `DISTINCT`, its limitations, and how it
interacts with other SQL features is vital for database professionals and analysts alike.
Proper usage ensures the accuracy, clarity, and efficiency of data retrieval operations,
which are foundational to informed decision-making in any data-driven organization.

---

Final Thoughts

Mastering the use of `DISTINCT` empowers users to craft cleaner, more precise queries,
leading to better insights and more reliable data analysis. As databases grow in complexity
and size, combining `DISTINCT` with optimized indexing, normalization practices, and
advanced SQL techniques can significantly enhance performance and data integrity.
Whether you're generating reports, cleaning data, or performing exploratory analysis,
knowing when and how to leverage `DISTINCT` is a fundamental skill in the SQL toolkit.
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