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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
nittees
established by the respective organization to deal with particular fields of technical activity. 1ISQ_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/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of the joint technical committee is to prepare International Standards. Draft Interngtional
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.
In exceptional circumstances, the joint technical committee may propose the publication of a Te¢hnical
Report, when the joint technical committee has collected data of a ‘different kind from that which is ngrmally
published as an International Standard (“state of the art”, for example).

Attention is drawn to the possibility that some of the elements of this part of ISO/IEC 13066 may pe the
subject of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rjghts.

ISO/IEC TR 13066-3 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 35, User interfaces.

ISO/IEC 13066 consists of the following@Zparts, under the general title Information technology —
Interoperability with assistive technology (AT):

— Part 1: Requirements and recommendations for interoperability
— Part 2: Windows accessibility application programming interface (API) [Technical Report]

— Part 3: IAccessible2 accessibility application programming interface (API)

© ISO/IEC 2012 — All rights reserved Vv
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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, it is special purpose
IT that mnteroperates witn anotner 1’ proauct enapbling a pPerson witn a disabIlty 10 Use the I'T Proauct.

Interoperability involves the ability to add or replace AT to existing components of IT systems. Interoperability
between AT and IT is best facilitated via the use of standardized, public interfaces for all IT components.

This part of ISO/IEC 13066 describes the |Accessible2 API that can be used as a frameworkyto support
software to software IT-AT interoperability on the Windows platform.

vi © ISO/IEC 2012 — All rights reserved
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Information technology — Interoperability with Assistive
Technology (AT) —

U
D

2
J.

Q

IAccessible2 accessibility application programming interfacs
(API)

1 Scope

This part of ISO/IEC 13066 provides an overview to the structure and<terminology of the lAcce
accessibility API.

It provides:
— a description of the overall architecture and terminology 6f'the API;

— further introductory explanations regarding the content and use of the APl beyond those found in A
of ISO/IEC 13066-1;

— an overview of the main properties, including:
— of user interface elements,
— of how to get and set focus,

— of communication mechanisms in the API;

W

5sible2

hnex A

— a discussion of design)considerations for the API (e.g. pointers to external sources of information on

accessibility guidanee' related to using the API);
— information oh.extending the API (and where this is appropriate);

— an intréduction to the programming interface of the API (including pointers to external sour
information).

It provides this information as an introduction to the IAccessible2 API to assist:

ces of

—~ T defnm level dm/nlnpnre 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

For the purposes of this document, the following terms and definitions apply.

© ISO/IEC 2012 — All rights reserved
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21

accessible object
part of user interface object that is accessible by Microsoft Active Accessibility

NOTE

2.2

An accessible object is represented by a pair of the IAccessible interface and ChildId identifier.

application programming interface

API

collectjon of invocation methods and associated parameters used by one piece of software to request actions

from a

hother piece of software

[ISO/IEC 18012-1:2004, definition 3.1.1]

23

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

[ISO/IEC 2382-1, definition 10.04.01]

EXAMPLE A spreadsheet program is application software.

24

assistjve technology

AT

hardware or software added to, or incorporated within, a system that/increases accessibility for an individual
EXAMPLE Braille display, screen reader, screen magnification seftware and eye tracking device.

[ISO 9p41-171, definition 3.5]

NOTE

Within this part of ISO/IEC 13066, where assistive technology (and its abbreviation AT) is used, it is to be

considgred as both singular and plural, without distinction: If it is to be used in the singular only, it will be preceded by the
article fan" (i.e. an assistive technology). If it is to bextised in the plural only, it will be preceded by the adjective "multiple"
(i.e. myltiple AT).

2.5
client

compdgnent that uses the services/of‘another component

NOTE

In this part of ISO/IEC, 13066, client refers more specifically to a component that uses the services of either or

both Microsoft Active AccesSibility and/or Ul Automation to access, identify, or manipulate the Ul elements of an

applica

2.6
Comp
COM

fion.

pnent Object Model

objectioriented programming model that defines how objects interact within a single process or between
procegses

NOTE

2.7

In COM, clients have access to an object through interfaces implemented on the object.

compatibility
capability of a functional unit to meet the requirements of a specified interface without appreciable modification

[ISO/IEC 2382-1, definition 01.06.11]

© ISO/IEC 2012 — All rights reserved
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2.8
function
defined objective or characteristic action of a system or component

[IEEE Std. 610.12-1990, unnumbered definition]

EXAMPLE A system has inventory control as its primary function.
29

information/communication technology

ICT

technology for gathering, storing, retrieving, processing, analysing and transmitting information
[1ISO 9241-20, definition 3.4]
EXAMPLE A computer system is a type of ICT.2.13.

210

interface

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

[ISO/IEC 2382-1, definition 01.01.38]

2.1

interoperability
capability to communicate, execute programs, or transferdata among various functional units in a mann
requires the user to have little or no knowledge of the unigue characteristics of those units

[ISO/IEC 2382-1, definition 01.01.47]

212

Microsoft Active Accessibility

COM-based technology that improves the’way accessibility aids work with applications running on Mi
Windows

NOTE It provides dynamic-link libraries (DLLs) that are incorporated into the operating system, as well as
interface and application programming elements that provide reliable methods for exposing information abo
interface elements.

213

operating system

oS

software that controls the execution of programs and that may provide services such as resource allo
scheduling,.ifiput-output control, and data management

NOTE Although operating systems are predominantly software, partial hardware implementations are possible,.

[ISO/IEC 2382-1, definition 01.04.08]

ictions,

er that

crosoft

8 COM
Ut user

cation,

2.14
servers

servers in Microsoft Active Accessibility are components (applications, dlls, etc.) that have Ul and expose

information about the Ul and/or allow it to be manipulated
NOTE The terminology ‘server’ in Microsoft Active Accessibility is a synonym of ‘providers’ in Ul Automation.
2.15

service
functionality made available to a user electronically

© ISO/IEC 2012 — All rights reserved
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[ISO/IEC 24752-1 URC, definition 4.27]

EXAMPLE Airline reservation service, currency translation services, weather forecasting, restaurant
recommendations, etc.

2.16

simple element
<Microsoft Active Accessibility> Ul element that shares an IAccessible object with other peer elements

NOTE

hil
U~

exposg

217

A i 1 lapaant cali -tk barad TA oo hi d L o ot Barani—tn-th. i $ hioraoralby\
o otpre— e eSO eC—STarCt—TrAC T TS ST CoUCCrtypreay rto—parcre e oot erarcry o

its properties.

software

all or

system

NOTE

[ISO/IR

218

part of the programs, procedures, rules, and associated documentation of an information-processing

Software is an intellectual creation that is independent of the medium on which it is recorded.

EC 2382-1, definition 01.01.08]

system software

platfo

'm software

application-independent software that supports the running of application software

[ISO/IE

EXAMH
platforn

2.19
user i
Ul
mecha

NOTE
mecha

2.20

useri
user i
entity

[ISO9

NOTE
NOTE

EC 2382-1, definition 01.04.02]

LE An operating system, a Web browser, or a programming environment (e.g. Java) can be used as a
h for application software.

nterface

nisms by which a person interacts with a:computer system

The user interface provides input niechanisms, allowing users to manipulate a system. It also provides output
hisms, allowing the system to produce(the'effects of the users’ manipulation.

nterface element
nterface object
pf the user interface that/is presented to the user by the software

P41-171 definition-3.38]

( User interface elements may or may not be interactive.

P Both-entities relevant to the task and entities of the user interface are regarded as user interface elements.

Different useninterface element types are text, graphics and controls. A user interface element may be a representation or

an inte|

Faction mechanism for a task object (such as a letter, a sales order, electronic parts, or a wiring diagram) or a

system

nhjohf (cur‘h as a printnr hard disk_or netwaork hnnnprtinn) It may he pnqcihlp far the user ta dirm‘ﬂy msmipulnfn

some of these user interface elements.

EXAMPLE 1 User interface elements in a graphical user interface include such things as basic objects (such as
window title bars, menu items, push buttons, image maps, and editable text fields) or containers (such as windows,
grouping boxes, menu bars, menus, groups of mutually-exclusive option buttons, and compound images that are made up

of seve

ral smaller images).

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

EXAMPLE 3 User interface elements in tactile interfaces include such things as tactile dots, tactile bars, surfaces,

knobs,

and grips.

© ISO/IEC 2012 — All rights reserved
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2.21

WinEvents

mechanism that allows servers and the Windows operating system to notify clients when an accessible object
changes

3 General Description

T
—3-+—General-Description

IAccessible2 was developed by IBM in 2006 to complement Microsoft's earlier work on the Mictosoft|Active
Accessibility (MSAA) API. MSAA provides accessibility services on the Windows® platform. The lAccessible2
set of interfaces allow application developers to leverage their investment in MSAA while~also providing
assistive technologies (AT), such as screen readers, reliable access to user interface features not preyiously
supported by MSAA. ATs implementing only MSAA must use reverse engineering and-heuristic techniques,
such as screen scraping, to provide access to features such as rich document editing, functions and taples in
documents. While such AT implementations can work, they are customized for each-application, expenisive to
develop, frequently unreliable, and often must be reworked when new versions of the applications are
released. The additional function IAccessible2 provides over MSAA includes support for rich text, fables,
relationships between objects, self-describing actions, application-specific.information, and extensible|object
properties to support Web 2.0 applications.

A major requirement of many information technology (IT) vendors is.the ability to efficiently create appli¢ations
for multiple platforms. lAccessible2 has therefore been harmonized with the UNIX accessibility| APls,
Accessibility Toolkit (ATK) and Assistive Technology Service/Provider Interface (AT-SPI), to allow for efficient
multi-platform development. Adding IAccessible2 events and interfaces to MSAA yields application semantics
that are very similar on both Windows and UNIX.

These design principles guided the specification .6’ the 1Accessible2 interfaces which are based pn the
difference between MSAA and the UNIX Accessibility Toolkit, described in ISO/IEC 13066-4. Application
vendors can incrementally add |Accessible2 interfaces as needed to their MSAA implementation providing
improved accessibility to their application. And“Windows assistive technology vendors can keep much ¢f their
MSAA design, only adding a check for these new interfaces before using their legacy heuristic code.

Note that |IAccessible2 is the name.used to refer to the “set” of interfaces and also a specific API within the set
of interfaces. In this part of ISO/IEC 13066 “IAccessible2” and “lAccessible2 interfaces” refers to the| set of
interfaces and “IAccessible? interface” refers to the specific API.

3.2 Architecture

Since |Accessible2’is-an extension of MSAA, described in ISO/IEC 13066-2, its architecture matches [that of
MSAA.

MSAA is based on the Windows Component Object Model (COM), which defines a common way for
applicatiens and operating systems to communicate. Applications are considered MSAA servers becauge they
serve oOr provide information about their user interfaces (Ul). Assistive technology products, such as screen
readers, are called MSAA clients because they consume and interact with application Ul information.

The accessible object is the central interface of Microsoft Active Accessibility and is represented [by an
IAccessible COM interface and an integer ChildId. MSAA clients use the interface to access, identify, and
manipulate a server's Ul and register to be notified of changes to the server Ul through event notifications
known as WinEvents.

An accessible object can be of two types. A parent or container object is represented by a ChildID value of
CHILDID_SELF (or O ‘zero’). The children of a parent or container object are simple elements that share the
same IAccessible interface with their parent and are represented by a non-zero ChildID value (usually a
positive sequential number beginning with 1). Simple elements cannot have children of their own. Multiple
levels of accessible objects are used to represent Ul elements that are composed of more than two levels of
hierarchy.

© ISO/IEC 2012 — All rights reserved 5
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As stated in ISO/IEC 13066-2, the system component of the Microsoft Active Accessibility framework,
Oleacc.dll, aids in the communication between accessibility tools (clients) and applications (servers). The
Oleacc.dll provides an implementation of the Microsoft Active Accessibility API, the accessibility system

framework,

and the proxy objects for the Windows Operating System standard controls.

The

implementation of the Microsoft Accessibility APl is an implementation of the IAccessible interface for
Windows Operating System controls. Additional implementations of IAccessible, external to Oleacc.dll, are
provided by applications running on the Windows Operating System. The code boundary indicates the
programmatic boundaries between applications that provide Ul accessibility information and accessibility tools
that interact with the Ul on behalf of users. The boundary can also be a process boundary when Microsoft

Active|Accessibility clients have their own process.

Accessibility Tools

OLEACC.@ll

[ MSAA Proxies

Eepum Ppo)

COM s DCOM

N
|2

Control Specfic AP

Applications
e N
> MSAA Servepr
. J
~
> USER32,/ COMCTRL
. J

*  Also process boundary in case of out of process MSAA Clients

Figure 1

Windows application developers and assistive technology vendors are already familiar with MSAA and their
COM implementations, and for the information provided, it is reliable and works well. So an important feature
of |Acgessible2 is that the implementation and-semantics of MSAA supporting applications and assistive
technqglogies are preserved. In fact, |Accessible2 builds on the existing COM foundation to expose new
interfafes, roles, states, and events.

Figure 2

]
W | &
AccessmllltyCTBols g Applications
J 15
T =
[ MSAASAccesSible2 ] V3 ~ ~
i N N .
Client X < COMDCOM > g;srﬁ:‘:mccessmleZ
- N e — P
Q‘Q b= ' \_ J
3 :
OLEACC.dII E USER32/COMCTRL
C ! |
D[ e n e Do e Control Specific AP
- MSAA Provde :
k i \_ /

Alternatively, an application might choose to have two servers: one for MSAA and one for IAccessible2.

© ISO/IEC 2012 — All rights reserved



https://standardsiso.com/api/?name=29c5330ac8546bdbddd9db07ff7f5af4

ISO/IEC TR 13066-3:2012(E)

o
H=1
i &
=T - -
Accessibility Tools |8 Applications
3
1 |~ P
MSAAAccessible2 <\IM1/>[ MSAA Server ]
Client !
g I SR DN -
< COMDCOM >( lAccessible 2 Server ]
~ H -
= i
<x i
<L ]
<I ]
o) ]
= i
]
OLEACC.dlI E
i | USER32/ICOMCTRL
( MSAA Proxies Control Specific API
PV

Figure 3

4 Using the API

4.1 Overview

Similar to MSAA, |Accessible2 developers need to identify whether the role of their code is as a sen
provider of |Accessible2 information, or a\client — a consumer of |Accessible2 information. Typice
systems are |Accessible2 clients, and_query the IAccessible2 servers for information which can th

er -- a
lly AT
en be

passed on to the user. In like fashion,iservers are usually components in software applications, such as GUI

controls. The controls have roles, state and property information, and values.

For example, a screen reader. is-an |Accessible2 client. It connects to the |IAccessible2 server and, us

ng the

IAccessible2 APIs, interrogates the server for information about the object, such as its name and value or

state, and speaks informatien about the object to the user in a way that is meaningful. The IAccessible2
notifies the client of significant changes to the Ul, such as focus changes, through WinEvents.

4.2 User Interface elements

The lAccessible2 interfaces do not support child IDs, i.e. simple element implementations. Full acc
objects {(lAccessible object with ChildID = CHILDID_SELF) must be created for each objec
supports 1Accessible2. If necessary, some of the IAccessible2 interfaces must also be implen
Therefore MSAA's get_accChild should never return a child ID (other than CHILDID_SELF) for an objg

server

pssible
t that
ented.
ct that

implements any of the |Accessible2 interfaces. Although the IAccessible2 interface is a subclass of M

SAA’s

IAccessible, none of the IAccessible methods are overridden or extended.

Like MSAA, IAccessible2 objects have roles and states. The IAccessible2 interface defines an extended set
of accessible roles and states in addition to the set of MSAA roles and states. In addition, an IAccessible2
object can have properties describing its relationship to other objects, its position within a group of objects, its

locale, and its unique ID.

IAccessible2 provides special interfaces for certain types of accessible objects. These interfaces expose

properties that are unique to the particular type of object supported:

© ISO/IEC 2012 — All rights reserved
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— IAccessibleHyperText provides the number of links in a document or text object within a document. It

w

ill return the link at a particular index.

— IAccessibleHyperLink provides information about a specific link or set of links.

— TIAccessibleImage provides the size, coordinates, and description of an image

— IAccessibleTable2 provides information about 2-dimensional tables such as the number of rows and

Crlumne’ the table summany and the r*urrnnﬂ\ll selected cells

— TIAccessibleText provides information about text such as the total number of text characters{~the

4.3

atfributes of the text, the position of the text caret, and the number of non-contiguous selections.

Getting and setting focus

IAccegsible2 uses the standard Windows/MSAA mechanisms for getting and setting the keyboard focus.

When
and to
of the

the focus is on an accessible text object, it is also critical for AT to know the logation of the text caret
be able to set the text caret. MSAA does not provide a mechanism for getting-and setting the location
text caret. Using IAccessible2’s IAccessibleText interface, a server canrovide the location of the

text cgret and a client can set the position of the text caret.

44

Communication Mechanisms

Like MISAA, lAccessible2 uses standard Windows interfaces for comimunication between applications and

assisti

4.5

451

ve technologies.
ntroduction to Programming interface

COM Interface

The IAccessible2 interface is implemented using the*Windows COM model. Servers are implemented as COM

object

5. Clients call the |Accessible2 objects through the COM interface.

Any programming language which can call a*COM interface can query an IAccessible2 server.

5 E
In 1SO
pr
a)
b

c)
d)

xposing User Interface’Element Information

IEC 13066-1, clause 7-1.7 requires that applications

ovide AT with information about user interface elements, including but not limited to:
role, state(s), boundary, name, and description of the user interface element

current value and any minimum or maximum values, if the user interface element represents one of a
range of values

text contents, text attributes, and the boundary of text rendered to the screen.
the relationship of the user interface element to other user interface elements

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

2) in a table, the row and column that it is in, including headers of the row and column if present

© ISO/IEC 2012 — All rights reserved


https://standardsiso.com/api/?name=29c5330ac8546bdbddd9db07ff7f5af4

ISO/IEC TR 13066-3:2012(E)

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

contained by the user interface element

Sections 5.1 through 5.4 describe how |Accessible2 supports each of the requirements in subclause 7.1

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

7.

IAccessible2 builds on the support provided by the MSAA, adding many new roles including caption, date

editor, fnnfnr, fnn’rnn’rq fnrm’ header, hnnding, imngn map, label and pqmgmph Eor a anplnm list Q

f roles

supported, see AccessibleRoles. The roles are specified using the role method on the IAccéss
interface. Note that MSAA roles can be exposed through the IAccessible2 role method so that“as
technologies don’t have to also fetch roles through MSAA get_accRole.

In addition, IAccessible2 supports custom roles through the extendedRole method.

States are exposed via the states method on the IAccessible2 interface. As withpoles, IAccessible
additional states to those provided by MSAA. The additional states include active, armed, invalid
required, and selectable text. IA2_STATE_REQUIRED and IA2_STATE_INVALID_ENTRY are especially us

ible2
sistive

P adds
entry,
eful for

creating accessible forms. Applications may use these states to programmatically identify required form fields

and indicate where the user has made invalid entries. For a complete list{of |IAccessible2 states sup
see AccessibleStates.

Note that MSAA states can be used with |1Accessible2 roles. Likewise, |1Accessible2 states can be use
MSAA roles. For example, an object with an MSAA role ,of \ROLE_SYSTEM_TEXT can have a sf

ported

d with
ate of

IA2_STATE_MULTI_LINE indicating a multi-line text areac~Similarly, an object with an MSAA role of

ROLE_SYSTEM_DOCUMENT may have a state of IA2_STATE_EDITABLE indicating an editable document.

Custom states are supported through the extendedStates method.

In addition to the MSAA IAccessible::get_acclocation method, boundary information of user in
elements is provided by the locationInParent method of the IAccessibleComponent interfac]
images, the boundary information is provided by a combination of the imagePosition and imag
methods of the IAccessibleImage interface.

The name and description of most.user interface elements are supported via MSAA interfaces. In ad
IAccessible2 defines methods far providing descriptions for images, table columns headers, and tah
headers. The summary and caption methods of the IAccessibleTable2 interface may also be used fg
description information.

For details, see |Accessible2 Interface Reference, |AccessibleComponent In

erface
e. For
eSize

dition,
le row
r table

erface

Reference, IAccessiblelmage Interface Reference, IAccessibleTable2 Interface Refd

rence,

and lAccessiblelmage Interface Reference.

5.2 Current value and any minimum or maximum values, if the user interface element
represénts one of a range of values

The TAccessibleValue interface is implemented by any object that supports a value like progress bg
spin boxes. This interface provides access to the value (currentValue) and its upper and lower §

rs and
ounds

(maximumValue and minimumValue). It may be used for objects that have numerical values or iext
values.

IAccessibleValue also provides a method for setting the value of an object (setCurrentValue).

For details, see |AccessibleValue Interface Reference.
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5.3 Text contents, text attributes, and the boundary of text rendered to the screen

IAccessible2 has two interfaces for text: IAccessibleText and TIAccessibleEditableText.
IAccessibleText provides methods for obtaining the text value (text), attributes (attributes), and
boundary (characterExtents). Additional methods relevant to exposing and tracking the text caret and
selection attributes are described in section 7 Keyboard focus.

IAccessibleEditableText is used in conjunction with IAccessibleText and provides methods to set text
attributes and perform clipboard functions such as cut, copy, and paste.

IAccegsible2 provides methods to expose embedded links in a document through the
IAccepsibleHyperText interface. Information regarding each individual link to another document is expesed
through the IAccessibleHyperLink interface which provides information about the associated anchor, the
associpted link text within the document, and whether the anchor target is still valid.

For details, see IAccessibleText Interface Reference, IAccessibleEditable Text Interface
Referdnce, |AccessibleHyperText Interface Reference, and |AccessibleHyperlLink Interface\Reference and
the IA¢cessible2 Implementation Guide.

5.4 The relationship of the user interface element to other user interface’elements

The IAccessibleRelation interface gives access to an object’'s set of relations. It provides the type of
relationp (relationType), number of targets (nTargets), and the targets themselves (target, targets). As
table structure relationships can be complex, IAccessible2 provides a special interface (IAccessibleTable2)
for specifying the relationships among table cells.

For details, see 1AccessibleRelation Interface Reference and 1AccessibleTable2 Interface Reference.

The fo]lowing sections describe support for the requirements-in clause 7.1.7, item d.

5.4.1 [ In a single data value, whether this user interface element is a label for another user interface
element or is labelled by another user interface elément

In IAcgessible2, labels are defined using the role TA2_ROLE_LABEL. The IAccessibleRelation interface is
used [fo define the relationship (relatiénType) between data objects and their labels. Labels use
relatfionType IA2_RELATION_LABEL_FOR. And the data objects use relationType
IA2_RELATION_LABELLED_BY.

For details, see |1AccessibleRelation’Interface Reference.

5.4.2 | In a table, the rowzand column that it is in, including headers of the row and column if present

The IpccessibleTable? interface provides extensive support for tables. The rowindex and columnindex
methofs or the row€olumnExtentsAtIndex method can be used to provide the row and column information
for a particularccell. The rowheader and columnheader methods are used to provide the row header and
column header-for a particular cell.

For details,'see |AccessibleTable? Interface Reference.

5.4.3 In a hierarchical relationship, any parent containing the user interface element, and any
children contained by the user interface element

Normal parent/child relationships are defined using Windows and MSAA APIs. In cases where this normal
parent/child relationship needs to be overridden or augmented, the IAccessibleRelation interface may be
used. A relationType of IA2_RELATION_NODE_CHILD_OF indicates that the object is a child of the target
object. A relationType of IA2_RELATION_PARENT_WINDOW_OF indicates that the object is a parent window of
the target object.

For details, see |AccessibleRelation Interface Reference.
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6 Exposing User Interface Element Actions

In ISO/IEC 13066-1, clause 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.

The IAccessibleAction interface provides a method for determining the number of actions (nAct

ions),

name, description, and keyboard binding (keyBinding) if applicable. In addition, a method is provided to

perform any of the actions (doAction).

For details, see |AccessibleAction Interface Reference.

7 Keyboard Focus

In ISO/IEC 13066-1, subclause 7.1.9 requires software to:

programmatically expose information necessary to track and modify: focus, text insertion point
applicable), and selection attributes of user interface elements.

IAccessible2 builds on the support provided by MSAA for tracking foctsas it moves among the user in
objects of the application (EVENT_OBJECT_FOCUS).

Once focus is in a rich text field, IAccessible2 events are used-tg track the movement of the text insertio
(IA2_EVENT_TEXT_CARET_MOVED). IAccessibleText includes methods for determining the position
text caret (caretOffset) and setting the text caret position (setCaretOffset). IAccessibleTex
includes methods for tracking selected text (nSeleetions and selection) and modifying the se
(setSelection). Changes to the text selection are’indicated by firing the IA2_TEXT_SELECTION_CH
event.

IAccessible2 provides some special support for the aria-activedescendant property of the
Accessibility Initiative - Accessible Rich Internet Applications (WAI-ARIA) specification. This property

where

erface

n point
of the
t also
lection
ANGED

Web
s a bit

like the text caret for an accessible text object. The focus is on the parent object, however, the user pefceives

the focus to be on one of the children of the object with the aria-activedescendant property. To s
this WAI-ARIA feature, |Accessible2 provides an event called TA2_EVENT_ACTIVE_DESCENDANT_CH
This event is fired to notify clients that the active descendant of a WAI-ARIA object has changed.

The IAccessibleTable2\interface defines methods for identifying which table cells are selected, in
entire rows or columns-that are selected. It also defines methods for selecting cells, rows, and co
Changes to selection.in a table are indicated by firing the MSAA EVENT_OBJECT_FOCUS event.

upport
ANGED.

luding
umns.

For more information, see |AccessibleText Interface Reference and |AccessibleTable2 Interface Reference.

8 Events

InISO/IEC 13066-1, clause 7.1.10 requires software to:

programmatically expose notification of events relevant to user interactions, including but not limited to:

a) changes in the user interface element value;

b) changes in the name of the user interface element;

c) changes in the description of the user interface element;
d) changes in the boundary of the user interface element;

e) changes in the hierarchy of the user interface element.

© ISO/IEC 2012 — All rights reserved
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In most cases, MSAA events are used to notify ATs of significant user interactions. |Accessible2 defines
additional events in support of rich text and tables that can be fired using WinEvents, the common
communication vehicle for general cross process communication on the Windows desktop. The OEM
Reserved range 0x0101-0x01FF is currently allocated for |IAccessible2 events. See ISO/IEC 13066-2 section
6.3.4 ‘The Allocation of WinEvent IDs’ for all reserved WinEvent ranges.

For a complete list of events supported by IAccessible2, see AccessibleEventID.

8.1

changes in the user interface element value

MSAA|events are used to notify ATs of changes in the value of most user interface elements.

IAccegsible2 defines additional events for changes to documents, table captions, table column ‘and row
headefs, table cells including insertions and deletions, table summaries, and text.

8.2

changes in the name of the user interface element

MSAA|events are used to notify ATs of changes in the name of a user interface element.

8.3

changes in the description of the user interface element

MSAA|events are used to notify ATs of changes in the description of most user interface elements.

In addition, |Accessible2 defines additional events for changes in the& description of table column and row
headefs.

8.4

changes in the boundary of the user interface element

MSAA|events are used to notify ATs of changes in the boundary of a user interface element.

8.5

changes in the hierarchy of the user interface element

MSAA|events are used to notify ATs of changes in the hierarchy of a user interface element.

9

Programmatic Modifications of States, Properties, Values, and Text

In ISOfIEC 13066-1, clause 7-1.11 requires software to:

allow $tates, propertiesyvallues, and text that can be modified by users to be programmatically modified by
applications acting asé@assistive technology.

MSAA| provides-methods to allow assistive technology (AT) to modify the value or selection of user interface
elements. laccessible2 provides the following additional functions to allow AT to modify user interface element
attribues and-values:

12

o fiinatinneg that Allana AT th cnlant and
=4 \ABwaw A7 13 <

meanlant renac Ay ~
T T vy

1 ot o ! ya¥
O oot trot oo TO—oSTrocotrart CTToCTCCTTOWO— O C0O

ik
selectColumn, unselectRow, and unselectColumn.

IAccessibleText has functions that allow AT to select and unselect text: addSelection,
removeSelection, and setSelection.

IAccessibleEditableText has functions that allow AT to insert, delete, and set the properties of text:
deleteText, insertText, cutText, pasteText, replaceText, and setAttributes.
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— TIAccessibleValue has a function that allows AT to modify the value of a user interface element:

setCurrentValue.

For details, see IAccessibleTable2 Interface Reference, IAccessibleText Interface

Reference, |1AccessibleEditableText Interface Reference, and |IAccessibleValue Interface Reference.

10 Design Considerations

10.1 Using IA2

10.1.1 The lAccessible2Proxy.dll

Applications building IAccessible2 servers and clients need to provide a proxy DLL, butdecause IAcce
is a standard, the proxy DLL is best managed external to the application by a third party) The conventio
ATs to manage the DLL, and place and register it on the system at install time; leaving'it on the system
the AT be uninstalled.

An |Accessible2 COM proxy stub DLL is available on the Linux Foundation |Accessible2 site, as
instructions for building it directly.

10.1.2 Using lAccessibleApplication to get Application’s name<and version

IAccessibleApplication is used to retrieve the application’syname, version, the toolkit or bridge nam
the toolkit or bridge version.

10.1.3 Discovering Interfaces and Services

In general AT should try 1Accessible2 interfaces), followed by using the MSAA interfaces. (In cases wh
application is known to have custom interfaces which provide information not supplied by lAccessil]
MSAA, then those custom interfaces can be used.) The AT can then, by default, support un
IAccessible2/MSAA applications, without'the application developers having to request AT vendors for S
on an individual application by applicatien basis.

The QueryInterface method.ofthe TUnknown interface provides information to the client about
interfaces are implemented by 'the MSAA server. ATs typically use the QueryInterface method
switching between any of the*ITAccessible interfaces.

However, because MSAA 2.0 causes clients to talk to a server's IAccessible interface throu
intermediate MSAA=provided wrapper, the QueryService method of the IServiceProvider interface i
conveniently implémented by servers because it can be implemented on the same or a separate
without the sequirements of symmetry, transitivity, or preserving object identity. The QueryService n
must be_used to switch back and forth between a reference to an MSAA IAccessible interface &
IAccessible2 based interface.

Itis.typical for applications implementing IAccessible2 to implement all applicable IAccessible2 interfacs

5sible2
n is for
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single object. It is possible, however, that an application could use more than one object to implement

the full

set of |Accessible2 interfaces and as a result, the QueryService method must be used. ATs that want to
allow for access to the widest range of existing and future applications should use the QueryService method
rather than the QueryInterface method to discover interfaces. If the interface being switched to is

implemented on the same object there should not be a noticeable difference in performance and
interface is implemented on another object the application can transfer the request to the secondary
saving exception handling code in the AT.

if the
object

Two methods are used under different circumstances to switch between interfaces: QueryInterface and

QueryService.
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QueryInterface is a method of the IUnknown interface. It provides information to the client about which
interfaces are implemented by the MSAA server. ATs typically use the QueryInterface method when
switching between any of the IAccessible interfaces.

QueryService is a method of the IServiceProvider interface. It must be used to switch back and forth
between a reference to an MSAA TIAccessible interface and an I|Accessible2 based interface.
QueryService is more conveniently implemented by servers because it can be implemented on the same or
a separate object without the requirements of symmetry, transitivity, or preserving object identity.

Queryfervice should be used rather than QueryInterface to discover interfaces, because although
applications typically implement all applicable |Accessible2 interfaces on a single object, it is possible for'an
application to use more than one object to implement the full set of IAccessible2 interfaces. (Using
Querypervice to discover interfaces allows ATs to provide access to the widest range of existing ahd future
applications. When the full set of IAccessible2 interfaces are implemented on the same object-there is not
typically a noticeable difference in performance during switching. When interfaces are implemented on

multiple objects the application can transfer the request to a secondary object saving exception’handling code
in the AT.

// Edample of retrieving the IAccessible2 interface

// Filrst get the IServiceProvider interface, get IAccessiblellfrom that
IAccqssible* pAcc = NULL;

IAccqgssible2* pAcc2 = NULL;

VARIANT varChild;

POINT point;

HRESULT hr = AccessibleObjectFromPoint (point, &pAegy/ &varChild) ;
if (JUCCEEDED (hr) && pAcc && (varChild.vt == VT4Y))
I¥erviceProvider *pProv = NULL;
HRESULT res = pAcc->Querylnterface(IID IServiceProvider,
(vetd**) &pProv) ;

if (SUCCEEDED (res) && pProv) {
res = pProv->QueryService (IID IAccessible, IID IAccessible2,
(void**) &pAcc?2) ;

else{
pAcc2 = NULL;

10.1.4| Component — building block of widgets

IAccepsibleCompaonent provides information about the location of the component in the parent’s space, as

5
well as foreground~and background colors. Implementations should consider that the component may be
hidder] or be vittual without set bounds.

// Gqt _ftheé location in parent and the background and foreground color
IAccqgssibleComponent* pAccessibleComponent = NULL;
HRESULT res, result;
res = pAccessible2->QueryInterface

(IID_IAccessibleComponent, (void**) &pAccessibleComponent) ;
if (SUCCEEDED (res) && pAccessibleComponent)
{

long locationX = 0L;
long locationY 0L;
long foreground = 0L;
long background = 0L;
res = pAccessibleComponent->get locationInParent
(&locationX, &locationY) ;
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if (SUCCEEDED (res) && locationX >= 0L && locationY >= 0L)
{
locationX +=1L;
}
HRESULT resl, res2;
resl = pAccessibleComponent->get background (&background);
res2 = pAccessibleComponent->get foreground (&foreground);
if (SUCCEEDED (resl) && SUCCEEDED (res2))

{

ChecRk That CONtrast IS SULfIcIent, ©iSe return rfaiiure
long bright = Brightness (foreground, background) ;
if (bright < 125)
{
result = E FAIL;
}
}
}

// Method Brightness compares the relative contrast of two BEB~.values.

12(E)

// Formula: http://www.splitbrafm\ org/blog/2008-0p/18-

calculating color contrast with php
long TestAcc::Brightness (long rgbl, long rgb2) {

long brl = (299*GetRValue (rgbl) + 587*GetGValue (rgbi)

+ 114*GetBValfe(rgbl) ) / 1000;
long br2 = (299*GetRValue (rgb2) + 587*GetGValue (rgb2)

+ 114*GetBV&lue (rgb2) ) / 1000;

return abs (brl-br2);

10.1.5 Discovering actions on accessible objects

IAccessibleAction provides information .aon,“actions that can be requested on the accessible opjects.

Example actions might include delete, activate, or provide help. The actions can be discovered and relg
the user for information or selection.

// Example steps for discowery of actions
HRESULT res = pAccessible2~>QueryInterface
(IID IAccessibleAction, (void**)&pAccessibleAction) ;
if (SUCCEEDED (res) &&\pAccessibleAction) {
long nActions # 0L;
res = pAccessibleAction->nActions (&nActions) ;
1f (SUCCEEDED\fes) ) {
BSTR name = NULL;
BSTR déscription = NULL;
//N\fFor each action, get the name, description, and bindings
£8r (int iAction=0 ; iAction<nActions; iAction++) {
res = pAccessibleAction->get name (iAction, &name) ;
if (SUCCEEDED (res) && name) {

Process (name) ;
::SyskreeString(name)

}
res = pAccessibleAction->get description
(iAction, &description);
if (SUCCEEDED (res) && description) {
Process (description) ;
::SysFreeString (description) ;

}

BSTR *aKeyBindings;
long aNumMaxBinding = 10;

© ISO/IEC 2012 — All rights reserved

yed to

15


https://standardsiso.com/api/?name=29c5330ac8546bdbddd9db07ff7f5af4

ISO/IE

C TR 13066-3:2012(E)

long aNumBindings = 0;
res = pAccessibleAction->get keyBinding
(iAction, aNumMaxBinding, &aKeyBindings, &aNumBindings) ;
if (SUCCEEDED (res)) {
for (int jBind=0; jBind<aNumBindings; jBind++) {
Process (aKeyBindings[JjBind]) ;
::SysFreeString (aKeyBindings [jBind]) ;
}
// Free array of BSTRs, allocated with CoTaskMemAlloc

10.1.6

The IA
is part

CLOolasklMellrree (dheyb1llldllgs),

Working with images

ccessibleImage interface is simple and not always implemented. It is primarily uysed when the image
of editable content or when the description is needed to define a behavior and“the image itself has

signifigant information to display as well. The image location may be queried with_reference to either the

parent

object or the entire screen.

// Gqt the location, size, and description of the image
IAccHssibleImage* pAccessibleImage = NULL;

res H

pAccessible2->QueryInterface
(IID IAccessiblelImage, (véig**) &pAccessibleImage) ;

1f (SYCCEEDED (res) && pAccessibleImage)

{

enmum IA2CoordinateType coordinateType = IAZNCOORDTYPE SCREEN RELATIVE;

1
1

ng locationX = 0L;
ng locationY = 0L;

r¢s = pAccessibleImage->get imagePosiftion

(coordinateType, &locationX, &locationY) ;

if (SUCCEEDED (res)) {

1]

SetLocation (locationX, locationY) ;

ng height = 0L;
ng width = 0L;

r¢s = pAccessiblelImage=>get imageSize (&height, &width);
F (SUCCEEDED (res) )4

SetImageSize (height,width) ;

B$TR description;

r¢s = pAccessibleImage->get description (&description);

1f (SUCCEEDED (res) ) {

Process (description) ;
“vSysFreeString(description) ;

}

10.1.7

Working with number values

Number values are used when there is an object that has a minimum, maximum and a current value. A
current value set outside of the minimum and maximum is clipped to closest of the minimum or maximum. The
returned value type depends on the implementation. get_currentValue may return a different type than the
minimum or maximum.

16
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10.1.8 Working with tables

The IAccessibleTable?2 interface works with two-dimensional tables.

12(E)

Typically all accessible objects that represent cells or cell-clusters of a table will be at the same time children
of the table. In this case IAccessible::indexInParent will return the child index which then can be used

when calling IAccessibleTable2: :rowIndex and IAccessibleTable2: :columnIndex.

In some cases that kind of implementation will not be possible. \WWhen the table cells are not direct children of a

table, the object representing the cell can define a "table-cell-index" object attribute identifying

the 0-

based table cell index. This object attribute is obtained by parsing the attribute string\ rgturned

by IAccessible2: :attributes. The "table-cell-index" attribute can be used just like a child index
typical case. ATs should first test for the presence of the "table-cell-index" attribute and ifiit is not
then IAccessible2: :indexInParent can be used as in the typical case where cells are direct children
table.

// Example of selecting and reading the second and third colwyns in a table
long nColumns = 0L;
HRESULT res = pAccessible2->QueryInterface
(IID IAccessibleTable2, (void**)X&pAccessibleTable?2) ;
if (SUCCEEDED (res) && pAccessibleTable2) {
res = pAccessibleTable2->get nColumns (&nColumns) ;
if (SUCCEEDED (res) && nColumns >= 3)
{
// Select and speak the second and third$&olumn
for (long k=1; k<3 ; k++)
{
BSTR cdescription = NULL;
long rowCount = 0L;
HRESULT resl = pAccessibleTakhle2->selectColumn (k) ;
HRESULT res2 = pAccessibleTable2->get columnDescription
(k, &cdescription)
if (SUCCEEDED (res2) && cdescription) {
Process (cdescriptidny; // Speak description
::SysFreeString(cdescription) ;
}
res = pAccessibleFable2->get nRows (&rowCount) ;
1f (SUCCEEDED (fes) && rowCount) {
for (longN\m=1; m<rowCount; m++) // For each row
{
IACgessible2* spIA2 = NULL;
L¥nknown* splUnk = NULL;
¥/ The accessible comes back as IUnknown
res = pAccessibleTable2->get cellAt(m, k, &spIUnk);
if (SUCCEEDED (res) && splUnk)
IServiceProvider *pProv2 NULL;
res = splUnk->QueryInterface
(IID IServiceProvider, (void**) &pProv2)
if (SUCCEEDED (res) && pProv2) {

11 izl o pv‘ zidor + g £+ +h TAoo 1] intorfoo

[y

res = pProv2->QueryService
(IID IAccessible,IID IAccessible2, (void**) &spIA2);

if (SUCCEEDED (res) && spIA2) {

// Use a variant with CHILDID SELF to request value

BSTR pszValue = NULL;

VARIANT varChild ;

varChild.1lval = CHILDID SELF;

varChild.vt = VT I4;

HRESULT res = splA2->get accValue (varChild, &pszValue);
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if (SUCCEEDED (res) && pszValue) {
Process (pszValue) ;
::SysFreeString (pszValue) ;

}

10.1.9
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Working with text

1 Offset parameters

terfaces that deal with text have methods that specify a startOffset and endOffset. The substring
pters are specified as follows: If startOffset is less than endOffset, the€ substring starts with the
ter at startOffset and ends with the character just before endoffset)If endOoffset is lower than
Dffset, the result is the same as a call with the two arguments exchanged. If both indices have the
value, an empty string is defined. The whole text can be defined by passing the indices zero
ccessibleText: :nCharacters.

2 Read only text

xt, caret position and currently selected text are all jndependently changeable. Multiple simultaneous
lections are supported, and may be individually referenced. Only one caret position is supported.

ample of responding to a text sele@ilon
ssibleText* pAccessibleText = NULE;
= PAccessible2->Quenylnterface (IID IAccessibleText, (void**)
essibleText) ;
CCEEDED (res) && pAccessibleText)

ng nSelections = 0L;
ks = pAccessibleTexty>ge€t nSelections (&nSelections) ;
[ (SUCCEEDED (res) )

long startOffiset = 0OL;
long endOffiSet = 0L;
for (long€ifel=0; iSel<nSelections; iSel++)
{// For.¢ach selection
res\\= pAccessibleText->get selection
(iSel, &startOffset, &endOffset) ;
%/ Validate return values
if (SUCCEEDED (res)

K5 tartQffset = 0T

&& endOffset >= 0L
&& startOffset < endOffset)

BSTR text;
res = pAccessibleText->get text
(startOffset, endOffset, &text);
if (SUCCEEDED (res) )
{
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