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Introduction

When working with relational databases, you often need to write complex queries that involve hierarchical data, 

repeated calculations, or temporary result sets. One of the most powerful tools in modern SQL engines for tackling 

these challenges is the Common Table Expression  (CTE). The phrase common table expressions joes 2 prosi 1 2 

a cte tutorial on performance stored procedures recursion nesting and the use of multiple ctesmay sound like a

cryptic string, but it actually points to a rich set of concepts that are essential for efficient query design. In this

tutorial, we’ll explore how CTEs work, how they can be leveraged inside stored procedures, and how to optimize

their performance when used for recursion, nesting, and multiple declarations.

What Are Common Table Expressions?

A Common Table Expression is a temporary named result set that you can reference within a SELECT, INSERT,

UPDATE, or DELETE statement. Think of it as a lightweight, inline view that lives only for the duration of the query.

CTEs were introduced in SQL:1999 and are supported by most major database systems, including SQL Server,

PostgreSQL, Oracle, and MySQL (from version 8.0).

CTEs provide several benefits:

•  Improved readability by breaking complex queries into named parts.

•  Reusability of subqueries within a single statement.

•  Support for recursion, enabling hierarchical data traversal.

•  Better integration with query optimization engines.

Why Use CTEs in Stored Procedures?

Stored procedures are reusable units of business logic stored in the database. By incorporating CTEs into these

procedures, you can:

1.  Encapsulate logic: Keep the core query logic separate from procedural code.

2.  Enhance maintainability: A well-named CTE can convey intent, making future modifications easier.

3.  Improve performance: With proper indexing and query hints, CTEs can be optimized by the query engine.

Basic Syntax of a CTE

The general syntax for a CTE is:

WITH cte_name (column1, column2, ...)

AS

(

    SELECT ...



    FROM ...

    WHERE ...

)

SELECT * FROM cte_name;

Here, cte_name is the identifier you’ll use later in the query. The optional column list allows you to rename or

reorder the columns produced by the CTE.

Example: A Simple CTE

Suppose we have an Employees table with columns EmployeeID, ManagerID, and Name. We want to retrieve the

names of all employees who report directly to a manager named “Alice”. A CTE makes this straightforward:

WITH ManagerCTE AS (

    SELECT EmployeeID

    FROM Employees

    WHERE Name = 'Alice'

)

SELECT e.Name

FROM Employees e

JOIN ManagerCTE m ON e.ManagerID = m.EmployeeID;

This query first isolates the ID of “Alice” and then uses that result to filter the employees table.

Using CTEs Inside Stored Procedures

When you place a CTE inside a stored procedure, the CTE remains scoped to that procedure. This means you can

define multiple CTEs in a single procedure to solve different parts of a business rule.

Example procedure:

CREATE PROCEDURE GetSubordinates

    @ManagerName NVARCHAR(100)

AS

BEGIN

    WITH ManagerCTE AS (

        SELECT EmployeeID

        FROM Employees

        WHERE Name = @ManagerName

    ),

    SubordinatesCTE AS (

        SELECT e.Name, e.EmployeeID

        FROM Employees e

        JOIN ManagerCTE m ON e.ManagerID = m.EmployeeID

    )

    SELECT * FROM SubordinatesCTE;

END;

This procedure demonstrates the use of multiple CTEs within a single stored procedure. The first CTE identifies the

manager, while the second retrieves the subordinates.



Performance Considerations

While CTEs are syntactically convenient, they can impact performance if not used wisely. Here are key points to

keep in mind:

•  Materialization vs. Inline Expansion: Some database engines materialize CTEs (store the result set 

temporarily), which can be expensive for large data sets. Others inline expand the CTE, treating it as part of the 

main query. Knowing your engine’s behavior helps you write efficient code.

•  Index Usage: Ensure that any columns referenced in the CTE’s WHERE clause or JOIN conditions are 

indexed. Without proper indexes, the CTE can become a bottleneck.

•  Parameter Sniffing: In stored procedures, parameter values can influence query plans. Use OPTION 

(RECOMPILE) or parameter hints to mitigate adverse effects.

•  Avoid Unnecessary CTEs: If a subquery can be written inline without a CTE, consider doing so. CTEs add 

overhead when they are not needed.

CTEs and Recursion

One of the most celebrated features of CTEs is their support for recursive queries. Recursion allows you to traverse

hierarchical structures such as organizational charts, file systems, or bill �of �materials.

Recursive CTEs consist of two parts:

•  Anchor member: The base query that returns the initial row set.

•  Recursive member: A query that references the CTE itself, building upon the anchor result.

Example: Retrieve all employees under a specific manager, regardless of depth.

WITH EmployeeHierarchy AS (

    SELECT EmployeeID, ManagerID, Name, 0 AS Level

    FROM Employees

    WHERE ManagerID = @RootManagerID

    UNION ALL

    SELECT e.EmployeeID, e.ManagerID, e.Name, eh.Level + 1

    FROM Employees e

    JOIN EmployeeHierarchy eh ON e.ManagerID = eh.EmployeeID

)

SELECT * FROM EmployeeHierarchy

ORDER BY Level, EmployeeID;

In this example, EmployeeHierarchy is a recursive CTE that starts with employees directly reporting to

@RootManagerID and then iteratively adds subordinates. The Level column indicates the depth of each employee

relative to the root.

Tips for Optimizing Recursive CTEs

•  Limit recursion depth using OPTION (MAXRECURSION n) to prevent runaway queries.

•  Index the ManagerID column to accelerate the join in the recursive member.

•  Use OPTION (RECOMPILE) to force a fresh plan when parameters vary widely.



Nesting CTEs

Just as you can define multiple CTEs in a single query, you can also nest them. Nesting occurs when a CTE

references another CTE defined earlier in the same WITH clause.

Example: Calculating a running total.

WITH SalesCTE AS (

    SELECT OrderID, OrderDate, Amount

    FROM Sales

    WHERE OrderDate >= '2023-01-01'

),

RunningTotalCTE AS (

    SELECT 

        s.OrderID,

        s.OrderDate,

        s.Amount,

        SUM(s.Amount) OVER (ORDER BY s.OrderDate) AS RunningTotal

    FROM SalesCTE s

)

SELECT * FROM RunningTotalCTE

ORDER BY OrderDate;

Here, RunningTotalCTE nests SalesCTE. The nesting allows us to first filter the sales data and then compute a

running total on the filtered set.

Using Multiple CTEs: A Real �World Scenario

Consider a database that tracks project tasks, dependencies, and resource allocations. We need a stored

procedure that returns:

•  All tasks for a project.

•  The hierarchical depth of each task.

•  The total estimated hours for each task and its subtasks.

We can achieve this with three CTEs:

CREATE PROCEDURE GetProjectTaskDetails

    @ProjectID INT

AS

BEGIN

    WITH TaskCTE AS (

        SELECT TaskID, ParentTaskID, TaskName, EstimatedHours

        FROM Tasks

        WHERE ProjectID = @ProjectID

    ),

    HierarchyCTE AS (

        SELECT 

            t.TaskID,



            t.ParentTaskID,

            t.TaskName,

            t.EstimatedHours,

            0 AS Level

        FROM TaskCTE t

        WHERE t.ParentTaskID IS NULL

        UNION ALL

        SELECT 

            t.TaskID,

            t.ParentTaskID,

            t.TaskName,

            t.EstimatedHours,

            h.Level + 1

        FROM TaskCTE t

        JOIN HierarchyCTE h ON t.ParentTaskID = h.TaskID

    ),

    AggregateCTE AS (

        SELECT 

            h.TaskID,

            h.TaskName,

            h.Level,

            SUM(t.EstimatedHours) OVER (PARTITION BY h.TaskID) AS TotalEstimatedHours

        FROM HierarchyCTE h

        JOIN TaskCTE t ON t.TaskID = h.TaskID

    )

    SELECT 

        TaskID,

        TaskName,

        Level,

        TotalEstimatedHours

    FROM AggregateCTE

    ORDER BY Level, TaskID;

END;

This procedure showcases how multiple CTEs can be chained to build progressively more complex result sets,

culminating in a single, coherent output.

Practical Tips for Writing Efficient CTEs

1.  Keep CTEs focused: Each CTE should perform a single logical operation. Overly complex CTEs can hinder 

the optimizer.

2.  Prefer CTEs over temporary tables when possible: CTEs avoid the overhead of creating and dropping temp 

tables.

3.  Use column aliases: Explicit column lists in CTEs improve clarity and reduce the chance of column 



misalignment.

4.  Test with realistic data volumes: Small test data may hide performance problems that become evident at 

scale.

5.  Leverage query plan analysis: Inspect the execution plan to confirm that indexes are being used and that the 

CTE is being inlined.

Baca Juga (Artikel Terkait)

•  cmos circuit design layout and simulation 1st edition
   URL: http://basicgravity.com/cmos-circuit-design-layout-and-simulation-1st-edition.pdf

•  cmos bicmos ulsi by yeo rofail pde
   URL: http://basicgravity.com/cmos-bicmos-ulsi-by-yeo-rofail-pde.pdf

•  cmos battery circuit diagram toms hardware
   URL: http://basicgravity.com/cmos-battery-circuit-diagram-toms-hardware.pdf

•  cmos analog design using all region mosfet modeling
   URL: http://basicgravity.com/cmos-analog-design-using-all-region-mosfet-modeling.pdf

Tags: #common  #table  #expressions  #joes  #prosi  #tutorial  #performance  #stored  #procedures  #recursion  #nesting  
#multiple  #ctes

http://basicgravity.com/cmos-circuit-design-layout-and-simulation-1st-edition.pdf
http://basicgravity.com/cmos-bicmos-ulsi-by-yeo-rofail-pde.pdf
http://basicgravity.com/cmos-battery-circuit-diagram-toms-hardware.pdf
http://basicgravity.com/cmos-analog-design-using-all-region-mosfet-modeling.pdf


Page 1 of 6



Page 2 of 6



Page 3 of 6



Page 4 of 6



Page 5 of 6



Page 6 of 6


