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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.|In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IECJTC 1.

The pfrocedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria_neéded for
the different types of document should be noted. This document was drafted in accordance with the
editorfial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject
of paflent rights. ISO and IEC shall not be held responsible for identifying any or all such patent
rights| Details of any patent rights identified during the development of the_.document will be in the
Introduction and/or on the ISO list of patent declarations received (see wwwaliso.org/patents).

Any tfade name used in this document is information given for the cenvenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms ahd expressions related to conformity
asses§ment, as well as information about ISO’s adherence.t6 the WTO principles in the Technical
Barrigrs to Trade (TBT) see the following URL: ForewordeSupplementary information

The c¢mmittee responsible for this document is ISO/FEC’]TC 1, Information technology, Subcommittee
SC 35,|User interfaces.

ISO/IHC 13066 consists of the following parts,”under the general title Information technology —
Interoperability with Assistive Technology (AT):

— Part 1: Requirements and recommendgations for interoperability

— Pagrt 2: Windows accessibility application programming interface (API) [Technical Report]

— Pqrt 3: [Accessible2 accessibility application programming interface (API) [Technical Report]
— Pqrt 4: Linux/UNIX graphical environments accessibility API [Technical Report]

— Pqrt 6: Java accessibility application programming interface (API) [Technical Report]

iv © ISO/IEC 2015 - All rights reserved
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Introduction

Assistive technology (AT) is specialized information technology (IT) hardware or software that is
added to or incorporated within a system that increases accessibility for an individual. In other words,
itis special purpose IT that interoperates with another IT product enabling a person with a disability to

use the IT product.

Interoperability involves the ability to add or replace Assistive Technology (AT) to existing components

of Information Technology (IT) systems. Interoperability between AT and I'T 1s best tacilitated
use of standardized, public interfaces for all IT components.

This part of ISO/IEC 13066 describes the following.
AT-SPI

The Assistive Technology Service Provider Interface (AT-SPI) API, which can be used as a t
agnostic framework to support software to software IT-AT interoperahility on Linux and
graphical desktop environments.

ATK

The Accessibility Toolkit (ATK) library provides a set of interfaees in support of AT-SPI on t}
application side. The interfaces are toolkit-independent implementations could be written fg
widget set, such as GTK, Motif, or Qt.

© ISO/IEC 2015 - All rights reserved
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Information technology — Interoperability with assistive
technology (AT) —

Part 4:

Linux/UNIX graphical environments accessibility API

1 Scope

This part of ISO/IEC 13066 provides an overview to the structure and terminolegyof the LinuxyUNIX
graphical environments accessibility API.

It will provide the following:
— adescription of the overall architecture and terminology of the APE

— further introductory explanations regarding the content and-use of the API beyond those folind in
ISO/IEC 13066-1:2011, Annex A;

— an overview of the main properties, including
— ofuserinterface elements,
— of how to get and set focus, and
— of communication mechanisms in the API;

— adiscussion of design considerationsfor the API (e.g. pointers to external sources of informatjion on
accessibility guidance related to using the API);

— information on extending the API (and where this is appropriate);

— an introduction to the programming interface of the API (including pointers to external soufces of
information).

It will provide this information as an introduction to the Java API to assist the following:
— IT system leveldevelopers who create custom controls and/or interface to them;

— AT developers involved in programming “hardware to software” and “software to software”
interactions.

2 » Terms and definitions

Earthao i ocnc afthic dociianant +h o foll i g oo o
T Ot e PHT P OSSO S 6o tH e hH G trHCTooOwWin g teraTsatt

2.1
A11Y
short form of “accessibility” or of “accessible”

2.2
accessible object
part of the user interface (2.21) that is accessible by and exposes the Java accessibility API

Note 1 to entry: An accessible object is represented by an object of the “AccessibleContext” Java class.

© ISO/IEC 2015 - All rights reserved 1
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2.3

application programming interface

API

collection of invocation methods and associated parameters used by one piece of software to request
actions from another piece of software

2.4
application software
software that is specific to the solution of an application problem

EXAMPLE A spreadsheet program is application software.

2.5
assistiive technology
AT
hardware or software that is added to or incorporated within a system that increases aec¢essibility for
an indjividual

EXAMPLE Braille displays, screen readers, screen magnification software, and eye“tracking devices are
assistiye technologies.

[SOURCE: ISO 9241-171:2008, 3.5]

Note 1|to entry: Within this part of ISO/IEC 13066, where Assistive Technology (AT) is used, it is to be considered
as both singular and plural, without distinction. If it is to be used in the singular only, it will be preceded by the
article[“an” (i.e. an Assistive Technology). If it is to be used in the pluralonly, it will be preceded by the adjective
“multiple” (i.e. multiple AT).

2.6
ATK
The Alccessibility Toolkit

library which describes a set of interfaces that support the AT-SPI on the GUI application side

Note 1Jto entry: The ATK interfaces are toolkit-indépendent - implementations could be written for any widget
set, sugh as GTK, Motif or Qt.

2.7
AtkObject
base dbject class for the Accessibility Toolkit API

Note 1fto entry: This is the ATK ahalog of MSAA’s and [Accessible2’s “accessible object”. The AtkObject structure
is not 4ccessed directly.

2.8
AT-S
The Assistive Technology Service Provider Interface

API that can /Abefused as a toolkit agnostic framework to support software to software IT-AT
interoperability’on Linux and UNIX graphical desktop environments

29
clientt

components that use the services of another component

Note 1 to entry: In this part of ISO/IEC 13066, client refers more specifically to a component that uses the services
of either or both AT-SPI and/or ATK to access, identify, or manipulate the UI elements of an application.

2.10
daemon
software application that is not invoked explicitly, but lies dormant waiting for some condition(s) to occur

2 © ISO/IEC 2015 - All rights reserved
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211

embedded device

embedded system

computer system designed to perform one or a few dedicated functions often with real-time
computing constraints

Note 1 to entry: It is embedded as part of a complete device often including hardware and mechanical parts. By
contrast, a general-purpose computer, such as a personal computer (PC), is designed to be flexible and to meet a
wide range of end-user needs. Embedded systems control many devices in common use today.

Note 2 to entry: In general, “embedded system” is not a strictly definable term, as most systems have somé.¢lement
of extensibility or programmability, e.g. hand-held computers share some elements with embedded systems
such as the operating systems and microprocessors which power them, but they allow different-appli¢ations
to be loaded and peripherals to be connected. Moreover, even systems which don’t expose programniability
as a primary feature generally need to support software updates. On a continuum from (‘genieral purppse” to
“embedded,” large application systems will have subcomponents at most points even if thesystem as a whole is
“designed to perform one or a few dedicated functions,” and is thus appropriate to call fembedded.”

212

function
defined objective or characteristic action of a system or component, e.g{a system has inventory cpntrol
as its primary function

[SOURCE: IEEE Std. 610.12-1990]

2.13

interface
shared boundary between two functional units, defined by various characteristics pertaining [to the
functions, physical interconnections, signal exchanges, and other characteristics, as appropriate

2.14

interoperability
capability to communicate, execute programs, or transfer data among various functional unifs in a
manner that requires the user to have little or no knowledge of the unique characteristics of thos¢ units

2.15

inter-process communication
IPC

mechanism by which different software processes communicate with each other - across pfocess
boundaries, runtime epvironments, and sometimes also computers and operating systems (2.16)

2.16

operating system
0s

software thatvcontrols the execution of programs and that may provide services such as regource
allocationy’scheduling, input-output control, and data management

Note-I\to entry: Although operating systems are predominantly software, partial hardware implementations
aré.possible.

2.17

servers

in the context of this part of ISO/IEC 13066 and of assistive technology, servers are components
(applications, libraries, etc.) that have Ul and expose information about the Ul and/or allow it to be
manipulated

2.18

service

functionality made available to a user electronically, e.g. airline reservation service, currency
translation services, weather forecasting, restaurant recommendations are all services

[SOURCE: ISO/IEC 24752-1:2014, 4.27]

© ISO/IEC 2015 - All rights reserved 3
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2.19

software

all or part of the programs, procedures, rules, and associated documentation of an information
processing system

Note 1 to entry: Software is an intellectual creation that is independent of the medium on which it is recorded.

2.20
system software

platfdrm software

applicption-independent software that supports the running of application software (2.4), e.g.'lan
operating system (2.16), a Web browser, or a programming environment - Java can be used as a platferm
for application software

2.21
user interface
Ul
mechgnisms by which a person interacts with a computer system

Note 1| to entry: The user interface provides input mechanisms, allowing users to nianipulate a system. It also
provides output mechanisms, allowing the system to produce the effects of the usersimanipulation.

2.22
user iEterface element

user interface object
user interface component
entity|of the user interface that is presented to the user by the Software

[SOURCE: ISO 9241-171:2008, 3.38]
Note 1|to entry: User interface elements may or may not be iriteractive.

Note 2|to entry: Both entities relevant to the task andentities of the user interface are regarded as user interface
elemenpts. Different user interface element types are text, graphics, and controls. A user interface element may be
arepr¢sentation or an interaction mechanism for'a task object (such as a letter, a sales order, electronic parts, or
a wiring diagram) or a system object (such asiaprinter, hard disk, or network connection). It may be possible for
the us¢r to directly manipulate some of th€se'user interface elements.

EXAMPLE1  User interface elements,in a graphical user interface include such things as basic objects (such
as wirldow title bars, menu items; push buttons, image maps, and editable text fields) or containers (such as
windos, grouping boxes, menu bars, menus, groups of mutually-exclusive option buttons, and compound images
that are made up of several smialler images).

EXAMPLE 2  User interface elements in an audio user interface include such things as menus, menu items,
messages, and action prompts.

EXAMPLE 3  Usep-interface elements in tactile interfaces include such things as tactile dots, tactile bars,
surfaces, knobs;and grips.

3 Opyerview

3.1 General description

AT-SPI/ATK was originally developed by Sun Microsystems for the GNOME platform, a common and
accessible graphical desktop for Linux / UNIX graphical environments. GNOME is an open source project
delivering a collection of software libraries and applications. It was formerly rationalized as an acronym
meaning GNU Network Object Model Environment. From the beginning, AT-SPI/ATK has served as a
platform-neutral, toolkit agnostic framework for providing bi-directional communication between
AT and applications. Through the use of AT-SPI, an application’s components’ state, property, and role
information is communicated directly to the end user’s AT, thereby facilitating bi-directional (input
and output) user interactivity with, and control over, an application or compound document instance.

4 © ISO/IEC 2015 - All rights reserved
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It includes support for rich text, tables, and relationships between objects, self-describing actions,
application-specific information, and extensible object properties to support Web 2.0 applications.

As of this writing, both the GNOME and KDE platforms directly support AT-SPI/ATK on Linux/UNIX
graphical desktops. For applications, support is available through several specific user interface
toolkits, including GTK+ (a library for creating graphical user interfaces which works on many UNIX-
like platforms, Windows, and on framebuffer devices), UNO, XUL, and Java/Swing (as described in
ISO/IEC TR 13066-6). It can also be achieved by implementing support for ATK or the Java Accessibility
API directly, or by AT-SPI directly.

3.2 Architecture

Accessibility support on Linux/UNIX graphical desktops implements the familiar* client-gerver
paradigm. The GNOME Accessibility Architecture provided on most Linux and UNIXgraphical desktops
-the only accessibility architecture available for Linux and UNIX graphical deskteps as of this writing-
distinguishes among ATK aware applications, assistive technologies and an accéssibility broker.

Communications between applications and assistive technologies (AT) is dchieved using AT-SPI, which
facilitates communications with ATK aware applications on the one hdnd, and with AT on the|other.
Generally, only AT is directly aware of AT-SPI.

Gnome Accessibility Project Architecture

Gtk+/Gnome QY
application'®

o
(with' GAIL)®
ATK

—~¢
| JATK / AT-SPI Bridge'?

AT-SPI

\)
) e (9)
) © Accessibility Broker AT-SPI

AT-SPI

AT Client

Key

(8) GNOME

Figure 1 — AT-SPI/ATK Architecture Overview

© ISO/IEC 2015 - All rights reserved 5


https://standardsiso.com/api/?name=37cfe273dd9c0d830c220ea12ab99603

ISO/IEC TR 13066-4:2015(E)

Gnome Accessibility Project Applications

Application
GNOME GNOME
Layer Magnify® Desktop 2 Workplace
GNOME WSAD Plugins Firefox
Shell® Apps Java
AppS s
Eclipse —| | Gecko Engine, XuL |
OpenOffice m — | \ /
&dorivatives| . . | SWT | IRE |nsAccessibI§Ex.|
- @ | Clutter Apps WebKit GTk+ JA-APIY |
I: UAA & Apps" Gtk Apps® . | nsAﬁ%\uﬂle |
i I | | ' @ |
|UAAIATK bridel | Clutter® | | GTK+9 2| Jawd K‘(‘ MAI |
I I I || I I
(9)
| ATK X |
Key
(&) GINOME

() Jaya; everything else is Application

Figure 2 — Application Toolkits Supporting AT-SPI/ATK

3.2.1 | ATK Aware Toolkits

ATK ajvare applications are applications that effer information about their user interface via the AT-SPI
protog¢ol. This can be achieved in several ways.

— GNOME applications get AT-SPI support through the GTK+ toolkit they are based on. GTK+ optionally
loppds theGNOMEAccessibility Implementation Library (GAIL), an implementation of the accessibility
interfaces defined by ATK, which bridges between the GNOME widgets and ATK. GAIL is provided
by GTK in libgail-util. A secand library is used in order to bridge between ATK and AT-SPI.

6 © ISO/IEC 2015 - All rights reserved
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Gnome Accessibility Project Architecture
GNOME Magnify and Shell

Application )
Layer GNOME Magnify

[
GNOME Shell@

St(g)

Clutter Apps
Apps(g)

Clutter(gk\‘o
0O\

|
)
ATK

e

Key
(8) GNOME

Figure 3 =< GNOME Mag and the GNOMEShell

Mozilla-based applicationslike Firefox and Thunderbird do not use GTK+ but implement the ATK
APl directly within its applications using XUL Accessibility. The Mozilla Accessibility Architg¢cture
is described at_shttps://developer.mozilla.org/en-US/docs/Web/Accessibility/Architg

bcture
and the XUL Accessibility Guidelines are published at https://developer.mozilla.org/enyXUL
accessibility guidelines.
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Gnome Accessibility Project Architecture
Firefox

Application
Layer

Firefox

Gecko Engine, XUL

nsAccessible Ext.

nsAccessible

MAI

ATK® N2

Key
(8) GNOME

Figure 4 — Mozilla Applications

— The Apache OpenOffice and LibreOffice applications bridge to ATK using the UNO Accessibility API,
hitp://www.openoffice.org/ui/accessibility/unoapi.html.

Gnome Accessibility Project Architecture
OpenOffice and derivatives

Application

Layer OpenOffice
& derivatives

I
UAA

I
UAA/ATK bridge

ATKY

Key
(8) GNOME

Figure 5 — OpenOffice and derivatives
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— Java applications may either use the Java accessibility framework which directly bridges to AT-
SPI, or the new Java ATKwrapper https://git.gnome.org/browse/java-atk-wrapper/ Some Java
applications, built using the Eclipse libraries, simply use GTK+ directly, as show in in Figure 6.

Gnome Accessibility Project Architecture
Eclipse and Java

Application
Layer Workplace
WSAD
[ Java N
Eclipse Apps Phigms
I [ |
SWT N
JRE \\(<,
[ . JA-AP
B LAWY
| [
ATKY <
Key
(8) GNOME

() Java; everything else is Application

Figure-6 — Java and Eclipse Applications

— WebKit support is being provided directly through WebKitGTK+, http://webkitGTK.org.
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Gnome Accessibility Project Architecture
Applications based on WebKit

Application
Layer

NOME
ebKit; everything else is Application $
2
Figure 7 — Appgc&ions based on WebKit

b\

DE support utilizes a Qt plugin tha@ix\gdges the QAccessible APIs to AT-SPI. The current approach
unique in that it does not bridgeQ)a ATK, but rather bridges directly to AT-SPI through QT-AT-SP],
tp://gitorious.org/qgt-at-spi. & *

Linux Accessibility Project Architecture

< KDEI/Qt Applications

&
&
‘- Application
?§Q Layer
S

10

DBus

Figure 8 — Applications based on KDE/Qt
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In the context of AT-SPI/ATK, applications are often called servers.

In order for an application to be accessible on the Linux/UNIX graphical desktop, it generally

needs

to provide information about its user interface using ATK. The sole exception to date is KDE where Qt

applications are planned to bridge directly to AT-SPI.

If an application is written using GNOME’s GTK+, all of the standard widgets provide the n

eeded

information to ATK and therefore the application will by default be accessible. Applications that do not
use GTK+ (or UNO, XUL, Java, Qt, or Webkit) for their user interface, as well as any custom widgets,

require additional work to make them accessible.

3.2.2 AT-SPI Aware Assistive Technologies

Assistive technologies are applications that are needed to obtain information about the user inte
of applications. Screen readers are assistive technologies commonly utilized by computer users w|
blind or severely visually impaired. A screen reader (like Orca, see https://live.gnome.org/Orca)
to know what to present to the user through synthetic text-to-speech (TTS);or through a refre
braille display. On-screen keyboards are assistive technologies commonly*utilized by computer
who cannot use the standard keyboard (QUERTY or other layout) or a, thouse. An on-screen key
(like Caribou, see https://live.gnome.org/Caribou) needs to send kéyboard and mouse eve
the application. In the context of AT-SPI, assistive technologies are)often called clients becaus
consume and interact with application Ul information.

The accessibility broker, ATK-Bridge (libatk-bridge), is a- daeémon that coordinates communi
between ATK aware applications and assistive technologies. Also referred to as the accesq
bridge, this daemon necessarily links both to ATK an@/AT-SPI. Bridges are needed because dif
toolkits commonly implement similar features differently. Bridges to AT-SPI ensure that AT re
consistently formulated data. Each ATK aware application registers with the broker in order t
its information. Assistive technologies may addcevent listeners to the broker, so that they get inf
when accessibility related information in any“application changes. They may also make quel
applications directly.

Gnome Accessibility Project Architecture
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Figure 9 — ATK to AT layer
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3.3 Support apart from AT-SPI/ATK

Persons unable to use a keyboard and mouse sometimes use alternative input technology supported
through AT-SPI/ATK. However, many users can be accommodated programmatically through software
that causes a standard keyboard to behave differently. Many of these features and behaviours have long
been available in the XKeyboard Extension: Library Specification Library (X Version 11, Release 6.4)
http://accessibility.linuxfoundation.org/allyspecs/kbd/kafs.html#xkb-ref.

Individuals with mobility impairments benefit by having such features built-in and available through

standard activation strategies, such as tapping the Shift key five times to activate StickyKeys. The
routinles provided by this API also benefit assistive technologies such as on screen keyboard and screen
readef applications which do rely on AT-SPI/ATK.

The [Keyboard Access Functional Specification (KAFS),” http://accessibility.linuxfoundation.
org/allyspecs/kbd/kafs.html, developed by the Open Ally Workgroup, identifies and adepbs a subset
of thg XKBKeyboard Extension specification in order to provide standard keyboard-features and
behavjiours required by persons with mobility impairments. A companion document,; “Generic Test
Assertions for Manual Testing (KAFS-GTA),” http://accessibility.linuxfoundation.org/allyspecs/
kbd/Kafs-gta.html, which identifies how to test for compliance with KAFS, is"also provided, http://
accesdibility.linuxfoundation.org/allyspecs/kbd/kafs-gta.html.

KAFS|defines the minimum level of keyboard accessibility support and“notification that must be
provided to the user by a Linux Foundation certified X Windowing Systém. This support ensures that
users with a variety of physical disabilities will always have a basi¢level of access to the windowing
systerp’s core functions - keyboard input and controlling the systeth pointer (where available).

The fgatures in KAFS are largely dependent on support pravided at the operating system level of the
platfoym. KAFS covers the 3 areas described below.

«

— “(onfiguration and Setting Requirements” enutherates the features and associated controls,
canfigurability, and minimum ranges provided.to the user.

— “Bnd-User Notification, Keyboard Invocation;and Pointer Emulation Requirements” enumerates the
additional notification and controllability-a platform must support in the user interface developed
td meet the Configuration and Settings'Requirements.

— “Heature Behaviour Requirements” describes the type of behaviour that must occur when the
functionality of a keyboard acdess feature is exercised.

4 Ugsing the API

4.1 Pverview

As in jpther envitenments, Linux/UNIX developers need to identify whether the role of their code is
as a server, a-provider of AT-SPI/ATK information, or a client, a consumer of AT-SPI/ATK information.
Typicglly AL systems are AT-SPI clients, and query the AT-SPI/ATK servers for information which can
then He passed on to the user. In like fashion, servers are usually components in software applications,
such ds GUI controls. The controls have roles, state and property information, and values, e.g. a screen

reader is an AT-SPI client because it connects to the server and, using the AT-SPI/ATK APIs, interrogates
the server for information about the object, such as its name and value or state, and presents information
about the object to the user in a way that is meaningful. The AT-SPI/ATK server exposes accessibility
information for component GUI controls in application software, such as focus changes.

4.2 User Interface elements

Like MSAA, IAccessible2, and Java, AT-SPI/ATK objects have roles and states. The AT-SPI/ATK interfaces
define an extended set of accessible roles and states. In addition, an AT-SPI/ATK object will have properties
describing its relationship to other objects, its position within a group of objects, its locale, etc.
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AT-SPI/ATK provides special interfaces for certain types of accessible objects. The following inte
expose properties that are unique to the particular type of object supported:

Accessibility: :Hypertext

AtkHypertext

rfaces

This interface is implemented for widgets that contain hypertext content. In most cases, this implies
that the Text interface is also implemented. However, it is possible that this interface is implemented

fora graphicatinmage, imwitich tase the- Textinterface is ot implemented: The Hypertextint
contains methods for retrieving Hyperlink objects for hyperlinks within the text. Howeve
interface does not contain methods for retrieving text or for carat handling as these are hardled
the Text interface.

Accessibility::Hyperlink
AtkHyperlink

This interface is At kHyperlink is an ATK object which encapsulates a linkor set of links (for ins
in the case of client-side image maps) in a hypertext document. It mdy jimplement the AtkAq
interface. AtkHyperlinkis particularly useful because it may also beused to refer to inline emb

rface
r, this
within

tance,
tion

edded

content, since it allows specification of a start and end offset withinthe host At kHypertext object.

The AtkHyperlink structure is not accessed directly& See https://library.gnome.org/

Hevel/

atk/stable/AtkHyperlink.html and https://developer.gnometerg/libatspi/stable/AtspiHyperlin

k.html

for correct usage.
Accessibility::Image
AtkImage

This interface is implemented by components which expose image or pixmap content on scr
contains methods for retrieving the screen position of the image and for retrieving or sett
alternative textual description of the image.

Accessibility::Table
AtkTable

This interface is implemented for Ul components which contain tabular or row/column inforny
The Table interface isimplemented for widgets that order their children, such as cells withina t
contains methods fervretrieving row and column headers, for retrieving a description of the conts
the table, and for translating between cell positions and child ID numbers.

AtkTable mayalso be used to present tree-structured information if the nodes of the trees can &
to contain multiple “columns.” Individual elements of an AtkTable are typically referred to as
and these cells are exposed by AtkTable as child AtkObjects of the AtkTable. Both row/c
and child-index-based access to these children is provided.

Seevalso 5.3.

pen. It
ng an

ation.
hble. It
ents of

e said
cells,”
blumn

4.3 Getting and setting focus
Accessibility: :Component

AtkComponent

The Component interface is implemented for all widgets that have a screen representation. It contains

methods for retrieving the screen position, adding and removing a focus handler, and grabbing the

focus.

AtkComponent is implemented by most, if not all, Ul elements with an actual on-screen presence, i.e.
components which can be said to have a screen-coordinate bounding box. Virtually all widgets will

© ISO/IEC 2015 - All rights reserved
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need t
short,

o have AtkComponent implementations provided for their corresponding AtkObject class. In
only Ul elements which are not GUI elements will omit this ATK interface.

A possible exception might be textual information with a transparent background, in which case text
glyph bounding box information is provided by AtkText.

4.4 Communication mechanisms

As ha

s been noted abave, IPC/RPC communication between applications and AT on Linux/UNIX

graph
Com
defing
each @

cal desktops is mediated by AT-SPI. As of this writing, these communications are achieved using
on Object Request Broker Architecture (CORBA), an inter-process communication standard
d by the Object Management Group that enables software components to communicate [with
ther across processes, address spaces, and even computers, in an object-to-object fashion/AT-SPI

commjunication in CORBA is implemented by object request brokers (ORB). The CORBA spécification

dictat
SPI ov]

Begin
in fav
freede

D-Bus|
provig
proce

4.5

As ha
throu
and Ja

The G
GTK+

a) T
G
b) T
u
¢ T

Cd
Cd

d) T

es the presence of an ORB through which the application interacts with other objects. Thus, AT-
er CORBA defines a synchronous object to object communication mechanism.

hing with the release of GNOME 3.0 in calendar year 2011, CORBA has been deprecated by GNOME
br of the D-Bus IPC/RPC technology, an inter-process communication téchnology developed by
sktop.org that is the de facto standard of Linux/UNIXUNIX graphical environments.

is message and bus-based. Its messages contain headers and metddata, as well as payload. D-Bus
les a daemon, known as the message bus daemon, that asynchrdnously routes messages between
bses on a specific bus - the accessibility (A11Y) bus in the case of’AT-SPI 2.0.

How GNOME uses the ATK/AT-SPI accessibility Application Programming Interface

5 been noted, accessibility can be supported on Lihux/UNIX graphical desktop environments
bh several toolkits that already know how to talk€o AT-SPI/ATK, - toolkits such as GTK, UNO, XUL,
va/Swing. This part of ISO 13066 focuses on GTK as the more common and universal toolkit option.

['K+ accessibility architecture depends on-ahumber of libraries and interfaces for programming a
hpplication, and for making the objectsiand interfaces accessible, translatable, and usable.

e GLib library provides portability-and convenience functions, generic data structures, and the
L.ib main loop.

e GDK library provides ap-abstraction layer between the GTK+ widgets in an application and the

nderlying X window system.

ne GTK+ Object System provides a library and class hierarchy of objects (including widgets,
ntainers, windews) with features that include inheritance, polymorphism and reference
unting, signaknotification, and attributes.

ne Pango. \engine and library provide functions for text layout and rendering, with

internationalization considerations.

e) T

ne ATK library provides all the accessible object classes (based on GObject) and the interfaces the

a

cessible objects implement (based on GInterface).

f) ATK is an in-process accessibility API, written to by applications and implemented for GTK+

w

idgets by the GAIL (GNOME Accessibility Implementation Library), which a GTK application

dynamically loads at runtime if the value of the \accessibility GSettings key,” /desktop/gnome/
interface/accessibility is “true.” In ATK/AT-SPI2 this key has been renamed to toolkit-accessibility

(a

nd is found in the master of gsettings-desktop-schemas).

g) AT-SPI is an out-of-process API implementation used by assistive technologies. The ATK bridge
exports ATK to AT-SPI for applications written using the GTK+ toolkit, and for applications written
using other toolkits that support AT-SPI/ATK.

14
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Exposing User Interface Element Information

ISO/IEC 13066-1:2011, 7.1.7 requires that applications provide AT with information about user interface
elements, including but not limited to the following:

one of

a) role, state(s), boundary, name, and description of the user interface element;

b) currentvalue and any minimum or maximum values, if the user interface element represents
arange of values;

c) textcontents, text attributes, and the boundary of text rendered to the screen;

d) the relationship of the user interface element to other user interface elements;

The following subclauses describe how AT-SPI/ATK supports each,efthe requirements in ISO/IEC 1
1:2011, 7.1.7.

5.1 Role, state(s), boundary, name, and description of the user interface element

ATK (and AT-SPI) create a hierarchy of Ul elements to.present the Ul to ATs. ATK has a defined
roles that each Ul element can use to describe theitype of element and how to interact with it
button on the screen would report that its role is ATK_ROLE_PUSH_BUTTON.

The AT-SPI model of an application is a tree-where each node is an accessible object representin
element or sub-element.

1) in a single data value, whether this user interface element is a label for another user int
element or is labelled by another user interface element;

2) inatable, the row and column that it is in, including headers of the rew and column if prg

erface

sent;

3) in a hierarchical relationship, any parent containing the user interface element, and any

children contained by the user interface element.

The root represents the application.
An object node can have 0 primore children.
An object may also hayeéwrelations that specify “links” to other objects that are not direct chil

Each object has a role’that defines what it does, what states it can have and what operations
performed on itthrough various methods.

States represént object properties that may change over time such as STATE VISIB
STATE C€HECKED.

Attributes may be set as application-specific name-value pairs.

Related methods and properties are grouped together into interfaces.

3066-

set of
e.g. a

ga Ul

dren.

ran be

LE or

psents

An object only implements those interfaces that make sense forits role, e.g. an object that repr

a piece of text may have arole of ROLE_TEXT and may implement the Text interface among others.

The Accessible interface is implemented by all objects and provides basic accessibility information

such as role, state, and children.

The Component interface describes Ul component properties such as position on screen.

The Action interface allows the developer to programmatically invoke actions such as actions on an

object of ROLE BUTTON allowing the simulation of user operation through a “click” action.

© ISO/IEC 2015 - All rights reserved
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Accessibility::Role

Accessibility::State

Both ATK and AT-SPI provide an accessibility object for each user-visible element in the user interface.
The basic class for these objects, Accessible within AT-SPI and AtkObject within ATK, only contain
methods for information that is common for all widgets, e.g. the state of the widget, relations to other

widge

ts, references to child widgets, and a reference to the parent.

Pleass
roles 4

Acce
AtkO

This i
for qu

ToTSUlt ittps//developergnomeurg/ibatspi/stabte/ for the compretensive enmumerated st of

Ind states available through AT-SPI.
Esibility::Accessible
pject

b the base interface which is implemented by all accessible objects. All objects support interfaces
erying their contained “children” and position in the accessible-object hierarghy, whether or not

they actually have children.

Data f
— th
— a
— th
— th
— th
— m
— m

For a
https:

rovided for the accessibility::accessible and AtkObject interfaces includes the following:
e name of the widget;

Hescription for the widget;

e relation to other objects;

e role of the widget within the user interface;

e state of the widget;

ethods for handling notification when widgetproperties change;

ethods for determining the parent and children of the widget.

complete exposition, consult https://library.gnome.org/devel/atk/stable/AtkObject.html and
'/developer.gnome.org/libatspi/stable/AtspiAccessible.html.

5.2
repre

Acce
AtkV

The V]
values
chang
chang

Current value and any minimum or maximum values, if the user interface element
sents one of a rangeof-values

Esibility::Value

b lue

a1ue intefiface is implemented for widgets that represent a value within a bounded range of
. It contajns methods for retrieving the minimum, maximum, and the current value and for

ing thevalue. It is possible to set the Value interface to be read-only in which case any attempt to
e the.current value will fail.

For a

complete exposition, consult https://library.gnome.org/devel/atk/stable/AtkValue.html and

https://developer.gnome.org/libatspi/stable/libatspi-atspi-value.html.
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5.3 Text contents, text attributes, and the boundary of text rendered to the screen
Accessibility::Document
AtkDocument

This interface is implemented for widgets that are associated with the Document Object Model (DOM).
It provides a mechanism for AT clients to access the DOM.

2 L PN LY (nal .
ALLToo UL L LLULY ... 1T C

AtkText

This interface is implemented by components with text content. The text interface is<implenjented
by objects which place textual information onscreen as character strings or glyphs.The text interface
allows access to the following:

— textual content, including display attributes, and semantic hints associated with runs of text
— bounding box information for glyphs and substrings;

— it also allows portions of textual content to be selected, if the objéct’s StateSet includes STATE
SELECTABLE TEXT;

— provides not only traversal facilities and change notificatipn.for text content, but also caret tracking
and glyph bounding box calculations.

This interface does not contain methods for changing text as this is handled within the
EditableText interface.

Accessibility::EditableText
AtkEditableText

This interface is implemented for widgets that contain user-editable text content. This implies that the
Text interface is also implemented. EditableText contains methods for the following:

— inserting a given text string at'a given offset;
— deleting some part of the text;
— support for standdrd cut, copy, and paste functions.

This interface do€éssnot contain methods for retrieving text content, or for handling the carat ag these
functions are handled within the Text interface.

5.4 Thelocation of the user interface element in relation to other user interface elements
AccesSibility::Relation

AbkRelation

Accessibility::RelationSet
AtkRelationSet
Accessibility::RelationType
AtkRelationType

These interfaces provide comprehensive data regarding an object’s relationship to other objects.
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A common example of a relation is the “labelled by” and “label for” relations as expressed through ATK _
RELATION LABELLED BY and ATK RELATION LABEL FOR.

— ATK RELATION LABELLED_ BY indicates an objectis labelled by one or more target objects.
— ATK RELATION LABEL FOR indicates an objectis alabel for one or more target objects.
For a complete exposition, consult the following:

— AtkRelationathttps//ibrarvonomeora/devel/atk/stable /AtkRelation html:

3

" kRelation at https://library.gnome.org/devel/atk/stable/AtkRelationSet.html;

rcessibility: :Relation athttps://developer.gnome.org/libatspi/stable/AtspiRelation.html;

A

— AtkRelation at https://library.gnome.org/devel/atk/stable/AtkRelationType.html;
A
A

fcessibility::RelationSet at  https://people.gnome.org/~billh/at=spi-idl/html/
ngmespaceAccessibility.html;

— Agcessibility::RelationType at https://people.gnome.org f=billh /at-spi-idl/html
ngmespaceAccessibility.html.

As taljle structure relationships can be complex, AT-SPI/ATK provides-a-Special interface AtkTable for
speciffying relationships among table cells. See 4.2.

6 Exposing User Interface Element Actions

ISO/IHC 13066-1:2011, 7.1.8 requires software to programmatically expose a list of available actions on a
user interface element and allow assistive technology to-programmatically execute any of those actions.

Accegsibility::Action
AtkA¢tion

This interface isimplemented by instances efAt kObject classes with which the user can interact directly,
i.e. butons, checkboxes, scrollbars, e.g. components which are not “passive” providers of Ul information.

Excepfions: when the user interattion is already covered by another appropriate interface such as
AtkE@litableText (insert, d€lete, etc.), or AtkValue (set, value), then these actions are not also
expospd by AtkAction.

Also, note that the AtkAotion API is limited in that parameters may not be passed to the object
being jactivated. Thus,‘the action must be self-contained and specifiable in a single “verb”. Examples of

appropriate use include: “press”, “release”, “click” for buttons, “drag” (meaning initiate drag) and “drop”
for drag sources and drop targets, etc.

Becaulse most-¥I interactions on components must be invocable via keyboard as well as mouse, there
will generally be a close mapping between “mouse actions” that are possible on a component and the
AtkA¢tthon. Where mouse and keyboard actions are redundant, At kAction exposes only one action

rather than exposing redundant actions, 1 possible.

For a complete exposition, see https://library.gnome.org/devel/atk/stable/AtkAction.html and https://
people.gnome.org/~billh/at-spi-idl/html/classAccessibility_1_1Action.html.

7 Keyboard focus
ISO/IEC 13066-1:2011, 7.1.9 requires software to programmatically expose information necessary

to track and modify: focus, text insertion point (where applicable), and selection attributes of user
interface elements.
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