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Section 1194.21 Software Applications and Operating Systems

	Provision (a) When software is designed to run on a system that has a keyboard, product functions shall be executable from a keyboard where the function itself or the result of performing a function can be discerned textually.

	Terms and Definitions
1. product functions - can we assume this means all product functions?
2. discerned textually - from Access Board: "can be represented with words".

	Assumptions

1. Product functions are “executable from the keyboard” in an accessible way, in accordance with other provisions of the Standard.

	Outstanding Issues or Assessment Preconditions
1. Determine the set of product functions that must be assessed.

	Suggestions for Consistent Terminology, Clarification of Issues, or Practical Approaches to Preconditions
1. Enumerate all functions where ‘the function itself or the result of performing a function can be discerned textually’.  Some ideas for enumerating the relevant set of product functions:

a. Exhaustive review of the product interface;

b. Exhaustive review of the product documentation, e.g. user manuals;

c. Set of functions identified by product vendor as a part of an accessibility statement.

d. Identify some set of typical functions from the set of all possible functions for assessment.

	Data Collection or Measurement Methods
1. Visual inspection of the application.  Unplug/disable all input devices except the keyboard, then attempt to execute the identified set of functions using only the keyboard.
a. Can the function be executed via the keyboard?

b. Is the result of performing the function via the keyboard as expected or advertised?
2. Visual inspection of the program documentation.  Note that the identified set of functions can be invoked from the keyboard.  For applications that have a graphical user interface (GUI), identify any menu commands that do not have a documented short cut.

a. Are there documented functions that have no documented keyboard equivalent?

b. Are there commands that require pointing or visual analysis of the screen contents?
3. Visual inspection of both the application and the program documentation.

	Comments and Related Resources


1. Corresponds to W3C WAI WUAG 1.0 Checkpoints 1.1 and 1.2
2. Enumerating the product functions requires in depth knowledge of the specific application.


	Provision (b) Applications shall not disrupt or disable activated features of other products that are identified as accessibility features, where those features are developed and documented according to industry standards. Applications also shall not disrupt or disable activated features of any operating system that are identified as accessibility features where the application programming interface for those accessibility features has been documented by the manufacturer of the operating system and is available to the product developer.

	Terms and Definitions
1. identified as accessibility features – from Access Board: " Many commercially available software applications and operating systems have built-in features that are labeled as access features. These features can typically be turned on or off by the user. This provision prohibits software programs from disrupting these features or disabling these features when selected. Commenters raised concerns that the draft rule did not provide any method of identifying what features are considered “access features.” The rule was accordingly modified to reference “access features that have been developed and documented according to industry standards.”

	Assumptions

1. Assume the set of “industry standards” according to which accessibility features must be developed and documented are commonly understood and available.

	Outstanding Issues or Assessment Preconditions

1. Clarify what it means to ‘disrupt’ an activated accessibility feature.
2. Is exhaustive testing of all product functions with all operating systems and all other possible products feasible?  Determine the set of product functions that must be assessed:  
a. Enumerate product functions that might affect other accessibility features.
b. Enumerate accessibility features of the operating system.
c. Enumerate accessibility features of all other products – is this feasible/possible?

	Suggestions for Consistent Terminology, Clarification of Issues, or Practical Approaches to Preconditions
1. Define an accessibility feature to be ‘disrupted’ whenever its normal appearance or behavior is changed in any perceptible way.

a. Should the perception be focused on the modality of the accessibility feature?

2. Need a practical bound on the number of product functions.  Ideas for enumerating the relevant set of product functions:

a. Exhaustive review of the product interface;

b. Exhaustive review of the product documentation, e.g. user manuals;

c. Set of functions identified by product vendor as a part of an accessibility statement.

d. Identify a set of typical functions from the set of all possible functions.

3. Need a practical bound on the number of other products for disruption of accessibility features feasible.  A practical approach for enumerating the relevant set of other products:

a. Enumerate the industry standards that accessibility features must be ‘developed and documented according to’;

b. Identify a representative ‘benchmark’ product that exhibits accessibility features based on those industry standards.

4. For each operating system, identify the set of accessibility features where the “application programming interface … has been documented by the manufacturer of the operating system and is available to the product developer”.

	Data Collection or Measurement Methods 

1. Visual inspection of the application.  For each operating system the application runs on:

a. Enumerate the set of accessibility features.

b. For each accessibility feature:

i. Turn on the accessibility feature.

ii. Exercise all application functions that might affect accessibility features; Note any function that disables or changes the accessibility feature.

2. Enumerate the industry standards that product accessibility features must be ‘developed and documented according to’.

a. Identify a representative ‘benchmark’ product that exhibits accessibility features based on those industry standards.

b. For each accessibility feature:

i. Turn on the accessibility feature;

ii. Exercise all application functions that might affect accessibility features; Note any function that disables or changes the accessibility feature.

	Comments and Related Resources
1. Corresponds to W3C WAI WUAG 1.0 Checkpoints 7.1 and 7.2 (7.3, 7.4)

2. Data collection would be time consuming for applications with many permutations of modules.


	Provision (c) A well defined on-screen indication of the current focus shall be provided that moves among interactive interface elements as the input focus changes. The focus shall be programmatically exposed so that assistive technology can track focus and focus changes.

	Terms and Definitions

1. assistive technology - from Access Board: " Any item, piece of equipment, or system, whether acquired commercially, modified, or customized, that is commonly used to increase, maintain, or improve functional capabilities of individuals with disabilities".  A problem remains with the phrase "commonly used", since some AT products are quite scarce, and a very promising AT cannot be "commonly used" if it is new.

	Assumptions

1. Assume a common understanding about what constitutes a “well-defined” on-screen indication of the current focus.

	Outstanding Issues or Assessment Preconditions 
1. Clarify what it means to be a “well-defined” on-screen indication.

2. Determine the set of interactive interface elements that could have the input focus.

3. Clarify the method(s) by which the input focus shall be programmatically exposed.

	Suggestions for Consistent Terminology, Clarification of Issues, or Practical Approaches to Preconditions
1. Document stakeholder agreement about what constitutes a “well-defined” on-screen indication.

2. Enumerate the product interactive interface elements that could have the input focus. Ideas for enumerating the relevant set of product interactive interface elements:

a. Exhaustive review of the product interface;

b. Exhaustive review of the product documentation, e.g. user manuals;

c. Set of interactive interface elements identified by product vendor as a part of an accessibility statement.

d. Identify a set of typical interactive interface elements from the set of all possible user interface elements.

3. Identify and list the API’s through which information may be programmatically exposed.

	Data Collection or Measurement Methods
1. Visual inspection of the application.  Note that visual inspection for a clear indication of focus would not tell you if the information was programmatically exposed to AT.

2. Assessing the program with a screen reader would not be a general measurement of whether focus information was programmatically exposed to all AT.  It would test the screen reader’s OSM algorithms and heuristic methods.  You would need a software utility that retrieves and displays information about interface elements and the corresponding location of input focus.  If such a utility is available, load it and then:

a. Exercise all input functions for the application and move focus to all interface elements of screens.

b. Note any interface elements not located by the utility or whose location is inaccurate.

	Comments and Related Resources

1. Corresponds to W3C WAI WUAG 1.0 Checkpoints 6.5 (5.4, 10.6)

2. Visual inspection would be time consuming for applications with many permutations of modules and possibilities for input focus.
3. Tools are available for certain interfaces to support visual inspection for the programmatic exposure of on-screen focus and focus change information.


	Provision (d) Sufficient information about a user interface element including the identity, operation and state of the element shall be available to assistive technology. When an image represents a program element, the information conveyed by the image must also be available in text.

	Terms and Definitions

1. assistive technology – see 1194.21(c)

	Assumptions

1. Assume a common understanding and agreement about what constitutes “sufficient information” about a user interface element.

	Outstanding Issues or Assessment Preconditions
1. Determine the set of product user interface elements that must be assessed.

2. Are identity, operation and state “sufficient” information about a user interface element?

3. Clarify the relationship between this and provision 1194.21(l).  A collection of individual user interface elements together can make up a higher-level ‘user interface element’, such as an electronic form.  Is information about such a higher-level user interface elements (e.g. a form) required to be made available to assistive technology?

	Suggestions for Consistent Terminology, Clarification of Issues, or Practical Approaches to Preconditions
1. Enumerate the product user interface elements that should be/are available to assistive technology. Some ideas for enumerating the relevant set of product user interface elements:

a. Exhaustive review of the product interface;

b. Exhaustive review of the product documentation, e.g. user manuals;

c. Set of user interface elements identified by product vendor as a part of an accessibility statement.

d. Identify a set of typical user interface elements from the set of all possible user interface elements.

2. Document stakeholder agreement about what constitutes “sufficient information” about a user interface element that should be exposed to assistive technology.

	Data Collection or Measurement Methods
1. Assessing the program with a screen reader would not be a general measurement of whether user interface element information was programmatically exposed to all AT.  It would test the screen reader’s OSM algorithms and heuristic methods.  You would need a software utility that retrieves and displays information about interface elements.  If such a utility is available, load it and then:

a. Exercise all user interface elements for the application.

b. Note any interface elements not identified by the utility or whose information is inaccurate.

	Comments and Related Resources  


1. Corresponds to W3C WAI WUAG 1.0 Checkpoints 1.2 and 6.4

2. Data collection would be time consuming for applications with many permutations of modules.
3. Tools are available for certain interfaces to support visual inspection for the programmatic exposure of certain attributes of various User Interface objects.


	Provision (e) When bitmap images are used to identify controls, status indicators, or other programmatic elements, the meaning assigned to those images shall be consistent throughout an application's performance.

	Terms and Definitions



	Assumptions



	Outstanding Issues or Assessment Preconditions
1. Determine the number of bitmap images that must be assessed.

	Suggestions for Consistent Terminology, Clarification of Issues, or Practical Approaches to Preconditions
1. Enumerate the set of bitmap images that must be assessed. Ideas for enumerating the relevant set of bitmap images:

a. Exhaustive review of the product interface;

b. Exhaustive review of the product documentation, e.g. user manuals;

c. Set of bitmap images identified by product vendor as a part of an accessibility statement.

d. Identify a set of typical bitmap images from the set of all possible user interface elements.

	Data Collection or Measurement Methods


1. Visual inspection of the application.  This would require a check that the functions assigned are consistent.  For each application module, list all bitmapped images and their function.  For all duplicate bitmapped images, note any differences in function (maybe use a program to compare the bitmaps). 

a. If the same image is scaled up or down, how do you compare?

	Comments and Related Resources  

1. Data collection would be time consuming for applications with many bitmap images used for controls.


	Provision (f) Textual information shall be provided through operating system functions for displaying text. The minimum information that shall be made available is text content, text input caret location, and text attributes.

	Terms and Definitions



	Assumptions

1. Assume that the “minimum information” listed about text is sufficient.

2. Assume that operating systems provide support (system functions) for displaying the required information about text.

	Outstanding Issues or Assessment Preconditions
1. Determine the number of operating systems that the product must be assessed with.

	Suggestions for Consistent Terminology, Clarification of Issues, or Practical Approaches to Preconditions
1. Enumerate the required text information that must be made available by the software application and must be supported by the operating system(s).

2. Enumerate the operating systems that the application is designed to work with.  For each operating system:

a. Identify the operating system functions for displaying text

b. Clarify that the operating system functions support the required text information.

	Data Collection or Measurement Methods
1. Visual inspection of the application.  We would need a utility that retrieves the text information around the caret and displays it for the data collector.  Load a utility that displays the caret location, the text at that location and the text attributes:

a. Run a test suite for the application that uses all input functions and moves focus to all edit fields.

b. Note any texts that differ from the description shown by the utility.

	Comments and Related Resources  

1. Data collection would be time consuming for applications with many permutations of modules.


	Provision (g) Applications shall not override user selected contrast and color selections and other individual display attributes.

	Terms and Definitions



	Assumptions

1. Assume common understanding and agreement on what beyond contrast and color selection is included as “individual display attributes”.

	Outstanding Issues or Assessment Preconditions
1. Clarify the relationship between this and provision 1194.21(b).  Does this imply that contrast and color settings are not considered accessibility features?

	Suggestions for Consistent Terminology, Clarification of Issues, or Practical Approaches to Preconditions
1. Enumerate the “other individual display attributes” that are subject to this provision.

	Data Collection or Measurement Methods
1. Visual inspection of the application.  Access the application preferences and note whether there is an option to control OS contrast and color.  Turn the option on.

a. Change the foreground, background, and window element contrast and color using the application preferences.

b. Run a(n automated) test suite for the application that uses all application screens and modules.

c. Note any application function that disables or changes the OS contrast or color.

	Comments and Related Resources  

1. Data collection would be time consuming for applications with many permutations of modules.


	Provision (h) When animation is displayed, the information shall be displayable in at least one non-animated presentation mode at the option of the user.

	Terms and Definitions



	Assumptions

1. Assume the non-animated mode presents the equivalent information as displayed by the animation.

	Outstanding Issues or Assessment Preconditions
1. Determine the number of uses of animation displayed by the product.

2. Clarify what is meant by “at the option of the user’”.  What if both animated and non-animated are presented simultaneously without a user option?

	Suggestions for Consistent Terminology, Clarification of Issues, or Practical Approaches to Preconditions
1. Enumerate the controls and displays in each module of the application that display animation. Ideas for enumerating the relevant uses of animation:

a. Exhaustive review of the product interface;

b. Exhaustive review of the product documentation, e.g. user manuals;

c. Set of controls and displays identified by product vendor as a part of an accessibility statement.

d. Identify a set of typical controls and displays that often use animation from the set of all possible user interface elements.

	Data Collection or Measurement Methods
1. Check for a method of turning off animation of controls.  

2. Check for option turning on redundant information for animated presentations.

3. Visual inspection of the application.  Load the application preferences area and note whether it has options controlling animation.  Inactivate animation.

a. For each animated element, see if animation is turned off on controls and alternate information provided for presentations.

	Comments and Related Resources  

1. Corresponds to W3C WAI WUAG 1.0 Checkpoints 2.1, 2.5, 2.6, 4.4, 4.5 and 4.6


	Provision (i) Color coding shall not be used as the only means of conveying information, indicating an action, prompting a response, or distinguishing a visual element.

	Terms and Definitions



	Assumptions

1. Assume that other means (besides color coding) convey the same information content that is conveyed by the color-coding.

	Outstanding Issues or Assessment Preconditions
1. Determine the number of uses of color coding by the product to convey information, indicate an action, prompt a response, or distinguish a visual element.

	Suggestions for Consistent Terminology, Clarification of Issues, or Practical Approaches to Preconditions
1. Enumerate the uses of color-coding to convey information in each module of the application. Ideas for enumerating the relevant uses of color coding:

a. Exhaustive review of the product interface;

b. Exhaustive review of the product documentation, e.g. user manuals;

c. List of uses of color-coding identified by product vendor as a part of an accessibility statement.

	Data Collection or Measurement Methods
1. Visual inspection of the application.  Check for functions or items encoded using color only.  Note this requires running an extensive test suite to look for error messages that use color-coding.  

2. An alternative would be to inspect the source code for color displays.

	Comments and Related Resources  

1. Corresponds to W3C WAI WUAG 1.0 Checkpoints 10.7

2. Data collection would be time consuming for applications with many modules.


	Provision (j) When a product permits a user to adjust color and contrast settings, a variety of color selections capable of producing a range of contrast levels shall be provided.

	Terms and Definitions

1. "variety of color selections capable of producing a range of contrast levels" – The Access Board balanced comments requested more or less specificity than the "originally-proposed requirement for 8 foreground and 8 background colors", but there is no guidance here about the size of the range.

	Assumptions

1. Assume agreement on what constitutes a reasonable “variety” of color selections and contrast levels.

	Outstanding Issues or Assessment Preconditions
1. Clarify what is meant by a “variety” of color settings. How many is a variety? 

2. Clarify what is meant by a ”range” of contrast levels.

	Suggestions for Consistent Terminology, Clarification of Issues, or Practical Approaches to Preconditions
1. Document stakeholder agreement about what constitutes a reasonable “variety” of color selections for both foreground and background.

	Data Collection or Measurement Methods
1. Visual inspection of the application.  Check the program’s preference controls.  If it allows adjustment to foreground, background color or color of other elements, note how many color options are available.

a. For each application module, check preferences for color controls, see if enough colors are available.

	Comments and Related Resources  

1. Corresponds to W3C WAI WUAG 1.0 Checkpoints 4.3


	Provision (k) Software shall not use flashing or blinking text, objects, or other elements having a flash or blink frequency greater than 2 Hz and lower than 55 Hz.

	Terms and Definitions



	Assumptions

1. Assume agreement on what is meant by “other elements” beyond text objects.

2. Assume that only the frequency is an issue, and that the duty cycle (i.e. 50/50 on/off vs. 90/10 on/off) is not an issue.

	Outstanding Issues or Assessment Preconditions 

1. Clarify what is meant by “other elements” beyond text objects.

	Suggestions for Consistent Terminology, Clarification of Issues, or Practical Approaches to Preconditions


	Data Collection or Measurement Methods
1. Visual inspection of the application.  Run a test suite that extensively exercises the program including all error conditions. Note any use of flashing elements.  Time the flashing for each. Check all program modules and enumerate all flashing elements.

2. An alternative would be to search the source code for commands that provide flashing or blinking displays.

	Comments and Related Resources  

1. Corresponds to W3C WAI WUAG 1.0 Checkpoints 3.3 and 3.4

2. Assessment could be time consuming for applications with many modules.


	Provision (l) When electronic forms are used, the form shall allow people using assistive technology to access the information, field elements, and functionality required for completion and submission of the form, including all directions and cues.

	Terms and Definitions

1. assistive technology – see 1194.21(c)

	Assumptions



	Outstanding Issues or Assessment Preconditions
1. Clarify the relationship between this and provision 1194.21(d).  A collection of individual user interface elements together can make up a higher-level ‘user interface element’, such as an electronic form.  Is information about such a higher-level user interface elements (e.g. a form) required to be made available to assistive technology?

	Suggestions for Consistent Terminology, Clarification of Issues, or Practical Approaches to Preconditions
1. Define a programming API for AT to get information about the current field: name, prompt, description, units, caret location.

	Data Collection or Measurement Methods
1. Visual inspection of the application.  We would need a utility that retrieves the text information around the edit field containing the caret and displays it for the data collector.

a. Run a test suite for the application that uses all input functions and moves focus to all edit fields.

b. Note any text that differs from the description shown by the utility.

	Comments and Related Resources 

1. Corresponds to W3C WAI WUAG 1.0 Checkpoints 2.1 and 2.3 (5.5)
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