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What We’ll Cover

• Project concepts: workspaces, projects, targets, schemes, 
and run destinations

• The scheme actions: run, test, profile, analyze, archive
• Build locations
• Scheme management
• Custom scheme actions
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Project Concepts

• Workspaces
• Projects

■ Build configurations

• Targets
■ Build settings
■ Build phases
■ Build rules

• Schemes
• Run destinations
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What Is a Workspace?

• Container for references to projects 
and other files

• Groups together projects you want 
to use together

• Provides a unique symbol index, 
location for build products, saved 
window state, and more

• Allows implicit dependencies to be 
found between targets

• Projects opened by themselves act 
as an implicit workspace
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Project Concepts

• Workspaces
• Projects

■ Build configurations

• Targets
■ Build settings
■ Build phases
■ Build rules

• Schemes
• Run destinations
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What’s in a Project?

• References to source files
• Targets which build products
• Schemes which build targets and 
perform actions

• Build configurations used for 
organizing target build settings
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Build Configurations
Collections of build settings

• By default, projects have Debug and Release configurations
• All build setting values live in a configuration
• Define a new configuration if you need different build setting values for 
a specific purpose
■ Most projects can get by with Debug and Release
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The Project Editor
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Project Concepts

• Workspaces
• Projects

■ Build configurations

• Targets
■ Build settings
■ Build phases
■ Build rules

• Schemes
• Run destinations
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Instructions for building one product
What’s in a Target?

• References some or all source
files in the project

• Contains build phases—the
high-level sequence of steps

• Build rules determine how
to handle each file type

• Build settings control how
it’s done

• Can depend on one or more 
other targets
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Target Settings
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Build Phases
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Build Phases
Target dependencies
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Build Phases
Compile sources
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Build Phases
Link binary with libraries
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Build Phases
Copy headers
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Build Phases
Copy files

23



Build Phases
Run script
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Build Rules
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Project Concepts

• Workspaces
• Projects

■ Build configurations

• Targets
■ Build settings
■ Build phases
■ Build rules

• Schemes
• Run destinations
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Instructions for building targets and performing actions
What’s in a Scheme?

• Actions for running, 
testing, profiling, analyzing, 
and archiving products

• A specification of targets to 
build for each action
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Schemes
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Project Concepts

• Workspaces
• Projects

■ Build configurations

• Targets
■ Build settings
■ Build phases
■ Build rules

• Schemes
• Run destinations
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What Is a Run Destination?

• The platform and SDK you want to build for
• The device you want to run on
• On the Mac—architecture you want to target
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What Is a Run Destination?

• The platform and SDK you want to build for
■ Choose among those in platforms compatible with your targets’ Base 
SDK, Supported Platforms, and Deployment Target

• The device you want to run on
• On the Mac—architecture you want to target
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What Is a Run Destination?

• The platform and SDK you want to build for
■ Choose among those in platforms compatible with your targets’ Base 
SDK, Supported Platforms, and Deployment Target

• The device you want to run on
■ Choose among plugged-in devices configured for development, 
available simulators, and the local Mac

■ Only devices compatible with the targets’ SDK are available

• On the Mac—architecture you want to target
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What Is a Run Destination?

• The platform and SDK you want to build for
■ Choose among those in platforms compatible with your targets’ Base 
SDK, Supported Platforms, and Deployment Target

• The device you want to run on
■ Choose among plugged-in devices configured for development, 
available simulators, and the local Mac

■ Only devices compatible with the targets’ SDK are available

• On the Mac—architecture you want to target
■ Choose among those specified in your targets’ Architectures
■ Only architectures compatible with the local Mac
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Schemes Support Five Actions

• Run
• Test
• Profile
• Analyze
• Archive
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A Scheme Builds Targets
Building is not an action itself, it is a step performed 
before each action

• You always build with a purpose
• The action to perform affects how you build: which targets 
and which configuration

• The default “build” command builds for the run action
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Scheme Action Build Configuration
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The Five Scheme Actions

• Run
• Test
• Profile
• Analyze
• Archive
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Configuring the Run Action
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Configuring the Run Action
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Run Action Arguments
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Run Action Arguments
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Build Setting References

• Every build setting has an all-caps raw name
• Reference setting values with ${SETTING_NAME}
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Build Setting References
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Run Action Arguments
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Run Action Arguments
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Run Action Options
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Run Action Options
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Run Action Options
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Run Action Diagnostics
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The Five Scheme Actions

• Run
• Test
• Profile
• Analyze
• Archive
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The Test Action

• Xcode natively supports the OCUnit Objective-C Testing Framework
■ Tests are written in Objective-C, but can test C++ code too

• Tests run in the debugger automatically
• Test failures show up in the issues navigator and test log
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Configuring the Test Action
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Test Action Arguments
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Unit testing in Xcode
Demo
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The Five Scheme Actions

• Run
• Test
• Profile
• Analyze
• Archive
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The Profile Action
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The Profile Action
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The Five Scheme Actions

• Run
• Test
• Profile
• Analyze
• Archive
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The Analyze Action
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The Analyze Action
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The Five Scheme Actions

• Run
• Test
• Profile
• Analyze
• Archive
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The Archive Action
Not just for iOS

• Archiving is how you distribute your application
■ Share with testers
■ Verify prior to submission
■ Submit to the Mac and iOS App Store
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The Archive Action
What’s an archive?

• A time stamped “.xcarchive” bundle with…
■ An install-style build of your application
■ Your application’s debug symbols, in a separate dSYM file
■ Verification and submission status for your application
■ Your own comments

83



The Archive Action
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The Archive Action
Managing archives

• Work with archives via the Archive organizer
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The Archive Action
Managing archives

• Work with archives via the Archive organizer
• Use comments
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The Archive Action
Managing archives

• Work with archives via the Archive organizer
• Use comments
• Validate for sale, share with testers, and submit to the App Store!
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Sharing your application
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Sharing your application
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The Archive Action
Sharing your application
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The Archive Action
Application archives

■ Contain only a single application
■ Archives with anything else cannot be submitted to the Mac 
or iOS App Store
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The Archive Action
Pro tip

• Turn on the Skip Install build setting for library and framework targets
• Your application should embed them itself

■ Static libraries are always incorporated into your application
■ Copy Files build phase for frameworks and dynamic libraries
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Build Locations
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Build Locations

• Every workspace has its own derived data directory
■ By default, build products go in the workspace’s derived data directory

• Build products from different workspaces don’t mix unless you change 
where their build products go

• Workspaces are distinguished by path
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Derived Data
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Finding build products
Demo
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Customizing Locations
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Customizing Locations
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Advanced Build Location Customization
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Advanced Build Location Customization
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Advanced Build Location Customization
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Clean Build Folder
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Clean Build Folder
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Scheme Management
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When Are Schemes Created?

• Manually by the user
• Automatically 

■ When creating a new target or project
■ When opening a project or workspace for the first time
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What Schemes Are Created?
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What Schemes Should You Keep?
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Managing Schemes
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Managing Scheme Autocreation
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Hiding Schemes
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Hiding Schemes

120



Sharing Schemes
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Sharing Schemes
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Duplicating Schemes
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Duplicating Schemes
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Where Schemes Are Stored
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Where Schemes Are Stored

MyApp.xcodeproj/
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Where Schemes Are Stored

MyApp.xcodeproj/

xcuserdata/

xcshareddata/
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Where Schemes Are Stored

MyApp.xcodeproj/

xcuserdata/

xcshareddata/ xcschemes/
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Where Schemes Are Stored

MyApp.xcodeproj/

xcuserdata/

xcshareddata/ xcschemes/

MyApp.xcscheme

MyFramework.xcscheme
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Where Schemes Are Stored

MyApp.xcodeproj/

xcuserdata/

xcshareddata/
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YourUsername.xcuserdatad/

Where Schemes Are Stored

MyApp.xcodeproj/

xcuserdata/

xcshareddata/

MyUsername.xcuserdatad/
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YourUsername.xcuserdatad/

Where Schemes Are Stored

MyApp.xcodeproj/

xcuserdata/

xcshareddata/

MyUsername.xcuserdatad/ xcschemes/
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YourUsername.xcuserdatad/

Where Schemes Are Stored

MyApp.xcodeproj/

xcuserdata/

xcshareddata/

MyUsername.xcuserdatad/ xcschemes/

xcschememanagement.plist

MyApp.xcscheme
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Managing Schemes in Source Control
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Managing Schemes in Source Control
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Custom Scheme Actions
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Creating Custom Pre- and Post-actions
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Creating Custom Pre- and Post-actions
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Creating Custom Pre- and Post-actions
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Custom Scheme Action Types
Run script
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Custom Scheme Action Types
Send email
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When to Use Custom Scheme Actions
Run script build phases vs. custom scheme actions

• Build phases help produce a product from a target
• Custom scheme actions help prepare for or follow-up an action
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When to Use Custom Scheme Actions
Run script build phases vs. custom scheme actions

• Build phases help produce a product from a target
• Custom scheme actions help prepare for or follow-up an action

If you’re… Then use…

Generating art for your app Run Script build phase

Setting up test data Pre-action Script

Uploading archive to server Post-action Script
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Custom scheme actions
Demo
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More Information

Mike Jurewitz
Developer Tools Evangelist
jurewitz@apple.com

Documentation
Xcode 4 User Guide
http://developer.apple.com/library/ios/#documentation/ToolsLanguages/Conceptual/
Xcode4UserGuide/

Apple Developer Forums
http://devforums.apple.com

145



Using Interface Builder in Xcode 4 Pacific Heights
Tuesday 2:00PM

Maximizing Productivity in Xcode 4 Presidio
Wednesday 9:00AM

Related Sessions

Introducing Interface Builder Storyboarding Presidio
Wednesday 11:30AM

Mastering Source Control in Xcode 4 Nob Hill
Wednesday 3:15PM

Mastering Schemes with Xcode 4 Presidio
Thursday 9:00AM

Device Management and App Submission with Xcode 4 Presidio
Thursday 3:15PM
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Xcode 4 Lab Developer Tools Lab A
Thursday 11:30AM

Labs
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