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Introduction
Applied to computer programs, resources are data files that accompany a program’s executable code.
Resources simplify the code you have to write by moving the creation of complex sets of data or graphical
content outside of your code and into more appropriate tools. For example, rather than creating images pixel
by pixel using code, it is much more efficient (and practical) to create them in an image editor. To take
advantage of a resource, all your code has to do is load it at runtime and use it.

In addition to simplifying your code, resources are also an intimate part of the internationalization process for
all applications. Rather than hard-coding strings and other user-visible content in your application, you can
place that content in external resource files. Localizing your application then becomes a simple process of
creating new versions of each resource file for each supported language. The bundle mechanism used in both
Mac OS X and iPhone OS provides a way to organize localized resources and to facilitate the loading of
resource files that match the user’s preferred language.

This document provides information about the types of resources supported in Mac OS X and iPhone OS and
how you use those resources in your code. This document does not focus on the resource-creation process.
Most resources are created using either third-party applications or the developer tools provided in the
/Developer/Applications directory. In addition, although this document refers to the use of resources in
applications, the information also applies to other types of bundled executables, including frameworks and
plug-ins.

Before reading this document, you should be familiar with the organizational structure imposed by application
bundles. Understanding this structure makes it easier to organize and find the resource files your application
uses. For information on the structure of bundles, see Bundle Programming Guide.

Organization of This Document
This document includes the following chapters:

“About Resources” provides an introduction to the resource types supported in Mac OS X and iPhone
OS.

“Nib Files” describes the Cocoa-specific support for nib files.

“Carbon Resources” describes the Carbon-specific support for nib files.

“String Resources” describes the support for localized string resources in applications.

“Image, Sound, and Video Resources” describes the support for image, sound, and video resources in
applications.
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See Also
The following ADC Reference Library documents are conceptually related to Resource Programming Guide:

Bundle Programming Guide describes the bundle structure used by applications to store executable code
and resources.

Internationalization Programming Topics describes the process of preparing an application (and it’s
resources) for translation into other languages.

Interface Builder User Guide describes the application used to create nib file resources.

Property List Programming Guide describes the facilities in place for loading property-list resource files
into a Cocoa application.

Property List Programming Topics for Core Foundation describes the facilities in place for loading
property-list resource files into a C-based application.

Last updated: 2009-01-06

Did this document help you? Yes It's good, but... Not helpful...

Shop the Apple Online Store (1-800-MY-APPLE), visit an Apple Retail Store, or find a reseller.

Mailing Lists
RSS Feeds

Copyright © 2009 Apple Inc. All rights reserved.

Terms of Use
Privacy Policy

Mac Dev Center Right arrow Mac OS X Reference Library Right arrow Data Management: File
Management Right arrow Resource Programming Guide

IPR2022-00031 / IPR2022-00032 / IPR2022-00033 / PGR2022-00006 Page 0002

• 

• 

• 

• 

• 

• 

• 

• 

• 

-------~ 

Petitioner Apple Inc.,  Ex. 1071, p. 2 
Apple Inc. v. MemoryWeb, LLC, IPR2022-00033

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/CoreFoundation/Conceptual/CFBundles/index.html#//apple_ref/doc/uid/10000123i
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/CoreFoundation/Conceptual/CFBundles/index.html#//apple_ref/doc/uid/10000123i
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/CoreFoundation/Conceptual/CFBundles/index.html#//apple_ref/doc/uid/10000123i
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/CoreFoundation/Conceptual/CFBundles/index.html#//apple_ref/doc/uid/10000123i
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/MacOSX/Conceptual/BPInternational/index.html#//apple_ref/doc/uid/10000171i
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/MacOSX/Conceptual/BPInternational/index.html#//apple_ref/doc/uid/10000171i
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/MacOSX/Conceptual/BPInternational/index.html#//apple_ref/doc/uid/10000171i
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/MacOSX/Conceptual/BPInternational/index.html#//apple_ref/doc/uid/10000171i
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/DeveloperTools/Conceptual/IB_UserGuide/index.html#//apple_ref/doc/uid/TP40005344
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/DeveloperTools/Conceptual/IB_UserGuide/index.html#//apple_ref/doc/uid/TP40005344
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/DeveloperTools/Conceptual/IB_UserGuide/index.html#//apple_ref/doc/uid/TP40005344
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/DeveloperTools/Conceptual/IB_UserGuide/index.html#//apple_ref/doc/uid/TP40005344
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/Cocoa/Conceptual/PropertyLists/index.html#//apple_ref/doc/uid/10000048i
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/Cocoa/Conceptual/PropertyLists/index.html#//apple_ref/doc/uid/10000048i
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/Cocoa/Conceptual/PropertyLists/index.html#//apple_ref/doc/uid/10000048i
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/Cocoa/Conceptual/PropertyLists/index.html#//apple_ref/doc/uid/10000048i
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/CoreFoundation/Conceptual/CFPropertyLists/index.html#//apple_ref/doc/uid/10000130i
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/CoreFoundation/Conceptual/CFPropertyLists/index.html#//apple_ref/doc/uid/10000130i
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/CoreFoundation/Conceptual/CFPropertyLists/index.html#//apple_ref/doc/uid/10000130i
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/documentation/CoreFoundation/Conceptual/CFPropertyLists/index.html#//apple_ref/doc/uid/10000130i
https://web.archive.org/web/20100114164340/http://developer.apple.com/feedback/?v=1
https://web.archive.org/web/20100114164340/http://developer.apple.com/feedback/?v=1
https://web.archive.org/web/20100114164340/http://developer.apple.com/feedback/?v=1
https://web.archive.org/web/20100114164340/http://developer.apple.com/feedback/?v=1
https://web.archive.org/web/20100114164340/http://developer.apple.com/feedback/?v=2
https://web.archive.org/web/20100114164340/http://developer.apple.com/feedback/?v=2
https://web.archive.org/web/20100114164340/http://developer.apple.com/feedback/?v=2
https://web.archive.org/web/20100114164340/http://developer.apple.com/feedback/?v=2
https://web.archive.org/web/20100114164340/http://developer.apple.com/feedback/?v=3
https://web.archive.org/web/20100114164340/http://developer.apple.com/feedback/?v=3
https://web.archive.org/web/20100114164340/http://developer.apple.com/feedback/?v=3
https://web.archive.org/web/20100114164340/http://developer.apple.com/feedback/?v=3
https://web.archive.org/web/20100114164340/http://www.apple.com/store/
https://web.archive.org/web/20100114164340/http://www.apple.com/store/
https://web.archive.org/web/20100114164340/http://www.apple.com/store/
https://web.archive.org/web/20100114164340/http://www.apple.com/store/
https://web.archive.org/web/20100114164340/http://www.apple.com/retail/
https://web.archive.org/web/20100114164340/http://www.apple.com/retail/
https://web.archive.org/web/20100114164340/http://www.apple.com/retail/
https://web.archive.org/web/20100114164340/http://www.apple.com/retail/
https://web.archive.org/web/20100114164340/http://www.apple.com/buy/locator/
https://web.archive.org/web/20100114164340/http://www.apple.com/buy/locator/
https://web.archive.org/web/20100114164340/http://www.apple.com/buy/locator/
https://web.archive.org/web/20100114164340/http://www.apple.com/buy/locator/
https://web.archive.org/web/20100114164340/http://lists.apple.com/
https://web.archive.org/web/20100114164340/http://lists.apple.com/
https://web.archive.org/web/20100114164340/http://lists.apple.com/
https://web.archive.org/web/20100114164340/http://lists.apple.com/
https://web.archive.org/web/20100114164340/http://developer.apple.com/rss/
https://web.archive.org/web/20100114164340/http://developer.apple.com/rss/
https://web.archive.org/web/20100114164340/http://developer.apple.com/rss/
https://web.archive.org/web/20100114164340/http://developer.apple.com/rss/
https://web.archive.org/web/20100114164340/http://www.apple.com/legal/terms/site.html
https://web.archive.org/web/20100114164340/http://www.apple.com/legal/terms/site.html
https://web.archive.org/web/20100114164340/http://www.apple.com/legal/terms/site.html
https://web.archive.org/web/20100114164340/http://www.apple.com/legal/terms/site.html
https://web.archive.org/web/20100114164340/http://www.apple.com/legal/privacy/
https://web.archive.org/web/20100114164340/http://www.apple.com/legal/privacy/
https://web.archive.org/web/20100114164340/http://www.apple.com/legal/privacy/
https://web.archive.org/web/20100114164340/http://www.apple.com/legal/privacy/
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/navigation/index.html#//apple_ref/doc/uid/TP40008333
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/navigation/index.html#//apple_ref/doc/uid/TP40008333
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/navigation/index.html#//apple_ref/doc/uid/TP40008333
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/navigation/index.html#//apple_ref/doc/uid/TP40008333
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/navigation/topic_details/187.html#//apple_ref/doc/uid/TP40007359
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/navigation/topic_details/187.html#//apple_ref/doc/uid/TP40007359
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/navigation/topic_details/187.html#//apple_ref/doc/uid/TP40007359
https://web.archive.org/web/20100114164340/http://developer.apple.com/mac/library/navigation/topic_details/187.html#//apple_ref/doc/uid/TP40007359
https://www.docketalarm.com/


11/27/22, 11:21 PM Mac Dev Center: Resource Programming Guide: About Resources

https://web.archive.org/web/20091122060420/http://developer.apple.com/mac/library/DOCUMENTATION/Cocoa/Conceptual/LoadingResources/MOS… 1/5

The Wayback Machine - https://web.archive.org/web/20091122060420/http://developer.apple.com:80/mac/lib…
Mac OS X Reference Library

About Resources
There are several reasons to use resources in your application:

They can reduce the amount of code needed to create your application’s user interface.

They make it possible to change your application’s user interface without changing any code.

They make it easy to localize your application’s user-visible content.

They can store other types of custom data that might be difficult or time-consuming to create at runtime.

The following sections describe the types of resources typically found in applications and how you use them.

Nib Files
Nib files are the quintessential resource type used to create graphical applications. A nib file is a data archive
describing the objects, configuration, and layout information associated with an application’s user interface. You
create nib files using the Interface Builder application, which provides a graphical assembly area for the
windows and menus that comprise applications. You assemble windows and menus in Interface Builder by
dragging and dropping custom views, controls, and other components from the provided library of objects. In
addition to positioning items inside a window or view, you can configure the properties of those items as well so
that they have the custom look and behavior you want for your application. In Cocoa applications, you can also
create connections between objects to facilitate the passing of messages between them.

When you load a nib file, the nib-loading code recreates your objects exactly as they were when you designed
them, including any custom configuration or connection information. Because the objects are given to you fully
configured, it is possible to create complex user interfaces (see Figure 1-1) with very little code.

Figure 1-1  User interface resources

User interface resources

Nib files are supported widely by both Mac OS X and iPhone OS, although there are some subtle differences in
how nib files are supported from environment to environment. Mac OS X and iPhone OS both provide the same
basic level of support for loading nib files and using their contents. For example, both provide nib-loading
support through the NSBundle class and automated support for loading the application’s main nib file. In Mac OS
X, Cocoa provides additional support for loading nib files associated with documents and for using the NSNib
class to load nibs. The Carbon environment also supports the use of nib files, although the semantics for using
them are different. For Carbon applications, nib files are a repository of user interface items that can be loaded
one-by-one, instead of all at once.
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Note: The term “nib” and the corresponding file extension are an acronym for “NeXT Interface Builder.” The
Interface Builder application was originally developed at NeXT Computer, whose OPENSTEP operating system
was used as the basis for creating Mac OS X.

For general information on how to use nib files in Cocoa-based applications (including iPhone applications), see
“Nib Files.” For information on how to use nib files in Carbon applications, see “Carbon Resources.” For
information on how to create nib files, see Interface Builder User Guide.

String Resources
Text strings are a prominent part of most user interfaces. Text strings are commonly found in an application’s nib
files but may also be found in other places as well. For example, if an error occurs, an application might load a
string corresponding to that error and display the string in an alert panel. Instead of hard-coding such strings
inside source files, which would make localization much more difficult, an application can instead load them
from a strings resource file.

A strings resource file (also known as a strings file because its file extension is .strings) is a human-readable
text file (in the UTF-16 encoding) containing a set of string resources for an application. The purpose of strings
files is to provide an external repository for an application’s localizable text. An application can have any
number of strings files and each strings file can contain any number of strings. Each entry in a strings file
consists of a key-value pair where both the key and value are themselves strings. The key portion never changes
and represents the identifier that your application uses to retrieve the string; however, the value for that key is
typically translated to one of the languages your application supports.

Mac OS X provides tools to help you automatically generate strings files for your application. The tools search
your code for any usage of specific string-loading routines and use that code to generate strings files for you. For
more information about loading string resources and generating strings files, see “String Resources.”

Image, Sound, and Multimedia Resources
Mac OS X and iPhone OS make extensive use of image resources (and to a lesser extent sound and multimedia
resources) to create a unique visual style for the entire system. Some of these image resources are used to
implement the glossy, three-dimensional texture commonly found in system components, such as the Aqua
controls. Apple applications make extensive use of high-quality images to create the look and feel typically
associated with the underlying system. Developers are similarly encouraged to use high-quality images to create
beautiful and easy-to-use interfaces for their applications. The use of images can not only simplify your drawing
code but for complex visual elements can improve performance by providing a prerendered version that can be
cached and reused.

Because images are such an important part of graphical user interfaces in general, and Mac OS X and iPhone OS
in particular, each system provides extensive support for loading and drawing image resource files. Both Mac
OS X and iPhone OS provide support for loading and decoding image files saved in a variety of different
formats. For resource files, however, the most commonly used formats include PNG, TIFF, PDF, GIF, and JPEG.

Just as you use images, you can use sound and multimedia resources to create a unique presentation style for
your application. Although used less frequently than images, sounds can be used to provide feedback or to alert
the user to special events. Audio support is provided by the Core Audio family of frameworks and also by
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custom classes in the AppKit framework. Similarly, you can use movie clips to present video-based content.
Mac OS X also provides extensive use for video and multimedia resources through the QuickTime and
QuickTime Kit frameworks. In iPhone OS, similar support is provided by the Media Player framework.

For information about how to use image, sound, and video resources in your applications, see “Image, Sound,
and Video Resources.”

Property Lists
Property list files are a way to store custom configuration data outside of your application code. Mac OS X and
iPhone OS use property lists extensively to implement features such as user preferences and information
property list files for bundles. You can similarly use property lists to store private (or public) configuration data
for your applications.

A property-list file is essentially a set of structured data values. You can create and edit property lists either
programmatically or using the Property List Editor application (located in /Developer/Applications/Utilities).
The structure of custom property-list files is completely up to you. You can use property lists to store string,
number, Boolean, date, and raw data values. By default, a property list stores data in a single dictionary
structure, but you can assign additional dictionaries and arrays as values to create a more hierarchical data set.

For information about using property lists, see Property List Programming Guide and Property List
Programming Topics for Core Foundation.

Other Resource Files
In addition to the resource types listed in the preceding sections, Table 1-1 lists some additional resource file
types you might find in an application bundle.

Table 1-1  Other resource types

Resource
Type Description

AppleScript
files

In Mac OS X, AppleScript terminology and suite files contain information about the scriptability
of an application. These files can use the file extensions .sdef, .scriptSuite, or
.scriptTerminology. Because the actual AppleScript commands used to script an application are
visible in user scripts and the Script Editor application, these resources need to be localized. For
information on supporting AppleScript, see AppleScript Overview.

Help files In Mac OS X, help content typically consists of a set of HTML files created using a standard
text-editing program and registered with the Help Viewer application. (For information on how to
register with Help Viewer, see Apple Help Programming Guide.) It is also possible to embed
PDF files, RTF files, HTML files or other custom documents in your bundle and open them using
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