microsoft system clr types for sql
server 2012

Microsoft System CLR Types for SQL Server 2012 have become an integral part
of managing and manipulating data within SQL Server databases. With the
introduction of SQL Server 2012, Microsoft provided enhanced capabilities for
developers and database administrators by integrating the Common Language
Runtime (CLR) into SQL Server. This article will explore the significance of
Microsoft System CLR Types, their various components, and how they can be
utilized effectively within SQL Server 2012.

Understanding CLR Types

The Common Language Runtime (CLR) is a core component of the .NET Framework
that provides a runtime environment for executing code written in various
programming languages. CLR Types in SQL Server allow developers to use .NET
Framework types alongside traditional SQL Server data types, leading to
improved performance and more flexible data handling.

What are CLR Types?

CLR Types are special data types that represent .NET Framework types in SQL
Server. They allow for the storage of complex data structures and provide
additional functionality beyond what standard SQL Server types offer. Some
key characteristics of CLR Types include:

1. Type Safety: CLR Types provide strong typing, helping to catch errors at
compile time rather than runtime.

2. Rich Data Structures: They enable developers to work with more complex
data structures, such as geographic data and XML.

3. Integration with .NET: CLR Types allow for seamless integration with .NET
applications, making it easier to pass data between SQL Server and .NET
applications.

Commonly Used CLR Types in SQL Server 2012

Microsoft SQL Server 2012 introduced several CLR Types that expanded the
capabilities of data storage and manipulation. Some of the most commonly used
CLR Types include:

- Geography: Used to store geospatial data, such as points, lines, and
polygons. This type is essential for applications that require location-based
services.

— Geometry: Similar to Geography, but it is used for planar or flat
representations of spatial data.

— HierarchyId: A type designed to represent a position in a hierarchy, making
it easier to work with tree-like structures in a database.

— Xml: Allows for the storage of XML data, enabling developers to take
advantage of XML's capabilities directly within SQL Server.



Benefits of Using CLR Types

Utilizing Microsoft System CLR Types in SQL Server 2012 offers several
advantages for both developers and database administrators:

1. Enhanced Performance

CLR Types can improve performance by allowing SQL Server to process data more
efficiently. For example, operations on Geography and Geometry types can be
optimized to leverage spatial indexes, resulting in faster query performance.

2. Improved Data Integrity

With strong typing provided by CLR Types, data integrity is enhanced. This
means that the database can enforce rules and constraints more effectively,
reducing the likelihood of data corruption or errors.

3. Simplified Development

Developers familiar with .NET Framework types can leverage their existing
knowledge when working with SQL Server. This simplifies the development
process and allows for the reuse of code and libraries.

Implementing CLR Types in SQL Server 2012

Implementing CLR Types in SQL Server 2012 involves several steps, from
enabling CLR integration to creating and using CLR types.

Step 1: Enable CLR Integration

Before you can use CLR Types, you must enable CLR integration on your SQL
Server instance. This can be done using the following SQL command:

T sgl

sp_configure 'clr enabled', 1;
RECONFIGURE;

This command enables the CLR functionality, allowing you to create and manage
CLR types.

Step 2: Creating CLR Types

You can create new CLR Types using C or VB.NET. The following is a simple
example of creating a Geography type in C:



" “csharp
using System;
using Microsoft.SglServer.Types;

public class GeographyExample

{

public static SqglGeography CreatePoint (double latitude, double longitude)
{

return SglGeography.Point (latitude, longitude, 4326);

}

}

Once the CLR type is created, it can be deployed to SQL Server using SQL
Server Management Studio (SSMS) or using a deployment script.

Step 3: Using CLR Types in SQL Server

After deploying the CLR Type, you can use it within your SQL queries. For
example, to create a table that includes a Geography type:

*sql
CREATE TABLE Locations
(

Id INT PRIMARY KEY,
Location GEOGRAPHY

)

You can then insert data into this table using the CLR Geography methods:

T Usgl
INSERT INTO Locations (Id, Location)
VALUES (1, geography::Point (47.6519, -122.3506, 4326));

Working with Spatial Data

One of the most significant advantages of CLR Types is their capability to
handle spatial data. SQL Server 2012 introduced enhanced support for spatial
data types, allowing users to perform advanced geographic and geometric
operations.

Geography Data Type

The Geography data type is designed for working with geospatial data on a
round-earth model. Some of its key features include:

- Support for various geographic data formats.
— Methods for calculating distances, areas, and intersections.
- Integration with GIS applications for mapping and analysis.



Geometry Data Type

The Geometry data type is used for flat, two-dimensional representation of
spatial data. Its features include:

— Support for planar coordinates.
— Methods for performing geometric operations like union, intersection, and
distance calculations.

Best Practices for Using CLR Types

When using Microsoft System CLR Types in SQL Server 2012, consider the
following best practices:

1. Understand the Limitations: While CLR Types provide numerous benefits,
they also come with limitations. Be aware of the performance implications and
the complexity they may introduce.

2. Indexing: Use spatial indexes for Geography and Geometry types to improve
query performance.

3. Testing: Rigorously test CLR Types in your application to ensure they
behave as expected, especially when dealing with complex data structures.

4. Documentation: Maintain thorough documentation of your CLR Types and their
usage within your applications to facilitate future maintenance and
development.

Conclusion

In conclusion, Microsoft System CLR Types for SQL Server 2012 provide a
powerful mechanism for managing complex data types and integrating .NET
functionalities into SQL Server databases. With enhanced performance,
improved data integrity, and simplified development processes, CLR Types
offer significant advantages for developers and database administrators
alike. By understanding how to implement and use these types effectively,
organizations can harness the full potential of their SQL Server databases
and create robust, data-driven applications. As SQL Server continues to
evolve, staying informed about these technologies will be crucial for
leveraging the latest advancements in database management.

Frequently Asked Questions

What are Microsoft CLR types in SQL Server 20127

Microsoft CLR types are data types in SQL Server that allow the use of .NET
Framework types for managing and storing complex data structures, enabling
developers to work with rich data types such as arrays and user-defined
types.

How do I enable CLR integration in SQL Server 20127

To enable CLR integration in SQL Server 2012, you can run the following



command: 'EXEC sp_configure 'clr enabled', 1; RECONFIGURE;'. This command
allows managed code to be run within SQL Server.

What are the benefits of using CLR types in SQL
Server?
Using CLR types in SQL Server allows for better performance with complex data

types, the ability to implement custom business logic in .NET, and greater
flexibility when dealing with data that does not fit into standard SQL types.

Can I use custom .NET classes as CLR types in SQL
Server 20127

Yes, you can create custom .NET classes and use them as CLR types in SQL
Server 2012 by defining them in a .NET assembly and registering that assembly
in SQL Server.

What limitations exist when using CLR types in SQL
Server 20127

Limitations of CLR types in SQL Server 2012 include potential performance
overhead, restrictions on certain operations like direct file access, and the
need for proper security permissions to execute CLR code.

How do I create a user-defined type using CLR in SQL
Server 20127

To create a user-defined type using CLR, you need to write a .NET class that
implements the appropriate interfaces, compile it into a DLL, and then use
the 'CREATE TYPE' statement in SQL Server to register your CLR type.

What is the difference between SQL Server types and
CLR types?

SQL Server types are built-in types defined by the SQL language, while CLR
types are managed types defined in the .NET Framework that allow for more
complex data manipulation and custom behavior.

How do I troubleshoot issues with CLR types in SQL
Server 20127

To troubleshoot issues with CLR types, check the SQL Server error logs,
ensure that CLR integration is enabled, verify that the assembly is correctly
registered, and confirm that your .NET code does not have unhandled
exceptions.

Are there any performance considerations when using
CLR types in SQL Server 20127

Yes, while CLR types can enhance performance for certain operations, they can
also introduce overhead due to context switching between SQL Server and the
CLR environment, so it's important to profile and test performance impacts.
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