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Usable by Everybody

Design principles for accessibility on Mac OS X

Gregory Hughes, Ph.D.

Software Engineer



What Is Universal Design?
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Three Main Focus Areas
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Users




10 Million

Americans are visually impaired

www.afb.org/info_documents.asp?collectionid=15 [Mar 25, 2008]



31 Million

Americans are hearing impaired

S. Kochkin. Marketrak vii: Hearing loss population tops 31 million. The Hearing Review, (2005), July 2005.



12 Million

Americans have a learning disability

C. Smith and L. Strick. Learning Disabilities: A to Z. The Free Press, 1997.



501N I%on

Americans have a disability

http://www.census.gov/Press-Release/www/releases/archives/facts_for_features_special_editions/001823.html




User Considerations

IE] Auditory

Physical Cognitive
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System Preferences Edit View Window Help Q

Universal Access

When using this computer, | would like assistance with:

Seeing | Hearing Keyboard Mouse & Trackpad |

VoiceOver: Turn VoiceOver on or off: 8F5
OOn ®Off

Zoom: Turn zoom on or off: \C$%8

Zoom in: 3=
OOn @off Zoom out: 8-

Display: Switch to white on black: ~"\C388

@ Black on white [ Use grayscale
O White on black

Enhance contrast: (=

Normal Maximum

Reduce contrast: ~\_88,
Increase contrast: A"\_88.

[ Enable access for assistive devices

[1Show Universal Access status in the menu bar

( Open VoiceOver Utility... )



~ Address Book File Edit View Card Window Help

. Address Book
Q car

Johnson Elementary

el "

“  Show in Large Type

9 of 17 found EB 4




iTunes
One Six Right with Captions

| J N 1
Everybody drivin' a big airplane

started in a little airplane.
A _ . .

Everybody drivin' a big mrua:rL-

started in a little airplane.
A -

Everybody drivin' a big alrplaﬁ!‘h-

in a little air




iPod
Music
Videos
Photos
Podcasts
Extras
Settings

Talking iPods




VoiceOver




&) Notifications

M Picture Frame

VoiceOver
Zoom

White on Black

Triple-click Home

VoiceOver

Zoom

& Brightness & Wallpaper

White on Black

Mono Audio
Mail, Contacts, Calendars

e Speak Auto-text

iPod

Video Triple-click Home

' Photos

Store

| Bloomberg

Facebook
iBooks
Netflix
Skype

WHE|
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Technologies
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Developers

Focus Areas
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Universal Design Considerations

Visual Auditory

Physical Cognitive




Implementing Universal Design

Perceivable J v/
Operable J & d
undersandable o f S S S
Robust J & d




How to Implement Universal Design?

®NoO

PortfolioWatcher

Add a symbol

Symbol
AAPL
MSFT
DODFX
DOW
COO0G
IBM

+

Name

Apple Inc.

Microsoft Corpora
DODGE COX INTERN
Dow Chemical Comp
Coogle Inc.
International Bus
FORTRESS INVESTME
Advance Auto Part
Methanex Corporat
Computer Sciences
Ford Motor Compan

Day's change $0.82 (0.15%)

Price
$242.68
$26.89
$28.40
$26.34
$466.87
$124.92
$4.15
$49.55
$20.76
$49.64
$11.15

Change %
+2.070%
-0.810%
-3.600%
+2.490%
-1.710%
+0.900%
+3.450%
+1.140%
+3.750%
+3.680%
+3.240%

Last Trade

5/21/10 8:10:00 AM
5/21/10 8:10:00 AM
5/21/10 8:10:00 AM
5/21/10 8:10:00 AM
5/21/10 8:10:00 AM
5/21/10 8:10:00 AM
5/21/10 8:10:00 AM
5/21/10 8:10:00 AM
5/21/10 8:10:00 AM
5/21/10 8:10:00 AM
5/21/10 8:10:00 AM




Visual Considerations

Perceivable




J3 Music

i Movies
[ TV Shows

§' Podcasts
= iTunes U
L Applications

J\ Radio

#| Purchased
B steve's iPod

+ Genius
oo Genius Mixes

7| Never Say Never

= iTunes DJ

Bl Jazz Music

#e| My Top Rated

] Recently Added
Fall Groove

| LA Sound

a

Music Movies

TV Shows

;\\'i[ight

App Store

Gothic Teen Romance Movie

Young love is always dangerous, but even more so in
Twilight, a vampire love story about teenager Bella
Swan and the eternally youthful Edward Cullen.

Check it Out >

New This Week

Crank 2: High V... Adventureland

Genius Recommendations

Hannah Monta...

See All >

N

iTunes

Podcasts

17 Again

Audiobooks

STARTREK |

iTunes U

VOLVERINE

Race to Witch ...

HD Movies

HD Rentals
Coming Soon
Movie Soundtracks
Theatrical Releases

Adventureland
Comedy

Hannah Montana: The Movie
Kids & Family

. 17 Again
Comedy

The Soloist
Drama

. Race to Witch Mountain
Action & Adventure

I Love You, Man
Comedy

. Coraline
Kids & Family

. Obsessed
Thriller

Watchmen (Director’s Cut)

steve@me.com




Resolution

e Usable at low resolutions

- 1024x768 recommended
- Aids users with visual impairments

= Aids elderly users

™ Minimum size 451 ;] 504 [}

- Helps when displaying on a projector width

Height

Use Current




Yo X6 Inbox (5 messages)

o = /
Get Mail Delete Junk Reply Reply All Forward New Message Note To Do
® ® From Subject
Daniel Higgins Jr. Off to Paris ...
Kate Bell Movies this weekend

Sent
® Trash John Appleseed Library Books
o lras Anna Haro Flight information

Anna Haro ner tonight?

o Anna Haro <anna-haro@me.com>
MA t: Dinner tonight?
(Gmail] June 1,2010 3:16:30 PM PDT
All Mail o: Hank Zakroff <hank-zakroff@me.com>

] Apple Hot News

il Drafts Hi Hank,
] Sent Mail
&g Spam Julie and Alban are both in town and they are available for dinner. Do you want to meet tonight at Maggiano's around 8:307?
|] Starred Let me Know :)
(] Trash -Anna
|| Personal
|| Receipts
] Travel
|| Work




Blurry on
purpose




Yo X6 Inbox (5 messages)

Qo . . -
Get Mail Delete Junk Reply Reply All Forward New Message Note To Do
aA DAVEC ® ® From Subject
MAILBOXES J

Daniel Higgins Jr. Off to Paris ...

Kate Bell Movies this weekend

Sent John Appleseed Library Books

® Trash Anna Haro Flight information g

RSS Anna Haro Dinner tonight? v

& Apple Hot News From: Anna Haro <anna-haro@me.com>
AIL Subject: Dinner tonight?
Gmail] : June 1, 2010 3:16:30 PM PDT
1 All Mail To: Hank Zakroff <hank-zakroff@me.com>

(11 Drafts Hi Hank,
£ Sent Mail

(1 Spam
i Starred Let me Know :)
[ Trash - Anna

(1 Personal

1 Receipts

[ Travel

[ Work

L

Julie and Alban are both in town and they are available for dinner. Do you want to meet tonight at Maggiano's around 8:30?




Inbox (5 messages)

= Q
unk Reply Reply All Forward New Message Note To Do Search
2

Kate Bell Movies this weekend
INDOX John Appleseed Library Books
Sent Anna Haro Flight information

=yTrash Anna Haro Dinner tonight? :

From: Anna Haro <anna-haro@me.com>

‘—'Apple Hot News Subject: Dinner tonight?

Date: June 1, 2010 3:16:30 PM PDT

Subject

( To: Hank Zakroff <hank-zakroff@me.com>

 [Gmail] Hi Hank,
= All Mail

2 Drafts : :
=Sent Mail Julie and Alban are both in town and

~Spam they are available for dinner. Do you want
=Starred to meet tonight at Maggiano's around

SLERL 8:307?
=Personal

= Receipts

‘Let me Know :)
- Anna




Font Size

* Provide adjustable font sizes for key Ul

- Aids users with visual impairments
- Aids elderly users

(&) Appearance

- Helps during demonstrations 0 5 e s

General Appearance Bookmarks Tabs RSS  AutoFill Security Advanced

Standard font: Times 16 Select...

Fixed-width font: Courier 13 Select...
@ Display images when the page opens

Default encoding: | Western (ISO Latin 1)




Adjust Ul Font Size

— (NSUInteger)adjustedSystemFontSize
{

NSUserDefaults xdefaults = [NSUserDefaults standardUserDefaults];
CGFloat fontSize = [defaults floatForKey:@”fontSize”];
if ( fontSize < 8.0f )

{

return [NSFont systemFontSize];

}

return fontSize;




Adjust Ul Font Size

Adjust system fonts

— (NSFont *)adjustedSystemFont
{

CGFloat newSize = [self adjustedSystemFontSize];
return [NSFont systemFontOfSize:newSizel;




Adjust Ul Font Size

Apply to an element

— (void)updateFonts

{
[myTextLabel setFont: [self offsetFontForElement:myTextLabel];

[myTextLabel2 setFont: [self offsetFontForElement:myTextLabel2];




Adjust Ul Font Size
Apply to an NSTable

— (void)updateFonts
{

NSLayoutManager xlayoutManager = [[NSLayoutManager alloc] init];
NSFont *newFont = [self adjustedSystemFont];

for ( NSTableColumn xcolumn in [myTable tableColumns] )
{

id dataCell = [column dataCelll;
[dataCell setFont:newFont];

CGFloat desiredHeight = [layoutManager defaultLineHeightForFont:newFont];
[myTable setRowHeight:desiredHeight + 1];
[layoutManager release];










Blank on purpose




Accessibility API

Most items can be given a description in Interface Builder

Text Field Connections Text Field Identity

® A ( > lfj

Outlets Class ldentity
Sent Actions User Defined Runtime Attributes
Received Actions Accessibility ldentity
Accessibility L r
link Description
title Help
Accessibility References
Referencing Outlets Tool Tip

Interface Builder Identity




NSAccessibility

Programmatic accessibility

* Convenience method for anything that can be set in IB

— (void)accessibilitySetOverrideValue: (id)value
forAttribute: (NSString *)attribute




Demo




Auditory Considerations

Perceivable




Blank on purpose
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Blank on purpose




and l¢ come standard on
all o: every new Mac.

B\ "
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Blank on purpose




Auditory Considerations

* Don't provide audio-only feedback

* All sounds should work in mono audio

* Be conscious of sound frequency choices
* Consider allowing user-selectable sounds
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Dock Icon
Change icon to represent state




Dock Icon
Change icon to represent state




Dock Icon
Change icon to represent state




Dock Icon
Change icon to represent state

NSImage xmyImage = [NSImage imageNamed:imageName];
[NSApp setApplicationIconImage: myImagel];




Dock Icon
Badge the icon

[ [NSApp dockTile] setBadgelLabel:@"1"];




Dock Icon
Bounce your icon

[NSApp requestUserAttention:NSCriticalRequest];




Dock Icon
Bounce your icon

[NSApp requestUserAttention:NSCriticalRequest];




Dock Icon
Bounce your icon

[NSApp requestUserAttention:NSCriticalRequest];




Demo




Physical Considerations
Operable







Physical Considerations
Provide interaction alternatives

* Provide keyboard shortcuts for common tasks
* Ensure full keyboard navigation
* Provide keyboard alternatives to mouse actions




Drag and Drop Keyboard Support

Provide a keyboard shortcut

* Add commands to change ordering

* Add cut/copy/paste support alongside
drag and drop

Move Up
Move Down

Find

Spelling and Grammar
Substitutions
Transformations
Speech

Special Characters...




Enable Full Keyboard Access

Check tab order

Keyboard

o N
< | » || Show All

_ Keyboard | Keyboard Shortcuts |

To change a shortcut, double-click the shortcut and hold down the new keys.

M Dashboard & Dock W v Exposé
by Exposé & Spaces V] All windows
& Front Row v Application windows
Keyboard & Text Input 4 Desktop
»" Screen Shots
L+ Services
&) Spotlight
W Universal Access
% Application Shortcuts

Restore Defaults

Full Keyboard Access: In windows and dialogs, press Tab to move keyboard focus between:

_ Text boxes and lists only
@ All controls

Press Control+F7 to change this setting.

_ Replacing Batteries... _’ Set Up Bluetooth Keyboard...




Demo




Cognitive Considerations
Understandable




LIBRARY

Events
|E5] Photos
2] Faces
laces
¥ RECENT
| Jen & Paxton Get Hit...
[=] Last 12 Months
#) Last Import
* Flagged
t] Trash
» MOBILEME GALLERY

All Events

Yo I of

Edit

Rotate

Flag

Jen & Paxton Get Hitched
May 23, 2009

‘t‘ | (=
Slideshow  Book  Calendar

1 photo selected

)
Card

MobileMe

Facebook

Flickr







® iPhoto File Edit Photos Events Share View Window Help

) ! §
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+
B = bt AT
Crop  Straighten Enhance Red-Eye Retouch

T 7

Info Compare Rotate




Fullscreen Mode
Bring an NSView into fullscreen to limit distractions

— (IBAction)enterFullScreen: (id)sender

{

[fullScreenView enterFullScreenMode: [NSScreen mainScreen] withOptions:nil];

}




Hiding Advanced Ul

e O Accounts
| < | » || Show All
Password | Login Items

A. .
'r{ | Advanced Options...

_ Change Password...
L Guest Account

Full Name: Gregory F. Hughes

MobileMe user name: Set...

Address Book Card: (  Open...

. . __| Enable parental controls : Open Parental Controls...
@ Login Options N

-+

M
! ‘I Click the lock to prevent further changes.




Hiding Advanced Ul

System Profiler...

Restart
Shut Down

Log Out Guest "\ {3#Q




Menu Item Attributes

Menu Item
Title

Attrib. Title

Tag

Image

On Image NSMenuCheckmark
Off Image

Mix Image NSMenuMixedState

Indentation

State Off i3 [ Alternate

™ Enabled

Key Equiv. | {+38S

Hiding Advanced Ul

&) 5] (&) (&)




Demo




Summary

Resolution

Font size

Color choice
NSAccessibility API

Full keyboard access
Tab order
Menu shortcuts

Non-audible feedback
Closed captions
Mono audio

Simplify interface
Hide advanced options

Fullscreen mode




More Information

Bill Dudney

Application Technologies Evangelist
dudney@apple.com

Accessibility Mailing List
Public developer list
accessibility-dev@lists.apple.com

Documentation
http://developer.apple.com/wwdc

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




Accessibility Web Page

www.apple.com/accessibility

eno Apple - Accessibility

| « ) | |7 hup:/ fwww.apple.com/accessibility/ ¢ | (ar

5 Store Mac iPod iPhone iPad iTunes Support a

ACCQSSi bi I ity Mac OS X iPhone iPod + iTunes Resources

Latest in Accessibility

iPad
iPad comes standard with accessibility
features that help people with disabilities L

experience all that it has to offer.
Learn more about iPad »

iPhone 3GS and iPod touch

The new iPhone 3GS and iPod touch

include a built-in screen reader, full-
screen magnification, and other new
accessibility features.

Learn more about iPhone 3GS »

Apple’s Commitment to Accessibility

For more than 20 years, Apple has provided new and innovative solutions for
people with disabilities, allowing them to access — and enjoy using — the Mac,
iPod, iPhone, and Apple TV.

Learn more about iPod touch »

Apple includes assistive technology in its products as standard features — at

no additional cost. For example, iPhone, iPod, and Mac OS X include screen Mac OS X Snow Leopard

VoiceQver 3 sets a new standard in

84



Related Sessions

Nob Hill

Accessibility on iPhone OS Wednesday 4:30PM




Labs

Application Frameworks

OS X Accessibility Lab Lab B

Tuesday 2:00PM

Application Frameworks

iPhone Accessibility Lab Lab B

Thursday 9:00AM
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