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1 RAD Studio (Common)

Concepts

The application development life cycle involves designing, developing, testing, debugging, and deploying applications. RAD
Studio provides powerful tools to support this iterative process, including form design tools, the Delphi for compiler, an integrated
debugging environment, and installation and deployment tools.

Topics
Name Description
Compiling, Building, and Running Applications (  see page 2) This section describes essential information about compiling, building, and

running applications. As of 2007, the new build engine in the IDE is MSBuild.exe.
You can now create and manage build configurations, named option sets, and
targets files that enhance your ability to control your development environment.

Debugging Applications ( see page 18) Many of the same techniques are used for debugging applications in different
environments. RAD Studio provides an integrated debugging environment that
enables you to debug Win32 applications. In addition, you can use the debugger
to debug an application running on a remote machine that does not have RAD
Studio installed.

General Concepts (  see page 23) This section provides an overview of basic concepts.

Getting Started ( see page 30) The RAD Studio integrated development environment (IDE) provides many tools
and features to help you build powerful applications quickly. Not all features and
tools are available in all editions of RAD Studio. For a list of features and tools
included in your edition, refer to the feature matrix on http://www.codegear.com.

Testing Applications ( see page 74) Unit testing is an integral part of developing reliable applications. The following
topics discuss unit testing features included in RAD Studio.

UML Modeling ( see page 78) This section describes the UML modeling features.
The product version you have determines which UML modeling features are
available.

Refactoring Applications (  see page 100) Refactoring is a technique you can use to restructure and modify your code in

such a way that the intended behavior of your code stays the same. RAD Studio
provides a number of refactoring features that allow you to streamline, simplify,
and improve both performance and readability of your application code.


http://www.borland.com/delphi
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Compiling, Building, and Running
Applications

This section describes essential information about compiling, building, and running applications. As of 2007, the new build
engine in the IDE is MSBuild.exe. You can now create and manage build configurations, named option sets, and targets files that
enhance your ability to control your development environment.

Topics

Name Description

Compiling, Building, and Running Applications (  see page 3) As you develop your application in the IDE, you can compile (or make), build, and
run the application in the IDE. All three operations can produce an executable
(such as .exe , .dll ,.obj ,or.bpl ). However, the three operations differ
slightly in behavior:

e Compile (Project Compile) or, for C++, Make (
Project Make) compiles only those files that have
changed since the last build as well as any files that
depend on them. Compiling or making does not execute
the application (see Run).

e Build (Project Build) compiles all of the... more ( see
page 3)

MSBuild Overview ( see page 4) To build projects, the IDE now uses MSBuild instead of the previous internal build
system. The build, compile, and make commands available in the IDE call the
new build engine from Microsoft: MSBuild, which provides thorough dependency
checking. MSBuild project files are XML-based, and contain sections that
describe specific Items, Properties, Tasks, and Targets for the project.

For more information about MSBuild, see the Microsoft documentation at
http://msdn.microsoft.com.

Build Configurations Overview ( see page 6) Build configurations consist of options that you can set on all the build-related
pages of the Project  Options dialog box. Build configurations are saved in the
project file (such as .dproj  or .cbproj ).

Option Sets Overview ( see page 7) Both C++Builder 2009 and Delphi for Win32 2009 support the use of option set
files for managing build configurations. Previously, only C++Builder 2007
supported option sets. Also new for 2009 is the ability to apply an option set to a
build configuration by reference, as described in this topic.
Option sets are disk files that contain the values you have set for build-related
project options. Option sets are saved in files with the extension .optset , in
your project folder. You can an apply option set to the current build configuration
either by reference or by value. After you apply... more (  see page 7)

Targets files ( see page 9) A .targets file is an MSBuild-compliant XML file you can add to a project to allow

customizing the build process. A .targets file can have <Target> nodes
containing MSBuild scripts.

You can also add or modify project property values with a .targets file. You can
leverage the large variety of MSBuild tasks available in the .NET Framework
SDK and on the internet, such as "Zip", "SVNCheckout", and "Mail", or write
custom tasks yourself.

In summary:

« A .targets file is an XML file with <Target> nodes that
contain MSBuild scripts with lists of tasks to perform.

¢ You can create, add, enable,... more (see page 9)

Precompiled Headers Overview ( see page 10) There are advantages to using precompiled headers for your C++ projects, but
there are also pitfalls to avoid when creating and using precompiled headers.
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Unicode in RAD Studio ( see page 10) RAD Studio for 2009 has changed from ANSI-based strings to Unicode-based
strings. This topic describes what you need to know in order to convert your
applications to handle strings properly.

RAD Studio is fully Unicode-compliant, and some changes are required to those
parts of your code that involve string handling. However, every effort has been
made to keep these changes to a minimum. Although new data types are
introduced, existing data types remain and function as they always have. Based
on the in house experience of Unicode conversion, existing developer
applications should migrate fairly smoothly.

Compiling, Building, and Running Applications

As you develop your application in the IDE, you can compile (or make), build, and run the application in the IDE. All three
operations can produce an executable (such as .exe , .dll , .obj , or .bpl ). However, the three operations differ slightly in
behavior:

e Compile (Project Compile) or, for C++, Make ( Project Make) compiles only those files that have changed since the last
build as well as any files that depend on them. Compiling or making does not execute the application (see Run).

e Build (Project Build) compiles all of the source code in the current project, regardless of whether any source code has
changed. Building is useful when you are unsure which files have changed, or if you have changed project or compiler
options.

* Run (Run Run (F9) compiles any changed source code and, if the compile is successful, executes your application, allowing
you to use and test it in the IDE .

To delete all the generated files from a previous build, use the Clean command, available on the context menu of the project
node in the Project Manager .

Compiler Options
You can set many of the compiler options for a project by choosing Project Options and selecting a compiler-related page.

For example, most of the options on both the Delphi Delphi Compiler page and the C++ Compiler page correspond to compiler
options that are described in the online Help for that page.

To specify additional compiler options, you can invoke the compiler from the command line. For a complete list of the Delphi
compiler options and information about running the Delphi compiler from the command line, see Delphi Language Guide in the
Contents pane.

Compiler Status and Information

To display the current compiler options in the Messages window each time you compile your project, choose
Tools Options Environment Options and select Show command line. The next time you compile a project, the Messages
window displays the command used to compile the project and the response file. The response file lists the compiler options and
the files to be compiled.

After you compile a project, you can display information about it by choosing Project Information . The resulting Information
dialog box displays the number of lines of source code compiled, the byte size of your code and data, the stack and file sizes,
and the compile status of the project.

Compiler Errors
As you compile a project, compiler messages are displayed in the Messages window. For an explanation of a message, select
the message and press F1.

Build Configurations

You can save certain project options as a hamed build configuration. You can specify the active build configuration for each of
your projects, and you can change the active build configuration during project development. For example, you can set project
options specific to debugging your project, save the options as the Debug build configuration, and then apply them as the active
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configuration while you debug the project.

The options in a build configuration are available on the Compiler , Compiler Messages, Linker , and Conditionals/Directories
pages of the Project Options dialog box.

By default, the IDE includes three configurations: Base, Debug, and Release. You can modify the options in any of these default
configurations, and you can create new build configurations of your own. To apply a selected build configuration to specific
projects or project groups, either use the Build Configuration Manager or select the build configuration from the drop-down list
on any of the build-related Project Options pages.

Option Sets

In addition to build configurations, option sets are a way for you to save and selectively apply the build-related settings you have
made on the Project Options dialogs. Option sets are disk files with the extension .optset. You can apply an option set to the
current build configuration by reference or by value.

Using MSBuild to Build Your Project

When you explicitly build a project, the IDE calls MSBuild, the Microsoft build engine. The build process is entirely transparent to
developers. MSBuild is called as part of the Compile,Build, and Run commands available on the Project and Run menus.
However, you can also invoke MSBuild.exe from the command line or by using the RAD Studio Command Prompt, available on
the Start menu.

See Also

MSBuild Overview (  see page 4)

Build Configurations Overview ( see page 6)

Building Packages ( see page 111)

Build Configuration Manager (  see page 827)

Creating and Modifying Named Build Configurations (C++) ( see page 113)
Building a Project from the Command Line ( see page 114)

Option Sets: Overview ( see page 7)

Option Sets: Creating ( see page 118)

MSBuild Overview

To build projects, the IDE now uses MSBuild instead of the previous internal build system. The build, compile, and make
commands available in the IDE call the new build engine from Microsoft: MSBuild, which provides thorough dependency
checking. MSBuild project files are XML-based, and contain sections that describe specific Items, Properties, Tasks, and Targets
for the project.

For more information about MSBuild, see the Microsoft documentation at http://msdn.microsoft.com.

Migrating Projects to MSBuild

If you open a pre-existing Delphi project (such as one with.bdsproj  extension), the IDE automatically converts the project to
use MSBuild and changes the project extension to .dproj  for a Delphi project or to .cbproj  for a C++ project.

Project groups are also converted to MSBuild and given the project-group extension .groupproj

Building Projects
You can build projects without knowing anything about MSBuild because the IDE handles all the details for you. The
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Project Compile and Project Build commands both invoke MSBuild, but the scope of each command is different.
You can also explicitly build projects from the command line by running MSBuild.exe with your .dproj file.

To invoke MSBuild in a custom command environment, choose Start menu RAD Studio Command Prompt. This command
window automatically sets both the path to the executable and the variable for your installation directory.

If you want to use MSBuild from the command line outside of the RAD Studio Command Prompt, you should set the following
environment variables yourself:

BDS=c:\program files\CodeGear\RAD Studio\5.0 FrameworkDir=c:\Windows\Microsoft. NET\Framework
FrameworkVersion=v2.0.50727

Applying Your Own Custom Build Configurations

Several pages of the Project Options dialog box allow you to save groups of options into a named build configuration. Two
default build configurations are Debug and Release. C++Builder supports a Base configuration as well. You can use the
Configuration Manager to selectively apply any named build configuration as the active build configuration for your project or
project group.

Setting Build Events and Viewing Build Output
When you build a project, the results of the build appear in the Messages window, on the Output tab. You can specify pre-build
and post-build events using the Project Options Build Events dialog box (C++Builder supports pre-link events as well). If
you specify build events, the commands you specified and their results also appear in the Messages window. To control the
level of output from MSBuild, use the Verbosity field on the Tools Options Environment Options  page.

File Type Determines Build Order
MSBuild builds a project using the following order:
1. .RC files
2. .ASM files
3. .PAS files
4. .CPP files

The build proceeds downward through the directory or folder nodes in the Project Manager. Within each folder, files are built in
order according to their file type. You can control build order by placing files within different folders or within virtual folders in
the Project Manager.

See Also
Compiling ( see page 3)
Setting Project Options (  see page 178)
Build Events Dialog Box ( see page 828)
Running MSBuild on the Command Line ( see page 114)
Overview of Build Configurations ( see page 6)
Creating Named Build Configurations ( see page 113)
Applying the Active Build Configuration ( see page 111)

Virtual Folders Overview (  see page 68)
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Build Configurations Overview

Build configurations consist of options that you can set on all the build-related pages of the Project Options dialog box. Build
configurations are saved in the project file (such as .dproj or .cbproj ).

Each Project Contains Three Default Build Configurations

Base, Debug, and Release are the three default build configurations:

» Base acts as a base set of option values that is used in all the configurations you subsequently create.
« The Debug configuration enables optimization and debugging, as well as setting specific syntax options.

* The Release configuration doesn't produce symbolic debugging information, and the code is not generated for TRACE and
ASSERT calls, meaning the size of your executable is reduced.

You can change option values in any configuration, including Base. You can delete the Debug and Release configurations, but
you cannot delete the Base configuration.

You Can Specify the Active Configuration for Your Projects

Every project has an active build configuration associated with it, as well as any humber of other inactive build configurations that
you have created.

The active build configuration is used in Compile, Build, and Clean commands for the project. Use the Configuration Manager
to specify the active configuration for a selected project or project group (choose Project Configuration Manager or
double-click the configuration in the Project Manager ).

Build Configurations Inherit Values from Parent

Each configuration, except Base, is based on another configuration from which it inherits its values. The Debug and Release
configurations inherit their values from Base.

You can, in turn, create a new configuration based on any given configuration, and the new configuration inherits its option
values from its parent. After creating a configuration, you can change its option values to whatever you want, and you can make
it the active configuration for a project or projects. You can also delete any configuration except Base.

Unless their values are changed, options inherit the values of their parent configuration. This inheritance is not static: if the
parent configuration changes, so do its children for all inherited values.

The default value of an option is its value in the parent configuration. You can revert an option to its default value.

Comparing Configurations and Option Sets

You can also save a configuration's option values to a file as a named option set using a file save dialog. You can apply an
option set to any configuration in any project. You also have the choice to apply an option set by value (applying the option set's
values at that one time only) or by reference (so that subsequent changes to the option set are reflected in the configuration) or
by value.

Note that a build configuration is different from an option set, though they are related. Both consist of sets of option values. The
main distinction is that configurations are associated with projects, whereas option sets are saved in files independent of
projects. Build configuration values are stored in the project file, so saving a project saves changes to configurations, but option
sets are unaffected. Changing a project's configurations and adding or deleting configurations does not affect option sets.
Similarly, saving option sets does not change configurations.

Each project has its own list of configurations, independent of other projects. However, you can apply any option set to any
project. On the Project Options dialog box, the Build Configuration drop-down list includes all the build configurations for that
project — but not option sets. The Project Manager, on the other hand, lists both configurations and referenced option sets
under the Build configurations node.
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Values in Configurations and Option Sets
Note that configurations and option sets might not contain values for all possible project options — they contain only the options
that are different from the parent configuration. The Base configuration also does not contain values for all possible options.

If an option value is not in a configuration, the IDE looks in its parent configuration, then the parent's parent configuration, and so
on. If not found in any of the configurations in the inheritance chain, the value comes from the appropriate tool that is being
configured.

For instance, if a configuration inheritance chain does not include a value for a particular compiler option, the default value is
specified by the compiler itself. When you save a configuration or option set, only its values are saved — not values for every
option.

Some Options are No Longer Available
Some options available in previous releases are no longer available, except possibly through the appropriate command line
tool's option flags. See Unavailable Options ( see page 892) for more information.

See Also

MSBuild Overview ( see page 4)

Creating and Modifying Build Configurations ( see page 113)
Activating a Build Configuration for a Project ( see page 111)
Working With Option Sets ( see page 118)

Unavailable Options ( see page 892)

Option Sets Overview

Both C++Builder 2009 and Delphi for Win32 2009 support the use of option set files for managing build configurations.
Previously, only C++Builder 2007 supported option sets. Also new for 2009 is the ability to apply an option set to a build
configuration by reference, as described in this topic.

Option sets are disk files that contain the values you have set for build-related project options. Option sets are saved in files with
the extension .optset , in your project folder. You can an apply option set to the current build configuration either by reference
or by value. After you apply an option set by reference, the option set is listed in the Project Manager under that configuration.
You must save changes to the project in order to save the reference to the option set in the project.

Creating and Editing Option Sets

You can create an option set by using the New Option Set command in the context menu in the Project Manager. Similarly,
you can edit an existing option set by using the Edit context-menu command in the Project Manager. In both situations, the
Project Options dialog box opens, enabling you to view and adjust the values for the options in the option set.

Comparing Option Sets and Build Configurations

Both option sets and build configurations consist of sets of option values related to the MSBuild project file. The main distinction
is that build configurations are saved in the project file, while option sets are saved in .optset XML files independent of
projects.

Saving and building a project saves changes to its build configurations, but option sets are saved separately (using the Save As
button on Project Options pages). Changing a project's configurations and adding or deleting configurations does not affect
option sets. Similarly, saving option sets does not change configurations.

Option sets can be applied to build configurations — either by reference or by value. Each project has its own list of build
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configurations as well as a list of option sets that you have added by reference, independent of other projects. Option sets that
are added by value have no continuing affect on the project. You can access any option set file from any project.

Option Values in Build Configurations and Option Sets

Any given configuration or option set might not contain values for all possible project options. When you save an option set, only
the values that are different from the parent configuration are saved — not values for every option.

For instance, suppose you have a project open in the IDE and the active configuration is the Debug configuration. You change
one option and then save the option set. The only option values that are saved in the option set file are the one option value you
changed plus any option values in the Debug configuration that are different from the defaults (these changed values are shown
in boldface print in the Project  Options . dialog box).

Applying Option Sets

You can apply the values of an option set (an .optset file) to any configuration in any project by using the Apply Option Set
dialog, available by selecting the Load button on the Project Options dialog box.

You can apply an option set in either of the following two ways:

» As areference (so that the option values in the configuration are updated whenever the parent option's value changes in the
option set file)

« By maodifying the configuration's values (so that the option values in the configuration are changed only once and do not refer
to the parent option set)

Applying an Option Set as a Reference

When you select the Add as reference option on the Apply Option Set dialog box, the values in the option set are added to the
current configuration and replace only those values, not affecting any of the options that have no specific value set in the option
set you are applying.

If you change the option set later, the change is also made to any of the configuration's values that derived from that option set.
This enduring association between an option set and a build configuration is established when you apply the option set as a
reference. In the Project Manager, an option set that was applied by reference is listed under the node of the associated build
configuration.

Modifying a Build Configuration by Applying an Option Set by Value

When you select the Modify this configuration option on the Apply Option Set dialog box, the values in the option set are
applied to the current build configuration (the configuration listed in the Build Configuration field on the Project Options
dialog box).

This is a one-time application of values, and no other connection exists between the configuration and the option set. If you
change the option set later, the build configuration is not affected.

The option set values are applied to the current build configuration according to the priority you select, as follows:

» Replace all values results in a build configuration that is an exact copy of the option set.

« Option set file adds the values of the option set to the current build configuration but does not change any other option
values in the configuration.

« This configuration retains the values in the current build configuration and adds only those values from the option set for
which no value is set in the build configuration.

See Also

Option Sets: Creating (  see page 118)
Apply Option Set dialog ( see page 826)
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