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Code Generation
with T4 Text Templates



Improve Developer Productivity

private wvoid InitializeComponent()
1
this.cancelButton = new System.Windows.Forms.Button();
this.okButton = new System.Windows.Forms.Butt
this.labell = new System.Windows.Forms.Llabel(
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this.textBoxl = new System.Windows.Forms.Text
this.lookupButton = new System.Windows.Forms.
this.listBoxl = new System.Windows.Forms.Llist
this.label2 = new System.Windows.Forms.Llabel(
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this.cancelButton.Anchor = ((System.Windows.Forms
this.cancelButton.location = new System.Drawing.P
this.cancelButton.Name = "cancelButton";
this.cancelButton.5ize = new System.Drawing.Si
this.cancelButton.TabIndex = &;
this.cancelButton.Text = "Cancel"”;
this.cancelButton.UseVisualStyleBackColor = true;

/{ okButton

this.okButton.lLocation = new System.Drawing.Point(224, 331);
this.okButton.Name = "okButton";

this.ockButton.Size = new System.Drawing.Size(75, 23);
this.okButton.TabIndex = 5;

this.okButton.Text = "OK"; o o o
this.ockButton.UseVisualStyleBackColor = true;

this.okButton.Anchor = ({System.Windows.Forms.AnchorStyles)((Syste
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Improve Code Quality

[Table(Name="dbo.Customers")]
public partial class Customer : IMNotifyPropert anging, I
{
|E tensibilit ethod Definitions
public Customer(}[:]
[Column{Storage="_CustomerID", DbType="NChar(5) NOT MNUI
public string CustomePId[:]
[Column{Storage="_Contactlame", DbType="NVarChar(38)")]
public string ContactMame
{
get
{
return this._ContactMName;
set
{ /
if ((this. ContactMame != value)) ///
{
this.OnContactMameChanging(value);
this.SendPropertyChanging();
this._ContactName = value;
this.SendPropertyChanged("Contactiame");
this.OnContactMameChanged();
¥
¥
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Synchronize Multiple Source Files

CREATE TABLE dbo.Customers

(
CustomerID NChar(5) NOT MNULL,
CompanyMName MNVarCh
ContactName MNVarCha
ContactTitle NVarCha
Address NVarChar(68),
City NVarChar(15),
Region MVarChar(15),
PostalCode NVarChar(10),
Country NVarChar(15),
Phone MVarChar(24),

[Table{Name="dbo.Customers")]
public partial class Customer

{

TNot1

public CUStGmEP(}[:]

public string CustomerID
public string Compan
public string Contad
public string Contag
public string AddreS

public string City...
public string Region...

e

Customer

public string PDStalCDdd...

= Properties

? 5 CustomerID
ey CompanyMame
5 ContactName
% ContactTitle
P Address
= City
ey Regicn
i‘*‘f‘ PostalCode
ey Country
= Phone
P Fax

b

CREATE PROCEDURE dbo.Customers Insert
@CustomerID MCHAR(S5), @CompanyMNam
@ContactName NVARCHAR(38), @Conta

NVARCHAR(60), @City NVAR

IVARCHAR(15), @PostalCode

NVARCHAR (15), @Phone NVA

BEGIN
INSERT INTO dbo.Customers

(

CustomerID, CompanyMName, Cont

CREATE PROCEDURE dbo.Customers Delets
@CustomerID MNCHAR(S)

AS

BEGIN

LETE FROM dbo.Customers

omerID = @CustomerID




T4 Code Generation Example



What i1sT4?

Text Template Transformation Toolkit
ASP.NET-like template syntax
Generates any text files

Supports Visual Basic and C#

Built into Visual Studio 2008

Available as a download for Visual Studio
2005




Template Syntax

<#@ template language= " C#"'#>

<# Write("World!"); #>




Transformation Process

<#@ template language="C#" #>

<# Write("World!"); #>

publlc clajs GeneratedTextTransformation:
MicnosoftiVisualStudio.TextTemplating.TextTransformation

{

Generate

pubAic ovgrride string TransformText()
{
this.Wr{te("Hello\r\n");
Write("World!");
return this.GenerationEnvironment.ToString();

Run }

Hello
World!




<# Statement; #> Blocks

Generate

Run

<#@ template language="CH#" #>
<# for(int 1 = 1; 1 <= 3; i++) { ¥

<# } #

namespdce |Microsoft.VisualStudio.TextTemplating25E14C49A0E
{
publjc glass GeneratedTextTransformation:
Midrogoft.VisualStudio.Te)tTemplating.TextTransformation

{

putllid override string TrgnsformText()
{
forW(int i = 1; i <= 3; i++) {
this.Write("Hello World!\r\n");
}

return this.GenerationEnvironment.ToString();

Hello World!
Hello World!
Hello World!




<#= Expression #> Blocks

Generate

Run

<#@ template language="C#" #>

<# for(int i =1; i <= 3; i++) { #
<H= 1 #>

<# }

namespace Microspft.VisualStudio.TextTemplating76E@O36E
{
public class @eneratedTextTransformation:
Microsoft.ViksualStudio.TextTemplating.TextTransformation

{

public overnrfide string TransformText()
{
for (int if = 1; i <= 3; i++) {
Write("M€llo World ");
Write(ToStringHelper.ToStringWithCulture(i));
Write("!\r\n");
}

return GenerationEnvironment.ToString();

}

Hello World 1!
Hello World 2!
Hello World 3!




<#+ ClassFeature #> Blocks

Generate

Run

<#@ template language="C#"#>
<# HelloWorld(); #>
<H#+
privatle void HelloWorld() {
Wrhite("Hello World");

#>

namespace [Microsoft.Visualstudio.TextTemplatingD6871B481C9
{
public dlass GeneratedTektTransformation:
Microgoft.VisualStudiol TextTemplating.TextTransformation
{
publi¥/override string| TransformText() {
HelloWorld();
return GenerationEnviironment.ToString();
1
private void HelloWorld() {
Write("Hello World");

}

Hello World




<#+ ClassFeature #> Blocks

<#@ template language="C#" #>

<# HelloWorld(); #>

<#+|private string field = "World";
private void HelloWorld() {

Generate

oft.VisualStudio.fextTemplatingD6871B481C9 {
neratedTextTransformation:
lStudio.TextTerplating.TextTPansFormation

vironment.ToString();

Y
private st\ing _field \ 271 OJ Av
Run private void HelloWor‘ld\{

this.Write("Hello ");
this.Write(ToStringHelper.ToStringWithCulture( field));

}
}
}

Hello World




Delete Stored Procedure
Template




<#@ template #> directive

<#@ template
language="C#","VvB", "C#v3.5" or "VBv3.5"
debug="False"” or "True"
inherits="TextTransformation”
hostspecific="False" or "True"
culture="","en-US"...

#>



<#@ output #> directive

<#@ output
extension="c¢s","vb", "txt"...
encoding="","ASCII", "Unicode"
#>



<#@ Include #> directive

<#@ Include
file="RelativePath\File.tt"
or "C:\AbsolutePath\File.tt"
H>



<#@ assembly #> directive

<#@ assembly
name="AssemblyName"
or "C:\AbsolutePath\! OOAIT Al Ut Al
#>



<#@ import #> directive

<#@ Import
namespace="System.Xml"
H>



Troubleshooting T4 Errors

Generate ! !

<#@ template language="C#" #>
Hello
<# Write("World!"); #>

Compilation Errors

public class GeneratedTextTransformation:
Microsoft.VisualStudio.TextTemplating.TextTransformation

{

public override string TransformText()

{
this.Write("Hello\r\n");
Write("World!");
return this.GenerationEnvironment.ToString();
}
}
Runtime Errors
Hello
World!




Troubleshooting T4 Errors



Why Generate Code?

=

orove Developer Productivity
orove Code Quality
orove Application Performance

3

3



What Can Be Generated?

Config files

Decorators

CRUD stored procedures

Strongly-typed ASP.NET navigation classes
Strongly-typed AzMan wrappers

ADO.NET Entity Framework Stored Procedures
ADO.NET Entity Framework Views

LINQ to SQL Data Context

WiX source files

SQL views from enumerations



http://www.olegsych.com/2007/12/how-to-use-t4-to-generate-config-files/
http://www.olegsych.com/2007/12/how-to-use-t4-to-generate-config-files/
http://www.olegsych.com/2007/12/how-to-use-t4-to-generate-config-files/
http://www.olegsych.com/2007/12/how-to-use-t4-to-generate-decorator/
http://www.olegsych.com/2008/01/how-to-use-t4-to-generate-crud-stored-procedures/
http://www.olegsych.com/2008/02/how-to-use-t4-to-generate-strongly-typed-navigation-class-in-aspnet/
http://www.olegsych.com/2008/02/how-to-use-t4-to-generate-strongly-typed-navigation-class-in-aspnet/
http://www.olegsych.com/2008/02/how-to-use-t4-to-generate-strongly-typed-navigation-class-in-aspnet/
http://www.olegsych.com/2008/03/how-to-use-t4-to-generate-strongly-typed-azman-wrapper/
http://www.olegsych.com/2008/03/how-to-use-t4-to-generate-strongly-typed-azman-wrapper/
http://www.olegsych.com/2008/03/how-to-use-t4-to-generate-strongly-typed-azman-wrapper/
http://www.olegsych.com/2008/03/how-to-use-t4-to-generate-strongly-typed-azman-wrapper/
http://www.olegsych.com/2008/03/how-to-use-t4-to-generate-strongly-typed-azman-wrapper/
http://www.olegsych.com/2008/03/how-to-use-t4-to-generate-strongly-typed-azman-wrapper/
http://www.olegsych.com/2008/05/t4-template-for-generating-adonet-entity-framework-stored-procedures/
http://blogs.msdn.com/adonet/archive/2008/06/20/how-to-use-a-t4-template-for-view-generation.aspx
http://damieng.com/blog/2008/06/25/experimental-linq-to-sql-template-for-t4
http://blog.newagesolution.net/2008/06/how-to-use-msbuild-and-wix-to-msi.html
http://blog.newagesolution.net/2008/06/how-to-use-msbuild-and-wix-to-msi.html
http://blog.newagesolution.net/2008/06/how-to-use-msbuild-and-wix-to-msi.html
http://www.olegsych.com/2008/07/t4-template-for-generating-sql-view-from-csharp-enumeration/

Resources

Visual Studio SDK

Domain-Specific Language Tools
www.olegsych.com
Presentations
Code Generation with T4 Text Templates

Articles
Text Template Transformation Toolkit
T4 Architecture

T4 Template Design
www.t4editor.net
http://www.codeplex.com/t4toolbox



http://msdn.microsoft.com/en-us/vsx/default.aspx
http://msdn.microsoft.com/en-us/library/bb126235.aspx
http://msdn.microsoft.com/en-us/library/bb126235.aspx
http://msdn.microsoft.com/en-us/library/bb126235.aspx
http://www.olegsych.com/
http://www.olegsych.com/presentations/
http://www.olegsych.com/presentations/code-generation-with-t4-text-templates
http://www.olegsych.com/articles
http://www.olegsych.com/2007/12/text-template-transformation-toolkit/
http://www.olegsych.com/2008/05/t4-architecture
http://www.olegsych.com/2008/04/t4-template-design/
http://www.t4editor.net/
http://www.codeplex.com/t4toolbox

