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IEEE Standards documents are developed within the Technical Committees of the
IEEE Societies and the Standards Coordinating Commiittees of the IEEE Standards
Board. Members of the committees serve voluntarily and without compensation.
They are not necessarily members of the Institute. The standards developed within
IEEE represent a consensus of the broad expertise on the subject within the Institute
as well as those activities outside of IEEE that have expressed an interest in partici-
pating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard
does not imply that there are no other ways to produce, test, measure, purchase, mar-
ket, or provide other goods and services related to the scope of the IEEE Standard.
Furthermore, the viewpoint expressed at the time a standard is approved and issued is
subject to change brought about through developments in the state of the art and
comments received from users of the standard. Every IEEE Standard is subjected to
review at least every five years for revision or reaffirmation. When a document is
more than five years old and has not been reaffirmed, it is reasonable to conclude that
its contents, although still of some value, do not wholly reflect the present state of the
art. Users are cautioned to check to determine that they have the latest edition of any
IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party,
regardless of membership affiliation with IEEE. Suggestions for changes in docu-
ments should be in the form of a proposed change of text, together with appropriate
supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions
of standards as they relate to specific applications. When the need for interpretations
is brought to the attention of IEEE, the Institute will initiate action to prepare appro-
priate responses. Since IEEE Standards represent a consensus of all concerned inter-
ests, it is important to ensure that any interpretation has also received the concurrence
of a balance of interests. For this reason IEEE and the members of its technical com-
mittees are not able to provide an instant response to interpretation requests except in
those cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331
USA

IEEE standards documents may involve the use of patented technology. Their
approval by the Institute of Electrical and Electronics Engineers does not mean that
using such technology for the purpose of conforming to such standards is authorized
by the patent owner. It is the obligation of the user of such technology to obtain all
necessary permissions.
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Introduction

(This introduction is not a part of IEEE Std 1295-1993, IEEE Standard for Information Technology—Window
System—Modular Toolkit Environment (MTE), but is included for information only.)

The purpose of this standard is to define a source-code level interface to an X Window Sys-

1

2 tem? toolkit Graphical User Interface (GUI) environment based on the Motif? Application
3 Environment Specification User Environment Volume {B4} and OSF/Motif Style Guide {BS5}.
4 This environment includes a C-language application program interface (API) and a
5 specification of appearance and behavior of visual objects consistent with the GUI Drivability
6 recommended practice being developed by IEEE P1201.2 {B3}.

7 This Modular Toolkit Environment standard, hereinafter referred to as MTE, represents a por-
8 tion of the interface requirements for a fully functional GUI. The other standards or
9 specifications that serve as foundations for this interface are

10 — The X Window System protocol, being standardized by Accredited Standards Commit-
11 tee X3H3.6

12 — The X Library, specified in the Xlib Specification {5}

13 — The X Toolkit and Intrinsics, specified in the X Toolkit Specification {4}

14 All of these interfaces have become de facto standards within the United States by their
15 specification as FIPS PUB 158.

16 One of the goals of the developers of the standard was to identify and maximize the common
17 elements with other X Window System toolkit GUI environments.

18 Within this document, the term ‘‘MTE’’ refers to this standard.

19 Organization of the Standard

20 This standard is divided into eight sections, as follows:
21 — Section 1 presents information about this standard, including a description of the scope,
2 normative references, and conformance.
23 — Section 2 specifies general requirements, including an explanation of conventions and
24 definitions, and concepts and features.
25 — Section 3 specifies the input model, and describes navigation, selection, and activation
26 of user interface features.
27 — Section 4 specifies shell widget classes.
28 — Section 5 specifies manager widget classes.
29 1) X Window System is a trademark of the Massachusetts Institute of Technology.
30 2) Motif is a registered trademark of Open Software Foundation, Inc. in the USA and other countries.
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31 — Section 6 specifies primitive widget classes.

32 — Section 7 specifies font and string management.

33 — Section 8 specifies toolkit functions.

34 Most of the clauses describe a single service interface. The C-language binding for the service
35 interface is given in the subclause labeled ‘‘Synopsis.”” The ‘‘Description’’ subclause pro-
36 vides a specification of the operation performed by the service interface. Some examples may
37 be provided to illustrate the interfaces described. In most cases there is also a ‘‘Return Value’’
38 subclause specifying return values. References are used to direct the reader to other related
39 sections.

40 Normative annexes are a part of this standard and impose requirements. There is one norma-
41 tive annex in this document. Informative annexes are not part of the standard and are provided
42 for information only. They are provided for guidance and to help understanding. There are
43 three informative annexes in this standard.

44 In publishing this standard, its developers intend to provide a yardstick against which various
45 graphical user interface toolkit implementations can be measured for conformance. It is not
46 the intent of the developers to measure or rate any products, to reward or sanction any vendors
47 of products for conformance or lack of conformance to this standard, or to attempt to enforce
48 this standard by these or any other means. The responsibility for determining the degree of
49 conformance or lack thereof with this standard rests solely with the individual who is evaluat-
50 ing the product claiming to be in conformance with this standard.

51 This introduction, the foreword, any footnotes or other notes accompanying the text, and the
52 informative annexes are not considered part of the standard. Annexes B and C are informative.

53 Acknowledgments

54 The base documents for this standard are the Application Environment Specification, User
55 Environment Volume {B4} and the OSF/Motif Style Guide {BS}, copyright 1993 by Open
56 Software Foundation. The IEEE is grateful to Open Software Foundation for permission to use
57 their materials.

58 Related Standards Activities

59 There are other standards activities concerning GUIs in progress within the IEEE Computer
60 Society, and similar efforts can be anticipated in the future.
61 The following areas are under active consideration at this time or are expected to become
62 active in the near future:>
63 — A standard for a *‘virtual toolkit interface,”” under development by IEEE P1201.1.
64 — A recommended practice on user portability and driveability, under development by
65 IEEE P1201.2 {B3}.
66 3) A Standards Status Report that lists all current IEEE Computer Society standards projects is available from the
67 IEEE Computer Society, 1730 Massachusetts Avenue NW, Washington, DC 20036-1903; Telephone:
68 +1 202 371-0101; FAX: +1 202 728-9614.
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IEEE Standard for Information Technology—X
Window System—Modular Toolkit Environment
(MTE)

Section 1: Overview

1 1.1 Scope
2 "This standard defines a standard application programming interface (API) to and a standard
3 appearance and behavior of an X Window System toolkit graphical user interface (GUI)
4 environment based on the OSF/Motif Style Guide {BS5} and the Application Environment
5 Specification User Environment Volume {B4}. The standard serves to support application por-
6 tability at the source-code level and is intended to be used by both application developers and
7 toolkit implementors.
8 This standard describes the external characteristics and facilities that are of importance to
9 applications developers, rather than the internal construction techniques employed to achieve
10 these capabilities. Special emphasis is placed on those functions and facilities that are needed
1 in a wide variety of commercial applications. The descriptions of widgets in this standard
12 emphasize their programmatic interfaces and their external functional characteristics and user
13 interface, rather than their exact visual appearance.
14 This standard defines program interfaces exclusively at the source-code level. The objective is
15 that a Strictly Conforming Modular Toolkit Environment (MTE) Application source program
16 can be translated to execute on a conforming implementation.
17 This standard has been designed to be used by both application programmers and toolkit
18 implementors. However, it is intended to be a reference document and not a tutorial on the use
19 of the services, the widgets, or the interrelationships between the widgets and the APIs in this
20 document and those in other components of the X Window System or the operating system
21 itself.

1.1 Scope 1
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2 1.2 Normative References

23 The following standards contain provisions that, through references in this text, constitute pro-
24 visions of this standard. At the time of publication, the editions indicated were valid. All stan-
25 dards are subject to revision, and parties to agreements based on this standard are encouraged
26 to investigate the possibility of applying the most recent editions of the standards listed below.

27 {1}  ISO/EC 646: 1991, Information technology—ISO 7-bit coded character set for infor-
28 mation interchange.

29 {2}  ISO 8859-1: 1987, Information processing—ISO 8-bit single-byte coded graphic char-
30 acter sets—Part 1: Latin alphabet No. 1.

31 {3} ISO/IEC 9899: 1990, Programming languages—C.

32 {4}  Asente, Paul J., Swick, Ralph R.; with McCormack, Joel, X Window System X Toolkit
33 Specification, X Version 11, Release 4. Bedford, MA: Digital Press, 1990.

34 {5}  Scheifler, Robert W., Gettys, Jim; with Flowers, Jim, and Rosenthal, David, X Window
35 System: The Complete Reference to Xlib, X Protocol, ICCCM, XLFD, Third Edition.
36 Burlington, MA: Digital Press (X and Motif Series), 1992.

37 1.3 Conformance

38 1.3.1 Implementation Conformance

3  1.3.1.1 Conformance Requirements

40 A conforming implementation shall meet all of the following criteria:
41 (1) The toolkit shall support all required interfaces defined within this standard. These
42 interfaces shall support the functional behavior described herein.
43 (2) The toolkit may provide additional or enhanced widgets, functions, and graphical
44 user interface facilities not required by this standard. Nonstandard extensions should
45 be identified as such in the toolkit documentation. Nonstandard extensions, when
46 used, may change the behavior of widgets, functions, and graphical user interface
47 facilities defined by this standard. In such cases, the conformance document for the
43 implementation (see 2.2.1.2) shall define an execution environment (i.e., shall pro-
49 vide general operating instructions) in which an application can be run with the
50 behavior specified by the standard. In no case shall such an environment require
51 modification of a Strictly Conforming MTE Application.
52 1) ISO/IEC documents can be obtained from the ISO office, 1, Rue de Varembé, Case Postale 56, CH-1211, Genéve
53 20, Switzerland/Suisse, and in the USA from the American National Standards Institute, 11 West 42nd Street,
54 New York, NY 10036, USA.

2 1 Overview
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55 1.3.1.2 Documentation

56 A conformance document with the following information shall be available for an implementa-
57 tion claiming conformance to this standard. The conformance document shall have the same
58 structure as this standard, with the information presented in the appropriately numbered sec-
59 tions; sections that consist solely of subordinate section titles, with no other information, are
60 not required.

61 The conformance document shall not contain information about extended facilities or capabili-
62 ties outside the scope of this standard unless those extensions affect the behavior of a Strictly
63 Conforming MTE Application; in such cases, the documentation required by the previous sub-
64 clause shall be included.

65 The conformance document shall contain a statement that indicates the full name, number, and
66 date of the standard that applies. The conformance document may also list software standards
67 approved by ISO/IEC or any ISO/IEC member body that are available for use by a Conforming
68 MTE Application. Applicable characteristics where documentation is required by one of these
69 standards, or by standards of government bodies, may also be included.

70 The conformance document shall describe the behavior of the implementation for all
71 implementation-defined features defined in this standard. This requirement shall be met by
72 listing these features and providing either a specific reference to the toolkit documentation or
73 providing full syntax and semantics of these features. When the value or behavior in the
74 implementation is designed to be variable or customizable on each instantiation of the toolkit,
75 the implementation provider shall document the nature and permissible ranges of this

76 variation.

77 The conformance document may specify the behavior of the implementation for those features
78 where this standard states that implementations may vary or where features are identified as
79 undefined or unspecified.

80 No specifications other than those described in this subclause shall be present in the confor-
81 mance document.

82 The phrase ‘‘shall be documented’’ in this standard means that documentation of the feature
83 shall appear in the conformance document, as described previously, unless the toolkit docu-
84 mentation is explicitly mentioned.

85 The toolkit documentation should also contain the information found in the conformance
86 document.

87 1.3.2 Application Conformance

88 All applications claiming conformance to this standard fall within one of the categories
89 described in the following subclauses.
1.3 Conformance 3
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90 1.3.2.1 Strictly Conforming MTE Applications

91 A Strictly Conforming MTE Application is an application that requires only the facilities
92 described in this standard (including any required facilities of the X Library and X Toolkit; see
93 the Xlib Specification {5} and the X Toolkit Specification {4}. Such an application

94 (1) Shall accept any implementation behavior that results from actions it takes in areas
95 described in this standard as implementation defined or unspecified, or where the
96 standard indicates that implementations may vary

97 (2) Shall not perform any actions that are described as producing undefined results

98 (3) Shall accept any value in the range permitted by this standard for symbolic con-
99 stants, but shall not rely on any value in the range being greater than the minimum
100 listed in this standard

101 (4) Shall not use facilities designated as obsolescent

102 (5) Is required to tolerate, and is permitted to adapt to, the presence or absence of
103 optional facilities that are described using the verb may

104 Within this standard, any restrictions placed upon a Conforming MTE Application shall also
105 restrict a Strictly Conforming MTE Application.

106 1.3.2.2 Conforming MTE Application

107 The term Conforming MTE Application is used to describe either of the two application types
108 described in the following subclauses.

109 1.3.2.2.1 ISO/IEC Conforming MTE Application

110 An ISO/IEC Conforming MTE Application is an application that uses only the facilities
11 described in this standard (including any required facilities of the X Toolkit; see X Toolkit
112 Specification {4}) and approved conforming language bindings for any ISO or IEC standard.
113 Such an application shall include a statement of conformance that documents all options and
114 limit dependencies, and all other ISO or IEC standards used.

115 1.3.2.2.2 <National Body> Conforming MTE Application

116 A <National Body> Conforming MTE Application differs from an ISO/IEC Conforming MTE
117 Application in that it may also use specific standards of a single ISO/IEC member body referred
118 to here as ‘‘<National Body>.”” Such an application shall include a statement of conformance
19 that documents all options and limit dependencies, and all other <National Body> standards
120 used.

121 1.3.2.3 Conforming MTE Application Using Extensions

122 A Conforming MTE Application Using Extensions is an application that differs from a Con-
123 forming MTE Application only in that it uses nonstandard facilities that are consistent with this
124 standard. Such an application shall fully document its requirements for these extended facili-
125 ties, in addition to the documentation required of a Conforming MTE Application. A Con-
126 forming MTE Application Using Extensions shall be either an ISO/IEC Conforming MTE
127 Application Using Extensions or a <National Body> Conforming MTE Application Using
128 Extensions (see 1.3.2.2.1 and 1.3.2.2.2).

4 1 Overview
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Section 2: General Requirements

2.1 Typographic Conventions

This standard uses the following typographic conventions:

(1) The italic font is used for
— Cross-references to defined terms and symbolic parameters that are generally
substituted with real values by the application
— Global external variable names
(2) The bold font is used with a word in all capital letters, such as
PATH
and to represent an environment variable. It is also used for the term ‘‘NULL
pointer.”’
(3) The constant-width (Courier) font is used
— For C-language datatypes, function names, and literal strings
— To illustrate examples of system input or output where exact usage is depicted
— For references to utility names and C language headers
— For widget action routine names
— For window system events
— For keys
— For mouse buttons
— For actions
(4) Symbolic constants returned by many functions as error numbers are represented as
[ERRNO]
(5) Symbolic constants or limits defined in certain headers are represented as
{LIMIT}
(6) Modifier keys are represented as modifier-key-names, for example:
MCtrl
(7) All other keys are represented as key-names, for example:
KTab
2.1 Typographic Conventions 5

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 13:46:28 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1295-1993


http://www.avadocuments.com/doc/ieee-1295-1993
http://www.avadocuments.com/doc/ieee-1295-1993

IEEE Std 1295-1993 IEEE STANDARD FOR INFORMATION TECHNOLOGY—X WINDOW SYSTEM

28 (8) Mouse buttons are represented as mouse-button-names, for example:
29 BSelect
30 (9) When a control has additional behavior, the conditions governing this behavior are
31 specified using <>, for example:
32 <FocusIn> <OK Button Activated>
33 Numbers within braces, such as ‘‘POSIX.1 {B1},”’ represent cross-references to the Normative
34 References clause (see 1.2). If the number is preceded by a B, it represents a Bibliographic
35 entry (see Annex B). Bibliographic entries are for information only.
36 Defined terms are shown in three styles, depending on context:
37 — Terms defined in 2.2.1 and 2.2.2 are expressed as subclause titles. Alternative forms of
38 the terms appear in [brackets].
39 — The initial appearances of other terms, applying to a limited portion of the text, are in
40 italics .
41 — Subsequent appearances of the term are in the roman font.
42 Literal characters and strings used as input or output are shown in various ways, depending on
43 the context:
44 %, begin When no confusion would result, the character or string is rendered in the
45 Courier font and used directly in the text.
46 Ui In some cases a character is enclosed in single quotation marks, similar to
47 a C-language character constant. Unless otherwise noted, the quotation
48 marks shall not be used as input or output.
49 . ‘‘string’’ In some cases a string is enclosed in double quotation marks, similar to a
50 C-language string constant. Unless otherwise noted, the quotation marks
51 shall not be used as input or output.
52 Defined names that are usually lowercased, particularly argument names, are never used at the
53 beginning of a sentence or anywhere else that regular English usage would require them to be
54 capitalized.
55 Parenthetical expressions within normative text also contain normative information. The gen-
56 eral typographical hierarchy of parenthetical expressions is
57 {0 C)H)1}
58 The square brackets are most frequently used to enclose a parenthetical expression that con-
59 tains a function name [such as waitpid( )], with its built-in parentheses.
60 In some cases, tabular information is presented ‘‘inline’’; in others it is presented in a
61 separately labeled table. This arrangement was employed purely for ease of typesetting and
62 there is no normative difference between these two cases.
63 Annexes marked as normative are parts of the standard that pose requirements, exactly the
64 same as the numbered sections, but that have been moved to the end of the document for clar-
65 ity of exposition. Informative annexes are for information only and pose no requirements. All
66 material preceding page 1 of the document (the ‘‘front matter’’) and the two indexes at the end
67 are also informative.

6 2 General Requirements
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68 Notes that appear in a smaller type size and that are indented have one of two different mean-
69 ings, depending on their location:

70 — When they are within the normal text of the document, they are the same as
71 footnotes—informative, posing no requirements on implementations or applications.

72 — When they are attached to tables or figures, they are normative, posing requirements.

73 Text marked as examples (including the use of ‘‘e.g.”’) is for information only.

74 The typographical conventions listed here are for ease of reading only. Editorial inconsisten-
75 cies in the use of typography are unintentional and have no normative meaning in this
76 standard.

7 2.2 Definitions

78 2.2.1 Conformance Terms

79 For the purposes of this standard, the following definitions apply.

80 2.2.1.1 can: Describes a permissible optional feature or behavior available to the applica-
81 tion or user; the implementation shall support such features or behaviors as mandatory require-
82 ments.

83 2.2.1.2 conformance document: A document provided by an implementor that contains
84 implementation details as described in 1.3.1.2.

85 2.2.1.3 implementation: An object providing to applications and users the services

86 defined by this standard. The word implementation is to be interpreted to mean that object
87 after it has been modified in accordance with the instructions of the manufacturer to

88 — Configure it for conformance with this standard

89 — Select some of the various optional facilities described by this standard through cus-
) tomization by local system administrators or operators

91 An exception to this meaning occurs when discussing conformance documentation or using the
92 term implementation defined. See 2.2.1.4 and 1.3.1.2.

93 2.2.1.4 implementation defined: The requirements for correct program construction and

94 correct data in the use of a value or behavior that the implementation provider shall document.
95 When the value or behavior in the implementation is designed to be variable or customizable
96 on each instantiation of the system, the implementation provider shall document the nature and
97 permissible ranges of this variation. See 1.3.1.2.

98 2.2.1.5 may: Describes an optional feature or behavior of the implementation that is not
99 required by this standard, but against which there is no prohibition. A Strictly Conforming
100 MTE Application is permitted to use such features, but shall not rely on the actions of the
101 implementation in such cases. To avoid ambiguity, the reverse sense of may is not expressed

102 as may not, but as need not.

2.2 Definitions 7
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13 2.2.1.6 obsolescent: Describes certain features that may be considered for withdrawal in
104 future revisions of this standard. They are retained in this version because of widespread use.
105 Their use in new applications is discouraged.

106 2.2.1.7 shall: A requirement on the implementation or on Strictly Conforming MTE Appli-
107 cations, where appropriate.

108 2.2.1.8 should: With respect to implementations, an implementation recommendation, but
109 not a requirement. With respect to applications, a recommended programming practice for
110 applications and a requirement for Strictly Conforming MTE Applications.

11 2.2.1.9 system documentation: All documentation provided with an implementation
112 except the conformance document. Electronically distributed documents for an implementa-
113 tion are considered part of the system documentation.

114 2.2.1.10 undefined: When this standard imposes no portability requirements on applica-
115 tions for erroneous program construction, erroneous data, or use of an indeterminate value.
116 Implementations (or other standards) may specify the result of using that value or causing that
117 behavior. An application using such behaviors is using extensions, as defined in 1.3.2.3.

118 2.2.1.11 unspecified: When this standard imposes no portability requirements on applica-
119 tions for a correct program construction or correct data. Implementations (or other standards)
120 may specify the result of using that value or causing that behavior. An application requiring a
121 specific behavior, rather than tolerating any behavior when using that functionality, is using
122 extensions as defined in 1.3.2.3.

123 2.2.2 Technical Terms

124 The terms atom, cursor, depth, display, event, input focus, KeySym, off-the-spot input method,
125 pixmap, pointer, screen, and tear-off menu used in this standard are defined in the Xlib
126 Specification {5} and in the X Toolkit Specification {4}. For the purposes of this standard, the
127 following additional definitions apply:

128 2.2.2.1 accelerator: An Xt Intrinsics facility that allows the binding of a widget event to a
129 keyboard action or a series of actions; see the X Toolkit Specification {4}.

130 2.2.2.2 activate: To invoke the action associated with the control.

131 2.2.2.3 arrow button: A visual user interface control that is a button labeled with an arrow
132 pointing in a specified direction that represents an action associated with that direction. The
133 action is invoked if the user clicks the mouse within the button.

134 2.2.2.4 beep: A brief audible warning emitted by the terminal.

135 2.2.2.5 button: A generic term for any control that initiates an action when pressed.

8 2 General Requirements
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136  2.2.2.6 callback: A function written as part of the application, associated with a specific
137 widget resource, that is invoked as a result of a specific change of state associated with that
138 widget. For example, the XmNactivateCallback resource of the PushButton widget
139 points to the callback function that is called when the button is pushed. See X Toolkit
140 Specification {4}.

141 2.2.2.7 cascade button: A choice on a menu that, when activated, presents another menu
142 with additional related choices.

143 2.2.2.8 check box: A visual user interface control used to set and reset parameters that
144 have only two (binary) values (e.g., True/False, On/Off, Active/Inactive). When the control is
145 set, a visual indication is provided to indicate its state (e.g., the check box is filled). The user
146 can reset the parameter by selecting the check box again. A check box can be within a group
147 of check boxes. Normally a group of check boxes are not mutually exclusive.

148 2.2.2.9 child [descendant]: A widget that is the immediate inferior of the current widget
149 in the widget instance hierarchy.

150 2.2.2.10 class: The type of an object that defines the operations that can be performed on
151 that object. See X Toolkit Specification {4}.

152  2.2.2.11 class hierarchy: The tree-structured organization of classes. A widget class in
153 this tree always supports all of the operations supported by its ancestor classes closer to the
154 root of the tree, but might support them with different implementations and might also add
155 new operations. See X Toolkit Specification {4}.

156 2.2.2.12 click: The act of pressing and releasing a mouse button without moving the mouse
157 pointer.

158 2.2.2.13 clipboard: A software storage device that is used to store an object that is cut or
159 copied from the screen and to retrieve an object that is pasted.

160 2.2.2.14 colormap: A set of entries (colorcells) controlling the display of colors for a pixel
161 by assigning numeric intensity values to each of red, blue, and green attributes of the pixel.

162 2.2.2.15 composite widget: A parent widget that physically contains other widgets.

163 2.2.2.16 container: A parent widget that defines a region containing zero or more subob-
164  jects of a given type.

165 2.2.2.17 control: A visual user interface element that is defined by this standard.

166 2.2.2.18 copy: To duplicate text or graphic objects from the screen to the clipboard.

2.2 Definitions 9
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167 2.2.2.19 cut: To duplicate text or graphic objects from the screen to the clipboard and then
168 delete them from the screen.

169  2.2.2.20 dialogue window: A window, such as a DialogBox, that pops up to perform a
170 specific function and is then dismissed.

171 2.2.2.21 dimmed: A visual effect on an object, such as a reduction in brightness or color,
172 indicating that it cannot be selected or accept input.

173 2.2.2.22 dismiss: To remove a menu or popup window from the screen.
174  2.2.2.23 display: To make a popup menu visible.

175 2.2.2.24 double click: To press and release a mouse button twice in rapid succession
176 without moving the pointer.

177 2.2.2.25 emphasis: Highlighting, color change, or another visual indication of the condi-
178 tion of an object or choice, and the effect of that condition on the ability of the user to interact
179 with that object or choice. Emphasis can also give the user additional information about the
180 state of an object or choice.

181 2.2.2.26 focus emphasis: A type of emphasis that indicates the current location for enter-
182 ing text.

183 - 2.2.2.27 inheritance: Using the same method to implement an operation as the immediate
184 superclass in the class hierarchy. Inheritance greatly simplifies the definition of new object
185 classes and is one of the main reasons for organizing classes into a hierarchy. See X Toolkit
186 Specification {4}.

187 2.2.2.28 Intrinsics [Xt Intrinsics]: The facilities described in the X Toolkit Specification
188 {4}, used to create widgets.

189  2.2.2.29 justify: Align text to a margin. Right justification adjusts the text so that its end
190 touches the right margin or end of the text field. Left justification adjusts the text so that its
191 beginning touches the left margin or beginning of the text field.

192 2.2.2.30 label: A visual user interface control that is noneditable text that can be used as a
193 title, a message, to identify a field, or to provide additional information about a field.

194 2.2.2.31 list box: A visual user interface control that contains a list of items that a user can
195 select.

196 2.2.2.32 location cursor: A visual cue that indicates where the interaction of the user with
197 the keyboard will occur.

10 2 General Requirements
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198  2.2.2.33 main window: The primary window for an application.

199 2.2.2.34 menu: A rectangular visual user interface control containing a group of controls
200 used to select an action from a group of choices.

201 2.2.2.35 menu bar: A visual user interface control that is the bounded area near the top of
202 a window, below the title bar, and above the rest of the window that contains cascade buttons
203 that provide access to other menus.

204 2.2.2.36 message box: A visual user interface control used to display information not
205 requested by the user but displayed in a secondary window by an application in response to an
206 unexpected event or a possibility of something undesirable happening.

207 2.2.2.37 method: A procedure implementing one of the operations supported by an object
208 class. [X Toolkit Specification {4}]

209 2.2.2.38 mnemonic: An abbreviation or other shortened keyboard notation that is used to
210 substitute for a more complicated action, such as selecting an object or performing an opera-
211 tion on it.

212 2.2.2.39 modal: A state in which the user has to complete the request of the mode before
213 continuing.

214 2.2.2.40 mode-less: A state that does not interfere with the user performing any other
215 action.

216 2.2.2.41 motion: To move the pointer while a mouse button is pressed.

217 2.2.2.42 mouse: An electronic or mechanical input device that allows manipulation of the
218 screen pointer. Mice also generally have one or more buttons that allow selection and manipu-
219 lation of objects.

20  2.2.2.43 object: A piece of data that can be defined by the operations performed on it. The
21 Intrinsics represent an object internally as a pointer to a dynamically allocated data structure.
222 The principal objects the X Toolkit supports are widgets. See X Toolkit Specification {4}.

223 2.2.2.44 pane: The rectangular area within a window where an application displays text or
224 graphics.

225 2.2.2.45 paned window: A window that allows a user to view information in different
226 panes of a window, separated by sashes. Panes can be shrunk or enlarged by moving the sash,
227 but the total screen area occupied by the pane window remains constant.

228 2.2.2.46 parent: A widget that is the immediate superior of the current widget in the widget
229 instance hierarchy.

2.2 Definitions 11
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230 2.2.2.47 persistent menu: A menu that popped up and stayed visible for one round of
231 use. Menus stay on the screen until the user chooses an item or dismisses the menu.

232 2.2.2.48 pixel: An abbreviation for picture element—the smallest unit of display on a video
233 screen.

234  2.2.2.49 point: The standard typographical unit of measurement, approximately equal to
235 1/72 in.

236  2.2.2.50 pointing device: A device, such as a mouse, trackball, or joystick, used to move
237 a pointer on the screen.

238 2.2.2.51 popup menu: A menu that appears outside of menu bar when requested, usually
239 as the result of pressing BMenu or KMenu.

240 2.2.2.52 press: To push and hold a mouse button.

241 2.2.2.53 primary window: A window in which the main interaction between the user and
242 an object or application takes place (also known as main window).

243 2.2.2.54 push a button: The act of moving the pointer to a button widget and then select-
244 ing the button.

245 2.2.2.55 push button: A visual user interface control containing a button, labeled with
246~ text, graphics, or both, that represents the action initiated when a user selects it.

247  2.2.2.56 radio button: A visual user interface control used to represent one of a group of
248 mutually exclusive settings. When a radio button is selected, a visual indication is provided to
249 indicate it is the selected button.

250  2.2.2.57 release: To stop pressing a mouse button or keyboard key.

251 2.2.2.58 resource: An attribute of a widget or widget class, represented by a named data
252 value in the defining structure of the widget. See X Toolkit Specification {4}.

253 2.2.2.59 sash: A visual user interface control that separates areas of a window to allow the
254 user to display alternative information.

255 2.2.2.60 scale: A visual user interface control that represents a quantity and its relationship
256 to the range of possible values for that quantity. The user can change the value of the quantity.

257 2.2.2.61 scroll bar: A visual user interface control, associated with a scrollable area, that
258 indicates to a user that more information is available and can be scrolled into view.
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259 2.2.2.62 scrolled window: A window that presents information that exceeds the space
260 available for display. The user uses the scroll bar to bring the contents currently outside the
261 display area into view.

262 2.2.2.63 selection box: A boxed area on the user interface that presents a list of items to
263 select from and a text field where selected items are displayed. The user can also directly type
264 in an item into the text field.

265 2.2.2.64 selected emphasis: A visual cue that indicates the current selection.
266  2.2.2.65 sensitive: A condition of an object that allows it to accept input events.

267 2.2.2.66 separator: A visual user interface control consisting of a line boundary that pro-
268 vides a visual distinction between two adjacent areas. The line may be drawn using various
269 graphics styles.

270 2.2.2.67 server [X server]: The facility in the terminal or work station that provides input
271 (keyboard, mouse) and output (screen graphics) services to the application.

272 2.2.2.68 stipple: To change the appearance of an object by covering it with a pattern or
273 regularly spaced small dots, spaced sufficiently so that the underlying image or text is still
274 recognizable to the user. Stippling is frequently used to denote an inaccessible, or busy,
275 object.

276 2.2.2.69 subclass: A class that is defined by specializing another class. The subclass typi-
271 cally adds features to the other class, called the superclass, or uses the facilities of the super-
278 class to implement a more specific set of interfaces. See X Toolkit Specification {4}.

279 2.2.2.70 superclass: A class that is the ancestor of another class in the class hierarchy.
280 See X Toolkit Specification {4}.

281 2.2.2.71 system: Animplementation of this standard.
282 2.2.2.72 text cursor: A screen object that indicates the insertion point for text input.

283 2.2.2.73 text field: A visual user interface control into which a user types or places
284 alphanumeric text on one line. Its boundaries are usually indicated.

285 2.2.2.74 tile: The pixmap used repetitively to pattern an area on the screen.
286 2.2.2.75 toggle: A switching action performed on an object with two states.

287 2.2.2.76 toolkit: An implementation of this standard.

2.2 Definitions 13
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288 2.2.2.77 translation manager: A facility that maps X event sequences (such as keyboard
289 actions) into widget-supplied functionality (action procedures).

290 2.2.2.78 traversable widget: A widget that can receive input focus.

291 2.2.2.79 visual: A visual user interface control that provides a type indicating the
292 specification for the color handling of a screen. A visual type may support multiple variations
293 of depths and colormaps. Examples are monochrome, gray-scale, and several types of color.
294 A visual is specified by a depth (for example, 8 b) and a visual class (for example, Gray-
295 Scale or PseudoColor). A Shell widget or a DrawArea widget can have a nondefault
296 visual. Other widgets use the visuals of their nearest shell or DrawArea ancestor. An appli-
297 cation in which eligible widgets have nondefault visuals is termed a multivisual application.

208  2.2.2.80 widget: A specific instance of a widget class, providing a control in the user inter-
299 face, such as a menu, pushbutton, or text fields. See X Toolkit Specification {4}.

300 2.2.2.81 widget class: A collection of code and data structures that provides a generic
301 implementation of a part of the user interface. See X Toolkit Specification {4}.

32 2.2.2.82 window: A work area on the screen used by an application.

303 2.2.2.83 work area: The region of a window where controls such as buttons, settings, and
304 text fields are displayed.

305 - 2.3 Abbreviations
306 For the purposes of this standard, the following abbreviations apply:

307 2.3.1 C Standard: ISO/IEC 9899: 1990, Information Processing Systems—Programming
308 Languages—C {3}.

309 2.3.2 MTE: This standard (Modular Toolkit Environment).

310 2.3.3 POSIX.1: ISO/IEC 9945-1: 1990: Information technology—Portable Operating System
311 Interface (POSIX)—Part 1: System Application Program Interface (API) [C Language] {B1}.

312 2.3.4 Xlib: The X Window System Intrinsics Library Interface, described in the Xlib
313 Specification {5}.

314 2.3.5 Xt: The X Toolkit Intrinsics, described in the X Toolkit Specification {4}.

315 2.4 C-Language Datatypes

316 Some datatypes used by the various system functions are not defined as part of this standard,
317 but are defined by the Xlib Specification {5} and the X Toolkit Specification {4}. These data-
318 types are listed in Annex A: Boolean, Cardinal, Colormap, Dimension, Display, KeySym,
319 Pixel, Pixmap, Position, Screen, String, Time, Visual, Widget, XFontStruct, XImage, XtArg-
320 Val, XtCallbackList, XtPointer .
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321 The following datatypes are defined by the standard. These datatypes are defined in one of the
322 headers listed in the synopsis subclause for the widget or function using the datatype. The
323 exact header location of these datatypes (and of all symbols used in this standard) is
324 unspecified, but the implementation shall provide them when all of the headers listed in the
325 appropriate synopsis are included by the application.

326 XmClipboardPendingList
327 An array providing a mapping of Data ID to Private ID. The definition is
328 typedef struct {
329 long Datald;
330 long PrivatelId;
331 } XmClipboardPendingRec, *XmClipboardPendingList;
332 XmHighlightMode
333 Specifies the emphasis to be done to some object.
334 — XmHIGHLIGHT_NORMAL
335 — XmMHIGHLIGHT_SELECTED
336 — XmHIGHLIGHT_SECONDARY_SELECTED
337 XmStringCharSet
338 XmStringCharSetTable
339 XmStringCharSet specifies a font list element tag. This is either a null-
340 terminated ISO8859-1 string that matches an XLFD {5} font specification or the
341 value XmFONTLIST_DEFAULT_TAG. XmStringCharSetTable specifies a
342 table of XmStringCharSet items.
343 XmStringComponentType
344 Specifies the type of a control of an XmString and parameters to various
345 XmString utility functions.
346 — XmSTRING_COMPONENT_FONTLIST_ELEMENT_ TAG
347 — XmSTRING_COMPONENT_ LOCALE_TEXT
348 — XmMSTRING_COMPONENT_TAG
349 — XmMSTRING_COMPONENT_TEXT
350 — XmMSTRING_COMPONENT_DIRECTION
351 — XmMSTRING_COMPONENT_SEPARATOR
352 — XmSTRING_COMPONENT_END
353 — XmMSTRING_COMPONENT_UNKNOWN
354 XmTextBlock
355 XmTextBlockRec
356 A data structure that specifies a block of text data that will be used for some
357 operation. Usually this is the type of some data passed in a callback struct.
2.4 C-Language Datatypes 15
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358 typedef struct {
359 char *ptr; /* Pointer to data. */
360 int length; /* Number of bytes of data. */
361 XmTextFormat format; /* Representations format */
362 } XmTextBlockRec, *XmTextBlock;
363 XmTextDirection
364 Specifies the search direction in a XmText Source object.
365 — XmMTEXT_FORWARD
366 — XmTEXT_BACKWARD
367 XmTextFormat
368 Specifies the format of the text, either XmFMT_8_BIT or XmFMT_16_BIT.
369 Shall be an Xatom.
370 XmTextPosition
371 Specifies a position in a XmText Source object. Shall be a value in the range
3n 0 to the value of XmNmaxLength resource of the XmText or XmTextField
373 widget.
374 XmTextScanType
375 Specifies actions to perform on multiple mouse-button clicks.
376 — XmSELECT_POSITION
377 — XmSELECT_WORD
378 — XmSELECT_LINE
379 — XmSELECT_ALL
380 This is usually used to specify the elements of a selection array.
381 XmTraversalDirection
382 Specifies the direction of traversal within a widget. This type takes its values
383 from the following set:
384 — XmTRAVERSE_CURRENT
385 — XmTRAVERSE_NEXT
386 — XmMTRAVERSE_PREV
387 — XmMTRAVERSE_HOME
388 — XmTRAVERSE_NEXT_TAB_GROUP
389 — XmTRAVERSE_PREV_TAB_GROUP
390 — XmTRAVERSE_UP
391 ' — XmTRAVERSE_DOWN
392 — XmMTRAVERSE_LEFT
393 — XmTRAVERSE_RIGHT
394 XmVisibility
395 Specifies the visibility state of a widget.
16 2 General Requirements
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396 — XmVISIBILITY_OBSCURED
397 — XmVISIBILITY_PARTIALLY_OBSCURED
398 — XmVISIBILITY_FULLY_OBSCURED

399 2.5 C-Language Definitions

40 2.5.1 Symbols from the C Standard

401 The following terms and symbols used in this standard are defined in the C Standard {3}:
402 NULL, byte, array of char, header, null character, string.

403 The term NULL pointer in this standard shall be equivalent to the term null pointer used in the
404 C standard {3}.

405 Additionally, the reservation of symbols that begin with an underscore applies:

406 (1) All external identifiers that begin with an underscore are reserved.

407 (2) All other identifiers that begin with an underscore and either an uppercase letter or
408 another underscore are reserved.

409 (3) If the program defines an external identifier with the same name as a reserved exter-
410 nal identifier, even in a semantically equivalent form, the behavior is undefined.

411 Certain other namespaces are reserved by the C Standard {3}. These reservations apply to this

412 standard as well. Additionally, the C Standard {3} requires that it be possible to include a
413 header more than once and that a symbol may be defined in more than one header. This
414 requirement is also made of headers for this standard.

415 2.5.2 MTE Symbols

416 Certain symbols in this standard are defined in headers. This standard provides only general
417 guidance on the contents of these headers, allowing implementations to select where symbols
418 are defined and functions prototyped. Use of any of the widgets and functions defined in this
419 standard requires the application to include one or more headers. The implementation shall
420 ensure that, when the application includes all of the indicated headers for a widget or a func-
421 tion description, all symbols indicated in that subclause shall be available.

422 If any header defined by this standard is included, all symbols with the prefix ‘‘Xm’’ are
423 reserved for use by the implementation, both before and after the # include directive. Future
424 revisions of this standard are likely to use symbols in this reserved space. Furthermore, the
425 inclusion of any header defined by this standard may make visible any symbol defined in this
426 standard.

427 In addition, implementations may add members to any structure or union defined in this stan-
428 dard, as long as a user-defined macro with the same name cannot interfere with the correct
429 interpretation of the program.

430  2.5.3 Header and Function Prototypes

431 Implementations shall declare function prototypes for all functions defined by this standard.
432 The exact locations of these prototypes are unspecified, but the prototypes shall be included
433 when the headers shown with #include directives in the appropriate function synopsis sub-
434 clauses are used by the application.

2.5 C-Language Definitions 17
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435 Neither the names of the formal parameters nor their types, as they appear in an implementa-
436 tion, are specified by this standard. The names are used within this standard as a notational
437 mechanism. However, any declaration provided by an implementation shall accept all actual
438 parameter types that a declaration lexically identical to one in this standard shall accept,
439 including the effects of both type conversion and checking for the number of arguments
440 implied by the presence of a filled-out prototype. The declaration by the implementation shall
441 not cause a syntax error if an application provides a prototype lexically identical to one in this
442 standard. It is not a requirement that nonconforming parameters to functions that may be used
443 by an application be diagnosed by an implementation, except as specifically required by this
444 standard or the C Standard {3}, as applicable. Where the C Standard {3} has a more restric-
445 tive requirement for a function defined by that standard, that requirement shall be honored, and
446 this exception does not apply.

447 2.6 Resource Names

448 2.6.1 MTE Resource Names

449 A widget resource is specified by a name of the form XmNthisResource. XmNthisResource may
450 be associated with a class. The resource class may be used as an alternative way of identifying
451 a collection of resources to be set via the X Resource Manager Database. The class name
452 corresponding to XmNthisResource will be an XmCxxx name.

453 By convention, the value of the XmNthisResource is the string "thisResource". Also, by con-
454 vention, the class name is the symbol XmCThisResource with value "ThisResource". Excep-
455 tions are listed in table 2-1.

456 2.6.2 Xm to Xt Resource Correspondence

457 Tables in this standard define a set of widget resources used by the programmer to specify
458 data. The programmer can also set the resource values for the inherited classes to set attributes
459 for this widget. To reference a resource by name or by class in an X Resource Manager Data-
460  base, remove the XmN or XmC prefix and use the remaining letters. To specify one of the
461 defined values for a resource in an X Resource Manager Database, remove the Xm prefix and
462 use the remaining letters (either lowercased or uppercased, but include any underscores
463 between words). The codes in the access column indicate if the given resource can be set at
464 creation time (C), set by using Xt SetValues (S), retrieved by using XtGetValues (G), or
465 cannot be applicable (N/A).

18 2 General Requirements
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Table 2-1 — Class Name Translation Exceptions

Resource Name Resource Class Name
XmNallowResize XmcBoolean
XmNbottomAttachment XmCAttachment
XmNbottomOf fset Xmcoffset
XmNbottomPosition XmcPosition
XmNbot tomWidget Xmcwidget
XmNcancelButton Xmcwidget
XmNcascadePixmap XmCPixmap
XmNcommand XmCTextString
XmNdefaultButton Xmcwidget
XmNeditMode XmCEditMode
XmNentryAlignment XmCAlignment
XmNentryVerticalAlignment XmCVerticalAlignment
XmNfractionBase XmCMaxValue
XmNhistoryItemCount XmCItemCount
XmNhistoryItems XmCIltems
XmNhistoryMaxItems XmcMaxItems
XmNhistoryVisibleItemCount XmcvisibleItemCount
XmNhorizontalSpacing XmcSpacing
XmNleftAttachment XmCAttachment
XmNleftOffset Xmcof fset
XmNleftPosition XmCPosition
XmNleftWidget Xmcwidget
XmNlistItemCount XmCItemCount
XmNlistItems XmCItems
XmNlistVisibleItemCount XmcvisibleItemCount
XmNmenuAccelerator XmCAccelerators
XmNmenuCursor XmCCursor
XmNmenuHelpWidget XmCcMenuWidget
XmNmenuHistory XmcCMenuWidget
XmNmessageAlignment XmCAlignment
XmNof fsetX Xmcof fset
XmNof fsetY Xmcoffset
XmNrefigureMode XmCBoolean
XmNresizable XmCBoolean
XmNrightAttachment XmCAttachment
XmNrightOffset Xmcoffset
XmNrightPosition Xmcposition
XmNrightWidget Xmewidget
XmNsashShadowThickness XmcshadowThickness
XmNscrollHorizontal Xmcscroll
XmNscrollLeftSide XmcScrollSide
XmNscrollTopSide XmcscrollSide
XmNscrollVertical Xmcscroll
XmNskipAdjust XmCBoolean
XmNsubMenulId XmcMenuWidget
XmNsymbolPixmap XmCPixmap
XmNtextColumns XmcColumns
XmNtextTranslations XmCTranslations
XmNtopAttachment XmCAttachment
XmNtopOf fset Xmcoffset
XmNtopPosition XmcPosition
XmNtopWidget Xmcwidget
XmNverticalSpacing Xmcspacing

2.6 Resource Names
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Section 3: Input Control

1 3.1 Input Model

2 The MTE input model includes
3 — The Keyboard model, which specifies the set of Keyboard input events.
4 — The Mouse model, which specifies the set of Mouse input events.

— The Focus model, which specifies which controls on the screen receive which input
6 events.

7 3.1.1 Model Keyboard

8 This standard does not specify the characteristics of an actual keyboard device that may be part
9 of a conforming implementation. Instead, this standard specifies a Model Keyboard for the
10 purpose of specifying keyboard events. Conforming implementations shall provide means for
1 generating each type of event defined for the Model Keyboard. The actual means of generat-
12 ing each event is implementation defined.

13 The Model Keyboard includes

14 — An implementation-defined set of keys corresponding to graphic characters
15 — The following modifier keys:
16 — MAlt
17 — MCtrl
18 — Mshift
19 — MAny (used to represent any of these modifier keys)
20 — And the following control keys:
21 — Kactivate
22 — KAddMode
23 — KBackSpace
24 — KBeginData
25 — KBeginLine
26 — KCancel
27 — KClear
3.1 Input Model 21
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KCopy

KCut

KDelete
KDeselectAll
KDown
KEndData
KEndLine
KExtend
KHelp

KLeft
KMenuBar
KMenu
KNextField
KpageDown
KPageLeft
KrPageRight
KrageUp
KrPaste
KPrevField
KPrimaryCopy
KPrimaryCut
KPrimaryMove
KPrimaryPaste
KRestore
Kright
KSelect
KSelectAll
KSpace

KTab

KUp

IEEE STANDARD FOR INFORMATION TECHNOLOGY—X WINDOW SYSTEM

KAny (used to represent any of these control keys)

A keyboard event consists of a list of Modifier Keys, a Graphic Key or Control Key, and an
Action. The list of modifiers may be empty. In a translation table, the symbol MAny matches
any list of modifiers, and the symbol kAny matches any Graphic or Control key. The possible
actions associated with a keyboard event include

22
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62 Press Indicates pressing a key without releasing it.
63 Release Indicates releasing a key after pressing it.
64 Click Indicates pressing and releasing a key.

65 3.1.2 Model Mouse

66 A pointing device is a tool that lets the user move a pointer on the screen. A pointing device
67 also has some means of activating the object under the pointer. A pointing device allows the
68 user to manipulate screen objects directly. Rather than entering a keyboard command for each
69 action, a user can point to an object and directly manipulate it using the pointing device.

70 The most typical pointing device is a mouse, although a graphics tablet, track ball, joystick,
71 and other tools also work as pointing devices. Throughout this standard we use the term
72 mouse to refer to all pointing devices. Any pointing device can be used in place of a mouse.

73 With a mouse, objects on the screen can be manipulated by combining the mouse pointer with
74 the mouse buttons.

75 This standard does not specify the characteristics of an actual pointing device that may be part
76 of a conforming implementation. Instead, this standard specifies a Model Mouse for the pur-
77 pose of specifying mouse events. Conforming implementations shall provide means for gen-
78 erating each type of event defined for the Model Mouse. The actual means of generating each
79 event is implementation defined.

80 The Model Mouse includes the following control buttons:

81 Bselect  Used to select, activate, and set the location cursor.

82 BTransfer Used to move and copy elements.

83 BMenu Used to pop up Menus.

84 BANy Used to represent any of these control buttons.

85 Users can combine mouse button press and release actions along with mouse movements to
86 activate controls. A mouse event consists of a list of Modifier Keys (see 3.1.1), a Mouse But-
87 ton, and an Action. The list of modifiers may be empty. In a translation table, the symbol
88 MAny matches any list of modifiers, and the symbol BAny matches any Mouse Button. The
89 possible actions associated with a mouse event include

90 Press Indicates pressing a mouse button without releasing it. This mouse
91 action is often used to select an object for action.

92 Release Indicates releasing a mouse button after pressing it. This mouse action
93 is often used to perform the action initiated by a press or a drag.

94 Click Indicates pressing and releasing a mouse button without moving the
95 pointer. This mouse action is used to select an object or perform an
9%6 action. The activation action actually occurs on the release of the
97 mouse button.

98 Motion Indicates pressing a mouse button without releasing it and then moving
99 the position of the pointer. The action of a drag operation tracks the
100 position of the mouse pointer. The drag action ends with a release
101 action. This mouse action is commonly used to select a range of objects

or move a selected object.

3.1 Input Model 23
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102 MultiClick  Indicates a number of clicks in quick succession. MultiClicks are often
103 referred to by the actual number of clicks, as in double-click or triple-
104 click. A double-click is often used to perform the default action of an
105 object.

106 MultiPress  Indicates a number of clicks in quick succession without a final release.
107 As in MultiClick, MultiPresses are often referred to by the actual
108 number of presses.

109 MultiMotion Indicates a MultiPress action followed by moving the position of the
110 pointer. The action of a MultiMotion operation tracks the position of
11 the mouse pointer. The MultiMotion action ends with a release action.
112 As in MultiClick, MultiMotions are often referred to by the actual
113 number of presses.

114 3.1.3 The Focus Model

15 A typical screen can contain many windows. Each window shall receive input from the key-
116 board, the mouse, or both. The window that receives keyboard events has the input focus.
17 Indeed, when input is directed to a window, it is actually received by some control within the
118 window. The input focus model determines which window on the screen and which control
119 within that window receives each keyboard input. The input focus may also be referred to as
120 the keyboard focus.

121 In order to avoid conflicts, only one window is allowed to have the input focus at a time. The
122 window with the input focus shall be emphasized in some way, usually by a change in shade or
123 color to the window border. A toolkit shall allow only one control at a time to have the input
124 focus within the window that has the input focus.

125 The input focus model is defined by a focus policy. A focus policy is a specific mechanism for
126 moving the focus among windows and controls. The focus policy can be different between
127 windows than it is within windows. This section only attempts to describe the focus policies.
128 Components shall support both explicit and implicit focus policies.

129 3.1.3.1 Implicit Focus

130 In the implicit focus policy, the input focus tracks the mouse pointer. No explicit action (other
131 than mouse motion) is performed to set the input focus in the implicit focus model. When an
132 implicit focus policy is used at the window level, keyboard events are sent to the window in
133 which the mouse pointer is. When an implicit focus policy is used within a window, keyboard
134 events are sent to the control in which the mouse pointer is. In implicit mode, the input focus
135 tracks the mouse pointer. Because of this, there is no way to move the input focus from the
136 keyboard using implicit mode. Implicit focus is sometimes referred to as pointer, track
137 pointer, or track listener policy, or as being ‘‘real-estate’’ driven. In this focus policy, the
138 location cursor for keyboard events does not need to be shown except in controls like Text, in
139 which keyboard input is common.

24 3 Input Control
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140  3.1.3.2 Explicit Focus

141 The explicit focus policy requires the user to select explicitly which window or control
142 receives the input focus. In explicit focus mode at the window level, a user moves the input
143 focus to a window by pressing BSelect while the mouse pointer is over the window. Simply
144 moving the mouse pointer over a window does not give the window the input focus. Because
145 of this, explicit mode is often called click-to-type. In explicit mode within a window, a user
146 generally moves the input focus to a specific control within a window by pressing Bselect
147 over the control. Pressing BSelect shall not move focus to a control that is not traversable or
148 does not accept input. Pressing BSelect in a control that is used only to change the visible
149 portion of another control, such as a ScrollBar or Sash, should act on that control but should
150 not move focus to it. In this focus policy, the location of input focus shall be shown by a loca-
151 tion cursor.

152 In explicit mode, input focus moves explicitly among the controls in a window as well as
153 among the windows. Moving the input focus among controls in a window using the keyboard
154 is called control navigation. Keyboard events go to the control in the window with the input
155 focus. Input focus is moved among controls using KTab, MCtrl KTab, MShift KTab,
156 MCtrl MShift KTab, KMenuBar, KMenu, KPrevField, KNextField, KBeginData,
157 KEndData, KDown, KLeft, KRight, and KUp.

158 If the focus policy is implicit, an implementation can still enable keyboard-based operations
159 that explicitly move the location cursor. It shall at least implement the special cases for Menu
160 traversal. KMenuBar moves the cursor to the MenuBar. KMenu pops up a Popup Menu.

161 3.2 Navigation

162 Regardless of whether they use a mouse, a keyboard, or both, users need to move the location
163 cursor to new positions. That is, they will need to navigate around the screen. The model is
164 simple for mouse users, and more complicated for keyboard users. This clause describes the
165 general navigation model for mouse and keyboard users, describes the more complicated Menu
166 navigation model, and then describes navigation within scrollable controls.

167 3.2.1 Pointer Navigation

168 In mouse-based navigation, the mouse is used to move the focus among controls. If an impli-
169 cit focus policy is in use, the input focus simply follows the mouse pointer, and no other expli-
170 cit action is required to change the focus.

171 With an explicit focus policy, pressing BSelect on a control shall move focus to it, except
172 for controls that are used to adjust the size and location of other elements, such as ScrollBars
173 and controls that are not traversable. Pressing BSelect on these controls need not move the
174 focus. If not, after the mouse has acted on the control, the focus should remain on the control
175 that previously had it as long as it is within the same window. Pressing BSelect shall also
176 generally perform some selection or activation operation. Clicking MCtrl BSelect on a
177 control can move focus to it without any other effect.

178 The only exception to the simple model of pointer navigation is a Menu system because
179 Menus are not generally available on the screen until activated. Activating a Menu causes it to
180 be shown on the screen. There are three types of Menus: Pulldown Menus, Popup Menus, and

Option Menus. The MenuBar is also a special kind of Menu. A Menu system consists of all
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181 the Menus cascading from a single CascadeButton or Popup Menu. The MenuBar system con-
182 sists of the MenuBar and all of its associated Menus.

183 A Pulldown Menu is generally activated by pressing BSelect on a CascadeButton, which
184 displays the Pulldlown Menu. A Popup Menu is generally activated by pressing BMenu in an
185 area with a Popup Menu, which displays the Popup Menu. An Option Menu is generally
186 activated by pressing BSelect on the CascadeButton that displays the Option Menu. A Pull-
187 down Menu pulled down from a CascadeButton within a Pulldown, Popup, or Option Menu is
188 called a CascadeMenu. A MenuBar is generally activated by moving the input focus to the
189 MenuBar. Since a MenuBar is always visible, activating the MenuBar does not change its
190 appearance. Navigating to a Menu is equivalent to activating a Menu.

191 Menus are activated in one of two ways: spring-loaded or persistent. Spring-loaded means that
192 the Menu is removed when the mouse button that activated it is released. Persistent means that
193 the Menu is generally not removed when the mouse button that activated it is released, but
194 shall be explicitly removed by another user action.

195 BSelect Press with the pointer on a Menu shall activate the Menu in a spring-loaded
196 manner. BMenu Mot ion shall activate a Popup Menu in a spring-loaded manner.

197 Once a Popup Menu is activated, BMenu shall behave just like a BSelect for any Menu sys-
198 tem. BSelect shall also be available from within an activated Popup Menu system and shall
199 behave just as in any Menu system. BSelect Release or BMenu Release within a
200  spring-loaded Menu system shall activate the button under the pointer at the time of release. If
201 the pointer release is on a CascadeButton, the Cascade Menu shall be activated in a persistent
202 manner.

203 Whenever any Menu is activated, the location cursor shall be placed on the default entry for
204 the Menu, or on the first entry in the Menu if there is no default entry. Support for default
205 entries in Menus is optional.

206 A spring-loaded Menu shall be removed when the mouse button that activated it is released,
207 except when the button is released on a CascadeButton. While a spring-loaded Menu system
208 is activated, moving the pointer within the Menu system shall move the location cursor to fol-
209 low the pointer. If the pointer rests on a CascadeButton, the Cascade Menu shall be activated
210 and shall also become traversable. The Menu shall be removed, possibly after a short delay,
211~ once the pointer moves to a Menu choice that is not part of the Cascade Menu or the Cascade-
212 Button. If the Menu is part of a MenuBar, moving the pointer to any other choice on the
213 MenuBar shall remove the current Menu system, including a CascadeButton. Releasing the
214 button during a spring-loaded Menu operation in a CascadeButton, even a CascadeButton in
215 the MenuBar, causes the associated Menu to remain activated.

216 BMenu Click shall activate the Popup Menu in a persistent manner. BSelect Click on
217 a Cascade Menu choice or OptionButton shall activate the Menu in a persistent manner.

218 A persistent Menu remains visible until explicitly removed. The focus model shall be forced
219 to be explicit, and the Menu system can be traversed using the keyboard as described later in
220 this section, or the mouse.

221 If a mouse button is pressed outside of the Menu to unpost the Menu, the button press can also
22 be treated as follows:

223 — The button press can have no effect other than to remove the Menu.

224 — The button press can be passed to the underlying control, either always or only if some

condition is met. For example, it can be passed to the underlying control only if the
control is in the same window as the Menu system.
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225 — Whether or not the button press is passed to the underlying control, it can have some
226 other effect. For example, it can raise and give focus to the underlying window.

227 If the button press that removes a Menu is not also passed to the underlying control, subse-
228 quent events up to and including the button release shall not be passed to the underlying
229 control.

230 Once a Pulldown or Option Menu is activated, Bselect Motion in the Menu system shall
231 cause the Menu to behave as a spring-loaded Menu. Once a Popup Menu is posted, BSelect
232 Motion or BMenu Motion in the Menu system shall cause the Menu to behave as a spring-
233 loaded Menu. Because of this, the pointer-driven activation behavior of spring-loaded Menus
234 fully describes pointer-driven activation behavior in Menus.

235 3.2.2 Keyboard-Based Navigation

236 The navigation model for keyboard users is more complicated than the pointer navigation
237 model. As described earlier, keyboard navigation is only required when the focus policy is
238 explicit. Since controls shall support the explicit focus policy, they shall also support key-
239 board navigation. The keyboard navigation model is composed of the following:

240 — A focus identifier (the location cursor)

241 — Navigating within windows

242 3.2.2.1 Component Navigation

243 Component navigation refers to any visual element that indicates the location and the item at
244 that location to which events are sent if and when the window containing that item has active
245 window focus.

246 Menu systems, including the MenuBar, follow a different traversal model, described later in
247 this subclause.

248 A field can be an individual control, such as a Text control. In this case, the directional keys
249 are used for internal navigation within the control. Alternately, a field can consist of a group
250 of controls such as a RadioBox, which holds a group of RadioButtons. In this case, the direc-
251 tional keys are used to navigate among the controls of the group.

252 The fields in a window are ordered. KTab generally moves the location cursor to the next
253 field, and Mshift KTab moves the location cursor to the previous field. However, a field can
254 use KTab and Mshift KTab for internal navigation. For example, within a multiline Text
255 control, KTab is used to tab within the text. Consequently, MCtr1 KTab shall always navi-
256 gate to the next field, and MCtrl MShift KTab shall always navigate to the previous field.
257 The action associated with the next field navigation operation is TraverseNext. The action
258 associated with the previous field navigation operation is TraversePrev.

259 KTab (if not used for internal navigation) and MCtr1 KTab shall move the location cursor for-
260 ward through fields according to the following rules:

261 — If the next field is a control, KTab (if not used for internal navigation) and MCtrl
262 KTab shall move the location cursor to that control.

263 — If the next field is a group, KTab (if not used for internal navigation) and MCtr1l KTab
264 shall move the location cursor to a traversable control within the group. If the field

contains a button that currently shows default emphasis, the location cursor should be
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265 placed on that button; otherwise, the first control in the field (the top-leftmost one in a
266 left-to-right environment) should receive the focus.

267 If the next field contains no traversable controls, KTab (if not used for internal navigation) and
268 MCtrl KTab shall skip the field. Note that Separators and Labels should not be traversable.
269 The ScrollBars of ScrolledWindows also should not be traversable, particularly if a KScroll-
270 Lock key is available on the keyboard.

271 Mshift KTab (if not used for internal navigation) and MCtr1l MShift KTab shall move the
272 location cursor backward through fields in the order opposite to that of KTab (if not used for
273 internal navigation) and MCtr1 KTab.

274 When a window acquires focus, the location cursor shall be placed on the control that last had
275 focus in the window, providing that all the following conditions are met:

276 — The window uses an explicit input focus policy.

277 — The window acquires the focus through keyboard navigation or through a button press
278 other than within the application area of the window.

279 — The window had the focus at some time in the past.

280 — The control that last had focus in the window is still traversable.

281 If the control that last had focus is no longer traversable, or if the window has not previously

282 had the focus, the location cursor should be placed on the control with which the user is most
283 likely to want to interact. In a DialogBox, this is often a text control or a default button. If no
284 such control exists, the location cursor should be placed in the first field in the window—in a
285 left-to-right environment, the top-leftmost field.

286 A toolkit should follow these general rules for field navigation:

287 — Field navigation shall wrap between the first and last fields of the window as long as
288 the window is not scrollable.

289 — In a PanedWindow, each Pane should consist of one or more fields, and each Sash
290 should be a field. Fields in a PanedWindow should be traversed in the following order:
291 (1) All fields in the topmost Pane

292 (2) The topmost Sash

293 (3) All fields in the next Pane toward the bottom

294 (4) The next Sash toward the bottom

295 and so on, to the bottom of the PanedWindow.

296 Directional keys are used both for control navigation within a field and for internal purposes,
297 including internal navigation, within a control.

298 When KDown and KUp are used for control navigation within a field, they shall behave in the
299 following way:

300 — In a left-to-right environment, KDown shall move the location cursor through all
301 traversable controls in the field, starting at the upper left and ending at the lower right,
302 then wrapping to the upper left if not scrollable. If the controls are aligned in a
303 matrix-like arrangement, KkDown shall first traverse one column from top to bottom,
304 then traverse the column to its right, and so on. In a right-to-left environment, KDown

shall move the location cursor through all traversable controls, starting at the upper
right and ending at the lower left.
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305 — KUp shall move the location cursor through all traversable controls in the field in the
306 order opposite to that of KDown.

307 When KRight and KLeft are used for control navigation within a field, they shall behave in
308 the following way:

309 — In a left-to-right environment, KRight shall move the location cursor through all
310 traversable controls in the field, starting at the upper left and ending at the lower right,
311 then wrapping to the upper left if not scrollable. If the controls are aligned in a
312 matrix-like arrangement, KRight shall first traverse one row from left to right, then
313 traverse the row below it, and so on. In a right-to-left environment, KRight shall
314 move the location cursor through all traversable controls, starting at the upper right and
315 ending at the lower left.

316 — KLeft shall move the location cursor through all traversable controls in the field in the
317 order opposite to that of KRight.

318 Components that use directional keys internally—such as Text, List, DrawingArea, Sash,
319 ScrollBar, and Scale—should be fields. If a control that uses directional keys internally does
320 not act like a field, the directional keys shall be used for both internal purposes and control
321 navigation.

322 In particular, controls can use directional keys in one dimension for internal purposes and in
323 another dimension for control navigation. For example, a vertically organized group of
324 single-line Text controls can be grouped together as a single field. KDown and KUp navigate
325 among the single-line Text controls in the field. KRight, MCtrl KRight, KLeft, and
326 Mctrl KLeft navigate among characters and words within an individual single-line Text
327 control.

328 The directional keys modified with MCtrl can also be used for control navigation, following
329 the same rules specified above. If the directional keys modified with MCtr1l are used for con-
330 trol navigation, the unmodified directional keys can be used for internal purposes.

331 For example, a table can consist of an array of single-word Text controls, with KUp and KDown
332 used to navigate up and down a column. KRight and KLeft can navigate among characters
333 within an individual single-word Text control, while MCtrl XKRight and MCtrl KLeft
334 navigate horizontally among the Text controls in a row.

335 When the directional keys cause changes that are based on some unit, the directional keys
336 modified by MCtrl can cause changes based on a larger unit. For example:

337 — In Text, KRight moves the cursor a character to the right, and MCtr1l KRight moves
338 the cursor a word to the right.

339 — In a Scale, KRight can increment the Scale value by one unit indicated by minor tick
340 marks, and MCtr1 KRight can increment the Scale value by an amount corresponding
341 to the distance between major tick marks.

342 If a control uses KRight and KLeft for internal navigation, it shall support the following
343 behavior:

344 KBeginLine In a left-to-right environment, this action shall move the location cur-
345 sor to the leftmost edge of the data or the leftmost element. In a
346 right-to-left environment, this action shall move the location cursor to
347 the rightmost edge of the data or the rightmost element.
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348 KEndLine In a left-to-right environment, this action shall move the location cur-
349 sor to the rightmost edge of the data or the rightmost element. In a
350 right-to-left environment, this action shall move the location cursor to
351 the leftmost edge of the data or the leftmost element.

352 If a control uses KUp and KDown for internal navigation, it shall support the following
353 behavior:

354 Mctrl KBeginLine This action shall move the location cursor to one of the following:
355 — The first element

356 — The topmost edge of the data

357 — In a left-to-right environment, the topmost left edge of the data; in
358 a right-to-left environment, the topmost right edge of the data

359 Mctrl KEndLine This action shall move the location cursor to one of the following:

360 — The last element

361 — The bottommost edge of the data

362 — In a left-to-right environment, the bottommost right edge of the
363 data; in a right-to-left environment, the bottommost left edge of
364 the data.

365 Groups that are fields can also use KBeginLine, KEndLine, MCtrl KBeginLine, and
366 MCtrl KEndLine to move the location cursor to appropriate controls within the group.

37  3.2.3 Menu Traversal

368 The Menu traversal model is different from the field traversal model. This allows Menus to be
369 traversable even when the focus policy is implicit. If a Menu is traversed to while the focus
370 policy in the application is implicit, the focus policy shall temporarily change to explicit. The
371 focus policy shall revert to implicit whenever the user traverses out of the Menu system.

372 Traversing to a Menu system is the same as activating the Menu system. If the MenuBar is
373 inactive, KMenuBar shall traverse to, or activate, the MenuBar system. The location cursor
374 shall be placed on the first traversable CascadeButton in the MenuBar. If there are no travers-
375 able CascadeButtons in the MenuBar, KMenuBar shall do nothing.

376 If the input focus is on an element with an inactive Popup Menu and the context of the element
377 allows a Popup Menu to be displayed, KMenu shall activate the Popup Menu. The location
378 cursor shall be placed on the default item of the Menu, or the first traversable item if there is
379  no default item. Menus activated from the keyboard should be in the context of the insertion
380 position of the element with the location cursor. Even if there are no traversable items in the
381 Popup Menu, the menu has to be activated.

382 If the input focus is in a CascadeButton that activates an Option Menu, KSelect or KSpace
383 shall activate the Option Menu. The location cursor shall be placed on the previously selected
384 item in the Option Menu. If the Option Menu is activated for the first time, the location cursor
385 shall be placed on the default item in the Menu. If there is an active Option Menu, KEnter,
386 KReturn, KSelect, or KSpace shall select the current item in the Option Menu, unpost the
387 active Option Menu system, and return the location cursor to the CascadeButton.
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Once a Menu system is activated, the Menu items can be traversed using KDown, KLeft,
KRight, and KUp. A posted Menu system behaves somewhat like a field, with the addition of
traversing among Menus in the system. When a Menu traversal action traverses to the next or
previous control in a Menu or MenuBar, the order of traversal and the wrapping behavior shall
be the same as that of the corresponding control navigation action within a field.

The following Menu traversal behavior shall be supported:
KDown  This action shall do the following:

— If the control is in a vertical or two-dimensional Menu, traverse down to the
next traversable control, wrapping within the Menu if necessary.

— If the control is in a MenuBar, and the control with the keyboard focus is a
CascadeButton, post its associated Pulldown Menu and traverse to the
default entry in the Menu or, if the Menu has no default, to the first travers-
able entry in the Menu.

KUp If the control is in a vertical or two-dimensional Menu, this action shall traverse
up to the previous traversable control, wrapping within the Menu if necessary
and proceeding in the order opposite to that of KDown.

KLeft  This action shall do the following:

— If the control is in a MenuBar or two-dimensional Menu, but not at the left
edge, traverse left to the previous traversable control.

— If the control is at the left edge of a MenuBar, wrap within the MenuBar.

— If the control is at the left edge of a vertical or two-dimensional Menu that
is the child of a vertical or two-dimensional Menu, unpost the current Menu
and traverse to the parent CascadeButton.

— 1If the control is at the left edge of a vertical or two-dimensional Menu that
is the child of a MenuBar, unpost the current Menu and traverse left to the
previous traversable entry in the MenuBar. If that entry is a CascadeButton,
post its associated Pulldown Menu and traverse to the default entry in the
Menu or, if the Menu has no default, to the first traversable entry in the
Menu.

KrRight This action shall do the following:

— If the control is a CascadeButton in a vertical Menu, post its associated Pull-
down Menu and traverse to the default entry in the Menu or, if the Menu has
no default, to the first traversable entry in the Menu.

— If the control is in a MenuBar or two-dimensional Menu, but not at the right
edge, traverse right to the next traversable control.

— If the control is at the right edge of a MenuBar, wrap within the MenuBar.

— If the control is not a CascadeButton and is at the right edge of a vertical or
two-dimensional Menu, and if the current Menu has an ancestor Cascade-
Button (typically in a MenuBar) from which KDown posts its associated
Pulldown Menu, unpost the Menu system pulled down from the nearest
such ancestor CascadeButton and traverse right from that CascadeButton to
the next traversable control. If that control is a CascadeButton, post its
associated Pulldown Menu and traverse to the default entry in the Menu or,
if the Menu has no default, to the first traversable entry in the Menu.
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430 The user can use keyboard actions to exit a Menu or a Menu system in the following way:

431 — When a MenuBar system is active, KMenuBar should unpost the entire Menu system.
432 — When a Popup Menu system is active, KMenu should unpost the entire Menu system.
433 — In a Pulldown Menu, kCancel shall either dismiss the Menu and move the location
434 cursor to the CascadeButton used to pull down the Menu or unpost the entire Menu
435 system.

436 — In a Popup Menu, Option Menu, TearOff Menu, or MenuBar, KCancel shall unpost
437 the Menu system.

438 — When KMenuBar, KMenu, or KCancel is used to unpost an entire Menu system and
439 an explicit focus policy is in use, the location cursor shall be moved back to the control
440 that had it before the Menu system was posted.

441 3.2.4 Scrollable Component Navigation

442 Certain controls, such as List and Text, have built-in support for scrolling. However, any con-
443 trol or group of controls can be associated with scrolling controls or placed inside a Scrolled-
444 Window and made scrollable.

445 A scrollable control generally has ScrollBars or some other type of scrolling control associated
446 with it. When a control does not have a scrolling control associated with it, it generally should
447 not be scrollable; however, controls whose visible contents alone indicate that additional items
448 exist beyond the bounds of the visible area, like Text, can be scrollable even if they do not
449 have an associated scrolling control.

450 Any scrollable control shall support the appropriate navigation and scrolling operations. It
as1 - shall use the page navigation keys KPageUp, KPageDown, KPageLeft or MCtrl KPage-
452 Up, and KPageRight or MCtrl KpageDown for scrolling the visible region by a page incre-
453 ment. A page is the portion of data that is visible, not any underlying structure of the data.
454 Scrolling by a page shall leave at least one unit of overlap between the old and new pages; for
455 example, a line in a Text control.

456 If the location cursor can be made visible, it shall be. It should be moved within the control so
457-  that it remains as near as possible to its original location in the viewport. However, if a navi-
458 gation key (including directional and page navigation keys) is pressed while the KScroll-
459 Lock key is down, the navigation key should be interpreted as specified for an associated
460 ScrollBar—that is, it causes scrolling, while leaving the position of the cursor within the
461 scrollable control unchanged.

462 The directional keys, KUp, KDown, KLeft, and KRight, should be used for moving the loca-
463 tion cursor among elements, moving the location cursor by increments, or scrolling the visible
464 region by regular increments. In general, keyboard operations should traverse through the
465 entire scrollable control, not just through the visible portion.

466 When a mouse button is pressed, initiating a selection operation within a scrollable control,
467 and the pointer is then dragged outside of the scrollable control, the control should scroll
468 toward the pointer. This is called autoscrolling.

469 When the location cursor is within a scrollable control, scrolling can move the cursor out of
470 view; however, any keyboard operation that moves the cursor to or in the control, or that

471 inserts, deletes, or modifies items at the cursor location shall scroll the control so that the
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4712 cursor is visible when the operation is complete. When scrolling using the mouse, the location
473 cursor can be allowed to scroll out of the visible region. When scrolling using the keyboard,
474 the location cursor shall be moved so that it remains within the visible region, if that is
475 possible.

476 If a mouse-based scrolling action is in progress, KCancel shall cancel the scrolling action and
41 return the slider to its position prior to the start of the scrolling operation.

a8 3.3 Selection

479 The selection model determines how elements are selected from a group of elements. This
480 section describes the selection models that are supported by a toolkit. MTE-compliant toolkits
481 support an object-action selection model. In an object-action selection model, the user first
482 selects an object and then performs an action on it. The object-action selection model mimics
483 real life, so it is a familiar process to the user and increases the sense of control by the user
484 over applications.

485 Objects include not only recognizable objects like windows, PushButtons, and List elements,
486  but also control elements that are not always recognized as discrete objects, like individual
487 letters of a text file. Groups of elements can be treated as a single element, either in a contigu-
488 ous range or as a noncontiguous group. This clause describes the following topics:

489 — Selection models, which determine how elements in a collection are selected for later
490 action

491 — Selection actions, which perform actions directly on a selection, such as cut, copy, and
492 paste

493 3.3.1 Selection Models

494 Selection is used to mark one or more of a group of elements for latter action or so they can be
495 moved, copied, or otherwise manipulated by the user.

496 Groups of elements can be organized into the following three types of collections:

497 — List-like collections
498 — Text-like collections
499 — Graphics-like collections

500 In list-like collections, when the pointer or location cursor is in the collection, the pointer or
501 location cursor is considered to be on an element.

502 In text-like collections, when the pointer or location cursor is in the collection, the pointer or
503 location cursor is considered to be between two elements. The name ‘‘text-like’’ refers to Text
504 controls in insert mode where the text cursor is always between two letters. List-like and text-
505 like collections are usually ordered as linear collections; that is, the collections are treated as if
506 the elements were connected as a series of elements in one dimension.

507 In graphics-like collections, the pointer and location cursor can be either on or between ele-
508 ments. Graphics-like collections are usually ordered as two-dimensional collections. That is,
509 the ordering of elements in the collection depends on both the horizontal and vertical position
510 of the element within each collection.
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