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What is a subquery?

A subquery is a SELECT statement placed inside another statement, usually in brackets. The inner query runs to produce a value, a list of values
or a table, and the outer query uses that result. Subqueries let you answer questions in two steps within a single statement, for example: find the
orders whose total is above the average order total. The inner query calculates the average, and the outer query compares each order with it. The
examples use these tables: customers(customer_id, name, city, signup_date), orders(order_id, customer_id, order_date, status, order_total),
order_items(order_id, product_id, quantity, unit_price) and products(product_id, product_name, category). Dates are text in YYYY-MM-DD form, so
the examples run in SQLite and need small changes in other databases.

Types of subqueries

Type Returns Typical use
Scalar subquery One value Compare each row with an overall average
Multi-row subquery with IN A list of values Filter by membership
EXISTS subquery True if any row is found Check whether related rows exist
Correlated subquery Depends on the outer row Compare each row with its own group
Derived table (in FROM) A table Aggregate first, then filter or join

A scalar subquery
Orders whose total is above the average of all non-cancelled orders.

SELECT order_id, customer_id, order_total
FROM orders
WHERE status <> 'cancelled'
AND order_total > (SELECT AVG(order_total)
FROM orders
WHERE status <> 'cancelled')
ORDER BY order_total DESC;

IN and NOT IN
Customers who have placed at least one order, and customers who never have. Note the safer NOT EXISTS form below.

- customers with at least one order
SELECT customer_id, name
FROM customers
WHERE customer_id IN (SELECT customer_id FROM orders);

-- customers with no orders (NOT EXISTS is null-safe)

SELECT c.customer_id, c.name

FROM customers c

WHERE NOT EXISTS (SELECT 1 FROM orders o WHERE o.customer_id = c.customer_id);

The NOT IN trap with NULL values

NOT IN behaves surprisingly if the subquery returns even one NULL. Because a comparison with NULL is unknown, not true, the whole NOT IN
condition becomes unknown for every row and the query can return nothing at all, with no error. If a column can be NULL, prefer NOT EXISTS, or
add a filter such as WHERE column IS NOT NULL inside the subquery. This is a classic interview question and a real source of silent errors in
reports.

A correlated subquery

Each order is compared with the average of that same customer's orders. The inner query refers to the outer row, so it runs logically once per
outer row.

SELECT o.order_id, o.customer_id, o.order total
FROM orders o
WHERE o.status <> 'cancelled’
AND o.order_total > (SELECT AVG(o2.order_ total)
FROM orders o2
WHERE 02.customer_id = o.customer_id
AND 02.status <> 'cancelled');

A derived table in FROM

Aggregate first in a subquery, then join the result to another table.

SELECT c.city, t.orders, t.revenue
FROM (
SELECT customer_id, COUNT(*) AS orders, SUM(order total) AS revenue
FROM orders
WHERE status <> 'cancelled’
GROUP BY customer_id
) t
JOIN customers c ON c.customer_id = t.customer_id
ORDER BY t.revenue DESC;



Subquery or join or CTE?

Use a join when you need columns from both tables in the result.

Use EXISTS or IN when you only need to test for membership or existence.

Use a scalar subquery for a single overall value such as an average.

Use a CTE when the logic has several steps or is reused.

Use a window function when you need group values beside each row without collapsing rows.

Common subquery mistakes

A scalar subquery that returns more than one row, which causes an error.
NOT IN with NULLs, which returns no rows.

Correlated subqueries on huge tables, which can be slow compared with a join.
Forgetting aliases for derived tables, which many databases require.

Unclear nesting that a CTE would make readable.

Practice tasks

Write queries for these questions: customers whose total spend is above the average customer spend; products never ordered; the most recent
order of each customer using a correlated subquery; and the number of customers per city using a derived table. Then rewrite each with a join or
a CTE and compare which is clearer. Understanding several ways to express the same idea is what makes SQL feel natural.

Subquery versus join: which to use

Situation Prefer Reason
Need columns from both tables in the result | Join A subquery in WHERE cannot return its columns to the outer query
Only filtering by existence EXISTS subquery Stops at the first match and reads clearly
Compare with one aggregate value Scalar subquery Short and readable
Complex multi-step logic CTE Named steps are easier to read and debug
Find rows with no match NOT EXISTS or LEFT JOIN with IS NULL = Avoids the NOT IN problem with NULL values

Performance notes

Modern optimisers often rewrite subqueries and joins into the same plan, so write the clearer version first.
Correlated subqueries run logically once per outer row; check the execution plan if the query is slow.
Index the columns used in the correlation and join conditions.

Measure on realistic data volumes instead of guessing.
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Frequently Asked Questions

What is a subquery in SQL?
A subquery is a query nested inside another query. The inner query produces a value, list or table that the outer query uses.

What is the difference between IN and EXISTS?
IN compares a value with a list returned by a subquery. EXISTS checks whether the subquery returns any row. EXISTS is also safer with NULLs
when negated.

What is a correlated subquery?
A subquery that refers to columns from the outer query, so it is evaluated in relation to each outer row.

Why does NOT IN sometimes return no rows?
If the subquery returns a NULL, comparisons become unknown and NOT IN can return nothing. Use NOT EXISTS or filter out NULLs.

When should I use a join instead of a subquery?
Use a join when you need columns from both tables, and a subquery when you only need to filter or test existence.
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