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reword

ISO (the International Organization for Standardization) and IEC (the International Elect
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, go

and

technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Inte

The

Standards adopted by the joint technical committee are circulated to national bodies for voting. Pu

an

In exceptional circumstances, the joint technical committee may propose the publication of g
Report, when the joint technical committee has collected data of a-different kind from that which

puli

Attention is drawn to the possibility that some of the eleménts of this part of ISO/IEC 13066 n

non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Djrectives, P3
main task of the joint technical committee is to prepare International Standards. Draft In

nternational Standard requires approval by at least 75 % of the national bodies casting a vote.

lished as an International Standard (“state of the art”, for example).

rotechnical

vernmental

nformation

rt 2.

ternational

blication as

Technical
is normally

nay be the

suljject of patent rights. ISO and IEC shall not be held respansible for identifying any or all such patent rights.

1SQ

Sulbcommittee SC 35, User interfaces.

1SQ
Intd

/IEC TR 13066-3 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information

/IEC 13066 consists of the following< parts, under the general title Information teq
roperability with assistive technology (AT):

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

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

echnology,

hnology —
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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 interoperates with another IT product enabling a person with a disability to use the IT product.

Interoperal]
between A

This part ¢
software to

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

f ISO/IEC 13066 describes the |Accessible2 API that can be used as a framework, t0 sup
software IT-AT interoperability on the Windows platform.

ity

bort

Vi
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Information technology — Interoperability with Assistive
Technology (AT) —

Part 3:
1A
(A

dace

1 | Scope

Thig part of ISO/IEC 13066 provides an overview to the structure and terminology of the IAccessible2
acdessibility API.

It provides:
— | a description of the overall architecture and terminology of\the API;

— | further introductory explanations regarding the content and use of the API beyond those found|in Annex 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;

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

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

— IT system level developers 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 1
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21

accessible object

part of user

NOTE

2.2

interface object that is accessible by Microsoft Active Accessibility

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

application programming interface

API

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

from anoth
[ISO/IEC 1
2.3
applicatio
software th
[ISO/IEC 2
EXAMPLE
2.4
assistive t
AT
hardware g
EXAMPLE
[1SO 9241-

NOTE

or piece of software

B012-1:2004, definition 3.1.1]

n software

at is specific to the solution of an application problem
B82-1, definition 10.04.01]

A spreadsheet program is application software.

pchnology

r software added to, or incorporated within, a system that increases accessibility for an individug
Braille display, screen reader, screen magnification software and eye tracking device.

171, definition 3.5]

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

considered @s both singular and plural, without distinction: If it is to be used in the singular only, it will be preceded byj

article "an"
(i.e. multiple

25
client
component

NOTE

both Microg
application.

2.6

.e. an assistive technology). If it is to be«used in the plural only, it will be preceded by the adjective "multi
AT).

that uses the services of ahother component

n this part of ISO/IECY1'3066, client refers more specifically to a component that uses the services of eithe
oft Active Accessibility and/or Ul Automation to access, identify, or manipulate the Ul elements of

Component Object Model

COM
object-orie
processes
NOTE

2.7

pted” programming model that defines how objects interact within a single process or betw

be
the
ple"

ror
an

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 2

382-1, definition 01.06.11]

© ISO/IEC 2012 — All rights rese
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ction

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.

2.9

information/communication technology
ICT

tec
[1S
EXA

21

nnology for gathering, storing, retrieving, processing, analysing and transmitting information
D 9241-20, definition 3.4]
AMPLE A computer system is a type of ICT.2.13.

D

interface

shg
phy

[s

21

sical interconnections, signal exchanges, and other characteristics, ag appropriate
D/IEC 2382-1, definition 01.01.38]

(

interoperability

capability to communicate, execute programs, or transfer-data among various functional units in a n
reguires the user to have little or no knowledge of the uhigue characteristics of those units
[ISO/IEC 2382-1, definition 01.01.47]

2.1p

Migrosoft Active Accessibility

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

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

218

opérating system

0S

soffware thateontrols the execution of programs and that may provide services such as resource
schedulings.input-output control, and data management

NOTE Although operating systems are predominantly software, partial hardware implementations are pos

red boundary between two functional units, defined by various characteristics pertaining to the functions,

hanner that

n Microsoft

| as a COM
about user

allocation,

sible.

[ISO/IEC 2382-1, definition 01.04.08]

214

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 Automati

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,

recommendations, etc.

2.16

simple element

<Microsoft

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

restaurant

NOTE A simple element relies on the shared IAccessible object (typically its parent in the object hierarchy) to
expose its properties.

217

software

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

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

[ISO/IEC 2B82-1, definition 01.01.08]

218

system software

platform spftware

applicationtindependent software that supports the running of application‘seftware

[ISO/IEC 2B82-1, definition 01.04.02]

EXAMPLE An operating system, a Web browser, or a programming environment (e.g. Java) can be used ds a
platform for gpplication software.

219

user interface

ul

mechanisnjs by which a person interacts with a:cemputer system

NOTE The user interface provides input mechanisms, allowing users to manipulate a system. It also provides output
mechanismg, allowing the system to produce'the effects of the users’ manipulation.

2.20

user interface element

user interface object

entity of the user interface thatis presented to the user by the software

[1ISO 9241171 definition-3.38]

NOTE 1 User interface elements may or may not be interactive.

NOTE 2 30th entities relevant to the task and entltles of the user mterface are regarded as user interface elements.

an |nteract|on mechanism for a task object (such as a letter, a sales order, electronic parts, or a W|r|ng diagram) or a
system object (such as a printer, hard disk, or network connection). It may be possible for the user to directly manipulate
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 several 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
knobs, and grips.

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

© 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

3.1

General Description

General Description

IAC]
Acq
set
asy
sud
sud
dod
de\
rele
rels
pro

uments. While such AT implementations can work, they are customized for each-application, e
elop, frequently unreliable, and often must be reworked when new versions of the appli
ased. The additional function |Accessible2 provides over MSAA includes™ support for rich t
tionships between objects, self-describing actions, application-specific information, and exten
perties to support Web 2.0 applications.

A major requirement of many information technology (IT) vendors.is_the ability to efficiently create g

for

Acq
mu
tha

The
diff
very
img
MS

multiple platforms. lAccessible2 has therefore been harmohized with the UNIX accessi
essibility Toolkit (ATK) and Assistive Technology Service Rrovider Interface (AT-SPI), to allow
ti-platform development. Adding IAccessible2 events and interfaces to MSAA yields application
are very similar on both Windows and UNIX.

bse design principles guided the specification «of the |Accessible2 interfaces which are bas
brence between MSAA and the UNIX Accessibility Toolkit, described in ISO/IEC 13066-4.
dors can incrementally add |Accessible2.interfaces as needed to their MSAA implementatio
roved accessibility to their application. And"Windows assistive technology vendors can keep m

Nofe that IAccessible2 is the name used to refer to the “set” of interfaces and also a specific APl w

of i
intd

3.2

Sin
MS|

MS|

apf
ser|

hterfaces. In this part of ISO/EC 13066 “IAccessible2” and “|Accessible2 interfaces” refers td
rfaces and “IAccessible2:interface” refers to the specific API.

Architecture

ce |Accessible2(isyan extension of MSAA, described in ISO/IEC 13066-2, its architecture matd
AA.

AA is based on the Windows Component Object Model (COM), which defines a commd
lications*and operating systems to communicate. Applications are considered MSAA servers beg
ve or-provide information about their user interfaces (Ul). Assistive technology products, such

rea

AA design, only adding a check for these new interfaces before using their legacy heuristic codsg.

cessible?2 was developed by IBM in 2006 to complement Microsoft's earlier work on the Miergsoft Active
essibility (MSAA) API. MSAA provides accessibility services on the Windows® platform. The IAccessible2
of interfaces allow application developers to leverage their investment in MSAA while)alsp providing
istive technologies (AT), such as screen readers, reliable access to user interface featurés nof previously
ported by MSAA. ATs implementing only MSAA must use reverse engineering and-heuristic fechniques,
h as screen scraping, to provide access to features such as rich document editing)functions anpd tables in

Kpensive to
ations are
pxt, tables,
5ible object

pplications
bility APls,
for efficient
semantics

ed on the
Application
h providing
Lich of their

thin the set
the set of

hes that of

n way for
cause they
as screen

ders, are called MSAA clients because they consume and interact with application Ul informatio

n.

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.
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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.

e

Accessibility Tools g Applications
{ % ~ X

OLEACC.GII \[ML> MSAA Servef
~ y,
N

[ MSAA Proudes Control Specfic AP1 > USER3R J COMCTRL

L L y

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

Figure 1

Windows gpplication developers and assistive technalegy vendors are already familiar with MSAA and their
COM implgmentations, and for the information proyided, it is reliable and works well. So an important feajure
of |Access|ble2 is that the implementation and>semantics of MSAA supporting applications and assistive
technologigs are preserved. In fact, |Accessible2 builds on the existing COM foundation to expose new
interfaces, foles, states, and events.

- e
e ' & s
Accesmbﬂﬂy&ools ; § Applications
P : =
[ MSAASAccessible2 ] V3 . ~
i N N .
Client N < COMDCOM > ggﬁglAccessnbleZ
b ]
&z N /
O |z :
2 g ! a )
OLEACC.dIl W E LISER2VMHCOMCOCTE!
! |
[ MSAA Proxies Control Spec:ﬂc APl |/>
i \_ _/

Figure 2

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

6 © ISO/IEC 2012 — All rights reserved
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|9
e P&
Accessibility Tools 5 g Applications
3
1 |~ P
MSAAIAccessible2 <\IM1/>[ MSAA Server
Client !
L NN )
< COMDCOM >( IAccessible 2 Server
Za ’
J:—t |7
<L ]
<I ]
o) ]
X i
OLEACC.dlI
; N USER32/COMCTRL
( MSAA Proxies Control Specific API
PV
Figure 3
4 | Using the API
4.1 Overview
Sinpilar to MSAA, |Accessible2 developers need-to identify whether the role of their code is as a

projvider of |Accessible2 information, or a\client — a consumer of |Accessible2 information. T

server -- a
pically AT

systems are |Accessible2 clients, and._guery the |Accessible2 servers for information which can then be

pagsed on to the user. In like fashion,-servers are usually components in software applications, s
cortrols. The controls have roles, state and property information, and values.

Forl example, a screen readeriis-an |Accessible2 client. It connects to the |IAccessible2 server ang
IAccessible2 APls, interrogates the server for information about the object, such as its name ar
e, and speaks information about the object to the user in a way that is meaningful. The IAccessi
fies the client of significant changes to the Ul, such as focus changes, through WinEvents.

sta
not

4.2

Thd
obj
suf

User Interface elements

t |Accessible2 interfaces do not support child IDs, i.e. simple element implementations. Full

bcts ((lAccessible object with ChildID

ports |Accessible2. If necessary, some of the IAccessible2 interfaces must also be im

Ther

afora MOANA'c o

= CHILDID_SELF) must be created for each

ich as GUI

, using the
d value or
ble2 server

accessible
bbject that
plemented.

1D (atbherth CHTINTN ol E\ £far o

+ Child charld navar ratiien o ~balA r an r
CTOTC VIO v T o st T _ ot CTTI IO SrioaidTieve T ot a oo (ot uarn CrnircoTo— oot o al

object that

implements any of the |Accessible2 interfaces. Although the IAccessible2 interface is a subclass of MSAA'’s
IAccessible, none of the TAccessible 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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will ret

urn the link at a particular index.

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

TAccessibleImage provides the size, coordinates, and description of an image

columns, the table summary, and the currently selected cells.

IAccessibleHyperText provides the number of links in a document or text object within a document. It

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

IAcce
attribu

4.3 Getting and setting focus

IAccessiblg
When the 1

and to be able to set the text caret. MSAA does not provide a mechanism for gettingsand setting the loca

of the text
text caret 3

4.4 Con

Like MSAA
assistive t¢

4.5 Intrg

451 CO

The |Acced
objects. Cli

Any progra

5 Exposing User Interface -Element Information

bS1lDleleXt provioes nformation abouttext—such—as the totalnumber—of text chiaraclers,
es of the text, the position of the text caret, and the number of non-contiguous selections.

2 uses the standard Windows/MSAA mechanisms for getting and setting the\'keyboard foqg
ocus is on an accessible text object, it is also critical for AT to know the location of the text ¢

caret. Using |Accessible2’s TAccessibleText interface, a server can.provide the location of
nd a client can set the position of the text caret.

munication Mechanisms

, |IAccessible2 uses standard Windows interfaces for communication between applications
chnologies.

yduction to Programming interface

M Interface

sible2 interface is implemented using the*Windows COM model. Servers are implemented as C
ents call the |Accessible2 objects throtigh the COM interface.

mming language which can call a“*COM interface can query an IAccessible2 server.

13066-1, clause 7,1.7 requires that applications
b AT with infformation about user interface elements, including but not limited to:

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

the

us.
hret
lion
the

and

OM

rreht value and any minimum or maximum values., if the user interface element represents one

fa

In ISO/IEC
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nge 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

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

in a table, the row and column that it is in, including headers of the row and column if present
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3)
contained by the user interface element

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

Sections 5.1 through 5.4 describe how |Accessible2 supports each of the requirements in subclause 7.1.7.

5.1

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

IAccessible2 builds on the support provided by the MSAA, adding many new roles including caption, date
editor, footer, footnote, form, header, heading, image map, label, and paragraph. For a complete list of roles
supported, see AccessibleRoles. The roles are specified using the role method on the IAccessible2

intg
tec

A

[«

In

States are exposed via the states method on the IAccessible2 interface. As with(roles, |Acces

add
req
cre
and
sed
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nnologies don’t have to also fetch roles through MSAA get_accRole.

ddition, IAccessible2 supports custom roles through the extendedRole method.

itional states to those provided by MSAA. The additional states include agtive, armed, in
uired, and selectable text. IA2_STATE_REQUIRED and IA2_STATE_INVALID_ ENTRY are especiall
bting accessible forms. Applications may use these states to programmatically identify required
indicate where the user has made invalid entries. For a complete list ‘of IAccessible2 states
AccessibleStates.

pt assistive

5ible2 adds
alid entry,
y useful for
form fields
supported

Nofe that MSAA states can be used with I1Accessible2 roles. Likewise, |Accessible2 states can bg used with

MS]
IAZ
ROL
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In addition to the MSAA IAccessible::get_acclocation method, boundary information of usg

ele
im4g
me
The
IAC

hed
deqd

For

Reference,

AA roles. For example, an object with an MSAA role ofZROLE_SYSTEM_TEXT can have
_STATE_MULTI_LINE indicating a multi-line text area.-Similarly, an object with an MSA
E_SYSTEM_DOCUMENT may have a state of IA2_STATE_EDITABLE indicating an editable docume

stom states are supported through the extendedStates method.

ges, the boundary information is providéd by a combination of the imagePosition and
hods of the IAccessibleImage interface.

name and description of most.user interface elements are supported via MSAA interfaces.

cessible2 defines methods for-providing descriptions for images, table columns headers, ang
ders. The summary and caption methods of the IAccessibleTable2 interface may also be us
cription information.

Reference, IAccessibleComponent

details, see |Accessible2 Interface

a state of
AA role of
nt.

pr interface

ments is provided by the locationInParent method of the IAccessibleComponent intérface. For

imageSize

n addition,
| table row
cd for table

Interface

IAccéessiblelmage Interface Reference, IAccessibleTable2 Interface

Reference,

and

5.2
req]

IAccessiblelrmage Interface Reference.

resents one of a range of values

1

Current value and any minimum or maximum values, if the user interface elemént

The
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s bars and

spin boxes. This interface provides access to the value (currentValue) and its upper and lower bounds
(maximumValue and minimumValue). It may be used for objects that have numerical values or text string
values.

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

For

©IS

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

|Accessible2 has

two interfaces for text: IAccessibleText and

IAccessibleEditableText.

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.

|Accessible2

provides methods to expose embedded links in a document through

the

IAccessibleHyperText interface. Information regarding each individual link to another document is expo

through th
associated

For
Reference,

details,

IAccessibleHyperLink interface which provides information about the associated ancher,
link text within the document, and whether the anchor target is still valid.

see IAccessibleText Interface Reference, IAccessibleEditable Text Interf]

sed
the

ace

IAccessibleHyperText Interface Reference, and |AccessibleHyperLink Interfacg )Reference

the |IAcces

sible2 Implementation Guide.

5.4 The

The IAccH
relation (r¢g
table struct
for specifyi

For details

The followi

5.4.1
element o

In lAccess
used to d
relationT
IA2_RELAT

For details
5.4.2

The IAcce
methods o

relationship of the user interface element to other user interface elements

ssibleRelation interface gives access to an object’'s set of relations. It provides the typsg
lationType), number of targets (nTargets), and the targets themselves (target, targets).
ure relationships can be complex, |1Accessible2 provides a spetial interface (IAccessibleTabl
g the relationships among table cells.

see |AccessibleRelation Interface Reference and |AecessibleTable? Interface Reference.

g sections describe support for the requirementsiin clause 7.1.7, item d.

In g single data value, whether this user interface element is a label for another user interface

is labelled by another user interface element

ble2, labels are defined using the rale TA2_ROLE_LABEL. The IAccessibleRelation interfac
efine the relationship (relationType) between data objects and their labels. Labels
ype IA2 _RELATION_LABELLFOR. And the data objects use relationT
ION_LABELLED_BY.

see |AccessibleRelation-Interface Reference.

In d table, the row@nd column that it is in, including headers of the row and column if preser

ssibleTable2 interface provides extensive support for tables. The rowindex and columnin
the rowColumnExtentsAtIndex method can be used to provide the row and column informa

for a partiq

ularcell. The rowheader and columnheader methods are used to provide the row header

and

of
As
e2)

P is
Lse
ype

=

Hex
ion
and

column heerder for a particular cell.

For details,

54.3

see |AccessibleTable2 Interface Reference.

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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Exposing User Interface Element Actions

In ISO/IEC 13066-1, clause 7.1.8 requires software to:

3:2012(E)

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 (nActions),
name, description, and keyboard binding (keyBinding) if applicable. In addition, a method is provided to
perform any of the actions (doAction).

For

In |

IAC]
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evd
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Acq
like
the
thig
Thi

The
ent

Changes to selection jr’a table are indicated by firing the MSAA EVENT_OBJECT_FOCUS event.

For

8

details, see |AccessibleAction Interface Reference.

Keyboard Focus

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

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

cessible2 builds on the support provided by MSAA for tracking focus as it moves among the us
bcts of the application (EVENT_OBJECT_FOCUS).

ce focus is in a rich text field, IAccessible2 events are used to track the movement of the text ins
P EVENT_TEXT_CARET_MOVED). IAccessibleText includes methods for determining the pos
caret (caretOffset) and setting the text caret position (setCaretOffset). IAccessibl
udes methods for tracking selected text (nSelec¢tions and selection) and modifying th
tSelection). Changes to the text selection arevindicated by firing the IA2_TEXT_SELECTIO
nt.

cessible2 provides some special support for the aria-activedescendant property of]
essibility Initiative - Accessible Rich Internet Applications (WAI-ARIA) specification. This prop
the text caret for an accessible text'‘0bject. The focus is on the parent object, however, the use
focus to be on one of the children of the object with the aria-activedescendant property.
WAI-ARIA feature, |Accessible2 provides an event called IA2_EVENT_ACTIVE_DESCENDAN]T
5 event is fired to notify cliehts/that the active descendant of a WAI-ARIA object has changed.

re rows or columns that are selected. It also defines methods for selecting cells, rows, an

more information, see |AccessibleText Interface Reference and |AccessibleTable2 Interface Rel

bint (where

br interface

ertion point
tion of the
b Text also
b selection
N_CHANGED

the Web
briy is a bit
I perceives
To support
[ CHANGED.

b TAccessibleTable interface defines methods for identifying which table cells are selected, including

0 columns.

ference.

Events

In ISO/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 eve

IAccessiblg
headers, t4

4.6
1
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2 defines additional events for changes to documents, table captions, table column(and
ble cells including insertions and deletions, table summaries, and text.

8.2 changes in the name of the user interface element

MSAA eve

nts 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 eve

In addition
headers.

nts are used to notify ATs of changes in the description of most user interface elements.

IAccessible2 defines additional events for changes in the description of table column and

8.4 changes in the boundary of the user interface.element

MSAA eve

hts are used to notify ATs of changes in the beundary of a user interface element.

8.5 changes in the hierarchy of the user interface element

MSAA eve

9 Prog
In ISO/IEC

allow state
application

MSAA pro
elements. |
attributes 4

nts are used to notify ATs of changes in the hierarchy of a user interface element.

rammatic Modifications of States, Properties, Values, and Text
13066-1, clause 77111 requires software to:

S, properties, values, and text that can be modified by users to be programmatically modified
5 acting as{assistive technology.

ides-methods to allow assistive technology (AT) to modify the value or selection of user interfi
accessible2 provides the following additional functions to allow AT to modify user interface elen

fow

row

by

ace
ent

nd.values:

selectColumn, unselectRow, and unselectColumn.

IAccessibleText has functions that allow AT to select and unselect text:

removeSelection, and setSelection.

deleteText, insertText, cutText, pasteText, replaceText, and setAttributes.

12

IAccessibleTable2 has functions that allow AT to select and unselect rows or columns: selectRow,

addSelection,

IAccessibleEditableText has functions that allow AT to insert, delete, and set the properties of text:
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IAccessibleValue has a function that allows AT to modify the value of a user interfac
setCurrentValue.

3:2012(E)

e element:

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, but because IAccessible2

is 4
AT
the

An

ins{ructions for building it directly.

10.

IAq
the

10.

In g
apy
MS
IAC]
on

The
intd
swi

Ho
intd
corf

without the requirements of symmetry, transitivity, or preserving object identity. The QueryServi

mu
IAC

5 to manage the DLL, and place and register it on the system at install time; leaving-it on the sys
AT be uninstalled.

IAccessible2 COM proxy stub DLL is available on the Linux Foundation |Accessible2 site,

1.2 Using lAccessibleApplication to get Application’s name and version

cessibleApplication is used to retrieve the application’s\name, version, the toolkit or bridge
toolkit or bridge version.

1.3 Discovering Interfaces and Services

eneral AT should try |Accessible2 interfacesy,followed by using the MSAA interfaces. (In case
lication is known to have custom interfaces which provide information not supplied by |Acc|
AA, then those custom interfaces can be used.) The AT can then, by default, suppon
cessible2/MSAA applications, without'the application developers having to request AT vendors
AN individual application by application basis.

b QueryInterface method of the IUnknown interface provides information to the client a
rfaces are implemented/ by the MSAA server. ATs typically use the QueryInterface me
tching between any of the TAccessible interfaces.

standard, the proxy DLL is best managed external to the application by a third party.) The convéntion is for

tem should

as well as

name, and

5 where an
bssible2 or
t unknown
for support

bout which
thod when

vever, because~-MSAA 2.0 causes clients to talk to a server's IAccessible interface
rmediate MSAA=provided wrapper, the QueryService method of the IServiceProvider interf:
veniently implemented by servers because it can be implemented on the same or a sepa

5t be wsed to switch back and forth between a reference to an MSAA IAccessible interfs
cessible2 based interface.

rough an

Lh
ce is more

rate object
ce method
ce and an

Itis

typical for applications implementing IACcessible2 to implement all applicable TACCessible2 inte

rfaces on a

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 if the
interface is implemented on another object the application can transfer the request to the secondary object
saving exception handling code in the AT.

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.

QueryService should be used rather than QueryInterface to discover interfaces, because although

application
application
QuerySery
application
typically a
multiple ob
in the AT.

// Examp
// First
IAccessi
IAccessi
VARIANT
POINT po

HRESULT
if (SUCC
ISery
HRESU

if (SU
rd

}

else{
P4

}

10.1.4 Component — building block of widgets

3

le of retrieving the IAccessible2 interface

ble* pAcc
ble2* pAcc2
varChild;
int;

o tunicallhv imnlament all annlicablalAccessible2 interfaces—on-a-sinale-obiect it is nossibla_for an
p—typieay—HRpeeit—ar—apprcatte—/ HHeA—HIHBH R—a-SHgt PIecH—H—15— HE—+OH4

to use more than one object to implement the full set of |Accessible2 interfaces, ‘Uging
ice to discover interfaces allows ATs to provide access to the widest range of existing and fufure
. When the full set of IAccessible2 interfaces are implemented on the same object there is |not
noticeable difference in performance during switching. When interfaces are implemented| on
ects the application can transfer the request to a secondary object saving exception-handling cpde

get the IServiceProvider interface, get IAccessible2’rom that
NULL;

NULL;

&varChild) ;
{

hr AccessibleObjectFromPoint (point, &pAec)

FEDED (hr) && pAcc && (varChild.vt == VT, 34))

iceProvider *pProv NULL;

LT res pPAcc->QuerylInterface (IID IServiceProvider,
(w02 d**) &pProv) ;

CCEEDED (res) && pProv) {
b S pProv->QueryService (IID IRccessible, IID IAccessible?Z,
(void**) &pAcc?2) ;

\cc2

NULL;

IAccessipleComponent provides information about the location of the component in the parent’'s space| as
well as foregroundyiand background colors. Implementations should consider that the component may| be
hidden or Qe virtual without set bounds.
// Get the Iocation 1n parent and the background and foreground color
IAccessibleComponent* 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

14

(&locationX, &locationY) ;

© ISO/IEC 2012 — All rights reserved


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

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

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))
{
// Check that contrast is sufficient, else return failure
long bright = Brightness (foreground, background) ;
if (bright < 125)
{

result = E FAIL;
}
}
}
//|Method Brightness compares the relative contrast of two REEB“walues.

// Formula: http://www.splitbraim\org/blog/20(08-09/18-
calculating color contrast with php

lomg TestAcc::Brightness (long rgbl, long rgb2) {

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

+ 114*GetBValue (rgb2) ) / 1000;
return abs (brl-br2);

10.1.5 Discovering actions on accessible objects

IAdcessibleAction provides information en“actions that can be requested on the accessibjle objects.

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

//|Example steps for disco%ery of actions
HRESULT res = pAccessible2=>QueryInterface
(IID IAccessibleAction, (void**) &pAccessibleAction)
1f [SUCCEEDED (res) && pAccessibleAction) {
long nActions =\\0L;
res = pAccesgibleAction->nActions (&nActions) ;
if (SUCCEEDED (res) ) {
BSTR name = NULL;
BSTR /description = NULL;
/{(Bor each action, get the name, description, and bindings
£f6r (int iAction=0 ; iAction<nActions; iAction++) {
res = pAccessibleAction->get name (iAction, &name) ;
if (SUCCEEDED (res) && name) {
Process (name) ;
::SysFreeString (name) ;

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

}

BSTR *aKeyBindings;
long aNumMaxBinding = 10;
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long aNumBindings = 0;
res = pAccessibleAction->get keyBinding
(iAction, aNumMaxBinding, &aKeyBindings, &aNumBindings) ;

if (SUCCEEDED (res)) {
for (int jBind=0; jBind<aNumBindings;
Process (aKeyBindings[JjBind]) ;
::SysFreeString (aKeyBindings [jBind]) ;

JBind++) {

}
// Free array of BSTRs, allocated with CoTaskMemAlloc
CoTaskMemFree (aKeyBindings) ;

10.1.6 Working with images

The IAcce

is part of 4

significant

parent objg

// Get t
IAccessi
res PA

if (SUCCE
{
enum
long
long
res

if (SU
S

}

long
long
res

if (Sy
S

}

BSTR
res

if (SU
P3

}

10.1.7 Wo

ssibleImage interface is simple and not always implemented. It is primarily used when the im
ditable content or when the description is needed to define a behavior and‘the image itself
information to display as well. The image location may be queried with{reference to either
ct or the entire screen.

he location, size,
bleImage* pAccessibleImage
ccessible2->QueryInterface

(IID IAccessibleImage,
&& pAccessibleImage)

and description of the image
NULL;

(vodd**) &pAccessibleImage) ;
F.DED (res)

IA2CoordinateType coordinateType
locationX 0L;
locationY 0L;
pAccessibleImage->get imagePosition

(coordinateType, &locationX, &locationY) ;

IAZ2SCOORDTYPE SCREEN RELATIVE;

CCEEDED (res) ) {

btLocation (locationX, locatdonY) ;

height 0L;

width 0L;
PAccessibleImage->get imageSize (&height, &width) ;
CCEEDED (res) ) £

bt ImageSize (Hetght,width) ;

descriptton;
PAceessibleImage->get description (&description) ;
CCEEDED (res) ) {

Foce’ss (description) ;

hge
has
the

:SyskreeString (description) ;

rking 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 o
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10.1.8 Working with tables
The IAccessibleTable?2 interface works with two-dimensional tables.

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. When 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 O-
based—table cell index. This thinr\f attribute is obtained hy pnreing the attribute strin returned
by [Accessible2::attributes. The "table-cell-index" attribute can be used just like a child index of the
typical case. ATs should first test for the presence of the "table-cell-index" attribute and ifit'is hot present
theh IAccessible2: :indexInParent can be used as in the typical case where cells are direct children of the
table.

//|Example of selecting and reading the second and third colui)s in a tablle
long nColumns = 0L;
HRESULT res = pAccessible2->QueryInterface
(IID IAccessibleTable2, (void**)y&pAccessibleTablep) ;
1f [SUCCEEDED (res) && pAccessibleTable?2) {
res = pAccessibleTable2->get nColumns (&nColumns) ;
if (SUCCEEDED (res) && nColumns >= 3)
{
// Select and speak the second and third$cdlumn
for (long k=1; k<3 ; k++)
{
BSTR cdescription = NULL;
long rowCount = 0L;
HRESULT resl = pAccessibleTable2->selectColumn (k) ;
HRESULT res2 = pAccessibleTable2->get columnDescription
(k, &cdescriptipn) ;
if (SUCCEEDED (res2) && cdescription) {
Process (cdescriptionf); // Speak description
::SysFreeString(cdeéscription) ;
}
res = pAccessiblkeTable2->get nRows (&rowCount) ;
1f (SUCCEEDED (res) && rowCount) {
for (long m=1; m<rowCount; m++) // For each row
{
IAcoessible2* spIA2 = NULL;
IUhknown* spIUnk = 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**) &pProf2);
if (SUCCEEDED (res) && pProv2) {
// Use service provider to get the IAccessible2 interface
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);

[y
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10.1.9 Wo

10.1.9.1

The interfa
parameterg
character 3
startOffd
same valu
and IAcce

10.1.9.2

The text, d
text selecti

// Examp
IAccessi
res

{
long
res I
if (SU
{

1
1
f
{

if (SUCCEEDED (res)

}

Process (pszValue) ;

&& pszValue) {

::SysFreeString (pszValue) ;

nSelections =

PAccessibleText->get nSelections (&nSelections) ;
CCEEDED (res) )

rking with text

Dffset parameters

Read only text

ng startOffset
ng endOffiset =
(long{aSel=0;
/ Forleach selection

NUEL;

&& pAccessibleText)

0L;

= 0L;
0L;
iSel<nSelections;

le of responding to a text selexklion
bleText* pAccessibleText =

iSel++)

= pAccessibleText->get selection
(iSel, &startOffset, &endOffset) ;

Y/ Validate return values

= PAccessible2->Quetylnterface (IID IAccessibleText,
&pAccessfibleText) ;
if (SUCCEEDED (res)

(void

ces that deal with text have methods that specify a startOffset and efdOffset. The substfing
are specified as follows: If startOffset is less than endOffset, the\substring starts with
it startOffset and ends with the character just before endOffset. If endOffset is lower than
et, the result is the same as a call with the two arguments exchanged. If both indices have [the

e, an empty string is defined. The whole text can be defined by passing the indices Zero
EsibleText: :nCharacters.

the

aret position and currently selected text are all.independently changeable. Multiple simultanepus
bns are supported, and may be individually referenced. Only one caret position is supported.

18

&&
&&

if (SUCCEEDED (res)

startOffset >= 0L
endOffset >= 0L

&& startOffset < endOffset)

BSTR text;
res =

if (SUCCEEDED (res) )

{

pPAccessibleText->get text

(startOffset,

endOffset,

Stext) ;
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