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Code Generation
with T4 Text Templates



Improve Developer Productivity

private wvoid InitializeComponent()
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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;
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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 Qualit

public partial class ProductsRow : global::System.Data.DataRow {
private ProductsDataTable tableProducts;
internal ProductsRow(glcbal::System.Data.DataRowBuilder rb)
base(rb)
public int ProductID
1) T
public string F"l:ductr-lanl :
public int SupplierID { | ¥ CustomerID ? OrderID ! OrderlD
get { CompanyMame CustomerID ? ProductD
try { . ContactMarme EmployeelD P UnitPrice
return (0¥ contactTitle OrderDate Quantity
Cotchgiobal: | A Reqieuts Oscout
\ow new gl L J=—ra o Lk
F.egion Shipvia o .
PostalCode Freight 2 Fill GetData (
set { Country ShipMame ;
this[thisWler Fhone ShipAddress |
Fax ShipCity = 605
fl ShipRegion ¥ ProductID
il GetData () ShipPostalCode Prl:u:ll_fctl‘-lame
public int CategoryID { ' - ShipCountry SupplierID
get | ] CategorylD
try { ,;;J i . QuantityPerUnit 0]
return {{in £ =4 Fil GetData 0 UnitPrice
| = £ UnitsInStock
¢ EmployeeID UnitsOnQrder




Synchronize Multiple Source Files

public
public
public
public
public
public
public
public
public

public
public

string QuantityP
decimal UnitPricd
short
short UnitsOnOrder
short ReorderlLevel
bool Discontinued

bool
wvoid

create procedure Products Insert

@ProductName nvarchar(4@), @SupplierID int,
@CategoryID int, @QuantityPerUnit nvarchar(2@),
@UnitPrice mgmeu nitsInstock smallint,
@Unitsonorder
@riscontin

public| class Produ

private
private
private
private
private
private
private
private
private
private

public Prod

mn columnProductID;
mn columnProductName;

mn columnSupplierID;

create table Products

ProductID int not

SupplierID int,
CategoryID int,

QuantityPerUnit nvarchar(2@

UnitPrice money,
UnitsInstock smallint,
Units0OnOrder smallint,
RecrderLlevel smallint,
Discontinued bit

ull primary key,
ProductName nvarchar(48) not 11

ductName, SupplierID, CategoryID,
ntityPerUnit, UnitPrice, UnitsInStock,
ts0OnOrder, ReorderLevel, Discontinued

edure Products_Update

tID int, @ProductMName
erID int, @CategoryID

hstock

™
™
™

mn columnDiscontinued;

uctsDataTable() {

L a 1 oL

CategoryID = [@CategorylID,
QuantityPerUnit = @QuantityPerUnit,

TR Y LN .1

tyPerUnit nvarchar(2@),
smallint, @UnitsOnOrder smallint,

nvarchar(4@),
int,
@UnitPrice money,

FLeye]l smallint, @Discontinued bit,
as 4?27
begin
update dbd
set
Productlame ductiName,
SupplierID™= @SupplierID,




Why Generate Code?
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Whatis T4?

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

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

<# Write ("World!"™); #>




Transformation Process

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

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

publ clajs GeneratedTextTransformation:
MicrosoftiVisualStudio.TextTemplating.TextTransformation

{

Generate

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

Run }

Hello
World!




<# Statement; #> Blocks

Generate

Run

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

<# } #

namespdce |Microsoft.VisualStudio.TextTemplating25E14C49A0E
{
publiic ¢lass GeneratedTextTrfansformation:
Midrogoft.VisualStudio.TextTemplating. TextTransformation

{

putllid override string TransformText()
{
forM(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@36E
{
public class @eneratedTextTransformation:
Microsoft.VipualStudio.TextTemplating. TextTransformation

{

public overrfide string TransformText()
{
for (int il = 1; i <= 3; i++) {
Write("H¢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() {
Write("Hello World");

#>

namespace Microsoft.Visualptudio.TextTemplatingD6871B481C9
{
public dlass GeneratedTektTransformation:
Microsoft.VisualStudio} TextTemplating. TextTransformation
{
publi¥/override string| TransformText() {
HelloWorld();
return GenerationEnvjironment.ToString();
1
private void HelloWorld() {
Write("Hello World");

}
}
}

Hello World




<#+ ClassFeature #> Blocks

Generate

Run

<#@ template language="C#" #>
<# HelloWorld(); #>
<#+|private string field = "World";
private void HelloWorld() {
#>
<#=_field#>
<HA }

namespace Micrdsoft.VisualStudio.JextTemplatingD6871B481C9 {
publNic class OgneratedTextTransformation:
MickRosoft.VisBalStudio.TextTefiplating. TextTransformation

{
publid, override %tring Transf@rmText() {
Helldworld();
return\ Generationfnvironmen{.ToString();
}
private stRing _field % “World";
private voidl HelloWorld( {
this.Write("Hello ");
this.Write(ToStringHelper.ToStringWithCulture(_field));
}
}
}

Hello World




Delete Stored Procedure
Template




Troubleshooting T4 Errors

Generate ! !

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

Compilation Errors

public class GeneratedTextTransformati
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



Resources

Visual Studio SDK

Domain-Specific Language Tools
www.olegsych.com

Articles

Text Template Transformation Toolkit

Presentations

Code Generation with T4 Text Templates: Introduction

Code Generation with T4 Text Templates: Advanced Topics
www.tseditor.net

www.codeplex.com



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/articles
http://www.olegsych.com/2007/12/text-template-transformation-toolkit/
http://www.olegsych.com/presentations/
http://www.olegsych.com/presentations/code-generation-with-t4-text-templates/introduction
http://www.olegsych.com/presentations/code-generation-with-t4-text-templates/advanced-topics/
http://www.olegsych.com/presentations/code-generation-with-t4-text-templates/advanced-topics/
http://www.t4editor.net/
http://www.codeplex.com/

