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WHO WE ARE

= LEADING INDUSTRY EXPERTS:

Growing group of over 100+ of t hg
possessing a high concentration ¢
ranks.

= PUBLISHED AUTHORS:
Contributors in technical reference books, Microsoft reference
materials, industry white papers, technical magazine articles, and
webcasts.

= TOP TECHNICAL SPEAKERS:
PASS Community Summit, Microsoft TechEd, The Microsoft B
Conference, SQL Server DevConnections, countless user groups,
iInternational conferences, and events.
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Session Objectives And Agenda

NET Framework Explained
CLR Integration Explained

Performance and Security

Liaising with Developers

Deployment and Versioning



So what Is this .NET framework?

Overused .NET name

Programming a framework vs programming the Win32
API

| t° S not al | about Web Serv
Commitment to .NET




Base Class Libraries

Windows Application

Windows Operating System

Framework Class Libraries
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Base Class Libraries

= Large set of reusable libraries — over 6000 objects when
released

= Consistent design and well-tested

= Avoids quirks of underlying operating system
= Portable ?

= Not language-specific



Common Language Runtime

= Runtime environment for executing code
= Hostable

= Manages the execution environment

= Manages types and controls loading them
= Code organised by namespaces

= CLS — common language specification



Memory Management

COM and memory leaks
Garbage collection
Reachable objects
Non-deterministic termination




Assemblies

EXE and DLL files

Self-describing via a manifest

May contain resources

Unit of deployment & security boundary

Manifest

Executable Code

Resource Files
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Code Access Security

= What do we know about the code rather than the user?
= Evidence-based
=  Avalilable evidence differs between hosted environments




Attributes

= Used to provide meta-data about code within the
assembly

= Able to be queried via reflection
= Widely used in the framework

= Supply additional information about a class, property or
method




Session Objectives And Agenda

.NET Framework Explained
CLR Integration Explained
Performance and Security

Liaising with Developers

Deployment and Versioning



You want to put WHAT In my
database?

= CLR was designed to be hostable
= CLR directly hosted inside SQL Server

= SQL Server O/S appears to be the operating system to
the CLR

= Any .NET language ok (with testing)
= VB.NET, C# and managed C++ have good project
= Loaded on first execution an of assembly
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Why would you want to do that?

= Type safety vs extended stored procedures
= Rich class library

= Rich programming model

= Advanced exception handling

= New types of objects (user defined data types and
aggregates)

= Higher performance in some areas
= T-SQL is unsuited to certain applications
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T-SQL vs Managed Code



How does it work?

= Code access security model

= Onl y DdnLo se XE’ s)

= CREATE / DROP ASSEMBLY

= Assemblies stored in the database

= QOther files can be stored too

= Attributes are important for deployment
= No inappropriate classes (eg WinForms)
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CREATE an Assembly



User-Defined Functions

CREATE FUNCTI ON ... AS EXTERN
assembly.[namespace.class].method

= Both scalar and table-valued supported

= Allows simple expansion of the function library in SQL
Server

= Often fast too
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Scalar User-Defined Function



User-defined Functions — Table
Valued

= UDF that returns a table
= Must return IEnumerator or IEnumerable
= Must provide a FillRowMethod
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Table-Valued Function



Stored Procedures

Can return tabular results and messages
SqglPipe object obtained from SglContext
Overloaded Send method

ExecuteAndSend avoids double-buffering
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Stored Procedure



Triggers

= SqlTriggerContext property of SglContext

= Access to virtual INSERTED and DELETED tables as
per T-SQL triggers

= Can implement DDL triggers as well as DML
= EventData

= TriggerContext. TriggerAction
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User-Defined Aggregates

= New object type for SQL Server

= Four methods required
Init
Accumulate
Merge
Terminate

= SqglUserDefinedAggregate attribute
IsInvariantToDuplicates
IsinvariantToNulls
IslnvariantToOrder
ISNulllfEmpty




Demo “&\é

User-Defined Aggregate



User-Defined Data Types

= New type of object for SQL Server

= Not just an alias type

= Behaviour via methods and properties

= Serializable

= Must implement INullable

= Must have default public constructor with no arguments

= Must support conversion to/from strings via ToString and
Parse
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User-defined Data Types
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System CLR Data Types



Session Objectives And Agenda

.NET Framework Explained
CLR Integration Explained

Performance and Security

Liaising with Developers

Deployment and Versioning



Will my database be slower?

= Performance was a key design issue

= Pure data access code faster in T-SQL

= Computational logic faster in managed code

= UDF' s 1 n gener al faster

= Managed code shines for string handling, regular
expressions, file access, general cryptography,
replacing external stored procedures
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Will my database be less secure?

= Security was a key design decision
= CLR Integration off by default

= 3 security levels for assemblies specified during
CREATE ASSEMBLY

WITH PERMISSION_SET =
SAFE (default)

EXTERNAL ACCESS (reqistry, files,
environment)

UNSAFE (unrestricted eg Win32)

ZMNSOLIDQ

AUSTRALIA



Will my database be less stable?

= Database stability was the number one design decision
= Graceful exception handling required

= HostProtectionAttribute

= Framework assembly testing & code walkthroughs

= Stable replacement for extended stored procedures
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Deployment and Versioning



Boundaries for developers

= No rowset code that could be set-based

= No data-access only stored procedures that could easily
be T-SQL

= No assemblies that require UNSAFE permission set

= Discuss assemblies requiring EXTERNAL_ACCESS
permission set

= Do not use SQL Server as an object database — scalar
VS non-scalar a good test
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ltems developers to consider

Appropriate use of attributes is critical
For deployment (eg SQLFunction)
For data consistency (eg IsMutator)

= Ensure user defined types have validation methods
= Consider XML data types for complex objects

= Most business logic belongs in a middle tier, not in the
database

= Use of SqglTypes vs .NET Types
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How does this affect deployment?

= Assemblies are contained in the database once
catalogued

= Databases are still scriptable but scripts less readable

= Types should be declared in a DLL that can be shared
with client code

= Assemblies can be streamed as a set of bytes



What about upgrading assembles?

= ALTER ASSEMBLY allows limited changes

= Types can be altered without check but require DBCC to
put database back in use

= To/From string is a relatively simple option in many
cases



Summary

Stunning new set of capabillities
Not an object database
= Lots of DBA'-sioneailncer ned

Deployment/versioning need to be considered from the
outset




SQL CLR Resources

Greg Low’s Rational Press Db
Bob Beachemin et a | dre;at book

SQLDownUnder Podcast show #4
www.sgldownunder.com

White papers at msdn.microsoft.com
Overview of .NET Programming Features in SQL Server

Using CLR Integration in SQL Server 2005
Pablo Castro® white paper on the merged provider
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Q&A




Thank you

= glow@solidg.com
= http://sqglblog.com/blogs/greg_low
= http://www.sgldownunder.com
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