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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established hy the respective nrgani79finn to _deal with particular fields of technical Qr\fi\/ify 1ISQ and IEC
te¢hnical committees collaborate in fields of mutual interest. Other international organizations, goylernmental
and non-governmental, in liaison with ISO and IEC, also take part in the work. In the fieldvof ipformation
te¢hnology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Infernational 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 Infernational
Standards adopted by the joint technical committee are circulated to national bodiées for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subjec} of patent
rights. ISO and IEC shall not be held responsible for identifying any,orall such patent rights.

ISP/IEC 24756 was prepared by Joint Technical Committee’ ISO/IEC JTC 1, Information technology,
Sybcommittee SC 35, User interfaces.
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Introduction

Users of various systems in various environments can experience temporary or permanent accessibility
difficulties. Potential users of systems need to evaluate whether the systems will be accessible to them in the
intended environments in which they will be used. Where accessibility can be insufficient, either due to

environm
provide th
needs or
investigat
method, t
to inefficig

A variety
Accessibil
informatio
can also 3

The need
gathered

environme
understan|

Accessibil
share cap
common &
for accesg

The CAP
increasing

required level of accessibility. Currently, there is no common framework for describing accessibj
abilities. This requires each potential user to develop their own evaluation method, and~then
and evaluate various systems and ATs using this method. However, due to the lack of an existi
ere might also be a lack of suitable information on the abilities of different systems and ATS, leadi
ncy, confusion, frustration and a general lack of satisfaction by the user.

of difficulties can be encountered when trying to identify suitable ATs to improve accessibil
ty issues being encountered by potential users can inhibit them from <ebtaining the requir
h to identify possible ATs that could help improve their accessibility. Laek\ of experience with A
ffect information technology support staff who attempt to assist these potential users.

for accessibility extends to all systems that a proposed user can access. The ability for informati
egarding accessibility issues and solutions for individual users to be portable across systems a
nts is essential. This International Standard introduces a~madel of accessibility as a basis
ding access issues with the interactions between users and.systems in various environments.

ty is multi-dimensional; existing at multiple levels. The model shows that users and systems m
abilities of communicating. This International Standard provides a framework to specify a profile

ibility to be possible.

is specified in a top-down manner that provides extensibility to be able to include capabilities
ly detailed levels.

to
ity
to
ng
ng

ty.
ed
Ts

on
nd
for

st
of

ccess capabilities (the CAP) of interactive systems, users, and their environment that are necessary

at

Vi

© ISO/IEC 2009 — All rights reserved


https://standardsiso.com/api/?name=d6770adce8665092ebc083d620f271cb

INTERNATIONAL STANDARD ISO/IEC 24756:2009(E)

Information technology — Framework for specifying a common

access profile (CAP) of needs and capabilities of users,
systems, and their environments

1| Scope

THis International Standard defines a framework for specifying a common access prafile (CAP) of
capabilities of users, computing systems, and their environments, including access that is sup
assistive technologies. It provides a basis for identifying and dealing with accessihility issues in a sta

manner across multiple platforms. It can be used to evaluate the accessibility of-existing systems in
environments for particular users.

2| Conformance

Specifications for systems and/or system components,:including assistive technologies, c¢
ISP/IEC 24756 if they conform to Clauses 6 and 7 of this International Standard.

3| Normative references

THe following referenced documents are_indispensable for the application of this document.

heeds and
ported by
ndardised
particular

pnform to

For dated

references, only the edition cited applies.”For undated references, the latest edition of the neferenced

dgcument (including any amendments)-applies.

ISP 639-3, Codes for the representation of names of languages — Part 3: Alpha-3 code for comg
coverage of languages

ISP 15924, Information and .documentation — Codes for the representation of names of scripts

ISP 80000 (all parts),-Quantities and units

4| Terms and definitions

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

rehensive

4,
accessibility
usability of a product, service, environment or facility by people with the widest range of capabilities

NOTE 1 The concept of accessibility addresses the full range of user capabilities and is not limited to users who are

formally recognised as having a disability.

NOTE 2 The usability-orientated concept of accessibility aims to achieve levels of effectiveness, efficiency and
satisfaction that are as high as possible considering the specified context of use, while paying particular attention to the full

range of capabilities within the user population.

[ISO 9241-171:2008, definition 3.2]
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extent to which a product can be used by specified users to achieve specified goals with effectiveness,

efficiency, and satisfaction in a specified context of use

[1SO 9241-11:1998, definition 3.1]

4.3

assistive technology

AT

hardware rer—software—that—is—added—to—or—incer p\.uatcd within—a OyOtUIII that-increases auucoo;b;:;ty for-an
individual

EXAMPLE Braille displays, screen readers, screen magnification software and eye tracking devices_are assisfjve
technologigs.

[1ISO 9241-171:2008, definition 3.5]

44

context of use

users, tasks, equipment (hardware, software, and materials), and the physical”and social environments|in
which a pfoduct is used

[1ISO 9241+-11:1998, definition 3.5]

4.5

handicap

anything that might interfere with the accessibility of interactionstbetween users and systems

5 A mopdel of accessibility

Accessibiljity involves usable interaction betweenl!a user and a system. This interaction takes place within a
context off use that includes the system, the user, the user’s tasks, and the environment. Figure 1 iIIustrafs
the envirgnment in which this interaction takes place. Handicaps are anything that might interfere with the
accessibillty of interactions between users and systems. A handicap can have one or many sources among
the system, user, interaction, and/or environment. This model is “blame-free,” since resolving any handicap|to
the interagtion is more important than,attributing blame to the source of the handicap.

2 © ISO/IEC 2009 — All rights reserved
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ENVIRONMENT

INTERACTION

USER SYSTEM

HANDICAP

INTERACTION

Figure 1 — A model of the User-System interaction

THe figure uses a pipe metaphor to illustrate the flow,of interactions between the user and the system and a
valve metaphor to illustrate various levels of handicaps to the interaction(s). The shaded flow betyeen user
system illustrates the possibility of multiple*communications occurring in either direction. A [fully open
valve represents the absence of a handicapo the interaction. A fully closed valve represents an |nteraction
being fully handicapped. Any other setting ,of\the valve represents an interaction being partially handjcapped.

ile universal design features can(reduce handicaps to interactions, it cannot eliminate all handicaps of the
ractions in all situations. An assistive technology (AT) is a means of reducing such handicapg. While a
sumer of an AT might notshave a disability, there can be some component of the interaction that is
ndicapping” them. For example, one could attend a lecture where the speaker uses a languagg unknown
to[the listener. Since most people know at least one language, the listener might eventually come tq know the
lamguage the presentation is given in, but the interaction between speaker and listener is| currently
handicapped by one.'net knowing the language used by the other at the present time. The listenef’s task of
following the details-of the presentation would not be possible without the use of a translator to pridge the
interaction between'the listener and the speaker. In this sense, the translator would be an AT.

Caomputer related ATs can be realised through: alternative input devices (e.g., trackball, left-hand¢d mouse,
sip/puff ;systems), alternative output devices (e.g., voice, Braille display), accessible software (e.g., screen
magnification software), and “universal design” (i.e., barrier-free design). Since the interaction is what is being
handicapped. an accessible computing experience is realised by a reduction of this handicap.

ATs can be modelled as a means of opening the valve between systems and users, as shown in Figure 2.

© ISO/IEC 2009 — All rights reserved 3
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ASSISTIVE

USER SYSTEM

TECHNOI OGY.

Figure 2 — Assistive Technology in the User-System interaction

Accessibiljty relies on users and systems using compatible interfaces for interaction. The inclusion of an AT
allows trapslation between two incompatible interfaces as illustrated in Figure 3. To ‘evaluate current and
proposed future accessibility, there is a need for a standard method to describe both .usef-system accessibility
and user-fAT-system accessibility across all users and systems.

USER AT SYSTEM
|_
2 ® ':: ® 2 < g ® 2
2 8 ‘S8 L8 S | 7
[77] (7] (7]
© € €t =
S| o 88| 8 | 3@ g | 3
o c »n c o 0. c o
o - - o i - o

Figure 3 — Interfacing between components

The goal ¢f accessibility is to make systems accessible to users. However, different situations call for differgnt
packagind(s) of systems. Where the(usér's goal is to interact with a particular application package, the uger
can chooge the operating system, ‘computer, peripherals, and other ATs that make the application the most
accessiblg. ATs might be required for accessibility purposes where the user’'s goal is to interact with an
application package that is part/ef an existing hardware/software system.

The mod€|l presented in“Figure 3 holds in all situations regardless of the different possible locations of systém
boundaries. In this model, ATs can be considered anything that is added to the basic system to makg it
accessible to users, There is a very wide range of objects that can act as ATs, including: special purpgse
assistive [technolegies, universal remote consoles, intelligent agents, and even components that are
specifically chigsen to meet the accessibility needs of a particular user. Multiple ATs can be used in sequence
and/or in parallel to support access.

Figure 4 illustrates the paths between the User and their ultimate goal, the application (A1, A2, A3) the user
wants to use. Multiple communications can occur in either direction along the connecting lines between
components. The applications being used must be accessible to the user. To this end, software-based
Assistive Technology (SAT), software which may be part of the operating system or software that is added to
the system to increase accessibility for an individual user, might be needed. Examples of SATs include add-on
or built-in screen readers.

4 © ISO/IEC 2009 — Al rights reserved
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0OS1

User

A2

E | | P2 c

AT2 | +

SAT

P3 0S2

e ——

Figure 4 — Components of accessibility

hough not traditionally considered assistive technology, each of the layers (Operating System,

support certain forms of interaction between thetuser and the application. It might increase acces
supports transformations of interactions between‘the user and the application from one form of int¢
ther. The computer (C) with which the operating system interacts might limit the user’'s expe
further. Users are also limited by the capabilities of peripherals (P1, P2, P3) available with the comp

THe user might perceive the combination of application, operating system, computer, and periph
single system, as is indicated by a dotted box in the figure. When considering accessibility, these cg
be modelled separately or asia single system.

Adgsistive Technologies (AT4+AT2) can be used to transform interactions of peripherals to make f
accessible. Environmental conditions (E) can further degrade the accessibility of certain interactions

Hardware,
the same
52) to use
bre it does
s where it
praction to
rience still
iter.

brals as a
mponents

nem more

Tq the user, the total’experience with all of these components might be perceived as a total system. It is the

| system that needs to be specified to evaluate accessibility for the user.

6| A format for identifying access potential

6.T TIntroduction to the Common Access Profile

Communications are transmitted (by systems, users, or ATs through channels and environment

s) to their

intended receptors (systems, users, or ATs). This involves flows of information from the system to the user
and from the user to the system. The characteristics of these flows are not necessarily the same (e.g., the
system might provide spoken output which the user can hear however, if the user has a speech disability, they
might choose to use a keyboard to input information to the system). Access exists when the receptor is able to
receive and understand the message as transmitted. In this International Standard, systems, users, ATs,
environments, and channels will be considered Interacting Components (ICs). Individual communications can
be modelled in terms of the receptors, channels, and transmitters used to accomplish the communication.
Interaction involves many sets of communications going in either direction between the ICs in the interaction.

© ISO/IEC 2009 — All rights reserved
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An access framework modelling all of the sets of transmitters, channels, and receptors involved in the set of
possible interactions between a particular user and a particular system can be used to evaluate the
accessibility of a system in a given environment to a particular user.

This access framework involves multiple sets of:

{ Interactions each of which is composed of one or more sets of { receptor, channel, transmitter } }

Rather than deal with each interaction, it is possible to model the set of potential interactions based on an
understanding of the compatibility of transmitters, receptors, and channel characteristics of the ICs.

6.2 C0||nmon Access Profile

An overalll Common Access Profile (CAPg) is composed of the CAP, of each different Interacting;Gompongnt
(IC), inclyding those of: users (CAP,gg), systems (CAPgyg), assistive technologies A((CAP,t), and
environments (CAPgyy)-

any (CAP,1) v
any (CAPgpny)

NOTE 1 | The union operation (u) is used to indicate a composition (collection) éf/lower-level CAPs pertaining to a CAP.
Such compositions are further referenced as “Lower-CAP Linkages” for a specific CAP in this International Standard
(see Tables 2 and 3).

The CAP|; of each IC (user, system, AT, environment) is in turm composed of the CAP(s) of each of |its
Componept Features (CAPg) that provide specifics of variqus’directional communications and processes,
these incllide: the CAPg of each Input Receptor (IR), the \CAP4 of each Output Transmitter (OT), and the
CAPpg of leach Processing Function (PF) involved in the {€* Describing PFs is optional for users and systems,
but is required for ATs.

(CAP\c)=Z (CAPcg)= any (CAPR) w
any (CAPqr) Y
any (CAPpg)J) U

ICs can make use of one or more OTs-and/or IRs. Where multiple OTs or IRs are required they will be ANDed
within the| CAP specification. Where ;substitutions of OTs or IRs are possible, they will be ORed within the
CAP specffication.

NOTE 2 |(IR1AND IR2) is eGuivalent to (IR1, IR2).

EXAMPLE (IR1T ANBR(IR2 OR IR3)) requires that input receptor IR1 always be used and that either input recegtor
IR2 or input receptor JR3(be used.

Systems are intended to help users to perform tasks. Systems might or might not be directly accessible |by
users. The €AP of a system prowdes the startmg pomt for evaluatmg and |mprovmg the acceSS|b|I|ty of the
system fok—< - AlTs
might be used to increase the accessibility of a system. Thus, an evaluatlon of access mvoIves analysmg the
CAP(s) of a set of systems, users, environments, and ATs.

Figure 5 depicts the structure of the CAP. This four-level structure places CF Type-Specific Information [i.e.,
modality (CAPy), capability (CAP:), and processing (CAPp)] within their own specific tables. Only those
records that are applicable will be coded, leading to simplification and space saving.

6 © ISO/IEC 2009 — All rights reserved
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CAPc;

CAPy

CAP¢

Figure 5 — The CAP structure

6.3 Describing Overall CAPs

The overall CAPq of a group of ICs shall be specified as outlined in Table~1."Every CAP, specificat
Identification Information section containing information such as the unique Name of the CAP, its
CAP(), and a Qualifier. It might also contain an unstructured narrative-description. Narrative Descri
bd used to record preliminary information and/or provide an easy10 read introduction to the structu
of jall CAP specifications. All useful CAP specifications have finkages to one or more CAP,(s) ana

linkages to other CAP(s).

\

CAPe

on has an
Type (i.e.,
ptions can
red details
can have

| Description | Possible Values
Identification
Tlype The record type. CAPq
Name An identifier of, or a commonly known any (must be unique within CAR)
name for, the CAP-
Qualifier A unary operatonrthat qualifies this record one of
as being required, optional, or excluded. {SHALL
MAY
NOT}
Description A narrative description to record any
preliminary information and / or optional
comments further describing the object.
Linkages
Heer-CAP, Peers to this CAPg. {<cap-o0-name, linkage-type>,
<cap-o-name, linkage-type>,
...}
Lower-CAP| The ICs used by this CAPg. {<cap-ic-name, linkage-type>,
<cap-ic-name, linkage-type>,
...}

Table 1 — High level CAP structure

Linkages are described as <cap-name, linkage-type> pairs. The cap-name field is the name of the target CAP.
The linkage-type field describes the applicable binary operator this link implies (i.e. AND, OR, XOR), but if left
blank will imply the default linkage type for the given IC type (i.e. AND in the case of CAPgyg/CAP 5 1/CAPENy,
ORin the case of CAPgg). See 7.3 for more information.

© ISO/IEC 2009 — All rights reserved


https://standardsiso.com/api/?name=d6770adce8665092ebc083d620f271cb

ISO/IEC 24756:2009(E)

6.4 Describing Interacting Components

Each CAP, shall be specified as outlined in Table 2. Every CAP|- specification has an ldentification
Information section with the unique Name of the CAP,; and the Type (i.e., CAPygg, CAPgyg, CAP,T, Or
CAPgyny of the IC specification as well as an unstructured narrative Description and a Qualifier. All CAP|¢
specifications have linkages to one or more IR/OT/PF Component Feature specifications as well as to the
CAP((s) to whom it belongs.

| Description | Possible Values
Identification
Type The record type. one of
APsys
CAPpT
CAPgny )
Name An identifier of, or a commonly known any (must be unique within CAP)
name for, the IC.
Qualifier A unary operator that qualifies this record one of
as being required, optional, or excluded. {SHALL
MAY
NOT}
Descriptipn A narrative description to record any

preliminary information and / or optional
comments further describing the object.

Linkages

Higher-GAPo The CAPo to whom this IC belongs. {<cap-o-name, linkage-type>,
<cap-o-name, linkage-type>,
...}
Peer-CAP|c Peers to this IC. Linkages to ChannelICs, | {<cap-ic-name, linkage-type>,
indicate the number of channel <cap-ic-name, linkage-type>,
connections to this IC. ...}
Lower-CAP The IRs used by this IC. {<cap-ir-name, linkage-type>,
<cap-ir-name, linkage-type>,
...}

Lower-CAPpg The PFs used by this I€. {<cap-pf-name, linkage-type>,
<cap-pf-name, linkage-type>,
...}

Lower-CAPot The OTs used by this IC. {<cap-ot-name, linkage-type>,
<cap-ot-name, linkage-type>,
...}

Table 2 — Interacting Component CAP, structure

6.5 DegcribingIC Component Features

Communigation is only possible where there are corresponding IRs for the OTs being used. Thus a commjon
format is uSed o describe both IRS and O Ts. Environments can be modelled as components with their own IR
and OT and with processing that potentially inhibits access. Processing transforms communications between
inputs and outputs and thus is represented by a pair of input and output formats along with a rule to describe
the transformation. User and system processing is usually outside the bounds of evaluation. Environmental
processing only affects the usability of the communication. AT processing effects the communication by
transforming its characteristics.

Each CAP|g, CAPgy, or CAPpr shall be specified as outlined in Table 3. IC Component Feature (CF)
specification has an Identification Information section containing information such as the unique Name of the
CF and the Type (i.e., CAP g, CAPqr, or CAPpE) of CAPg specification. It might also contain an unstructured
narrative Description and a Qualifier.

8 © ISO/IEC 2009 — All rights reserved


https://standardsiso.com/api/?name=d6770adce8665092ebc083d620f271cb

ISO/IEC 24756:2009(E)

Description

Possible Values

Identification

use of a channel.

Type The record type. one of
{CAPR
CAPpE
CAPo1}
Name An identifier of, or a commonly known any (must be unique within CAP)
name for, the CF.
Qualifier A unary operator that qualifies this record one of
as being required, optional, or excluded. {SHALL
MAY
NOT}
Description A narrative description to record any
preliminary information and / or optional
comments further describing the object.
Linkages
Higher-CAP,¢ The IC(s) to whom this CF belongs. {<cap-ic-name, linkage-type>,
<cap-ic-name/ linkage-type>,
..}
Heer-CAP The IRs used by this CF. {<cap-ir-name, linkage-type>,
<cap-ir-name, linkage-type>,
e,
Heer-CAPpg The PFs used by this CF. {<cap-pf-name, linkage-type>,
<cap-pf-name, linkage-type>,
...}
Reer-CAPt The OTs used by this CF. {<cap-ot-name, linkage-type>,
<cap-ot-name, linkage-type>,
...}
Lower-CAP, The modality specifications of'this CF. {<cap-m-name, linkage-type>,
<cap-m-name, linkage-type>,
...}
Lower-CAP. The capabilities of this'\CF. {<cap-c-name, linkage-type>,
<cap-c-name, linkage-type>,
...}
Lower-CAPp The processing-specifications of this CF. {<cap-p-name, linkage-type>,
<cap-p-name, linkage-type>,
...}
Gonnectivity
CGhannel capacity | The)maximum number of channels the CF | one of
can accept. {1
any other specific integer
N}
Sharing capability | The need for a CF to have a dedicated one of
channel {SHARABLE
DEDICATED
POSSIBLE}
F operations ‘The amount of time that a CF requires the one of

{INTERMITTENT
CONTINUOUS}

Priority

The priority of this CF when using a shared
channel

one of
{LOW
MEDIUM
HIGH
URGENT}

Table 3 — IC Component Feature CAP - general format
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Each CAP¢r specification has a linkage to the CAP| to which it belongs and can also have linkages to the
CAP_f of the other CF(s) to which this CF is directly connected within this IC (e.g., to other IRs/OTs and, as
appropriate, to zero, one or more PFs). Linkages to other ICs are handled at the CAP | level. The CAP¢ also
includes linkages to three types of specific information that describes the modality, capability, and processing
attributes of the CF that are the basis for establishing access.

CAPces also contain information about the channels they use to connect with each other. Each CF has a
Channel capacity that indicates the number of channels that it can be connected to at one time. This can be
any integer number or the value "N" if it is unlimited in the number of channels. Its Sharing capacity indicates
whether or not |t can share a channel with other S|m|Iar CFs A Sharing capac:ty can be "SHARABLE“

"DEDICA
and/or th

that CF

Pr/or/ty of the various CFs that would be involved in the sharing. If the CF operates intermitten
then therd will be times when it does not use the channel, and thus the channel could be shared withCanoth
intermittently operating CF. However, if one of the CFs involved with the channel operates continuously, th

ust have a sharing capacity of "SHARABLE" to share the channel. If one of the CFszinvolved W

the channgl has a Priority of URGENT, then no other CF with a similar priority can share the channel.

6.6 Modgdality-specific information

Modality-gpecific information to be linked to a CAP¢ shall be specified as outlined jin Table 4. This includ

identifying the basic modality of a CF, the media, if any, used in this modality of the/’CF, and the language(s),

any, used in these media. Each CF has a single modality. Multiple modalities of an IC are represented
multiple CF(s) being treated as separate parts of an IC.

ns
ly,
er
en
ith

es
if

Where a PF transforms modalities, the input modality is indicated in_the modality specific information and the
output modality information is indicated as the result of the transformation.

The Moddlity Type "ALL" means that the CF being described¢ean support all relevant modalities (i.e., visu

auditory,

actile, olfactory). This type is most relevant to user and environment CAPs because it explic

means that a specific user’'s or environment’'s capabilities*support all modalities and does not need furth
description. Because it crosses multiple modalities, the-Media Type "ALL" is allowed if and only if the Moda
Type "ALL" has been specified.

al,
tly
er
ity

Identificption

Description Possible Values
Type The record type. CAPy,
Name An identifieryof, or a commonly known any (must be unique within CAP)
name forp the modality.
Qualifier A unary operator that qualifies this record one of
as being required, optional, or excluded. {SHALL
MAY
NOT}
Descriptipn See Table 3.
Linkagep
Higher—qAP,R The IR(s) to whom this CAPy, belongs. {<cap-ir-name, linkage-type>,

<cap-Ir-name, linkage-type>, ...}

Higher-CAPqt

The OT(s) to whom this CAP,, belongs.

{<cap-ot-name, linkage-type>,
<cap-ot-name, linkage-type>, ...}

Higher-CAPpg

The PF(s) to whom this CAPy belongs.

{<cap-pf-name, linkage-type>,
<cap-pf-name, linkage-type>, ...}

Peer-CAP, The other modalities used by this {<cap-m-name, linkage-type>,
IR/OT/PF. <cap-m-name, linkage-type>, ...}
Peer-CAP. The capabilities used by this IR/OT/PF. {<cap-c-name, linkage-type>,
<cap-c-name, linkage-type>, ...}
Peer-CAPp The processing specifications used by this | {<cap-p-name, linkage-type>,
IR/OT/PF. <cap-p-name, linkage-type>, ...}
10 © ISO/IEC 2009 — Al rights reserved
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Modality-specific information
Modality Type The modality type of this CF. Multiple one of
modalities require separate CF(s) {ALL
VISUAL
AUDITORY
TACTILE
OLFACTORY}
Media Types All the media types, if any, used in this {ALL} or {NONE]} or one or more of
modality by this CF. {TextWritten,
TextSpoken,
TcAtSigl rech;
TextTactile,
Picture,
VisualModel,
Movie,
DynamicVisualModel,
Gesture
Sound,
Music,
Texture;
TactileGraphic,
FarceFeedback,
Temperature,
Odor}
Language A list of pairs of all three character {<abc, DEFG>,
ISO 639-3 language code(s) and four <def, NIL>,
character ISO 15924 script code(s) in <NONE, ABCD>,
<Language Code, Script Code> férmat that | <NONE, NIL>,
apply to this CF. Keyword "NONE" canbe | ...}
substituted for the language:code.
Keyword "NIL" can be substituted for the
script code.
Table 4 — Modality-specific information within the CAP structure
Medalities can include none, one, or more media. The set of media in Table 5 can be used to igentify the
various major types of media. This table includes descriptions of each type of media.
Media Type Description
TlextWritten A language-based medium of words presented in a written symbolic scrjpt either
statically or dynamically, typically by a system on a screen or by a uger on a
keyboard.
TlextSpoken A language-based medium of words spoken by the user or system.
TlextSigned A language-based medium of words presented visually in a signed languagg (e.qg.,
signed video).
TlextTactile A language-based medium of words presented in a tactile symbolic scrjpt either
specialized keyboard (e.g., Braille input or output).
Picture A static image presented by the system or loaded into the system by a user.
VisualModel An object that combines both data and functionality such that table or model data
can be used to render a static image (e.g., graph).
Movie A dynamic image presented by the system or loaded into the system by a user.
DynamicVisualModel | An object that combines both data and functionality that can be modified by the
system or the user and that is presented visually (e.g., animation).
Gesture Movements of the user that can express an idea or meaning. Gestures can be
either tactile or visual in sensation.
Sound Any media that can be heard by the system or the user but does not necessarily
have an associated meaning.

© ISO/IEC 2009 — All rights reserved
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Music Sounds produced by the system or user arranged in time possessing a degree of
melody, harmony, or rhythm.

Texture Variation of the intensity (feel) of a surface produced by a system or a user such as
its smoothness, coarseness, and regularity

TactileGraphic A static image produced by a system or user presented in a manner appropriate for
tactile exploration.

ForceFeedback A means of tactilely expressing an understanding of the three-dimensional structure,
shape, and viscosity of a virtual object.

Temperature A medium that affects the sense of its degree of hotness or coldness.

Odor A medium that affects the sense of smell.

Table 5 — Media Types used in a CAP¢

A Media Type of "NONE" is used only if the media type is not otherwise obvious. For example;ya compufer
mouse uses the tactile modality but, unless designed to support force feedback, does not.use any of the

above typges of media.

The Langliage entry consists of a list of pairs of <Language Code, Script Code> that’uniquely identify me
e

languagesq/scripts used. This scheme ensures that, where multiple languages and scripts are indicated,

“correct” gcript is always associated with the “correct” language; that is the «scCript(s) used to represen{ a
certain larjguage is paired only with that language. This approach means that.one cannot make the mistake of

thinking &l language (e.g., English) normally represented using one script (e.g., Latin) or its derivatives
represent
to state ekactly which language/script pairs are preferred and/or can/be used, and content to be explic|tl

described|(e.g., the message contains Ukrainian written using a Cyrillic script and English written using a ngn
e

script). W(th this approach, an example entry for English written text would be <eng, Latn>. However, so

S

d in another unlikely script (e.g., Cyrillic, Sanskrit, etc.). Therefore, this approach allows both a uger

y

languageg might require multiple entries for the same medium-(e.g., Japanese written text could require fqur

pairs, one|each for Hiragana, Katakana, Kanji, and Latin).

A Language Code is a three letter code according to. 4SO 639-3 that identifies a particular language or re
nt

keyword NONE. The keyword NONE was chosen as_a four-character keyword to avoid confusion with curr

and/or fufure three-character language codes.~The keyword NONE is allowed for ICs with no language

dependengy of any kind (e.g., Environments can-be language independent).

A Script Jode is a four letter code according to ISO 15924 that identifies a particular script or the keyword NIL.

Such codés are characterised by the-use of four-character Script Codes. The keyword NIL was chosen ag
three-cha

a

acter keyword to avoid confusion with current and/or future four-character Script Codes. A Sciipt

Code of "NIL" is allowed for media.with no script dependency of any kind (e.g., audio text). For simplicity| of

use and cpnsistency with Langliage Code, Script Code does not use 1ISO 15924 three-digit codes.

6.7 Capability-specific information

=

Capabilitytspecific.information to be linked to a CAP¢ shall be specified as outlined in Table 6. This structy
is further ¢xpanded for a CAPp, as described in clause 6.8.

e

Identificption

Description Possible Values
Type The record type. CAP.
Name An identifier of, or a commonly known name | any (unique within the CAP)
for, the capability.
Qualifier A unary operator that qualifies this record as | one of
being required, optional, or excluded. {SHALL
MAY
NOT}
Description See Table 3.
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Linkages

Higher-CAP

The IR(s) to whom this capability belongs.

{<cap-ir-name, linkage-type>,

<cap-ir-name, linkage-type>, ...}

Higher-CAP o1

The OT(s) to whom this capability belongs.

{<cap-ot-name, linkage-type>,

<cap-ot-name, linkage-type>, ...}

Higher-CAPpg

The PF(s) to whom this capability belongs.

{<cap-pf-name, linkage-type>,

<cap-pf-name, linkage-type>, ...}

Peer-CAP), The modalities used by this IR/IOT/PF. {<cap-m-name, linkage-type>,
<cap-m-name, linkage-type>,
...}
Ber-CAP; The other capabifities used by this TR7OT/PF [ {<cap-c-nmame, finkage-type>,
<cap-c-name, linkage-type>)|...
Heer-CAPp The processing specifications used by this {<cap-p-name, linkage-fype>,
IR/OT/PF. <cap-p-name, linkage-type>,|...
CGapability-specific information

Q

apability name

The name of the capability. The name
"other" is used as the first part of the name
for capabilities coming from other
specifications beyond this International
Standard. A short name or other reference to
the specification can be added to the name.

any

Q

apability
instance

To allow multiple capabilities with the same
name, an instance number can be used. If
no instance number is provided, default is®0
or one higher than the previous Capability
instance value of the same Capability-name.

O\(zero or higher number)

CGapability values

This information is optional. Either;

a) A list of three values of uppera@and lower
values and units (in any unit of measure
described in ISO 80000, if applicable) of the
Capability name for this IR/OT. Assigning the
same value as both an_upper and lower
bound specifies a single value.

{<upper, lower, unit>,
<upper, lower, unit>,

)

or

{any}

b) Format dictated-by another specification.

Table 6 — Capability-specific information within the CAP ¢ structure

CAP\rs and CAP4rs document the Capabilities of an IC through the limitations of the capabilities gf the user
or|the system placed_on,the interactions between users and systems. Interactions are limited or cpnstrained
by their need to involve matching capabilities. Usually, these constraints map such that they describe the
capabilities of both)the user and the system and, as such, can be used to document user capapilities the
syptem needs.to{match or system capabilities that may help or hinder the user.

C4pabilitiessin a CAPf refer to the capabilities of a CF within a given modality and media type pnd/or the
range.ofiCapabilities possible by the design of a CF. Each CAPr can have multiple sets of capabilities.

I n ¥ I < DA D 4 ! . Jorilod T 4 . A, LOAD .
Tf CIT dlitc UIcT SPTUITIU TITIUS TUT UUCTUITITTIUNTY LapdUIity=sPCUITIC TTITOTTTHIAatiorir L/I"‘\I'IRD dalid UI'\I_OT\).

Capability name: Each capability has a capability name value. The name "other" is used as the first part of the
name for those capabilities coming from other specifications beyond this standard. A short name or other
reference to the external specification can be added to the name (e.g. "other-ISO/IEC 24751").

Capability instance: To enable multiple capabilities with the same name, an instance number can be used. If

no instance number is provided, the default value is zero (0). Each new instance of a capability with the same
Capability name will have its Capability instance incremented by one (1).
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Capability values: This field is optional. Capability values can be formatted in one of two manners:

a) The default format is a list of triples of upper and lower values and, where applicable, units of measure of
the capability identified in Capability name for this CAPr/CAPo1. Assigning the same value as both an
upper and lower bound specifies a single value. Any unit of measure described in ISO 80000 can be used
(e.g., metre, gram, second, ampere, bel, astronomical unit, tonne, pixel, etc.). Where no unit of measure
applies, unit is set to "NIL".

b) Where Capability name includes the name "other" as the first part of the name for the capability, the
format of Capability values is dictated by another specification also indicated in the Capability name. This

pu | H ol datarl o 1
case fsgescriveaimoreaetairocrow:

Frequency is one example of a capability. Audio, visual, and tactile media can be described according;to the
frequencigs used for the input/output. Each CAP|g or CAP4 capable of using such media is also only.capable
of handling certain frequencies and, as such, might even have multiple documented sets{of’frequericy
capabilities. Capabilities in a CAP g or CAPqt can be used to describe the range of frequencies by content
within a given modality and media type. Frequencies are usually expressed in hertz (Hz).
EXAMPLE1 Humans can usually:

— hear gounds between 64 and 23 000 Hz,

— perceive visible light (i.e., colour) between 384 and 769 THz (note: 1 THz = 1012 Hz),"and

— feel frgquencies of vibration between 10 and 600 Hz.

However, |disabilities can reduce the frequencies that an individual_can recognize. Documenting frequericy

capabilities in a CAP g or CAP41 can also describe the range of frequencies possible by the limitations of the
design of gn IC.

EXAMPLE |2 A tactile display may be designed to only output within a certain range of frequency.
EXAMPLE|3 A visual display may be designed to be able-to output up to sixteen million colours.
Table 7 provides an example of how frequency capabilities can be specified in a CAP|g or CAPt. Frequer|cy

capabilities are input in pairs of upper and lower frequency bounds. This allows the specification of specific
frequencigs as well as discrete ranges of frequencies.

Field Entry Notes

Capability name Frequency Name of Frequency capability.

Capabilitly instance 0 First instance of a frequency capability in

this IR/OT.

Capability values { A list of pairs of upper and lower frequency
<upper, lower, Hz>, bounds in hertz. Assigning the same value
<upper, lower, Hz>, as both an upper and lower bound specifies
et a single frequency.

Table 7 — Frequency as an example IR/OT Capability-Specific Information

It is possible to have multiple sets of {Capability name, Capability instance, and Capability values} entries in
an individual CAP g or CAPo. This allows the documentation of several not necessarily related capabilities
for any one IC at once.

For example, in addition to describing frequency capabilities, intensity capabilities might also be relevant.

Audio, visual, and tactile media can also be described according to the intensity level of input/output. Each
CAP r or CAP4 capable of using such media is also only capable of handling certain intensities and, as such,
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can have multiple sets of intensity capabilities. Capabilities in a CAP g or CAPor can be used to describe the
range of intensities used by content within a given modality and media type and/or the range of frequencies

and intensities possible by the design of an IC.

NOTE

“Intensity” refers to the magnitude of force or energy used per unit of surface, charge, mass, or time. For

example, auditory intensity is analogous to the acoustic notion of volume — the greater the intensity, the “louder” the
experience of the stimulus — and is typically measured in decibels. For example, visual intensity is analogous to brightness
— the greater the intensity, the “brighter” the experience of the light — and is typically measured in candela.

Documenting intensity capabilities in a CAP|g or CAPqt can describe the range of intensities possible by the
limitations of the design of an IC. For example, a PC speaker may be designed to only output sounds at 60 to

70 dB.

T4ble 8 provides an example of how a set of Capabilities can be specified to document both-freq
nsity capabilities in a CAP g or CAPt. Frequency and intensity capabilities are input in-pairs of
ver frequency / intensity bounds. This allows the specification of specific frequenciesi/Mintensities

in
lo

lency and
upper and
as well as

digcrete ranges of frequencies / intensities.
Rield Entry Notes
Gapability name Frequency Name of Frequency ¢apability.
CGapability instance 1 Second instance-of frequency capability in fhis
IR/OT.
CGapability values { A list of pairs-of upper and lower frequency|bounds

<upper, lower, Hz>,
<upper, lower, Hz>,

3

in hertz. Assigning the same value as both an

upper,and lower bound specifies a single
frequency.

Intensity

<upper, lower, dB>,
<upper, lower, dB>,

)

Gapability name Inténsity capabilities.
Gapability instance 0 First instance of intensity capability in this IR/OT.
CGapability values { A list of pairs of upper and lower intensity bounds in

decibels. Assigning the same value as botH
upper and lower bound specifies a single in

an
tensity.

w
Ca
C/

Fg
pr

here Capability name includes thelname "other" as the first part of the name for the capability, the
pability values is dictated by another specification also indicated in the Capability name. In thi
\Ps can include fields and/or-data from other specifications.

r example one capabijlity .derived from those discussed in ISO/IEC 24751 is a need for specialis
bperties such as a specific size, colour, or the presence of cursor tails. Since systems have software that
difectly support changes to the cursors, this capability can be documented as a system capability.

Table 8 — Frequency and intensity as an example IR/OT Capability-Specific Informati¢pn

format of
5 manner,

ed cursor

Tdble 9 provides—an example of how, instead of using the default format of the Capability values field
described above, an alternative format, based on an external specification (i.e., ISO/IEC 24751), js used to
dgcument-cursor capabilities in a CAP |z or CAP41. The Capability values are input solely through XML code.
In the interests of space and readability, only a partial ISO/IEC 24751 specification is shown.
Field Ertry MNetes
Capability | other-ISO/IEC24751-cursors Cursor
name capabilities
based on
ISO/IEC 24751.
Capability | 0 First instance of
instance cursor

capability in this
IR/OT.

© ISO/IEC 2009 — All rights reserved
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Capability
values

<accessForAll
xmins="http://www.imsglobal.org/xsd/accessforallv1p0"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.imsglobal.org/xsd/AccessForAll_v1p0.xsd">
<context identifier="ID000000" lang="en">
<display>
<screenEnhance>
<screenEnhanceGeneric>
<cursorSize usage="preferred" value="0.5"/>
<cursorColor usage="preferred" value="ffffffff"/>

la="0_LC"/
\" LA

edrsortrals-usage="preferred™vatde
</screenEnhanceGeneric>
</screenEnhance>
</display>
</context>
</accessForAll>

[Table 9 — Cursor requirements as an example IR/OT Capability-Specific. Information

Capabilitigs can also be derived from those described in other standards that do hot have a specific means|to
encode it specification. For example, ISO 9241-20 recommends, “If a task requires users to make responges
... within I limited time in order for that response to be valid (a timeout);"the time range should be adjustable
by the usegr, including the option to turn off all timing requirements.” Timeouts can create difficulties in accdss
for many kinds of users. As a result, it is useful to enable systems:to document any timeouts and users|to
describe their own timeout requirements. Because 1SO 9241-20 does not have its own specification, therq is
no need t¢ use the keyword “other” when specifying this capability as shown in Table 10.

Field Entry Notes

Capability name Timeout Name of Timeout capability.

Capabilitly instance 0 First instance of timeout capability in this

IR/OT.

Capability values { A list of pairs of upper and lower timeout
<upper, lowef, s>, bounds in seconds. Assigning the same
<upperslower, s>, value as both an upper and lower bound
. specifies a single timeout.

Table 10 — Timeout as an example IR/OT Capability-Specific Information
6.8 Prdcessing-specific information
Processing-spedific information to be linked to a CAP shall be specified as outlined in Table 11. There gre

three components: capabilities, connectivity, and transformations.

Identification
Description Possible Values
Type The record type. CAPp
Name An identifier or a commonly known name. any (unique within the CAP)
Qualifier A unary operator that qualifies this record as | one of
being required, optional, or excluded. {SHALL
MAY
NOT}
Description See Table 3.
16 © ISO/IEC 2009 — All rights reserved
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Linkages

Higher-CAP

The IR(s) to whom this Processing
Specification belongs.

{<cap-ir-name, linkage-type>,
<cap-ir-name, linkage-type>, ...}

Higher-CAP o1

The OT(s) to whom this Processing
Specification belongs.

{<cap-ot-name, linkage-type>,
<cap-ot-name, linkage-type>, ...}

Higher-CAPpg

The PF(s) to whom this Processing
Specification belongs.

{<cap-pf-name, linkage-type>,
<cap-pf-name, linkage-type>, ...}

Peer-CAP), The modalities used by this IR/OT/PF. {<cap-m-name, linkage-type>,
<cap-m-name, linkage-type>, ...}

Peer-CAP- The capabilities used by this IR/OT/PF. {<cap-c-name, linkage-type>,
<cap-c-name, Imkage-type>, ...}

Heer-CAPp The other processing specifications used by | {<cap-p-name, linkage-type>,

this IR/OT/PF. <cap-p-name, linkage-type>, ...}

Rrocessing-specific information

Gapabilities

Gapability name The name of the capability. The name "other" | any

is used as the first part of the name for
capabilities coming from other specifications
beyond this International Standard. A short
name or other reference to the specification
can be added to the name.

Q

apability instance

To allow multiple capabilities with the same
name, an instance number can be used/|f no
instance number is provided, default is 0 or
one higher than the previous Capability
instance value of the same Capability name.

0 (zero or higher number

Q

apability values

This information is optional. Either:

a) A list of three values of upper and lower
values and units (if applicable) of the
Capability name for this>PF. Assigning the
same value as both an*upper and lower
bound specifies a §ingle value.

b) Format dictated by another specification.

{<upper, lower, unit>,
<upper, lower, unit>, ...}

or

{any}

(onnectivity

Hass through Content passes through the PF unmodified. one of {YES, NO}
Tlransformed Content.is output in modified form. one of {YES, NO}
Nransformations

Mledia transformation | The PF transforms the Media. one of {YES, NO}
Llang transformation The PF transforms the Language. one of {YES, NO}

CAPps are used by CAPpgs to document the Capabilities of an IC by identifying the limits of the cap
the user orthe system placed on the interactions between users and systems. Usually, these limits

Table 11 — Processing-specific information within the CAP structure

that theyrdescribe the capabilities of both the user and the system and, as such, can be used to
user-capabilities the system needs to match or system capabilities that may help or hinder the user.

abilities of
map such
document

Unlike a CAP g or CAPqr, capabilities in a CAPpg describe needed changes / limitations to the range of
capabilities of the transformed CF. This allows transformed content to meet the needs of users and other ICs
who cannot perceive and/or use certain modalities.

Each CAP.g can have multiple sets of capabilities. Capabilities in a CAPf refer to the capabilities of a CF
within a given modality and media type and/or the range of capabilities possible by the design of a CF.

There are three specific fields for documenting Capability-Specific Information in CAPps: Capability name,
Capability instance, and Capability values, which are used similarly to the manner described in Clause 6.7.
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The Connectivity of a CAPp describes the high-level flow of the input from the IR(s) involved to the output of

the OT(s)

involved. In particular, Connectivity documents whether the input content stream is modified as it

flows through the processing described by the CAPpg. There are two basic connections: Pass through which
is set to "yes" if the input content stream passes through the PF unmodified, and Transformed which is set to
"yes" if the input content stream is output in some modified form.

Connectivity can describe four basic transformations:

a) no change (A — A) [Pass through only];

b) modif
c) modif
d) nood
Multiple n
EXAMPLE
a) Ifthe
b) If the
only.
c) Ifthe

d) Finally

The Trans
It includeg
of the co
properties
describing

Media trapsformations are further parameterizéd by PF Capability-Specific attributes.

EXAMPLE
media tran
text and thg

6.9 Exy

The CAP

y and pass-through the input (A — A, B) [both Pass-through and Transformed]; and
tput (A — NULL) [none].

pw outputs can be produced by connecting a number of PF(s) together.

1 An AT which supports text-to-speech modifies written text input into spoken text©utput.

AT is not used, then the connectivity is Pass through (i.e., written text output).

ritten text is changed into spoken text and both the written and spoken texts are output, then the connectiy
is both Pass through and Transformed.

p)anding the CAP

Table3 b

added to

property(iEs). This. is designed to allow future expansion of CAP ~(s). Descriptions of any other properties

bl H LA LT £ L Ll
Ui mput (A — D) | I'rariolourrricu Uty |,

ritten text is changed into spoken text and only the spoken text is output, then the connectivity is Transformed

ty

, if nothing is output, then the connectivity is none.

formations of a CAPp further describes the details of what CF-Specific Information is being changed.
changes of Media and/or Language and/or Capabilities. If the PF transforms the media properties

htent stream, the Media transformation field is set to "yes". If the PF transforms the Language

of the content stream, the Lang transformation field is set to "yes". The existence of entries
Capabilities is understood as a transformation of the capabilities of the content stream by defadilt.

2 An AT, which supports text-to-speech and modifies written text input into spoken text output, represents a
sformation (i.e., visual to auditory). In this case, its Capabilities would at least document both the ability to yse
 ability to output speech(thus providing the parameters of the media transformation.

structure may-be expanded to support additional and/or new functionality. Such properties expand

adding-additional CAPg-Specific Information fields and/or linkages to new records describing the

CAP,: specification should be made available to the users of the specification by both internal

documentgtion (e.g., using the Description field of the new record) and external documentation (ile.,

information available through a technical support website).

Examples
dialect / g

of such expansions may include additional descriptive information for existing fields (e.g., adding
rapholect information to CAP-g Modality-Specific Information) and the need to add or test new or

experimental ICs.

18
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7 Operations on CAPs

7.1 CAP operators

Single argument (unary) logical constructs (i.e., "SHALL", "MAY", "NOT") shall be used to qualify single CAP
records as well as groups of records. Double argument (binary) formal logic constructs (i.e., "AND", "OR", and
"XOR") may be used to provide a means to describe the operations involved in grouping/combining CAP
specifications within a CAPc.

7.

CAP unary operators describe the properties of a CAP. Unary operators can occur on individual*CAPs. In this
sense, unary operators qualify CAPs.

Unary operators qualify the CAP record itself and not its relationships to other CAPs. The Qualifier field of the
Idgntification portion of the CAP is used to document the CAP’s applicable unary opérator.

7.2.1 Required (SHALL)

Tq express requirements that must be satisfied, either directly or indirectly,) by a system, and/or AT} a CAP is
prefixed by the "SHALL" qualifier.

THe CAP unary operator "SHALL" expresses that the CAP presents*an access requirement that has| to be met
for full communication to take place. This qualifier is mostly ‘applicable to system and AT CAPs because it
dgnotes what the system or AT needs. These needs are_either input requirements (e.g., keyboafd input is
required) or output requirements (e.g., perceiving visual output is required).

THe "SHALL" operator also applies to user CAPs_but only in limited cases. For example, "SHALL" can be
used to explicitly express a user’s language preferences even though other language skills exist.

THe "SHALL" operator does not apply to environment CAPs. It is not applied to environment CAPY because,
although environments can preclude cértain modalities, environments do not require certain| forms of
interaction.

WI|thin the CAP structure, the "SHALL" operator is implied for systems and ATs.

7.2.2 Optional (MAY)

Tq express optional requirements that can be satisfied, either directly or indirectly, by a system, and/or AT, a
CAP is prefixed by-the "MAY" qualifier.

THe CAP unaty-operator "MAY" expresses that the CAP is optional. It might or might not occur. This allows a
user some‘choice in the use of specific ICs. This qualifier is mostly applicable to user CAPs because it
denotes.what the user is capable of. These capabilities are either system/AT input oriented (e.g|, can use
kelybeard) or system/AT output oriented (e.g., can see video screen).

The "MAY" operator can be applied to system or AT CAPs. It is not applied to system or AT CAPs which
describe requirements on the user because the user needs to know what types of interactions will occur
without any surprises. On the other hand, it can be used to describe parts of the system or AT that are not
required of the user but available for use.

EXAMPLE A mouse connected to a system which can be fully accessed via the keyboard alone would be described
with the "MAY" operator since the mouse is not required to use the system.

The "MAY" operator can be applied to environment CAPs because, although environments can preclude
certain modalities (which can be documented by their omission), and environments do not require certain
forms of interaction, users and systems may still need to interact via a specific modality if it is at all possible
due to their own capabilities. The capabilities of a user and/or system might be so dependent on a specific
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modality, even if it is significantly impacted by the environment, that few alternatives exist. "MAY" does not
apply to making choices, which is a binary or greater operation.

Within the CAP structure, the "MAY" operator is implied for users.
7.2.3 Exclusion (NOT)

To express requirements that must not be satisfied, either directly or indirectly, by a system, and/or AT, a CAP
is prefixed by the "NOT" qualifier.

applicablg to users and environments because it denotes the environment’'s limitations and theCus€r's

The CAP [unary operator "NOT" expresses the notion that this CAP "shall not occur". This qualifier is mo%tly
nt

capabilitiess. This operator expresses where a CF cannot be used. Its use in describing a user or environm
will force the system to avoid using a specific type of CF which could lead to access problems.

The "NOT|" operator does not usually apply to system or AT CAPs because it is typically nat.needed. There
are some [exceptions. One exception is the case of when a system component is connected [to the system but
not availaple, as would normally be expected, due to some malfunction (e.g., corrupted drivers, not powered,
etc.). The[CAP, describing this component as part of the system would still be in the\CAP4 because it is still
part of the larger system. Using "NOT" allows the CAP to be updated to show thelcomponent is not available
even thouph still connected/detected without deleting the original record.

EXAMPLE A computer mouse connected to a system does not work as expécted due to a corrupted driver. Instgad
of deleting [the mouse from the CAP, the Qualifier field of the CAP, describing the mouse is set to “NOT” to show that,
while the mouse is present, it is not functioning as expected.

NOTE It is strongly suggested that care needs to be taken with the\tise of "NOT". On the one hand, the use of the
"NOT" opefator could be seen as moving the CAP closer to the medical model approach because the CAP is more
oriented to|describing the capabilities of systems and users not the fack thereof. As a result, it could be argued that simple
omission df a capability is sufficient. On the other hand, the.inclusion of "NOT" makes sense logically because the
structure of traditional logic includes "NOT". Thus, "NOT" is provided for use in limited situations where necessary, but pot
using it is greferred.

Within thg CAP structure, the "NOT" operator_can-be applied to environments. Since the CAP is focused jon
access to[the interactions between systems and users, environment CAPs are really only needed where they
might prgclude potential interaction styles:“From the standpoint of the model presented in Clause 5,
environmgnt CAPs can use "NOT" because the environment only needs to be discussed/described when it
interferes with the interactions betwee€n)systems and users.

7.3 Binary operations

CAP binaty operators describe conjunctions of CAP records within a CAP,.. Using such conjunctions allojvs
simplifying the structure_ of'the CAP when describing all the capabilities of an IC. Such conjunctions provide a
means to [group specifications within a single user/system/AT/environment CAP, and document connectigns
between these specifications. Documenting the grouping or connecting of CAP, specifications will fully profile
a system,|a user;-an environment, or an AT.

NOTE For the purposes of this clause. "content" refers both to information and functionality.

7.3.1 Included (AND)

The CAP binary operator "AND" expresses the notion that both operands of the conjunction are included
together for access. That is, "AND" joins requirements. This conjunction is implicitly expressed by CAP
linkages within CAP|s and is the default meaning of such linkages for system, AT, and environment CAPs.

EXAMPLE Consider the linkage necessary between the audio and video portions of a film. If both CAP1 (the audio)
and CAP2 (the video) exist, and they are both required by the system, then presumably the conjunction "SHALL CAP1
AND SHALL CAP2" is expressed and both specifications within the system’s CAP are to be used.
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NOTE It is important to take care with the use of "AND", since the possibility of simultaneous use of the component
features involved implies the potential for conflict.

7.3.2 Substitutable (OR)

The CAP binary operator "OR" expresses the notion that, for access, either operand is required but both can
occur. That is, "OR" combines options. This conjunction is implicitly expressed by CAP linkages within CAP|-s
and is the default meaning of such linkages for user CAPs. The "OR" operator can be used by CAPs for users,
systems and ATs. The OR operator is not appropriate for environment CAPs because environments cannot
be substituted.

THe "OR" operator implies that the operand CAPs complement each other — they are substitutablel When IC
specifications are described using this conjunction, it means that the content of one can be swapped in favour
ofthe other. While the content represented by each CF in the CAP,- cannot be exactly the same, they might
be equivalent. The "OR" conjunction implicitly forbids discordant content — the content{representefd by each
operand cannot be so different that they are not swappable. Thus "OR" is frequently‘used in the] CAP|- to
dgsignate equivalent alternatives ensuring that a user who cannot access the content represented by one
operand is still able to access equivalent content through another. This allows a User some choice tp increase
accessibility.

EXAMPLE The audio and caption portions of a film are considered equivalént. They are not the same bgcause they
usg different media. They are equivalent because each expresses fully thé: content of the other within its| respective
mgdium. Users can choose to use either the captions or audio soundtrack, of.both simultaneously if desired. Ifjboth CAP1
(the audio) and CAP2 (the captions) exist, and at least one of them is required to be presented by the systemn, then the
copjunction "SHALL CAP1 OR SHALL CAP2" is expressed and one or both specifications within the system’s CAP\c can
be|used.

7.3.3 Mutually exclusive (XOR)

THe CAP binary operator "XOR" expresses the anutual exclusion of CAP specifications and enpures that
conflicts cannot occur. Traditionally, "XOR" expresses the notion that one of the operands is required, but both
can never occur together. Mutual exclusiop, is often necessary to increase access by reducing channel
overload. This conjunction is expressed by €AP linkages within CAP|-s. "XOR" is not a default fof any such
linkages. "XOR" can be used by CAPs far;systems, ATs, and users.

Aq{ introduced in clause 6.8, processing performed by ATs can be described in terms of their connectivity.

a)| With Pass through connectivity, content is transformed into a new medium and both the origirjal content
stream and the new alternative content stream are provided to the recipient of the content.

b)] Without Pass threugh connectivity, content is transformed into a new medium and the original content
stream is silenced — only the new alternative content stream is provided to the recipient.

In[the case of \ATs, only those ATs without Pass through connectivity can use the "XOR" operator. [Since, the
content is_ttansformed into a new medium and the original content stream is silenced, ATs in trangformation
mode are-the only ATs allowed to use "XOR" because this use closely fits the definition of transformation.

In lthe‘case of users, "XOR" allows the explicit description of capability limitations

EXAMPLE 1 A user unable to perform two actions at the same time, such as a chorded keypress (e.g., press both
CONTROL and P keys simultaneously), might group CAPs within a CAP|; that describe keypress capabilities with an
"XOR" to exclude their simultaneous use.

EXAMPLE 2 A user might need to control how many different audio channels their hearing needs to attend to and thus
use an "XOR" to control the presentation of multiple audio channels to control cognitive overloaded.

Although simultaneous use of two CAPs is not always a requirement when considering whether CAPs are

mutually exclusive, mutual exclusion is often necessary to ensure that potentially conflicting content is not
transmitted across the same channel simultaneously.
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EXAMPLE 3 The soundtrack and descriptive audio portions of a film are typically presented on different (auditory)
channels, but, since both provide audiotext, users can only listen to one at a time. If both CAP1 (the soundtrack) and
CAP2 (the descriptive audio including soundtrack) exist, and both are required but only one of them is allowed to be
presented by the system, then the relationship "SHALL CAP1 XOR SHALL CAP2" is expressed and only one specification
within the system’s CAP . is used.

8 Applying the CAP

8.1 Introduction to applying the CAP

CAPs can|be used to evaluate handicaps to interactions, select ATs, and manage the use of ATs by systems.
To apply 3 CAP, one must first acquire it.

8.2 Applying the CAP to identifying handicaps

An algorithmic approach can be used when identifying handicaps to interactions using~CAPs, as shown

Figure 6.
USER SYSTEM

n

IN — ————————— OuT
: : :)

»PROCESS '

TASK — S PROCESS §

Figure 6 — Identifying handicaps based on the CAP

The startipg point is an.identified user and system. A user’s tasks (1) lead to the selection of specific operating
systems gnd/or application programs to be used. Where particular selections are not made, this defaults to the
selection pf all kKnown systems, operating systems, and/or applications. These processing requirements dre
compared| (2)<0f system processing capabilities to select the channels needed for interacting with the usgr.
This involyeés’identifying channels (3a) to send information to the user and identifying channels (3b) to recejve
user communication. Once these channel selections have been made on the system side, there remains a
need to check whether or not the user has the ability to use these channels (4a, 4b). In situations involving
multiple users, considerations must be made for each user.

If users do not have the ability to use some subset of these channels, handicaps to the interaction exist.
Further handicaps can be identified by the identification of any environmental noise (i.e., auditory, visual,
tactile, and/or olfactory noise) and addition of relevant environmental noise CAPs. These CAPs can indicate
handicaps of the interaction caused by the environment to channels.

All of the resulting interaction handicaps are opportunities for ATs. Thus, by starting with user and system
CAPs, one can identify common needs that are handicapped.
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8.3 Applying the CAP to selecting ATs

Given the CAPs of the user, system, and environment; the CAP(s) of potential ATs; and information on
interaction handicaps (in terms of channels), an algorithmic approach can be used to identify possibilities to
minimise handicaps to the interaction(s).

The set of identified handicaps to the interaction can be used to find an AT that best minimises as many of
these handicaps as possible and that interfaces with the system, the user, and the environment. For an AT to
interface with the system, it needs to be compatible to the systems’ properties (media types provided by
operatlng systems and/or appllcatlons) To mterface with the user, the AT makes use of skills that the user
ssibility of

orking, its
both how
system to
bf funding.
ccess and

ition of an
AT might introduce new handicaps to the interaction (e.g., the best«choice might require a capability the
syptem or user does not have) that can require additional ATs. Thus;-the process of identifying hapdicaps to
the interaction between the user and the system is repeated afteran AT has been added. If thefe are any
handicaps to interactions remaining, interaction handicap minimisation can be repeated until agcess has

CAPs can also be used to help select combinations of systems and ATs for use in multi-user settings, such as

CAPs can be used within a system’s context to provide the system with information about hgw best to

CAPs can be created for differentibase and alternate configurations of users, environments, systems, and ATs.
THese configuration CAPs can“pe entered directly into a system or created externally and then dgwnloaded
into these systems and/or accessed by these systems when required. They can be further loaded into ATs or

8.4.1 Developing abase configuration

An initial baserconfiguration of a situation can be described in terms of the set of CAPs repregenting all
relevant systems, ATs, applications, channels, and environments. This requires the identification of the basics
that aresneeded for access and any optimal connections between multiple ATs to be added.

THe base_configuration must include the most optimal connections among all the ATs. Optimal cgnnections
reduce handicaps to the interactions. To identify these connections, the CAPs of each AT will need to be
compared to ensure that no two ATs contradict each other. Such contradictions might increase rather than
reduce handicaps.

The CAP of an AT can include information about available user capabilities for different channels. This
information can assist in the optimal configuration of AT(s) through either AT programmable settings or
AT-system configurations.

A base configuration CAP can be developed by selecting CAPs for appropriate system(s) and AT(s) from a

database of CAPs and then entering CAPs for the intended user(s) and environment(s). A base configuration
can be produced during the selection of ATs or later once the ATs have been procured and installed.
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8.4.2 Developing alternate configurations

Once a base configuration has been established, it is possible to develop alternate configurations that
respond to changes based on the needs of one or more specific users, applications, systems, ATs, and/or
environments.

Differences between users and even within a single user over time provide different access needs. This is
especially important in multi-user settings such as those provided by educational institutions where multiple
students with different access needs can make use of a limited number of systems and ATs in an accessible
lab. Different users have different capabilities as well as different task needs when using the same system at
different times—As—a—rest —anernate—con terratiens—eanrte—deveteped—formuttiptetsers—to—share—the—samme
system. This allows users who need different AT configurations (including configurations without ATs)t0/use
the same| system. Alternate configurations can be developed either proactively or in response (to-such
short-tern changes.

Users of g4 system might utilise specialised CAPs when switching among various applications,according to the
task they|are performing. Alternate CAP configurations can be developed for different @pplications which
make use|of different media types with differing levels of usability. The use of specialis€d japplication-specffic
CAPs canlincrease access to each individual application.

The physical environment within which the user is using the system might not femain stable. Alternate CAP
configuratjons can be developed either proactively or in response to different. environments. This allows the
system tol have ongoing awareness of its environment. The accessibility, of\mobile computing could bengfit
from the dpplication of alternate CAP configurations that respond to changés in the environment.

The CAP|for a new alternate configuration can start as a copy of\the base configuration CAP. This ngw
alternate ¢onfiguration CAP can then be modified in one or more of'the following manners: including additiopal
(system /]AT) CAPs from a database of CAPs, entering new and/or modifying existing (system / AT / usgr /
environmegnt) CAPs, and/or deleting (system, AT, user, andfor environment) CAPs that do not apply to the
new alterrjate configuration. There is also the need to be,able to delete alternate configurations that no longer

apply.
8.4.3 R¢gconfiguring current configurations

Base and|alternate CAP configurations typically change only when the system, AT, or application changés.
Such changes result in the need to recanfigure the base and/or alternate CAP configurations. Changes dan
result from upgrades or replacements\to the existing system (including additions or changes to the set|of
applications), the addition of new AT's,-and/or upgrades or replacements to existing ATs.

Changes |n the regular enviranment, and/or permanent changes to the user(s) can also lead to the need|to
change existing alternate CAP configurations. Differences between users and even within a single user oyer
time provife different access needs. Progressive or permanent changes to one’s capabilities mean that each
individual juser can have different access needs at different times. Such progressive or permanent changes|to
the user Will involve ayneed to reconfigure their CAP configuration.

For exam
need to r
per term -
needs of multiple students will achieve the goal of serving the most students with the fewest resources.

ble, ,some multi-user settings such as those provided by educational institutions are likely to have
configure existing configurations regularly based on changes to the user population at least once

Permanent modifications to the system, AT, or application will change existing base and/or alternate CAP
configurations. Temporary modifications to the system, AT, application, user, or environment can be
accomplished by creating new alternate configurations.
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Annex A
(informative)

Example Common Access Profile

Al1 Introduction

THe purpose of this Annex is to show how CAPs can be generated using the structure’ and specification
dgscribed in Clause 6 and the binary and unary relationships described in Clause 7.\Forthe purpoges of this
Arnex, the olfactory modality will be ignored since it is not currently widely used.

Tq start these CAPs, we need a CAPg to contain all the lower level CAPs. Recdll that Linkages are|described
in ferms of <cap-name, linkage-type> pairs and that, where the linkage-type-is not specified, the default value
for the record type is to be assumed. This is shown in Table 12.

CAP, Identification

Name Root

Type CAPq

Qualifier MAY

Description This is the root node for the

examples in this Annex.

CAP, Linkages
Peer-CAPq
Lower-CAP,c {<Johanns_Cap, >,

<System1, >}

Table 12 — The CAP

—
Q)

ble 12 documents the names.of\the example CAPs discussed in this Annex:

e Type contains the default entry for a CAP,
e Qualifier is “MAX™to indicate the optional use of this CAP,
e Peer-CAPylinks to nothing because there are currently no peers to this record, and

e Lower-GAPc lists the names of the CAPs discussed in this Annex. Each of these CAPs will be
intreduced in the discussion below.

Al2-Users

A.2.1 Introduction to User CAPs
This section describes an example user and the contents of their respective CAP;gE.

There is no such thing as an “average” user. Similarly, there is no such thing as an “average” CAPgg. As
such, one cannot just start building example CAP|;gegs without having a sense of a specific or generic user
and their needs with respect to computer use. For this reason, it is suggested that creation of CAP;ges be
guided by the following parameters:

1) If someone other than the user is creating the CAPgg, fully interview the user to determine the
capabilities they bring into an interaction with the system.
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2)

3)

4)

5)
6)

7)

8)

If someone other than the user is creating the CAP,ge and, during this interview process, the user
identifies specific disabilities, then, to the fullest extent possible, change the statement of disability
into a statement of ability.

Always assume full support for all modalities and media types unless otherwise stated. Be prepared
to document what does work.

CAPge names need to focus on modalities (auditory, visual, tactile, olfactory), not “body parts”. For
example use “Visual” rather than “Sight”.

CAPges must use the data values described in Clause 6.

the ALL keyword is not appropriate (i.e., for ModalityType), consider all of the legal data values] It
5 possible that one or more of the data values cannot be used. While it may be that some datavalue
ill eventually not be included in a specific CAP g, it must still be considered. Specify gach data
alue that can be used.

< < = =

apabilities can be described and documented in terms of the user's senses and other-skills as ger
lause 6.

references. Care needs to be taken to ensure that a “requirement” is not ‘a\pfeference in disguise.
uch “requirements” are not capabilities but simply preferences based,on_what a person is used|to

d

(

Because a preference is not an access issue, CAP,ges cannot currently/be-used to document
s

9

gnd thus may be evidence of existing capabilities.

This sectipn provides a brief example user description which focuses on the user’s skills and background.
Following [the description of the user is an analysis of what input and output modality capabilities the CAP g

for this usgr would document, example CAP entries, and a high level summary of the user’s CAPgE.

A.2.2 Dgscription of Johann

Given the|above description, we-can create a CAP g specifically for Johann. We start by documenting h
CAP|c shown in Table 13.

26

Well-versed in computers, Johann has little difficulty in their use. Johann wears
glasses to correct mild shortsightedness. He\is hard of hearing and has trouble
hearing error tones if the volume is not sufficiently loud. In addition, he is unable
to hear in the left ear and only able to hear sounds within a specific range of
volume and pitch in the right. This*also limits his ability to work with multiple
auditory sources at the same time: He is fluent in German. As a side effect of
being hard of hearing, his speech contains some odd inflection and nasality.
Johann is dominantly left-handed and tends to prefer using a mouse in the left
hand to the point where.he will only tolerate using ergonomically right-handed
mice in his left hand fofr short periods.

S

CAP|; Identification

Name Johanns_Cap

Type CAPyse

Qualifier MAY

Description This is the starting point of

Johann’s user CAP.

CAP,c Linkages

Higher-CAP4 {<Root, >}
Peer-CAP|¢
Lower-CAP g {<Johann_Visual_IR, >,

<Johann_Tactile_IR, >,
<Johann_Auditory IR, >}

Lower-CAPpg
Lower-CAPo {<Johann_OT, >}

Table 13 — A CAP g for “Johann”
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Table 13 documents the start of Johann’s CAPgg:

e Type contains the default entry for a CAPgE.
e Qualifier is “MAY” to indicate the optional use of this user's CAP g by the CAP(,.
e Higher-CAPg links to the Root CAP specified at the beginning of this Annex.

e Peer-CAP,c does not link to any peer CAP,ggs, since Johann’s CAP ;g would not interact with other
CAPggs in a CAPq. Note that this attribute can be later used to link to the CAPs of systems and
environments with which Johann interacts.

:’;-” "-” COeSToTuSea ;v;;i"iv "ii;” L~ OWeE |R S tO—1OT€ OneCAP
egch of which documents Johann’s perceptual capabilities in specific modalities.

Tq document the various CFs that describe Johann, we need CAPgs that describe all lof thel modality,
capability, and processing information that is relevant to Johann for each of input (CAP,g)-and outpyt (CAP o).
Given the above description of this user, his CAP s could document the following:

Speech: The user has full speech capabilities. While the odd inflection and nasality reported by thig user may
impact the use of system input options such as speech-recognition, the user’does not report any [difficulties
with speech-recognition software and thus it is not an issue for the user's CAR,gE to record.

Sight: The user reports mild nearsightedness that is corrected with *glasses. This user has [full visual
capabilities.

Hearing: This user reports monaural hearing capability. The user also reports hearing capability within a
specific range of volume and pitch. Monaural hearing means:that the user cannot be tasked with grocessing
information relying solely on stereo hearing and that any*audio input favour the ear that can hear| The user
also reports limited ability to work with multiple sources.'of sound. All of these challenges need to b¢ reflected
in this user's CAP €.

T4ctile: This user has full tactile capabilities since-there is no report of anything affecting his ability tp feel heat
and vibration. In addition, this user has full'mobility tactile capabilities since there is no report of anything
affecting his mobility capabilities. This user also has full dexterity tactile capabilities since there is np report of
anything affecting his dexterity capabilities.

being dominantly left-handed.-Although ergonomically left-handed mice are available, current system support
for left-handed users is fogused only in setting the primary mouse button of a multi-button moyse to the
right-most button.

THe user reports use of ergonomically right-hand-specific devices is difficult and/or uncomforta%l: due to

Hgwever, the need forleft-handed orientation is a preference. The user is not unable to use their right hand or
even to use rightthanded input devices; the user is only inconvenienced by them. A preference|is not an
access issue but-an accessibility issue in terms of usability. The CAP currently focuses only on whether
access is possible.

AJ2.3<Ahote on hearing

In Terms of this USer's hearing, no mformation 1s provided to determine what range of sounds may need to be
amplified (i.e., high or low frequencies). This is expected since audiometric or other medical diagnostic
information is not likely to be explicitly known to all users. Two options in this case are to:

e ignore the processing needed to adjust audio output into the user’s range of hearing and wait until the
user explicitly specifies such an adjustment, or

e specifically encode the CAP describing their hearing using specific assumptions.
Since actions based on the wrong assumption(s) will provide no benefit to the user, the example shown below

takes the first option and ignores this issue, only documenting the user's monaural hearing capability.
However, two ways to resolve the second option are:
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First, the user could be asked if they know what types of sounds they hear well. This assumes the user knows
if they have difficulty hearing high frequency sounds, the most common type of sensorineural hearing loss
(Nadol, 1993), and/or they have difficulty hearing low frequency sounds. While this approach provides rather
poor precision, it may be just enough (or minimally sufficient) to provide better access for the user since it can
communicate to the system the need to adjust groups of sounds into perceivable ranges.

Second, if the system was to learn the user’s range of hearing through system volume adjustments over time,
then information on the minimum and maximum volume (i.e., comfort levels) can be collected and used to
compute the user’s capabilities and update (with the user’s permission) the user's own CAPge. This is a
more adaptive approach whlch may Iead to greater preC|S|on for ampllflcatlon However, thls approach suffers

two weak
perception
a limited ¢
hardware
another ty

It is not
capabilitie
hardware
user’s con

Where AT
be consid

A.2.4 Johann’s CAP

This user
document
individuall
input cap3

First, we d

of all audltory information because |t does not adjust the range of frequencres the system uses’i
roup which the user can perceive it only adjusts amplification, and b) it is dependant on theaugq
being used since user adjustments to hear using one type of audio hardware may not work w
pe of audio hardware.

recommended that the system provide some pure tone hearing test to deterimine the heari
5 of the user. The precision of such a test would be strongly influenced (by a combination
and environment. Further, this approach may be culturally inappropriate, may take too long for 1
nfort, or may cause discomfort (e.g., tinnitus).

relevant to the capability is otherwise absent, issues similar to thet:above discussion may need
bred in the development of tools designed to support the CAP.

s CAPcgs document the capability of fully using most available input modalities and specificg
the user’'s monaural hearing capability. The correct@pproach to document this is to separately a
y document every one of the user’s input capabilitie’s including the user’s unique auditory moda
bilities.

Identification

ocument that this user is capable of fullyusing visual modality input. Table 14 shows the IR record.

to
jio
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Type CAPR

Name Johann_Visual IR

Qualifier MAY

Description Johann’s visual modality input capabilities.

Linkages

Higher-CAP {<Johanns_Cap, >}

Peer-CAP {<Johann_Tactile_IR, >,
Johann_Auditory IR, >}

Peer-CAPpe

Peer-CAP {<Johann_OT, >}

Lower-CAP), {<Johann-Visual_Input_Modality, >}

Lower-CAP~

Lower-CAPp

Channels

Channel capacity | N

Sharing capability | SHARABLE
CF operations CONTINUOUS
Priority HIGH

Table 14 — Johann’s visual modality input
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Table 14 documents Johann’s capabilities to perceive visual data:

interacts with the others.

Type indicates this is an IR record,

Qualifier is “MAY” to indicate the optional use in this user’'s CAP,
Higher-CAP links to this user's CAP|c,

Peer-CAP, lists the other IR records contained in Johann’s CAP because each of these CAPs

ISO/IEC 24756:2009(E)

e Peer-CAPqr lists the only OT record contained in Johann’s CAP because this CAP interacts with

each of the CAP|gs.

Lower-CAP,, links to a CAPy, describing Johann'’s visual input modality, media, and languages.

Priority is set to HIGH.

Chal”lcll uapaw'l.‘y ;O ‘Ik‘i” tU OhUVV that th;b UuotTl udarll havc |||u:t;p:c V;OUG: ;I ||Juto at d t;IIIU.
Sharing capacity is SHARABLE because the user is able to work with multiple visual inputs)at a time.
CF operations is CONTINUOUS.

THe corresponding CAP); appears in Table 15.

Identification

Type

CAPy,

Name

Johann-Visual_Input_Modality

Qualifier

MAY

Description

Johann can use any visual'input media.

Linkages

Higher-CAP g

{<Johann_VisualnIR, >}

Higher-CAP o1

Higher-CAPpg

Peer-CAP),

Peer-CAP-

Peer-CAPp

Modality-Specific'Information

ModalityType

VISUAL

MediaTypes

{TextWritten,

Picture,

VisualModel,

Movie,
DynamicVisualModel}

Language

{<deu, Latn>}

Tgbled5/documents the types of media and languages Johann can use in the visual modality:

Table 15 — Johann’s visual modality input media

e Medialypes lists the types of media that are specific to the visual moaality.
e Language shows this user’s language capabilities (in this case, German together with the Latin script).

NOTE
read German text.

Language, together with MediaTypes’s documentation of support for TextWritten, informs us that Johann can

Documenting this user’s capability to fully use tactile modality inputs includes a similar pair of CAP|g and

CAP,, records for the tactile modality.

Documenting this user’s auditory input capabilities is similar; however it also requires the addition of a CAP
to document this user’s unique auditory modality input capabilities. Table 16 shows the IR record.
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Table 16 ¢

e Lower-CAP. links to a CAP to list the capabilities of the user’s auditory modality input.

e C
in

e S
tin

e P
S
Table 17 s

Identification

but event.

ne.

HARABLE.

Type CAPR

Name Johann_Auditory IR

Qualifier MAY

Description Johann’s auditory modality input
capabilities.

Linkages

Higher-CAP {<Johanns_Cap, >}

Peer-CAP {<Johann_Tactile_ IR, >,
<Johann_Visual_IR, >}

Peer-CAPo1 {<Johann_OT, >}

Lower-CAPy, {<Johann-Auditory_Input_Modality, >}

Lower-CAP. {<Johann-Auditory_Input_Capability, >}

Lower-CAPp

Channels

Channel capacity | 1

Sharing capability | DEDICATED

CF operations INTERMITTENT

Priority HIGH

Table 16 — Johann's auditory modality input

hows the corresponding CAP,.

ocuments this user’s ability to perceive auditory data:

naring capacity is DEDICATED because the useris unable to work with multiple auditory inputs a

Identification

Type CAPy

Name Johann-Auditory _Input_Modality
Qualifier MAY

Description Johann can use certain auditory input.
Linkages

Higher-CAP g {<Johann_Auditory IR, >}

Higher-CAPqt

Higher-CAPpg

hannel capacity is 1 because this user has only ong.Working ear which is tasked for every auditory

I a

fiority could be set to any value. Technically, it does not apply because the described channel is fot

30

Pppr-(‘.APM
Peer-CAP. {<Johann-Auditory_Input_Capability, >}
Peer-CAPp
Modality-Specific Information
ModalityType AUDITORY
MediaTypes {TextSpoken,
Sound,
Music}
Language {<deu, NIL>}

Table 17 — Johann’s auditory modality input media
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Table 17 documents this user’s ability to use auditory data:

NOTE

o MediaTypes lists the types of media that are specific to the auditory modality.
e Language shows this user’s language capabilities (in this case, German).

code ‘NIL .

Table 18 indicates this user’s unique auditory modality input capabilities in terms of a CAP.

Since there is no known script to document German in the auditory modality, Language contains the script-

TH

TH

Identitication

Type CAP.

Name Johann-Auditory_Input_Capability

Qualifier MAY

Description This capability record documents monaural
auditory modality input capabilities.

Linkages

Higher-CAP {<Johann_Auditory_IR, >}

Higher-CAP o1
Higher-CAPpg

Peer-CAP), {<Johann-Auditory_Input ‘Modality, >}
Peer-CAP.

Peer-CAPp

Capability-Specific Information

Capability name Monaural

Capability 0

instance

Capability values Right

Table 18 — Johann’s auditory modality input capabilities
e CAP. in Table 18 documents Johann'’s ability to use stereo sound:

e Capability name “Monaural” enables users to state that of the two or more channels of stere
output a system may.use, only one can be heard.

¢ Note no provisien is made for specific amplification or minimum volume.
is user has monaural hearing capability and does not have stereo hearing capability. Informatio
stereo sound<{cannot be decoded by this user. Table 18 notes this user capability by ensuring
tput favours ‘the user’s right ear.

shown in Table 19, this user's CAPgs also document the capability of fully using all availa

b audio

h encoded
all audio

ble output

pdalijties.
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Table 19 ¢

Since Joh
we can su

32

T)
Q
H
L
P
P

P
th
ch

Identification

Type CAPqt

Name Johann_OT

Qualifier MAY

Description Johann’s output capabilities.

Linkages

Higher-CAP | {<Johann_Cap, >}

Peer-CAP {<Johann_Tactile_IR, >,
<Johann Visual IR, >
<Johann_Auditory IR, >}

Peer-CAPpg

Peer-CAPt

Lower-CAP), {<Johann-AllModality, >}

Lower-CAP.

Lower-CAPp

Channels

Channel capacity | N

Sharing capability | SHARABLE

CF operations CONTINUOUS

Priority URGENT

annel settings.

Table 19 — A CAP for Johann’s output capabilities
ocuments Johann’s capabilities to produce data:

pe contains the default entry for an OT rather than for an IR,

Lalifier is “MAY” to indicate the optional use.in“this user's CAP,
gher-CAP| links to this user's CAP,¢,

wer-CAP), links to the CAP), used by this CAP .

per-CAP|R links to the peer CAR g-also contained in this user’'s CAP, and
per-CAPqo1 has no link to any peer CAPgr since this record is the only CAP .

iority is URGENT because the channel settings here apply to all of the output channels. This meg
bt the user can usé€-any output channel at any time since every output channel has the same

ann is able toduse all available output modalities, rather than documenting each separate modal
mmarizethis information as shown in Table 20.

ns

ty,
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Identification

Type CAPy,

Name Johann-AllModality
Qualifier MAY

Description Johann’s modalities
Linkages

Higher-CAP

Higher-CAP o1

{<Johann_OT, >}

Hiaher-CAP.
=) P

—
Q)

If
Wa

cal

I

Peer-CAP,

Peer-CAP-

Peer-CAPp

Modality-Specific Information
ModalityType ALL
MediaTypes {ALL}
Language {<deu, Latn>}

Table 20 — Johann’s only output modality-record

ble 20 documents Johann’s supported output modalities:

Type contains the default entry for a CAP),,

Higher-CAP| is not set because no CAP|g uses this;.CAP,,

Higher-CAPgt links to the CAP that uses this GAP,,

Modality Type is set to ALL indicating that all modalities are supported by this user,
MediaTypes is set to ALL indicating that altmedia are supported by this user, and
Language is set to show this user’s language capabilities (German together with the Latin sq

ohann was not able to use all output modalities, then each capability would need to be listed sep
s the case of his input capabilities. Eorexample, if Johann found it difficult to use software that ing
timeouts, this would be documented\as an output capability necessitating a breakdown of all his ot
pabilities. Table 21 shows how.a CAP would document a timeout capability due to dexterity issug

Identification

Type CAP.

Name Johann-Tactile_Output_Capability
Qualifier MAY

Description This capability record documents that the

user’s tactile modality output capabilities
restrict use of timeouts.

Linkages
Higher-CAP

ript).

prately, as
orporated
her output
S.

Higher-CAP At {<Johann Tactile OT, >}

Higher-CAPpg
Peer-CAPy,
Peer-CAP-
Peer-CAPp
Capability-Specific Information

{<Johann-Tactile_Output_Modality, >}

Capability name Timeout
Capability 0

instance

Capability values {<60, 60, s>}

Table 21 — Example timeout CAP.
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The CAP. in Table 21 documents how Johann’s ability to use software timeouts would be included in his
CAP\ g if needed:

e Capability name “Timeout” enables users to state both the minimum and maximum time they need to
respond to a timeout.

e Capability values shows that, for this user, a full minute is needed to respond to any timeout. The use
of two zeros (i.e., <0, 0, s>) would turn off the use of any timeouts.

The above fully documents Johann’s CAP. At a high level, Table 22 describes the structure of Johann’s CAP.

Name Type Unary Tables
Operator
1.0 Johanns_Cap CAPysg | MAY Table 13
1.1 Johann_Tactile_IR CAPRr MAY Like Table 14
1.1.1 Johann-Tactile_Input_Modality CAPy, MAY Like Table 15
1.2 Johann_Visual_IR CAPRr MAY Table 14
1.2.1 Johann-Visual_Input_Modality CAPy, MAY Table 15
1.3 Johann_Auditory_IR CAPRr MAY Table16
1.3.1 Johann-Auditory _Input_Modality CAPy, MAY Table 17
1.3.2 Johann-Auditory_Input_Capability | CAP¢ MAY Table 18
1.4 Johann_OT CAPgr | MAY Table 19
1.4.1 Johann-AllModality CAPy, MAY Table 20

Table 22 — Structure of CAP g for*Johann”

Figure 7 shows a high level view of the structure of Johann’s.CAP in tree form.
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Johanns Cap

= Johann_Tactile IR

L Johann-Tactile_Input_Modality

— Johann_Visual_IR

L Johann-Visual_Input_Modality.

— Johann_Auditory IR

Johann-Auditory fnput_Modality

Johann-Auditory Input_Capability

— Johann_ OT

< Johann-AllModality

Figure 7'— Tree representation of CAP g for “Johann”

Al3 Systems

Af3.1 Introduction to System CAPs

THis section describes an example system and the contents of its CAPSYS. The description given bglow is not

descnptlon g|ven below is mtended onIy for |IIustrat|on

It is suggested that creation of CAPgygS be guided by the following parameters:
1) Approach CAPgygs as an additive model. Always assume no support for any modalities and media
types unless otherwise stated.
2) System capabilities are documented in terms of the supporting hardware and software available.

3) To the greatest extent possible, base CAPgygs on manufacturer’'s specifications. Even generic
CAPgygs need some basis in reality.

4) CAPgyg names can focus on modalities as well as systems and their components.
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5)
6)

CAPgygs must use the data values described in Clause 6.

Because a preference is not an access issue, CAPgygs cannot be used to document preferences.

Systems are documented within a CAP by documenting all system components including software and
peripherals in terms of the modalities they support. For example, a keyboard can be documented in a CAPgyg
as a system component that supports tactile input. This approach is similar to how the user example above is
documented and has the advantage of allowing devices that have both input and output properties (e.g., a
force feedback joystick) to be documented within the same CAPgy g record.

A.3.2 The CAP approach to Systems

This Interpational Standard considers a system to be a combination of hardware and software compone
that receife input from, and communicate output to, a human user (see ISO 13407). The UARMomo
presented| in Clause 5 presents a system as a composite of processing capabilities, interactionccapabilitic
and data

nts
el
BS,

presented to a user through an interface. In terms of the CAP, this interface can he_seen as the
capability of a system to receive or transmit information in a specific modality.

For example, a microphone connected to a system is most useful if the system has software that uses it.|In
this example, “software” encompasses not just hardware drivers but, perhaps more\importantly, applicatigns
that can ulse the input auditory modality data received by the microphone. Thus, the microphone is essentiglly
useless if there is no software that uses it.
The exan|ple system discussed below presents a CAP which may deseribe a typical computing system| It
highlights |the philosophy of ISO 9241-171 to ensure full use via the.keyboard only. However, there is ho
restriction|on the use of the mouse.
As noted gt the beginning of this Annex, linkages are described in terms of <cap-name, linkage-type> pajrs
and, wherg the linkage-type is not specified, the default value:forthe record type is to be assumed. In the cgse
of systemp, AND is the default linkage-type. The linkage-types OR and XOR must be explicitly stated. Reqall
that ANO implies that both operands of the conjunction “are included together” (not necessafily
simultanepusly) for access.
A.3.3 Dgscription of Example System
A desktop computer of the type normally found in many households. This
computer has a microphone and speakers that could be used for alternative
input/output modalitiés however, only the already built-in AT consisting of the
basic Computer_Interface Access Enhancements developed by the Trace
R&D Center of the University of Wisconsin-Madison?) is available — no other
third party provider AT is available.
The systen has the following:
Input:
¢ QWERTY keyboard and software that can read this input.
o Right*handed ergonomic two-button mouse with scroll wheel and software that can use this input.
¢ Microphone and software that can record or transmit via internet this input.
Output:
e 17-inch monitor capable of supporting all standard resolutions and software that supports this display.
e Stereo speakers and software that outputs various types of audio.
1) That is: StickyKeys, SlowKeys, BounceKeys, FilterKeys, MouseKeys, RepeatKeys, ToggleKeys, SoundSentry,

ShowSounds, Time Out and SerialKeys (see ISO 9241-171).

36
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Thus, this system’s CAP;gg must at least document the following capabilities:

Auditory Input: The presence of a microphone suggests this system supports auditory input capabilities. Its
software limits the range of these capabilities to general sounds to be recorded and/or transmitted (e.g., over
the internet). This means that the system has sound and music media auditory output capabilities but cannot
use this information as input data (e.g., speech recognition).

Auditory Output: The presence of stereo speakers suggests this system supports stereo auditory output
capabilities. Its software supports audio playback meaning that the system is capable of playback of any
previously recorded audio input. Its software also supports system generated audio output such as error
alarms:

Visual Input: The absence of a camera or other visual input device suggests this system does npt support
vigual input capabilities.

Visual Output: The presence of a monitor supporting all standard resolutions suggests. this systenmp supports
vigual output capabilities. Its software fully supports this display. This means that this system is capable of all
fofms of visual output via the monitor.

T4ctile Input: The presence of a keyboard and mouse suggests this syStem supports some tactile input
capabilities. Its software fully supports these input devices. This meansithat the system is capablg of using
text input via keyboard and generic mouse input for navigation and mahipulation of user interfaces.

T4ctile Output: The absence of an explicit tactile output device suggests this system does not support tactile
output capabilities.

Af3.4 Example system’s CAP

This system’s CAPgs document the capability of using specific input and output modalities. We stgrt with the
CAP | for this system, shown in Table 23.

CAP,. Identification

Name System1

Type CAPgyg

Qualifier MAY

Description This is the starting point of the

system CAP for the Example
System example.

CAP, Linkages

Highef<GAP, {<Root, >}
Peer-CAP |
Lower-CAP|g {<System1-Tactile_Input, >,

<System1-Auditory_Input, OR>}
Lower-CAPpg
Lower-CAPt {<System1-Visual Output, >,

<System 1-Auditory_Output, OR>J

Table 23 — A CAP for “Example System”
Table 23 documents the start of this system’s CAP:
e Higher-CAPg links to the Root CAP specified at the beginning of this Annex.
In Table 23, the use of the linkage-type OR indicates that other modalities are available. For example, the

system can support certain types of auditory input. Only those modalities that are ANDed (i.e., the default)
indicate modalities that are required by the interface of the system to interact with it.
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Now we document all of the input capabilities of this system. If we start with the tactile modality, we can

document

the keyboard and mouse. The CAPy for this modality is shown in Table 24.

Identification

Table 24

Type CAPRr

Name System1-Tactile_Input

Qualifier SHALL

Description Tactile modality input capabilities. A
standard PC US English QWERTY
keyboardandatwo=buttormrmousewittr=a
scroll wheel.

Linkages

Higher-CAP,¢ {<System1, >}

Peer-CAP {<System1-Auditory_Input, >}

Peer-CAPpg

Peer-CAPt {<System1-Visual_Output, OR>,
<System1-Auditory Output, OR>}

Lower-CAP), {<System1-Keyboard_Modality, >,

<System1-LeftMouseButton, OR>,
<System1-RightMouseButton, OR>
<System1-MouseWheel, OR>}
Lower-CAP¢ {<System1-Keyboard_Capability, >,
<System1-Mouse_Capability, OR>}

Lower-CAPp
Channels
Channel capacity | N

Sharing capability | DEDICATED
CF operations CONTINUOUS
Priority HIGH

Table 24 — Tactile input
ocuments the system’s capability to use tactile input:
this record, the use ‘of the linkage-type OR with Lower-CAP,; and Lower-CAP indicates other
ailable tactile modality interfaces and their capabilities, those that are ANDed (i.e., the defallt)

Hicate what is needed to use the system.

5 shown in.the CAP ;g examples, Peer-CAPrs are always ORed in CAPgs (and vice versa). This
dicates only what peer CAPqts are available.

While in t
system C

e-feal world this may not be the case, this Annex will assume for the purposes of this example that

this means that the system is only able to receive tactile |nput from one of the keyboard or mouse, but not

both.

Table 25 shows the CAP), for the keys of the keyboard documented in Table 24.
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Identification

Type CAPy,

Name System1-Keyboard Modality
Qualifier SHALL

Description The input keys of the keyboard.
Linkages

Higher-CAP g {<System1-Tactile_Input, >}

Higher-CAP o1
Hiahpr-CAPr,:-

Peer-CAP),

Peer-CAP- {<System1-Keyboard_Capability, >}
Peer-CAPp

Modality-Specific Information

ModalityType TACTILE

MediaTypes {TextWritten}

Language {<eng, Latn>}

Table 25 — Keyboard input modality

—
Q)

ble 25 documents this system’s ability to receive text input via keyboard:

e ModalityType is TACTILE because physical keyboards represent tactile modality input devices,
e MediaTypes indicates that written text is the type of media produced by keyboards, and

e Language is set to indicate that this keyboard'is specific to Latin alphabets and the English language
character set.

Kgyboards can come in several sizes and layouts, for example, laptop keyboards are often reducgd in size,
and BlackBerry™ keyboards are very small-in size. Keyboard size is an important access issue| for some
users. For example, a user who has,small hands might not be able to use a full sized keybodrd. These
dimensions and ISO/IEC 9995-3 recognized national layout (i.e., QWERTY, the US English natiopal layout)
can be specified in a CAP as shownin Table 26.

WE document the mouse starting in Table 27. Note that, according to the record in Table 27, th¢ mouse’s
buttons and scroll wheel are treated in separate CAP);s because they are each operable controls| with their
own modalities and potential capabilities. Table 27 shows the CAP), for the left mouse button.
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Identification

Type CAP.

Name System1-Keyboard Capability

Qualifier SHALL

Description The keyboard’s capabilities. Here the
length, width, height, and layout of the
keyboard are described.

Linkages

Higher-CAP g {<System1-Tactile_Input, >}

Higher-CAP

Higher-CAPpg

Peer-CAP, {<System1-Keyboard Modality, >}

Peer-CAP.

Peer-CAPp

Capability-Specific Information

Capability name Length

Capability instance 0

Capability values {<45.72, 45.72, cm>}

Capability name Width

Capability instance 0

Capability values {<20.32, 20.32, cm>}

Capability name Height

Capability instance 0

Capability values

{<5.715, 5.715, cm=>}

Capability name

other-ISO/IEC 9995-3-KeyboardLayout

Capability instance

0

Capability values

en_US

Table 26 — Keyboard input modality capabilities

Identification

Type CAPy

Name System1-LeftMouseButton

Qualifier MAY

Description The modality of the left-side mouse button.
Linkages

Higher<CAP g {<System1-Tactile_Input, >}

Higher-CAPqt

Higher-CAPpg

Peer-CAP), {<System1-RightMouseButton, OR>,
<System1-MouseWheel, OR>}

Peer-CAP. {<Mouse_Capability, >}

Peer-CAPp

Modality-Specific Information

ModalityType TACTILE

MediaTypes {NONE}

Language {<NONE, NIL>}

Table 27 — Left mouse button input modality
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Table 27 documents that this mouse button can receive tactile input:

Si
sh

Mi

gmcog

":-"O.C 5(_/)

TH
us

e Qualifieris MAY to indicate the optional use of the mouse.

e The linkage-type OR is specified on Peer-CAP);s at this level to indicate other mouse buttons could

also be used,

e The linkage-type AND is implied on Peer-CAP:s at this level to indicate the capabilities associated

with this CAP),

e ModalityType is set to TACTILE because mice represent a tactile input method,

Ad P H ko AN Lo bl ol & b £odle Lot OAD
hd VICUId T yPoTo 15 STL U INUINL UTLAUST T TTTUUST UUTOS TIUL SUPPUTL dlly UT'UITT TAPIIUIL OAT 111

listed in Table 5, and

e Language is set to indicate that mice are language neutral.

nce the right-hand mouse button and the scroll wheel have the same settings, their’records
own here.

ut device is explicitly ergonomically configured for a right- or left-handed person.

dia types

vill not be

ce may be ergonomically designed to fit a certain hand. ISO/IEC 24751 allows us to specify whether an

e come in several sizes, for example, mini (extra small) mice are commonly used with laptops. Mouse size

impact one user across different ages as well as different users with different handsizes. Sing
r, a specific mouse size would be a preference, such information was not provided in the use
ve. However, mouse size can be documented in a system’s CAP to enable users who do not h
use size capabilities to choose mice within a specific size range.

ce there is no current International Standard that proyides an explicit definition of pointing device
rmation must be encoded using Sl units. The actual physical size of the mouse is not easily com
rs, thus to make this specification even more_useful when comparing users, the handsize the
igned for is specified instead. Handsize is measured from the crease of the wrist closest to the h
end of the middle finger.

us, Table 28 shows what the CAP for-this mouse might look like. Note that, in this Annex, all
ng ISO/IEC 24751, in the interests-of.space and readability, only show the portion of the XML cod

e, for this
r example
ave broad

sizes, this
parable to
mouse is
and out to

examples
e needed.
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Identification

Type CAP.

Name Mouse_Capability

Qualifier MAY

Description Additional properties and capabilities of
the mouse. Here the size and handedness
of the mouse is described.

Linkages

Higher-CAP g {<System1-Tactile_Input, >}

Table 28 ¢

e The linkage-type OR may,or may not be specified on Peer-CAP;s at this level. If they are ANDed
s CAPg, it shows that.they go together. If they are ORed, it indicates alternatives.

th

-

Note that
the mous¢
back-click

Higher-CAP o1

Higher-CAPpg

Peer-CAP), {<System1-LeftMouseButton, >,
<System1-RightMouseButton, OR>,
<System1-MouseWheel, OR>}

Peer-CAP.

Peer-CAPp

Capability-Specific Information

Capability name Handsize
Capability 0
instance

Capability values

{<17, 19, cm>}

Capability name

other-ISO/IEC24751-handedness

Capability
instance

0

Capability values

<alternativePointing>
<handedness value="right"/>
</alterpativePointing>

Table 28 — An ergonomically right-handed mouse for a medium sized hand

ocuments this mouse’s capabifities:

his CAR-dOes not force the user to use all of the mouse buttons. It only documents the presence
e and\the number of buttons available. The rightmost mouse button has been ORed to show t
in this case, via right-click

ng
(|e, the |eftm O a o5 O P v
sprained wrist, etc.) which can be associated with using a mouse (e.g., Fagarasanu & Kumar, 2003).

(

e mouse Capability handsize indicates this mouse is considered “medium sized”, and

e handedness Capability documents that this mouse is ergonomically right-handed.

—

(0]

The only other input modality supported by this system is the auditory modality via the microphone and its
supporting software. The CAP|g is shown in Table 29.
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