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Foreword

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

In the field of information technology, ISO and IEC have estabhshed a Jomt techmcal commlttee ISO/IEC JIC 1. Draft
International Sganda 3 s
an Internationa Standard requ1res approval by at least 75 % of the natlonal bodles castmg avote.

International $tandard ISO/IEC 9636-1 was prepared by Joint Technical Committee ISO/IEC- JTC 1] Information
technology.

ISO/IEC 9636 consists of the following parts, under the general title Information technalogy — Computer graphics —
Interfacing techniques for dialogues with graphical devices (CGI) — Functional specification:

— Part 1: Qverview, profiles, and conformance
— Part 2: Qontrol
— Part 3: Qutput
— Part 4: Segments

— Part 5: Input and echoing
— Part 6: Raster

Annexes A and B form an integral part of this part of ISO/IEC 9636. Annexes C, D, E and F are for information only.
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Introduction

Purpose

36-1 : 1991 (E)

The Computer Graphics Interface (CGI) specifies a standard interface between device-independent and device-dependent parts
of a graphics system. ISO/IEC 9636 specifies sets of functions for control and data exchange over this interface. This interface
may be implemented as a software-to- software interface (as a data stream encodmg used ina network environment or as a

procedural binding tc 2 2 ’ :
one or more fevices presentmg a standardrzed Computer Graphlcs Interface as their devrce protocol) Rela
specify data sfream encodings (for use in the software-to-software case, over a network, and in the software=to-}

and procedurdl bindings (for use in the software to software case).

ISO/IEC 9636

ISO/IEC 9636
deferral in dal

the parts of a

Benefits

Intrinsic

Interchange

Educational

Economic

includes a reference model and a description of the CGI's relationship to other standards.

only defines graphics functions, graphics control functions, and functions to-control data repr
a stream encodings. ISO/IEC 9636 does not define the protocols to be used-to convey these fun
[potentially distributed) system.

The CGI will simplify the development and implementation of graphics systems. ISO/IEC 9636

device drivers adhering to this interface can be installed for use by existing programs.

installations with minimal retraining,

The standard set of functions-uses a standard terminology. This allows both the academic
communities to develop instructional programs concentrating on programming techniques and
based on these standard functions.

ISO/IEC 9636:

It encourages transporting of software between installations, thereby reducing costs a
“reinvéntion”;

rendered obsolete by the introduction of new devices;

device-level functions;

It reduces maintenance of software systems because the standard encourages modularity;

more easily be changed to use some other device;

a uniform access to the graphics devices within aninstallation. As new devices are made avai

ISO/IEC 9636 promotes the exchange of software between installations. By isolating the dey
aspects of any graphics system, modularity\is encouraged, which promotes increased portability.
set of functions, access mechanisms, and terminology will allow developers and users to move between

In view of the trend«towards lower hardware and higher software costs, the following benefit

It-protects the large software investment made by both users and vendors because the softw

encoding to
ted standards
ardware case),

sentations and
tions between

will encourage
lable, graphics

ice-dependent
The standard

and industrial
methodologies

s accrue from

ssociated with

are will not be

ications instead of

It increases vendor independence for the user because any system designed to use a particular device can

It allows vendors to develop and market devices that will easily interface to the customer's system;

It enables users, manufacturers and vendors to take advantage of new, lower-cost graphics hardware

designs. The total system's hardware cost may be reduced because system redesign may not be necessary.
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Design requirements

To realize the benefits described above, a number of design principles have been adopted:

Design criteria

The:above requi

vi

a)

b)

c)

d

€)

2

b)

C)

d

€)

f)

g)

h)

)

The Computer Graphics Interface should provide a suitable set of functions for the description of a wide range of
pictorial information;

The Computer Graphics Interface should provide a suitable set of functions for the necessary CGI session control of a
wide range of graphics devices;

The Computer Graphics Interface should address the more usual and essential features found on graphical devices
directly vi s to less common facilities;

The depign of the Computer Graphics Interface should not preclude extension of ISO/IEC 9636 ata lJatcr stage to
cover facilities currently not standardized;

The Cdmputer Graphics Interface should be usable from GKS (Graphical Kernel System - ISO.7942). In particular,
the CG[ should include functional capability to support the various levels of a GKS workstation in an Fﬁcient and
concisg manner, without compromising the ability of the interface to support non-GKSsystems in an ¢fficient and
concisel manner;

The Computer Graphics Interface should be compatible with the Computer. Graphics Metafile - I§O 8632. In
particular, those CGM elements not associated with the file-oriented aspectS of the CGM shall have cdrresponding
CGI fupctions which have identical abstract names and parameterization;

ISO/TEL 9636 should address the needs of different applications that have conflicting requirements for
— | allocation of processing burden between host and device;
— | speed of generation and interpretation of functions;

— | ease of transfer through different transport mechanisms.

ements were used to formulate the following design criteria:

Complg¢teness
In any grea of ISO/IEC 9636, the functionality specified by ISO/TEC 9636 should be complete in itself.

Concis¢ness
t functions or parameters should be avoided.

Consistency
Contradlictory functions should be avoided.

Extensibility

The abflity to.add new functions and generality to ISO/IEC 9636 should not be precluded.
Fidelity
The results and behaviour of functions should be well defined.

Implementability
A function should be able to be efficiently supported on most host systems andor graphics hardware.

Orthogonality

Independent functions for separate and noninteracting activities should be provided.

Predictability

The recommended or proper use of a standard function should guarantee the results of using that particular function.
Standard practice

Only those functions that reflect existing practice, that are necessary to support existing practice, or that are necessary
to support standards being developed concurrently should be standardized.
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h)j

k)

Parts
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Usefulness
Functions should be powerful enough to perform useful tasks.

Well-structured
The number of assumptions that functions make about each other should be minimized. A function

should have a

well-defined interface and a simply stated unconditional purpose. Multi-purpose functions and side effects should be

avoided.

of the CGI functional specification

ISO/IEC 9634, the functional specification of the Computer Graphics Interface, consists of a number of pzlns presenting
portions of thg CGI functionality, including an overview in this part of ISO/IEC 9636.

Table 1 - Parts of the CGI Functional Specification

Part No. Title

ISO/IEC 9636-1 Overview, profiles, and conformance
ISO/IEC 9636-2 | Control

ISO/IEC 9636-3 | Output

ISO/IEC 9636-4 Segments

ISO/IEC 9636-5 Input and echoing

ISO/IEC 9636-6 | Raster

This part of I$O/IEC 9636 gives a general overview and introduction to.the basic concepts and principles of IS
includes a refgrence model, the relationship to other standards, and, profiles. In addition, it contains overviews
subsequent pdrts. This part of ISO/IEC 9636 thus establishes the‘framework for all the parts of ISO/IEC 96
contain functipnal descriptions.

The functional capability provided by the CGI is separate from the specification of any particular encoding forn;

binding.

D/TEC 9636. It
of each of the
86; it does not

at or language

vii
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INTERNATIONAL STANDARD ISO/IEC 9636-1 : 1991(E)

Information technology — Computer graphics —
Interfacing techniques for dialogues with graphical
devices (CGl) — Functional specification —

Part 1:
Overview, profiles, and conformance

1 Scope

ISO/IEC 9636¢ establishes the conceptual model, functional capability, and minimum-.conformance requirgments of the
Computer Grdphics Interface (CGI). It specifies design requirements for encodings of the’CGI. ISO/IEC 9636 defines a set of
CGI functiong that is expected to satisfy the following needs of a majority of the computer graphics community

a) provide an interface standard for computer graphics software package‘implementors;

b) provide an interface standard for computer graphics device manufacturers and suppliers;

¢) provide an inquiry and response mechanism for graphics device capabilities, characteristics, and states;
d) provide a standard graphics escape mechanism to access.non-standard graphics device capabilities;

e) allow for future functional extension of the CGI.

In addition to the CGI functionality, device classes, and Foundation and Constituency Profiles are defined. The|device classes
included in the CGI are output (OUTPUT), input (INPUT), and output/input (OUTIN). Profiles allow subs¢ts of the CGI
functions and|features to be defined to suit particular well identified groups of users. There is also provision fof Constituency
Profiles to be fegistered after ISO/TEC 9636 is published. The Computer Graphics Interface (CGI) is a standard ffunctional and
syntactical specification of the control-and data exchange between device-independent graphics soffware and an
implementatign of a CGI Virtual Device.

The syntax off the CGI, presented in ISO/IEC 9636, is an encoding-independent and binding-independent spegification. Any
similarity of the examples or furiction specifications to a particular encoding technique or language is coing¢idental unless
explicitly stat¢d otherwise.

The functions| specified provide for the representation of a wide range of two-dimensional pictures and for control over their
display on a wide rang¢ of graphics devices. The functions are split into groups that perform device and CGI session control,

other standards, describes a reference model for graphics systems and deﬁnes certain Foundation and Constituency Profiles.
ISO/IEC 9636-2, ISO/IEC 9636-3, ISO/IEC 9636-4, ISO/IEC 9636-5, and ISO/IEC 9636-6 specify the CGI functions for
different functional areas using an abstract notation.

ISO/IEC 9637 and ISO/IEC 9638 define standard data stream encodings, procedural library bindings, and single entry point
procedural bindings of the CGI.

1.1 Relationship of CGI to a computing environment

ISO/IEC 9636 describes graphical services provided by a Virtual Graphics Device. The model for description of these services
is expressed in terms of graphical capabilities of a single instance of a hypothetical graphics device. In all but the simplest of
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Scope Relationship of CGI to a computing environment

computing environments, CGI functions alone will not be sufficient to provide complete control over a device. Additional
functions, not included in ISO/IEC 9636, will likely be needed. Examples of such functions include

— means to configure (sets of) physical devices to be accessed as CGI Virtual Devices;

— means to control a device capable of offering CGI-defined services as well as other, non-CGI-defined services, such
as those implied by ISO 2022 and ISO 6429;

— means to differentiate among separate instances of CGI Virtual Devices in the same computing environment;

— means of defining or determining communication paths from CGI clients to CGI Virtual Devices.

In some cases, standa st-that-desertbe—the—ft 0 eq d—Fe ample;—v ommunicatiqns standards
address the neefls of the last point above. In other cases, no standards may exist, but the tasks indicated are outside the scope
of ISO/IEC 9636.

1.2  Position of CGI in a managed environment

There exists a Jarge and growing family of computer controlled display systems that have)the ability to act ds if they are
multiple individual display devices. Resources, most notably the visible drawing surface/resources, are coordinated by the
display system [so that multiple non-cooperating client programs can each access thé services of a separate indiyidual device
while all are acfually running in a single managed environment.

The graphical capabilities of the CGI Virtual Device may suffice, in some instances, as the basis for implementirlg a complex,
multiple-client fisplay system. However, the complete needs of such a system are quite complex, include many njon-graphical
services, and (ps current practice shows) are quite technology dependent. The CGI does not, therefore, putport to be a
generally suffidient interface on which a managed display environment may be built. Rather, within a managed ¢nvironment,
the CGI will bg one of the managed interfaces in a way not visible to the CGI client without recourse to servic¢s not part of
ISO/IEC 9636.| The use of the CGI as a managed interface .within a managed display environment is not limjted to raster
devices.
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2

The following standards contain provisions which, through reference in this text, constitute provisions of this part of
ISO/IEC 9636. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties
to agreements based on this part of ISO/IEC 9636 are encouraged to investigate the possibility of applying the most recent
editions of the standards listed below. Members of IEC and ISO maintain registers of currently valid International Standards.

Normative references

ISO 646 : 1983
ISO 2022 : 1986

Information processing — ISO 7-bit coded character set for information interchange.

Information processing — 1SO 7-bit and 8-bit coded character sets — Code extension techniques.

ISO 2382-13 ;
ISO 6429 : 19

ISO7942 : 1
description.

ISO 7498 : 19

ISO 8632-1:
description inj

ISO 8632-2 :
description inf

ISO 8632-3 :

1984 Data processing — Vocabulary — Part 13: Computer graphics.
B8
D8S

Information processing — Control functions for 7-bit and 8-bit coded character sets.

Information processing systems — Computer graphics — Graphical Kernel System (GA

B4

1987 Information processing systems — Computer graphics — Metafile for the storage and tran
ormation — Part 1: Functional specification.

Information processing systems — Open systems interconnection — Basic'reference model.

1987 Information processing systems — Computer graphics — Metafile for the storage and tran
ormation — Part 2: Character encoding.

1987 Information processing systems — Computer graphics— Metafile for the storage and tran

(S) functional

isfer of picture

sfer of picture

sfer of picture

description information — Part 3: Binary encoding.

ISO 8805 : 1988  Information processing systems — Computer graphics — Graphical Kernel System for Thrge Dimensions
(GKS-3D) funttional description.

ISO 9282-1 : [1988 Information processing — Coded representation of pictures — Part 1: Encoding principles for picture
representation in a 7-bit or 8-bit environment.

ISO/IEC 9593-1 1989 Information processing systems — Computer graphics — Programmer’s Hierarchical Interactive
Graphics System (PHIGS) — Part 1: Functional description.

ISO/IEC 9636-2 : 1991 Information technology — Computer graphics — Interfacing techniques for dialogues with graphical
devices (CGI)|— Functional specification~— Part 2: Control.

ISO/IEC 96363 : 1991 Informationstechnology — Computer graphics — Interfacing techniques for dialogues with graphical
devices (CGI)|— Functional specification — Part 3: Output.

ISO/IEC 963614 : 1991 Information technology — Computer graphics — Interfacing techniques for dialogues with graphical
devices (CGI)|— Functional-specification — Part 4: Segments.

ISO/IEC 96365 : 1991Information technology — Computer graphics — Interfacing techniques for dialogues with graphical
devices (CGI)|—Funlctional specification — Part 5: Input and echoing.

ISO/TEC 9636-6— — = with graphical
devices (CGI) — Functional specification — Part 6: Raster.

ISO/IEC 9637-1 : -V Information technology — Computer graphics — Interfacing techniques for dialogues with graphical

devices (CGI)

— Data stream binding — Part 1: Character encoding.

ISO/IEC 9637-2 : -V Information technology — Computer graphics — Interfacing techniques for dialogues with graphical

devices (CGI)

— Data stream binding — Part 2: Binary encoding.

ISO/IEC TR 9973 : 1988 Information processing — Procedures for registration of graphical items.

ANSI/IEEE 754 —

Standard for Binary Floating Point Arithmetic.

1)

To be published.
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3 Definitions and abbreviations

3.1 Organization of the definitions

The following list of definitions describes the usage of words or phrases which have been given special technical meaning in
the context of ISO/IEC 9636. These meanings are not in conflict with dictionary meanings or usage in other ISO and IEC
standards. However, there are usually additional semantics associated with the words or phrases which are essential to
understanding ISOAEC9636-

The list of definitions is arranged in alphabetical order of main entry. Occasionally a term will be usedGwith or without
optional qualifigation in the text; in such cases, the optional qualification appears in parentheses in the term.“Undgr each main
entry, certain dgrived terms may also be covered; all such derived terms are underlined. With a few'exceptions, where the
appropriate maif heading may not be immediately obvious, derived terms do not have separate main-¢ntries. Where a phrase
appears in italic|text, its definition may be as another main entry or it may be a derived term — in-which case it will be found
either under an pntry for one of its constituents (not necessarily its first), under another compennd entry with the same first
constituent, or upder an entry for another word with the same root.

3.2 Definitions

For the purposes of ISO/IEC 9636, the following definitions apply.

3.2.1 acknowledgement
An action perf¢rmed automatically by a logical input device signals to the operator that an input operatign has been
completed. Initiplly enabled by default, this action is controllable by the client using acknowledgement control.(In a remote
echoing situatian, the acknowledgement has to be explicitly.pérformed by the client. Various acknowledgement may be
available and th¢ client can select from these different styles of Signalling.

3.2.2 active (for a LID)
A logical input|device is active if events or sampling have been enabled or if request or echo request input is [in progress;
otherwise, it is rfjot active.

3.23  allowed latitude
r of cases in which ISO/IEC 9636 identifies a limited set of allowed behaviours for functions or [features and
tors latitude to provide.precisely one of this set. In such cases, a description table entry giveq a client the
oppormmty to {nquire the impleménted behaviour. ISO/IEC 9636 always identifies one of these allowed behpviours as a

d behaviiour. This method of regulaung 1mplementauon vanabrllty contrasts with that referred to as zmplementation

referred defaull. An example-is the default VDC Type, which has allowed latitude in its value, and a preferrdd default of

nidefinition.

3.2.5 arming (a trigger)

An action which enables a trigger to be fired by the operator to signal the occurrence of something significant. A trigger
cannot be fired unless it has been armed. Triggers are armed for a logical input device while events are enabled for it and
while a request or echo request input operation is in progress.

3.2.6 aspectratio
The ratio, using a uniform metric, of the width to the height (i.e. x to y) of a rectangular area, such as a VDC extent or a device
viewport.

3.2.7  aspect source flag (ASF)

Aspect source flags which are themselves attribute values indicate the source of other attribute values which determine aspects
of primitives or objects. If the value of a particular aspect source flag is INDIVIDUAL, then the attribute value for that
particular aspect is associated with the primitive or object. If the value of a particular aspect source flag is BUNDLED, then
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the corresponding bundle index atiribute value associated with the primitive or object is used to access a bundle table to find
the attribute value determining the aspect in question.

3.2.8 aspects (of primitive and object)

Characteristics determining the visual (rendered) appearance of primitives or objects are known as aspects. A particular aspect
of a particular primitive or object is determined by an attribute value which may be directly associated with it or indirectly
associated with it by means of a bundle index as determined by the appropriate aspect source flag. There are other
characteristics of primitives and objects which are determined by attribute values, but if these are not concerned with visual
appearance or are only specifiable directly (i.e. they cannot be bundled), they are not referred to as aspects.

3.2.9 association (of attribute values)

]
relevant to thejr rendering is established. For aspects relevant to a given primitive type, the corresponding attri
associated during the initial step of object creation and later, just before rendering, for those aspects for'whic

associated) aspect source flag values are bundled. For objects stored in segments, the associated object

h the (already
ransformation
ite, or a copy
1 by means of

can be modified by the concatenation of a segment transformation, which is a segment attrib
, which is a parameter to the copy segment function. Associated attribute values'can be replace;
ent function and the inheritance filter.

attribute valug
transformation
the copy segm|

3.2.10 assoc
see under trigg

3.2.11 attriljute function
A function whijch sets an attribute value in a state list. Unqualified, the term is used for functions which set printitive or object
attribute value[s. If other attributes are intended, the term will be appropriately qualified, e.g. segment attribute function or
raster attribute{function.

jation (of triggers with LIDs)
er association.

3.2.12 attribute value

Certain charagteristics of entities are determined by attribute values. When used without qualification, the] term implies

primitive or object attribute value. All other uses of attribute value will be appropriately qualified such as seg
value, raster dttribute value, etc. Many primitive or object-attribute values are directly concerned with render

and determind aspects. Others may not be directly or at-all concerned with rendered appearance (such as A
en a single primitive forms a single objéet, there is no distinction between primitive attribute value and object
. However, when several primitives-contribute to one object (compound text or closed figure),

identifiers).
attribute valu
attribute valuds are associated with each contributing primitive (see local attribute value) while object attrib
associated with the object as a whole (see-global attribute value). As an example, auxiliary colour is a pri

ment attribute
bd appearance
SFs and pick

the primitive
nte values are
mitive (local)

attribute value|for edges but an object (global) attribute value for interiors of fill objects.

3.2.13 auxil
The auxiliary
under transpa

3.2.14 back
The colour usg

3.2.15 background colour (of mapped bitmap)
A control valje that determines the full depth value to which the background pixels of a mapped bitmap are e
they participatv Trraster oper ation funuiun.).

3.2.16 binding

A binding is a (concrete) realization of an abstract functional specification in a programming language. This may be in terms

of a procedural library binding to a standard programming language with approximately one call per function or a
ral singl int binding of the abstract functions with all input and output parameters. Procedural single entry

point bindings are based on data stream encodings; see encoding. In the absence of any clear context implying the contrary,

“procedural binding” or “binding” may be taken to refer to a procedural library binding.

3.2.17 Dbitblt

BIT aligned BLock Transfer. The transfer or combination of the pixel values in rectangular bitmap regions of bitmaps. The
CGI provides two and three operand bitblt functions where there are one or two source bitmap regions respectively, and a
destination bitmap region. Arbitrary logical combinations and some arithmetic combinations are supported by drawing mode.
See raster operation functions.

jary colour
bolour attribute value associated with an object is used in conjunction with the transparency attrib
ency.

ute value. See

sround colour
d in preparing the drawing surface.

xpanded when
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3.2.18 bitmap

A resource of the Virtual Device which may be viewed by the client as a rectangular array of pixels. This resource is available
only on devices offering the functional capability defined in ISO/IEC 9636-6. Some bitmaps are inherent resources of the
device; others can be defined by the client. CGI provides for full depth bitmaps, where the values assignable to the individual
pixels span the total colour or grey scale capability of the device, and for mapped bitmaps, where the values assignable to a
pixel are only “foreground” or “background”; it does not provide arbitrary variable depth bitmap capability. Any bitmap may
be selected as the drawing bitmap which is the destination (drawing surface) for the rendering of (graphic) objects as well as
for raster operation functions. Bitmaps which are displayable bitmaps may also be selected as the display bitmap.

3.2.19 bitmap region
see region.

3.2.20 blocke|
A queue is said|
overflow where

1 (of a queue)
to be blocked if the client has taken specific action to prevent the entry of elements into)it. ¢
there may or may not be implicit system action to “block” a queue in overflow state.

ontrast with

3.221 boundary
The boundary o; a fill object consists of explicit boundary portions, implicit boundary portions;and clip bound;
The boundary of a fill primitive consists of the mathematical locus of its defining perimeter. During closed figure
the mathematicgl locus of each line primitive used (including CONNECTING EDGE) and the boundary of each

used defines an explicit boundary portion. Implici rtions are those added.automatically during ¢

Ary portions.
tonstruction,

Fill primitive
losed figure

construction to ¢nsure closure. (The interpretation of the significance of edge out flags.in the POLYGON SET fur
that it can also introduce both explicit boundary portions and implicit boundary portions.) When a fill object und
clipping, pieces|of the original closed boundary lying outside the effective clip region are discarded and clip boung

ction means
ergoes locus

lary portions

are added to mgintain closure. Drawing surface clipping does not contribate any clip boundary portions. Cliﬂand implicit

boundary portiqns have no associated attribute values. Edge portions corréspond to the explicit boundary po
rendered in accqrdance with their associated edge attribute values. Contrast with edge, and see also interior, realiz
realized interion.

3.2.22 break action
A specific action by the operator to indicate that an input gperation should be aborted. Contrast with firing (a
with timeout.

3.2.23 bundl

ons and are
ed edge, and

trigger) and

Virtual Devices have a conceptual resource known as-bundle tables. Bundle tables contain attribute values determining aspects

of primitives or|objects. There are different bundle types — one each for line, marker, text, (fill object) edge, an
interior) aspectst A bundle table consists of(all*bundles of a given type; each of which is uniquely identified by its
particular primitive or object, those aspects for which an attribute value from a bundle table is to be used m
appropriate aspect source flag set to BUNDLED. In this case, the bundle which contains the relevant values is
another attributg value, the bundle-index into the table of the appropriate type.

3.2.24 cell (off CELL ARRAY-or pattern)
A subspace of YDC space‘may be divided into a regular array of smaller spaces referred to as cells. Cells ocd
ARRAY and in patterns.used for interior filling of fill objects. In general, the subspace and the individual d
rectangular or skewed (i.e. a parallelogram) and of arbitrary aspect ratio. Some devices may not provide full

d fill (object
index. For a
ust have the
specified by

ur in CELL
ells may be
support for

arbitrary sized or skewed cells.

3.2.25 cell (of character cell)

The subspace of VDC space determined by text attribute values (and the positioning information for the containing text
object) which is conceptually “occupied” by a character. This is a parallelogram; but since attributes can change within a text
object and proportional spacing and kerning may be relevant, character cells may not be a uniform array as in the above
definition. A character cell is relevant for positioning of subsequent character cells and also for where auxiliary colour is
rendered in the remainder of the cell after the rendering of the actual glyph in foreground colour (in this case, text colour).

3.2.26 CGI Generator
Any agent which forms an encoding or binding of CGI functions and passes this to a CGI interpreter. The same agent may
also interpret any responses.

3.2.27 CGI Interpreter
An implementation of a CGI Virtual Device which receives an encoding or binding of the CGI functions, performs the
appropriate actions, and provides any required responses.
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3.2.28 character set

A set of displayable glyphs represented by the individual values occurring in a text primitive. The particular values in the
strings are dependent on the character set or the alternate character set which is referenced by the character set index attribute
value of the text primitive and are subject to character coding announcer control. Character set is concerned with (logical)
alphabet and special glyphs (national character sets, Katakana, etc.) and is orthogonal to font which determines the typeface
and style of the actual rendering of the glyphs (e.g. italic, bold).

3.2.29 class
sec input class and device class.

3.2.30 client

ihding or generating an output data stream encoding. Contrast with operator and CGI in

: ty invoking a
terpreter.

3.2.31 clip boundary portion

sec boundary
3.2.32 clipging
A process by which portions of (graphic) objects which fall outside an associated object.clip rectangle or portions of a

picture or raster operation which fall outside a drawing surface clip rectangle are discarded. Whether or not

rendering of
Eg takes place is determined by the object or drawing surface clip indicator. The object clip| rectangle and

such discardi
indicator are

clipping modq.
3.2.33 close

A fill object
FIGURE and

each region is
ensure the bo

closed figure;
are global atti

3.2.34 closy

In closed figu
yet complete,
of an edge fl

bbject attribute values whereas the drawing surface clip rectangle and\indicator are control valy

d figure
onstructed on the device side of the CGI interface from acseries of interface functions bounde

es. See object

i by a BEGIN

an END FIGURE. A closed figure consists of one or more/regions. The boundary of the closeq

undary remains closed. Edge attribute values arecassociated with individual primitives used t
these are local attributes values. (Interior) fill attribute values are associated with the fill object as
ibutes values.

re point
re and POLYGON SET construction, when the definition of the boundary of a region has been st:
the first point specified for the boundary of the region is referred to as the current closure point. 1

figure and of

constructed from explicit line, fill, and GDP primitives-and implicit boundary portions added ds necessary to

d construct the
a whole; these

arted but is not
'he occurrence

of CLOSE VISIBLE or CLOSE-INVISIBLE in POLYGON SET or the invocation of a fill pgimitive, NEW

tation of a line

14
REGION, or }ND FIGURE function while\in'state FIGURE OPEN (for closed figures) causes the automatic crg
segment constituting a portion of the boundary from the last line primitive end point to the current closure p
segment is either an implicit boundary-portion or an edge portion, depending on whether CONNECTING EDG
closure.

oint. This line
E precedes the

3.2.35 coloyr selection mode

A mode deternining whether colour specification is DIRECT by means of a (direct) colour value or INDEXE]
an index valug into a ¢olour table. The colour values in both DIRECT colour specification and appearing as
colour table are specified using an RGB additive colour model. Colour selection mode is independent of the
colour ASFs.

3.2.36 colov
A table of (direct) colour values used to map from an index value to a direct colour value when the colour selection mode is
INDEXED.

3.2.37 (direct) colour value
A 3-tuple specifying the relative amounts of red, green, and blue light which must be combined to achieve the desired colour
stimulus. See colour selection mode.

D by means of
entries in the
setting of any

hla
L' 24

3.2.38 compound object
A generic term for both compound text and closed figures.

3.2.39 compound text

An object constructed on the device side of the CGI interface from a series of interface functions bounded by a TEXT or
RESTRICTED TEXT with a not-final/final flag value of NOT FINAL and an APPEND TEXT with a flag value of FINAL.
(Such construction might also be started, continued, or completed by GDPs.) The text attributes are subdivided into those
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which are local attribute values associated with the individual component primitives, and those which are global attribute
values associated with the compound text as a whole.

3.2.40 conjugate radius pair (CRP)
A pair of radii of an ellipse such that a tangent to the ellipse at each endpoint is parallel to the other radius.

3.241 control functions :
A function which requests some control action by the Virtual Device. Unqualified, this term refers to the general device and
coordinate space control defined in ISO/IEC 9636-2 or the graphic object pipeline controls defined in ISO/IEC 9636-3. For
other controls, such as raster and input, the term will always be appropriately qualified.

3.242 contr

A modal value which affects the operation of processes in the graphic object pipeline which are downstreaniof the segment
storage. Contrast with attribute value. (Object) attribute values and control values are disjoint sets. Note) hpwever, that

segment attrib
this definition.
modification o
modification.

Possible).

e values which do not affect the operation of processes downstream are actually control.values i
Attribute values associated with an object cannot be modified and therefore cannot bea sourcg
a picture. Conversely, control values may be modified at any time and therefore'are a sourcs

for the device which specifies the acceptable delay between the invogation of a CGI function

ils effect. Possible values are ASTI (At Some TIme), BNI (Before Néxt Interaction) and ASAP

3.2.44 description table

One of a set of

tables giving “permanent” as opposed to “dynamic” charactristics of the Virtual Device. Contr

list. Description tables may in fact change by means outside the CGI, suchvas device reconfiguration by the oper

or, in some eny
description tabl

3.245 device
CGI Virtual D
class OUTPUT

of class INPU
surface. Devic
INPUT class.

3.2.46 device
A position speg
the physical cq
specified. Devi
final mapping

e, including that indicating whether other informatien.is variable, is inquirable.

class

the sense of
of dynamic
of dynamic

land the final

As Soon As

st with state
ating system

ironments, by explicit operator or resource manager.action (e.g. windowing systems). All inforfnation in the

{. Devices of

pvices are classified, based on input and output characteristics, as INPUT, OUTPUT, or OUTIN
have one active drawing surface which-may or may not be the same as the active display surface

have one or more logical input devices (LIDs), each with its own measure, but have no drawi
of class OUTIN combine the drawing and display surfaces of the OUTPUT class and the LID fa

coordinates (DC)
ified by means of a device dependent coordinate system which is related to, but not necessarily ic
ordinate system by which a physical position on a display or input surface, such as a screen

utside the CGIMfrom the “logical” device coordinates used within the CGI to the actual physical c

ices offering the functional capability defined in ISO/IEC 9636-6 may have several drawing surfjces. Devices

epending on
the device. Dej:

g or display
tilities of the

entical with,
or tablet, is

te coordinates tnay be in any metric — not necessarily uniform and with arbitrary origin. There njay well be a

bordinates of

a device (e.g. in a windowing system or an implementation supporting several CGI instances, i.e. different lpgical output

devices, on the
3.247 device

same-physical resources).

driver (implementation of the CGI)

A procedurall

bound (3ee viRding) implemenaton wiiciremits o CGIdata streanT encodingand-witch

operates the

physical device(s) by whatever means are necessary. This includes such examples as sending and receiving a non-CGI data
stream, manipulating a frame buffer in host memory, and accessing control registers in an I/O bus peripheral.

3.248 display surface
The physical surface on which graphic information is presented to the operator. See drawing surface.

3.2.49 downstream

In the direction

from client towards (virtual or real) device or operator.

3.2.50 drawing mode

This determines how colour or grey scale pixel values are combined during rendering of graphic objects and while performing
raster operation functions. Drawing mode is either an attribute value of a particular graphic object, in which case it determines
how the rendered information from that particular object is mixed into the drawing surface, or it is a parameter of a raster
operation function, in which case it determines how the information from the one or two source bitmap regions is mixed into
the destination bitmap region of the drawing surface. Drawing modes are composite values, the first component catering for
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logical combinations (BOOLEANOP), arithmetic combinations (ADDITIVEOP), and comparative combinations
(COMPARITIVEOP) classes and the second component specifying a particular combination within the class.

3.2.51 drawing surface

The conceptual surface of the device on which the graphic picture is rendered or (for devices implementing the functional
capability of ISO/IEC 9636-6) the currently selected drawing bitmap onto which both graphic objects are rendered and raster
operation functions have their destination bitmap region specified. See display surface.

3.2.52 dynamic modification

Change of a control value or a segment attribute value which may result in the rendered picture on the drawing surface being
in some respects no longer a valid rendermg of the content of segment storage. Note that attribute values associated with the
objects in segmenis canno have different
capabilities with respect to handling such dynamic modification. This capability is recorded for each-possible cause of
dynamic modification in the description tables under the entries dynamic modification accepted for <type of change>. Each

such entry car} have the values IMM (IMMediate), CBS (Can Be Simulated), or IRG (Implicit ReGeneration).
3.2.53 echojng
Echoing is term used to describe feedback to the operator of the measure of a logical input device. Edhoing may be

provided by means of various styles referred to as echo types. The echo for a particular LID appears in a rectangular subspace
referred to as|the echo area on the display surface (as opposed to the drawing surface)-of an OUTPUT or QUTIN device.
Echoing is either automatically performed by the OUTIN device when requested by the client or, in the case of fmglg echoing
on a device other than the one providing the measure, should be explicitly performed-by the client using echo oytput facilities

3.2.54 echo|request input
A method of jnput by which the client can obtain the current measure of a logical input device in order to perform remote
echoing on a flifferent Virtual Device. This method returns data when ¢he measure changes or on the occurrerjce of a trigger
firing.

3.2.55 edge
The edge of a fill object consists of portions, each portion b¢ing initially the mathematical locus of a line pyimitive or the
boundary of 4 fill primitive. The edge does not include any implicit boundary portions added during closed figufe construction
to maintain closure. Each portion of the edge has associdted with it edge attribute values which can be differept for different
dr locus clipping, entire portions or pieces-of portions lying outside the associated clip rectangle|are discarded.
Clip boundar} portions are added to maintain closure; but these, like implicit boundary portions, are not edge portions. When
the (locus clipped) edge is rendered, the remaining pieces of a portion (which may now be disjoint) are rendered using the
edge attribute| values associated with the partion. These may then be shape clipped to produce the final rendering of the edge.
See also boundary, interior, realized edge, and realized interior.

3.2.56 (dat4 stream) encoding
A (concrete) fepresentation of an @bstract functional specification in the form of a sequence of data items (e.g. characters, 8-bit
bytes, etc.). The identification‘of each function and its parameter values are encoded to produce a function nepresentation.
Similarly, responses from an-interpreter of the data stream are also encoded. Contrast with binding.

3.2.57 errof class
Errors which| may-6¢cur when using CGI are classified into one of nine different error classes. For somg of these, an

error report Will’be-¢ntered into the error queue. The functional description specifies error reactions fqr the errors it
specifically defings: C provided for in the classification scheme. There are specific mechanisms

for switching error detection and error reportmg on or off on a per class basis.

3.2.58 error queue
A first-in-first-out (FIFO) queue, each entry of which consists of an error identifier and an error report. This queue can
overflow. It cannot be blocked per se since a control equivalent to “blocking” is provided on a per class basis.

3.2.59 escape function

CGI provides an extension mechanism in the form of escape functions. There are three distinct categories: generalized
drawing primitive (GDP), ESCAPE and GET ESCAPE. GDPs provide for non-standard primitives and, like the standard
primitive functions, are never soliciting functions. For those escapes which do not generate primitives, those which are
soliciting functions are GET ESCAPEs and the remainder are simply ESCAPEs. Escape functions in all three categories may
be registered in the International Registry of Graphical Items or are private to an implementation.
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3.2.60 event input

A method of input in which an input operation (event) occurs asynchronously as a result of some operator action (see firing

and break action) or timeout and for which an entry referred to as an gvent report is made in the event queue. Logical input
devices have to be enabled for event input before they can contribute events to this queue.

3.2.61 event queue

There is a single event queue for all logical input devices. It is a first-in-first-out (FIFO) queue which has to be explicitly read
by the client. The client does not receive any notification that an entry has been made. The queue can be blocked and it can
also overflow. Once overflow has occurred, it is implicitly blocked until the client takes remedial action. Entries are made in
the queue in time sequence of events whxch occur on those LIDs enabled for event znput Each entry is an event report which

includes the LID class and index r index of r which e value, and

the measure val{dity status.

3.2.62 explicit boundary portion
see boundary.

3.2.63 extern
An external fun
Virtual Device.
external categor

bl functions
ction is one which is not concerned with either the content or the control of the,graphic information in the
MESSAGE is one such function defined in ISO/IEC 9636; but, some escape functions may also|fall into the
Y.

3.2.64 fill object

A general term for all (graphic) objects which have a (closed) boundary, an edge, and,an interior. Fill objects are
fill primitives and the association of edge attribute and interior (fill) attribute values or they are constructed as ¢
from line and fjill primitives and implicit boundary portions generated to,ensure closure. The boundary of a

created from
osed figures
fill object is

always closed ejven after clipping and the boundary encloses the interior(0r clipped interior). The boundary m
several closed rfegion boundaries; regions may be disjoint, intersect with,”or be wholly contained within other
definition of thq interior of a fill object is determined by the parity fillalgorithm. In general, the edge is rendered

ay consist of
regions. The
pn top of the

rendered interiof; the boundary is not rendered. See also realized edge and realized interior.

3.2.65 firing (a trigger)

An action by the operator which indicates to a logical input device that something significant has occurred. A
action, the triggpr is said to have fired. A trigger cannot be fired unless it has been armed.

3.2.66 font
A text primitivg attribute value which is orthogonal to character set and determines the style of rendering of th
glyphs.

3.2.67 foregrpund colour (of objects)
The colour, determined by an associated attribute value, in which primitive components of objects or object jnteriors are
rendered onto the drawing surface.\If)a line type is not continuous or a fill style is not solid, then auxiliary colour is used for
the “gaps”. For fext, foreground celour is used for the glyphs and auxiliary colour for the rest of the character cell.

fter such an

e individual

3.2.68 foregrpund colour (of mapped bitmaps)
A control value|which determines the full depth value to which the foreground pixels of a mapped bitmap are expanded when
they participate fin rastet operation functions.

3.2.69 found: tlon profile

'T). All other
Profiles should be deﬁncd to contain at least one of lhese Foundatlon Profnles

3.2.70 (CGI) function

The unit of communication between the client and the Virtual Device. This functional specification defines functions
abstractly. Bindings and encodings will specify, for each function, a function representation — a concrete representation of the
function and its parameters or of the request and the response. Functions are classified in various ways — see attribute function,
control function, external function, graphic function, inquiry function, primitive function, raster operation function, and
soliciting function. All functions request actions of various kinds from the Virtual Device. Soliciting functions require a
response from the device.

3.2.71 functionality
A contraction of “functional capability”; used to refer broadly to types of behaviour possible in a given context.

10
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3.2.72 generator
see CGI generator.

3.2.73 generalized drawing primitive (GDP)
An escape function which generates a primitive or contributes to the construction of a graphic object.

3.2.74 global attribute value

abbreviations

An attribute value which is associated with a (compound graphic) object as a whole, rather than with the individual primitives

from which the object is constructed, is termed a global attribute value. Contrast with local attribute value.

3.2.75 graphic function

This is a general term which covers all functions whose action is concerned with the content or control of the graphic

information ip the Virtual Device. Compare external function or inquiry function. Graphic functions include attribute

functions, confrol functions, primitive functions, and raster operation functions.

3.2.76 graphic object
Primitives, when they have had all their applicable attribute values associated with them, are referred to as (gr.
There are spegial construction facilities which allow a (compound) object to be formed from Seyeral primitiy

nphic) objects.
yes with local

attribute valups and global attribute values associated with individual contributing primitives-or with the object as a whole

respectively.

3.2.77 graphic object pipeline

An abstraction of the collection of conceptual processes through which graphic (i.e. (primitives and objects) infoymation passes

en route from|the client to the display surface where it can be observed by the.operator. Raster operation fu
most of this pipeline. Contrast with graphic pipeline which is used as an abstraction for all CGI information

ways) between the client and the operator.
3.2.78 hatc

A particular rq
(semi) regular

3.2.79 impl
Where ISO/IH
then the poten

3.2.80 impl
see boundary.

3.2.81 impl
The process

style
presentation for the interior of afill object using fill style HATCH. A hatch style consists of one
y spaced lines in different directions. The exact appearance of hatch lines is implementation depe

mentation-dependence
C 9636 recognizes that implementation variability is necessary, but cannot define a set of allows
tial of variability is termed implementation:dependence. Contrast with allowed latitude.

cit boundary portion

cit closure
ensuring that the boundary of afill object remains closed even if the client does not explicitly

ictions bypass
flowing (both

r more sets of
dent.

d behaviours,

create a closed

boundary. Implicit closure is achieved\by adding implicit boundary portions as necessary during the construction process.

3.2.82 impljcit segment regeneration mode
A mode whic
UQUM) whe
current pictur

3.2.83 indexed,colour
see colour selgction mode.

some change of a control value, segment attribute value, or the contents of segment storage

determines whether automatic regeneration of the picture may occur or not (ALLOWED, SUPPRESSED, or

nvalidates the

as an acCurate rendering of the objects in segment storage. See dynamic modification and quick update method.

3.2.84 input class

Logical input devices are classified according to the type of data value (measure) they provide for return to the client. The
classes defined are: LOCATOR, STROKE, VALUATOR, CHOICE, PICK, STRING, RASTER, or GENERAL. These are

defined in detail in ISO/IEC 9636-5.

3.2.85 input operation

A general term for any sequence of operator and/or input device measure setting actions which makes an input value
(measure) available for return to the client. The exact sequence of actions and the method of return of the measure to the client

are determined by the input method. See request input, sample input, and event input.

3.2.86 input surface coordinate (ISC) space
For input classes LOCATOR, STROKE, and PICK, there is a Cartesian coordinate system from which in

put points are

specified by the operator. The space is referred to as the input surface coordinate (ISC) space. It is analogous to the device

coordinate space for a drawing surface. A bounded rectangle within ISC space is termed the input surface. Thi

s is a subset of

11
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ISC space for which the physrcal device is capable of producmg point locations. The client may define the mapping from ISC
space to VDC space; this is termed the ISC-to-VDC Mapping. Each LID (for which it is relevant) may have its own ISC-to-

VDC Mapping.

3.2.87 inquiry function
A function which provides the client with access to information held in description tables or state lists of the Virtual Device.
All inquiry functions are soliciting functions.

3.2.88 interior (of a fill object)

The interior of a fill object is that part of VDC space “within” the boundary — “within” is defined by the parity fill algorithm.
The interior may consist of several dlstmcl or abuttmg subspaces. After cllppmg, the chpped interior is the set (which may
now be a differgnt-se pace ; —See-d

3.2.89 interpreter
See CGI interpreter.

3.2.90 local attribute value
An attribute value which is associated with each individual primitive used in the construction of a(¢empound griphic) object
rather than with| the complete object is termed a local attribute value (Contrast with global attribute value).

3.291 logicalinput device (LID)
A logical comppnent of an OUTIN or an INPUT device. LIDs are classified into one of the various input classes. A Virtual
Device may havie several LIDs which consist of a measure (input value), state information, and possibly associateql triggers.

3.2.92 mappgd bitmap
see bitmap.

3.2.93 measufe
The term used fior the abstract component of a logical input device reptesenting the input value for that device which will be
returned to the ¢lient on receipt of the appropriate soliciting function &ither directly from the LID or, in the case of event input,
from the event queue where it will have been placed by the LID.

3.2.94 message
A communicatign direct from the client to the operator which leaves no trace of its passage through any pipeline gnd is always

displayed to th¢ operator independent of whether the carrent display reflects the current drawing surface. essages are
character stringg which are not subject to the character set or character coding announcer control which apply to t¢xt.

3.2.95 modalfvalue (modally set value)
A value is refefred to as modal if it is set by a-Specific function and recorded in a state list. That value is ther applicable,
whenever relevant, to subsequent functions-until such time as it is reset by another use of the specific setting fupction or, in
certain cases, itfis reset to default by the Virtual Device as a result of VDC TYPE changes. Contrast with parameter value,
which is always|local to a particularfunction invocation.

3.2.96 non-dissociable trigger
A trigger whosg association-with a logical input device is an inherent characteristic of the device and cannot be oyerridden by
the client. See tigger association.

3.297 non-refained data
Any rendered op Ject mformatmn resultrng from 0bj€C[S passed down the graphzc object ptpelme whrch were 1ot stored in
segments (i.e. : NASC as-al ! 9 +s-which is on the
drawing surface is referred to as non- retamed data. In olher words any mformatron on [he drawmg surface which cannot be
reproduced by the sequence - PREPARE DRAWING SURFACE, set all segment visibility attributes to VISIBLE, REDRAW
ALL SEGMENTS - is non-retained data.

3.298 object
see graphic object.

3.2.99 object clipping mode

A control value which determines how the process of clipping (graphic) objects is conducted. This is either on the
mathematical locus of the object before the application of rendering attribute values (LOCUS), on a rendered shape after their
application (SHAPE), or on first the one and subsequently the other (LOCUS THEN SHAPE). The three settings can all give
different effects. There are separate clipping mode control values for each of lines, markers, and edges.

12
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3.2.100 one-way (1-way) output
This describes the situation where the client never uses any soliciting functions. All communication across the CGI is from
client to Virtual Device and there is never any response from device to client.

3.2.101 operator
The human user of the CGI Virtual Device realization. Contrast with client. The operator may interact with the client by
observing the realized output and by providing input (related or unrelated to the output), responding to messages, etc.

3.2.102 overflow (of a queue)
Some implementations may limit the space of a queue to some pre-set number of entries (fixed or indeterminate depending on
whether the size of the entry is ﬁxed) Other 1mplementauons may use dynamlc allocation from a resource pool used for other

purposes as
Overflow of

includes an up
remains SO un

3.2.103 pari
This algorithn
infinity cross

d U JQUCU

e event queue results in the latest entry always bemg overwritten with an “error reports-los}”
pdated count of entries lost. Overflow of the input queue results in the queue becoming implicitly
il the client takes remedial action.

ly fill algorithm
h determines the interior of a fill object as that set of points not lying on the beundary for whiich all lines to

the boundary an odd number of times.

3.2.104 pattgrn (of fill pattern)

One of the st
specifiable as|
selected by th

hles for interior fill of a fill object is pattern fill. A pattern is a two=dimensional uniform arra
having a different colour or grey scale value. (Compare with CELL"ARRAY which is similar
b client by means of the pattern index (object) attribute value.

A bitmap reg|

jon used as one of the source parameters in a 3-operand.bitblt or specified by the FILL BITMA

3.2.105 pattlrn (of bitmap region)

rendering wi
tile. For the 3;
bitmap fill cad

interior style BITMAP is referred to as a pattern. In either case, the pattern (bitmap region) is

e, the pattern is replicated as necessary to fill thednterior.

3.2.106 picking

Conceptually
Virtual Devicq

responds to the client with an indication*of what the operator pointed to. This feature works in cq

segment capability. The response lists data structufes which indicate certain segments which would be drawn su

to where the ¢
and it is the re]

3.2.107 pixel
In the context|
or grey scale
all raster ope
Pixels may lig

perator pointed. The precise defifition of the picking behaviour is in terms of the contents of sej
sponsibility of the client to make’sure that the visible display is relevant for the operator.

of raster devices, the smallest element of the drawing surface of a Virtual Device to which an ing

ration functions act directly on pixel values so combination characteristics may vary from dey
on or betweenaddressable device points as specified by an entry in a description table.

3.2.108 primitive

A primitive g
the client, usi

ves the geometric specification for some portion of a picture. Primitives are passed across the C(
ng<primitive functions. Primitives do not carry any attribute values. These are associated with th

operand bitblt case, the pattern is replicated to build.aregion matching the size of the other sourc¢

abbreviations

e to overflow.
error which
blocked and it

y of cells each
.) Patterns are

P function for
replicated as a
region. In the

this is an operation which allows the operator to point at something on the display surface after which the

njunction with
fficiently close
pment storage,

ividual colour

ralue can be assigned. The assigned value is a device dependent pixel value and rendering of graphic objects and

yice to device.

51 interface by
em later in the

graphic objec

pineline toform obiects.
rr J

3.2.109 primitive function
A primitive function is one whose primary action is to generate a primitive. Primitive functions are classified according to
primitive type.

3.2.110 primitive type

”»

One of “line”,
“object”, “

<6

marker”, “text”, “fill”, or “image”. A primitive type is an adjective which can apply to “function”,
aspect”, or “attribute”. (E.g. “fill function”.) Note the anomalous word “edge” which can be used as a type for

” <

primitive”,

“aspect” or “attribute”, even though “edge” is not itself a primitive type. Generalized drawing primitives may generate
primitives of various types and be subject to aspects associated with those types.

3.2.111 profile

A specification of a particular collection of CGI functions and resource requirements as well as any relevant constraints or
escapes required to meet the needs of a particular set of users, sometimes referred to as a constituency. There are
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Foundation Profiles and Constituency Profiles. Some Constituency Profiles are defined in ISO/IEC 9636; others may be
registered.

3.2.112 prompting

An action, enabled or disabled by the client, then taken internally by a logical input device at the beginning of an input
operation to draw the operator’s attention to the fact that an input action is expected. In a remote echoing situation, prompting
has to be specifically performed by the client. Prompting may take various styles known as prompt types selectable by the

client.
3.2.113 quick

update method

In the context of implicit segment regeneration, implementation-dependent methods of modifying the picture, in response to

certain changes, are permitted for the sake of speeding up the display process. Such methods need not be complets

the segment m}(le
be done without regard to display priorities. Such methods may be employed by an implementation enly wh

allowed by the
whose dynamid

3.2.114 raster
Functions whig]
in ISO/IEC 96
functions. The
such as transpq

3.2.115 realiz
This is what i
boundary port
edge is rendere]

3.2.116 realiz
This is what is
object. For all
depending on
HOLLOW, the

for all other int|

3.2.117 regen
see implicit seg

3.2.118 region (of a fill object)

Each fill object
implicit closurd

regions. Regions are formedexplicitly by use of the NEW REGION function or implicitly when a fill primitive i

1. For example, segments may be “erased” by “drawing” them in background colour; segimen

client when implicit segment regeneration mode is UQUM (Use Quick Update Method), and onl)
modification accepted for entry is CBS (Can Be Simulated).

operation functions

6-6 are referred to as raster operation functions. They consist of the PIXEL"ARRAY functions
specific action of these functions is controlled by parameters rather thanstate list values for rel
rency and drawing mode.

bd edge

rendered after the associated attribute values (width, type, colour, etc.) have been applied t
on of a fill object. The exact impact of clipping is contrglléd by the edge object clipping mode.
d “in front of” the realized interior and may therefore obscure or modify part of that interior. See 4

ed interior

rendered by applying associated fill attribute valiies and any applicable object clipping to the in
fill styles except HOLLOW, the interior is Tealized first. The edge is then realized and overl
uxiliary colour, transparency, and drawing mode (or on device overwrite capability). For

brior styles, implicit boundary pertions and clip boundary portions are not rendered.

bration
ment regeneration mode.

consists of one ormore regions. Each region has its own closed boundary which may have been
and modified by object clipping. Regions may have self-intersecting boundaries and may overlap

closed figure (
multiple regio!

-3.2.119 regio
A rectangular s
BITMAP.

3.2.120 remot

onstruction. Each closed polygon of a POLYGON SET is a region. The only fill objects whi
s are closed figures, POLYGON SETs and possibly GDPs.

bly faithful to

display may
en explicitly
y for changes

h request operations directly on the pixel values in bitmaps on devices offering the functional capapility defined

and the bitbit
evant factors

b the explicit
The realized
oundary.

erior of afill
hid or mixed
nterior style

boundary, including the clip boundary portion, is rendered using the associated fill colour and implementation-
dependent “boyindary attributes” and the realized edge is then overlaid. This is the only case when the boundar

b is rendered;

formed using
or abut other
5 used during
ch may have

(ofab
abser of

itmap)
d D ’

e echoing

interior style

In situations in which a Virtual Device realization does not have the capability to do echoing (locally) within the device (e.g.
when the input device and the output device are supported by different CGI instances), the client may simulate the echoing
process by making use of some input method (possibly echo request input) on one logical input device and echo output on a
different device. Such echoing performed explicitly by client action is referred to as remote echoing. Echo output facilities
also cater for remote acknowledgement and remote prompting.

3.2.121 rendering

The collection of processes (downstream of segment storage in the graphic object pipeline) which convert the geometric
specification of an object and its associated attribute values to the form in which it will be presented on the drawing surface.
The term generally covers transformations, application of attribute values, and clipping, as well as processes specifically

14


https://iecnorm.com/api/?name=cbea6c3776505f7a2120188da05b91c3

ISO/IEC 9636-1 : 1991 (E)

Definitions Definitions and abbreviations

shown as locus, shape, and physical rendering. All processing concerned with rendering may involve varying degrees of
approximation which may be device-dependent and generally will not be inquirable.

3.2.122 request input

A method of input in which the measure value of a logical input device is returned synchronously to the client when the
operator fires a trigger (see firing). All functions concerned with request input are soliciting functions and, having interpreted
one, the Virtual Device will suspend all further interpretation until the operator has taken action or a timeout has occurred and
a response is delivered to the client. Contrast with event input, sample input, and echo request input.

3.2.123 sample input
A method of input in which the current measure of a logical input device is returned immediately to the client when an

appropriate i

3.2.124 segnjent
(graphic) objects retained in the Virtual Device in a virtual resource referred to as segment storage

A grouping o
controls the

changeable, g
display priori
contents of th
modification.

3.2.125 seg

ut soliciting function is invoked. No operator action 1s required. Contrast with request input and

existence and content of each segment. (See segment definition.) Each segment has its o
egment identifier and carries an associated set of segment attribute values whichy determines it
y, highlighting, pick priority, segment transformation, and visibility. Segment attfibute values apy
e segment. These values may be changed by the client at any time and arg-thus a potential soul

ent definition

The process df constructing the segment's contents (as opposed to setting its segmeént attribute values). Only th¢

event input.

. The client

n unique, but
5 detectability,

ly to the entire
rce of dynamic

open segment

can be undergoing definition. The process is initiated by CREATE SEGMENT and terminated by CLOSE SE NT though
an existing s¢gment can be subsequently reopened and its definition continted (sometimes referred to as gﬁgnging to a
segment). When a segment is open, objects flowing along the graphic.bject pipeline are entered into the oper] segment, thus
defining its content.

3.2.126 skewed

Non-perpendijcular. The term is used in several contexts — to.refer to text when the orientation vectors are non{
to refer to cells of CELL ARRAY or patterns when the defining points form a non-rectangular parallelogr:
Transformatigns may also produce skewing.

3.2.127 solic
Any function
soliciting fun
before the ex
function, the

3.2.128 spec
Modes which
“scaled” valy|
width, edge W

3.2.129 statd
One of a set
information i

perpendicular,
am, and so on.

iting function
which is defined to have return parameters, i.e. which requires a response from the Virtual Device, is termed a
ction. The CGI is serial synchronous. This means that the effect of any function is (concepluzlly) completed
ecution of the next function is'begun. Since the generation of the response is part of the effect|of a soliciting
rlient may use soliciting functions to force synchronization.

ffication mode

determine whether,widths or sizes are specified in VDC values (and therefore transform geom
es (relative to_some fixed DC value) applied after transformation. Specification modes are assod
idth, and marker size.

list

of lists ‘giving the current operating state of the Virtual Device. (Contrast with description tg
continually updated based on client action and is all inquirable.

3.2.130 timeout
The termination of an input operation due to the expiry of a specified waiting time before the operator has taken any explicit
action to terminate the operation. See firing (a trigger) and break.

etrically) or in
iated with line

ble.) State list

3.2.131 transparency

This concept arises in the context of output primitive functions and in raster operation functions. For output primitives, the
transparency attribute can have either of the values TRANSPARENT or OPAQUE. If the transparency attribute value
associated with an object being rendered is TRANSPARENT, the object will not be drawn in front of previously rendered
objects in places where there are “holes” in the newly rendered object. Examples of such “holes” include gaps in dashed lines
or edges, the spaces between lines in a hatched fill area, and the background of a character cell. If the implementation provides
support for the drawing mode attribute, then the drawing mode attribute value associated with an object controls the manner in
which what is rendered is combined with what has already been rendered for any other object. When transparency is
OPAQUIE, the “holes” are rendered using the auxiliary colour attribute value associated with the object, and they are rendered
over the existing rendered objects, again possibly subject to drawing mode. For raster operation functions, transparency is
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specified as an input parameter and can have values TRANSPARENT and OPAQUE. If the transparency parameter in a raster
operation function is TRANSPARENT, then pixels in the source bitmap which have (or expand to, for a mapped bitmap) the
same value as the Transparent Colour entry in the Raster State List will not be combined with corresponding pixels in the
destination bitmap, leaving them unchanged. When the transparency parameter is OPAQUE, source pixel values are always
combined with the destination pixels according to the drawing mode parameter of the function.

3.2.132 trigger
A possible component of some logical input device which provides a mechanism by which the operator can indicate to the
device that something significant has occurred. A trigger cannot be used (fired) to provide such an indication unless it has first
been armed. Triggers are only relevant to request mput and event mput Some tnggers are 1nherent to the loglcal input device,

see non-dissocigble s-may beassociated-with one : nput-de ignt. See non-
dissociable triggers and trlgger assoczatzon.

3.2.133 trigger|association
The process of ¢stablishing a relation (dissociation is breaking this relation) between one or more triggers and pne or more
logical input devices. While the relation exists, a trigger is said to be associated with a LID. Some triggers are non-dissociable

triggers.

3.2.134 upstream
In the direction from (virtual or real) device or operator towards the client.

3.2.135 (device) viewport
A rectangular| region of device coordinate space into which the VDC)extent (window) is mgpped. The
reques evicg viewport is that requested by the client while the effective viewport is the one the implementatfon provides
which will be ap close to the requested as is possible but not necessarily identical with it. The current specifidation of the
effective viewpqrt is a single state list entry in the Control State List. For devices which offer the functional capabjlity defined
in ISO/IEC 963p-6, each bitmap has a viewport specification in its individual state list, which will be used for the current
specification when that bitmap is selected as the drawing bitmap.

3.2.136 virtual device
An idealized conceptual graphic device that presents a set of graphics capabilities (defined by means of an abstra{t functional

specification) tq the client in a way independent of its actual realization on one or more physical devices. Capjtalization is
used, (CGI) Virfual Device, to denote a virtual device asdefined in ISO/IEC 9636. Virtual devices are classified pccording to
their input and qutput characteristics. See device class:

3.2.137 virtual device coordinate (VDC) space
Graphic inform3tion flowing across the CGI from the client to the Vtrtual Device is positioned in a virtual devicg coordinate
(VDC) space. This is a two-dimensional Cartesian space of infinite extent and precision. An implementation will gnly realize a
finite subset of this conceptually infinite. space known as the YDC range. Graphic primitives are positioned by YD ints,
each point being an xy-coordinate pair within the VDC range. When the graphic information is subsequently rfealized (see
rendering), a regtangular region of VDC space within the VDC range known as the YDC extent (but sometimes referred to as
a window) is mapped onto a. viewport (more accurately, the effective viewport) in device coordinate space. Thi§ mapping is

referred to as th¢ VDC-to-Dévice Mapping.

3.3 Abbreviations
For the purposes of all parts of ISO/IEC 9636, the following abbreviations apply.

ASAP As Soon As Possible (deferral mode setting)

ASF Aspect Source Flag

ASTI At Some TIme (deferral mode setting)

CBS Can Be Simulated (dynamic modification acceptance)
CRP Conjugate Radius Pair

CGI Computer Graphics Interface

CGM Computer Graphics Metafile
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DC
DSCRECT
FIFO

GDP

GKS

ID

IMM

Device Coordinates

Drawing Surface Clipping RECTangle

First In First Out (queueing discipline)
Generalized Drawing Primitive

Graphical Kernel System

IDentifier

IMMediate (dynamic modification acceptance)

ISO/IEC 9636-1 : 1991 (E)

Definitions and abbreviations

IRG
I1SO
LID
0SI
RGB
UQUM
VDC
vC

VP

Implicit ReGeneration (dynamic modification acceptance)
International Organization for Standardization

Logical Input Device

Open Systems Interconnection

Red, Green, Blue (colour model)

Use Quick Update Methods

Virtual Device Coordinates

Viewport Coordinates

Viewport Point
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4 Reference models

4.1

This clause describes reference models which show a variety of relationships that the CGI defines between its client and other
parts of a graphics system, referred to as the target. These relationships are described using a general set of possible
client/target CGI configurations. A number of client and target generic types are also described. The clause concludes with a
description of the-relati i elated d

Introduction

on aWa anda

1 for CGI client/target relationships

A CGI interfacqd mediates a relationship between a client program and some target. The concept {‘target” covers a [general class
of entities, of which a typical graphics device is one example. A general presentation of the full-variety of possible types of
targets appears later in this clause.

42.1 CG[ configurations diagram

Figure 1 portrays a model of the relationships that may exist between a CGI cliént'and target. The diagram perm
interpretation of its components (i.e. a target may itself be a CGI client) which-leads to a variety of potentially

configurations (see annex E). Since the CGI is a single-device interface, figure 1 depicts relationships between a
single CGI Virtpal Device. A client is permitted to be in communicatiéon with multiple CGI Virtual Device impl

its recursive
ophisticated
client and a
ementations,

but the behavioyir of any one CGI is not affected by operations with other such CGls.

4.2.1.1 Basic generator/interpreter configuration.

The basic confil
client program
a CGI Interpre
independent” s
communicates ¥

uration of the model is the Generator/Interpreter configuration depicted in configuration (a) o
ses a procedurally bound CGI Generator'subroutine library to create a CGI data stream which is t1
ter. The interface between the client and the Generator is device-independent. It is labelle
nce the target concept is more, genieral than that of “device”. Further downstream, the CG
vith the target by unspecified means.

[ figure 1. A
ansmitted to
d as “target
[ Interpreter

uration.

nce of a CGI
g techniques
ample, some
er VDCs. A
he types and
ble to ignore

Configurations {b), (c), (d), and (¢) of figure-¥ correspond to simpler configurations derived from this basic config

Configurations (a), (c), and (d) present:the same procedurally bound CGI interface to a client. However, the existe
data stream downstream is of potential significance. In a generator implementation, the client may control encodin|
in the Generatdr in order to optimize use of I/O connections over which the CGI data stream flows. For ex;
applications mgy require 32-bit integer virtual device coordinates, while others may only need 16-bit integ
Generator should recognize, type and precision requirement functions and maintain state information to control
precisions for the datasthat it encodes into the data stream. In a Driver implementation of CGI, it may be possil

precision requirgment functions.

4.2.1.2 Generating clients

In configuration (b) of figure 1, the role of the CGI data stream generator has been merged with the client program. In this
case, the client generates the CGI data stream itself, without necessarily using a CGI procedural binding. The target
independent interface is a standard CGI data stream encoding.

4.2.1.3 Callable drivers

In configuration (c), the Generator and Interpreter have been combined to form a “Driver”. In this case, the CGI data stream
no longer exists, and the subroutine library communicates directly with the target by whatever means are available.

This configuration, while it is conforming, is deprecated. This illustration is provided for completeness.
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CGI - A low level, 2-D, serial synchronous,
single device interface.

Client l-d CGI Configuration ————»I Target

LN E
® 5 N Genersior  [777777777]  nterpreter :
N E
Target Target
Independent Dependent
(b) VLS Interpreter 7
N i
SN :
(© . N Driver .
N :
N :
R s
() : S Generator @, Y./ /Al
N e
© ////:’//////////////////////////////////// /j////
Key FZZ74  CGlI data stream
N Procedurally bound CGI interface
(v
E Target independent or dependent interface

Figure 1 — CGI Client/Target Configurations

42.14 CGI targets

In configurations (d) and (e), the CGI interpreter has been combined with the target. In particular, the target may be an
implementation of a CGI Virtual Device.

Configuration (e) of figure 1 depicts a generating client sending a CGI data stream directly to a target which is itself a CGI
Interpreter. This configuration corresponds to the simplest model of the relationship between a client and a CGI Virtual Device.
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4.2.2  Types of clients

The need to provide efficient support for GKS implementations and CGM interpreters has been a fundamental design goal for
the development of the CGI. In particular, there is an extremely close match between the set of functions naturally required by
these clients and those defined in the CGI.

4.2.2.1 GKS implementations

The CGI is designed to provide a good functional match between GKS and the CGI at the GKS workstation interface. When a
CGI device is used to implement a GKS workstation, a substantial increase in performance may be possible on the computer
hosting the GKS implementation by offloading most of the graphics workload into the CGI Virtual Device.

4.2.2.2 CGM [nterpreters

The functional fnatch between ISO 8632 (CGM) and CGl is such that CGM elements in a picture body may be passed directly
to a CGI Interpgeter that handles the same encoding without the CGM Interpreter needing to have any knowledge] of the effect

of clients for CGI include implementations of other graphics standards; such as ISO/IEC 9582 (PHIGS) and
-3D). Since the CGI is a standard for two-dimensional graphics, such use requires additional work upstream of
the CGI interfagce. The CGI still provides a standard target independent interface.for accessing hardcopy devicgs, metafiles,
and numerous display devices of lower capability than those designed for three-dimensional graphics work.

4.2.24 Proprietary packages

Proprietary software packages may be developed (or adapted) to.utilize the CGI. The CGI provides a standard target
independent intgrface which greatly increases the flexibility and adaptability of the vendor's software package.

4.2.2.5 CGI implementations

One possible client is another CGI implementation. Such a CGI client may provide procedural or data stream interfaces
upstream and dpwnstream. Two sample reasons for the existence of such CGI clients are encoding conversion and function
simulation.

An encoding cqnversion “filter” interprets a-datd stream from upstream and produces an equivalent data stream in a different
encoding downs$tream. Since CGI data stream’s are often bidirectional, an inverse mapping may be necessary for any returning
CGI messages.

Function simulgtion may be required when the downstream CGI lacks certain functional capability expected by the simulator's
client. In such |cases, it is possible for the simulator to handle the functions not supported downstream and|produce the
expected resulfs by maingaining its own internal state and invoking multiple CGI functions in the downstream CGI
implementation

4.2.3 Ty;res of targets

4.2.3.1 General graphics devices

The most familiar example of a target is a typical graphics hardware device. In this case, nothing is presumed about the nature
of the interface between the Interpreter or Driver and the device. The Interpreter or Driver does whatever it must in order to
achieve the desired effects on the target device.

4.2.3.2 Metafiles

The target may be a metafile written in accordance with the CGM standard. In this case, the CGI implementation produces a
metafile such that rendering it will produce the same picture as is required by ISO/IEC 9636 for a CGI Virtual Device
implementation driving an actual display. (CGMs generated through a CGI interface comprise only a subset of all possible
CGMs.)

There is no requirement that a metafile produced by a CGI implementation must be a CGM.
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4233 Windowing systems

Graphical information generated through the CGI may be displayed in a window of a windowing system. In such cases, the CGI
implementation may interface with the windowing system by means of the graphics primitives the windowing system provides.
The windowing system may have other clients in addition to the CGI implementation.

4234 CGI Virtual Device implementations

As indicated in configurations (d) and (e) of figure 1, the target may itself be a CGI Virtual Device. A CGI Virtual Device can
also be considered to be a CGI client. This allows for a variety of useful CGI configurations.

4.3 Example configurations

4.3.1 CGI Virtual Devices as GKS workstations

Figure 2 shows a possible relationship between an implementation of GKS and a collection of CGI Virtugl Devices. An
application typically communicates with the GKS implementation through one of thedstandard language bindjngs. The GKS
implementatign manages a collection of GKS Workstations, some of which may be-implemented in terms of irfstances of CGI
Virtual Devicgs. Four Workstation to CGI Virtual Device connections are shown_Workstation 1 uses Workstalion Dependent
Segment Storage, but does not use any segment capabilities in the Virtual Device. Workstation 2, also implementing WDSS, uses
the segment cipability in its underlying instance of the CGI. The position of the CGI in Workstation 2 is illustrdted as “higher”
than that of \Eorkstation 1 because the capabilities of the CGI in Workstation 2 more closely approximate the needs of the
Workstation interface than those of Workstation 1. Workstation 3<uses two CGI Virtual Devices, one INPUT, the other
OUTPUT, to jmplement an input/output Workstation. Workstation 4.shows how a remote device may be implemented. Both of
the interfaces pelow the Workstation interface are CGIs. The GKS. Workstation interface to the CGI Generator i a procedurally
bound interfage. The CGI generator translates procedural CGI'calls into a CGI data stream for interpretation by a CGI Virtual

Device.

Application
GKS
Language
Bindin
GKS Kernel inding
1 5 3 4 GKS WS
Interfac¢
N
 ~CGI data stream GKS [ ] Il ll I |
: procedurally WDSS LTI SIITIISSS 77 ——
bound interface SILLLLTIISSLY. — o CGI
=}
Workstation WDSS E {c-:} gencTalr
I D (in CGI = || E §
LAY segments) E|le CGI
CGI Virtual interpreter
Device

Figure 2 — CGI Virtual Devices as GKS workstations
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4.3.2 CGM interpretation using CGI

Figure 3 shows how a CGM interpreter might use the CGI. An application controls the interpreter and selects a CGM for
interpretation. The CGM interpreter has direct control of the CGI Virtual Device. It reads the Descriptor elements from the CGM
metafile and sets up the Virtual Device based on default attributes required, precisions, and other modes. If the requirements
stated in the metafile are sufficiently close to the capabilities of the CGI Virtual Device (as indicated by the CGM ELEMENTS
LIST, required precisions, etc.) and the CGI supports the appropriate data stream encoding, the CGM interpreter can pass Picture
Body elements directly to the CGI for realization. Note that direct interpretation of CGM:s is not covered by the CGI.

Application

select

‘ control

read

CGM

\J

CGM
Interpreter

y CGl data
LA AL AL

CGI
Virtual
Device

Figure 3 - CGM interpretation using CGI

4.3.3 CGI Virtual Devices as 3D workstations

Figure 4 shows/how a GKS-3D:or PHIGS implementation might use CGI Virtual Devices. The basic mechanism {s as for GKS,
as indicated in [figure 2. Thé important distinction shown is that all 3D to 2D transformations must be resolved above the CGI,
since the CGI if a 2D-only interface.

4.3.4 Input/putput workstations as combinations of CGI Virtual Devices

Figure 5 shows three ways CGI Virtual Devices may be used to build input/output workstations for a hypothetical graphics
system. Workstation 1 drives OUTIN CGI (a) directly, using both the input and output capabilities of the CGI Virtual Device.
Workstation 2 drives two Virtual Devices, one which supports output (b) and one which supports input (c). To coordinate the
input and output of the two CGIs, Workstation 2 must continually read input from CGI (c), potentially process the data read, and
pass workstation code generated echoes to CGI (b). Workstation 3 is configured similarly to Workstation 2, however, CGI
Virtual Devices (d) and (e) support remote echoing. Remote echoing provides a more efficient path for data read through one
CGI to be echoed through another. The workstation code still needs to provide the communication path between the separate CGI
Virtual Devices. The majority of the echo processing is provided by the CGI (d) in a way that has less impact on its other output
capabilities.
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Figure 4 — CGI Virtual Devices as 3D workstations
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Figure 5 — Implementing input/output workstations as combinations of CGI Virtual Devices
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4.4 Relationship to other standards

44.1 Introduction

The reference model configuration examples in 4.3 show the relationship between different components of a graphics
reference model. They show that the CGI is located between the workstation software of a graphics system and a device. On
the system side, the CGI has to interface in a concise and efficient manner with GKS. On the device side, the CGI supports the
interpretation of a CGM metafile in a straightforward way.

44.2  CG] data encodings standards

ISO/IEC 9636 |s closely related to a separate multipart standard in which several specific data stream encodings of CGI
functions appear. Encodings are specific representations of the function syntaxes defined in ISOAEC 9636. They|are intended
to describe exaqtly a data stream connecting a graphics system and a device or metafile.

The data streanp encodings of CGI are based on the encoding principles of the corresponding data stream encgdings of the
CGM.

The character gncoding conforms to the rules of ISO 9282-1. It is particularly sditable for transfer through networks that
cannot support binary transfers, and its compressed coding mechanism minimizes-data transfer.

The binary encqding provides an encoding that requires fewer calculations-to‘generate and interpret on many Syst¢ms.

The clear text ¢ncoding provides an encoding that can be created, viewed, and edited with standard text editgrs. It is also
suitable for trapsfer through networks that support only transfercof\text files, or over data communications ligks that only
support printable characters.

44.3 CGJ language bindings standards

The primary usrs of procedural bindings of the CGI'include graphics system programmers and device driver programmers,
but exclude high level end-user application programmers, for whom the ISO application program interface standards (e.g.
GKS and PHIGP) are intended.

There are two|different methods for mapping CGI functions to programming language procedures: a mu‘lti-procedure
mapping, and a| single entry point mapping. An objective for language binding interfaces on the graphics system level (as in
GKS or GKS-3D) may be a one-to-ene.mapping to programming language procedures. A workstation device intefface may be
handled by a single entry point interface.

There are multi standards'for each of these types of procedural bindings. Both of the language bindings standards have the
same part strucfure, with a-séparate part for each programming language.

444  Relntionto GKS (ISO 7942: 1985)
ISO/IEC 9636

GKS communicates with devices at the level of the GKS workstation interface. The CGI supports communication at this level.
Note that the CGI also provides support for communication to simpler devices.

Constituency Profiles are defined in clause 6 of this part of ISO/IEC 9636 for all levels of GKS. The CGI defaults and the
preferred behaviour of functions, where latitude is allowed, are specified to suit GKS.

44.5 Relation to GKS-3D (ISO 8805: 1989) and PHIGS (ISO/IEC 9592: 1989)

The CGI is an International Standard for 2-D graphics systems. Direct support of 3-D functionality, as may be needed by
GKS-3D and PHIGS, will require additional processing above the level of the CGI. The CGI may be extended, if necessary, to
contain 3-D functionality. Should these extensions be made, the parts of ISO/IEC 9636 that describe the extensions will
outline the specific relations between the CGI and these standards. If such extensions are made, the general principles
governing the CGI's relationship to GKS shall apply.
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4.4.6 Relation to CGM (ISO 8632: 1987)

The CGM is a static picture capture metafile. ISO/IEC 9636 draws extensively for its model of a graphics picture from the
CGM. There is a very close correspondence between most of the CGM elements and a subset of the functions in the CGI. In
particular, all elements which appear in a CGM picture body have direct counterparts amongst the CGI functions.
Furthermore, the standard data stream encodings of CGI functions are based on the encoding principles of the corresponding
data stream encodings of the CGM. When a CGI function and a CGM element correspond, their representations are identical
in a given encoding.

4.4.6.1 Relation to CGM interpretation

irgctly to a CGI
ment as a CGI
corresponding

e in parameter

es suitable for

use by CGM interpreters.

4.4.6.2 Relation to CGM generation

A CGI implementation may be used to assist in the generation of a CGM. A CGI generator interface is a procgdurally bound
CGI Virtual Device implementation which is realized by means of an interpreting CGI implementation. The gengrator encodes
the CGI functipns and sends them to the downstream interpreter. For CGMjelements which have corresponding GI functions,
the encodings |are identical. Such encoded functions may be placed directly in a metafile. That is, a procedurally bound CGI
generator may| be used to encode portions of the data stream which constitutes a metafile. It is the responsibility of the CGM
generator implementation to encode CGM elements which do not correspond to CGI functions.

4.47  Rdlation to Procedures for Registration of Graphical Items (ISO/IEC TR 9973 { 1988)

For certain furjctions, the CGI defines value ranges as.being reserved for registration or future standardization. The values and
their meaning$ will be defined using the procedures established for coordinating registration across graphics gtandards. It is
intended that, where applicable, the CGI's usageé-of registered values (such as GDP identifier) be identical with|their usage in
other graphics|standards.

Constituency Profiles, other than those defined in ISO/IEC 9636, may also be registered.
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5.1

Concepts

Introduction

The objective of the Computer Graphics Interface (CGI) is to provide for the description and communication of graphical
information between a client program and a Virtual Device in a device-independent manner. To accomplish this,
ISO/IEC 9636 defines the form (syntax) and functional behaviour (semantics) of a set of functions that may occur in the CGI.

5.2

5.2.1

This subclause pfesents the principles of the CGI Graphic Object Pipeline model. Additional details are presented|
of the parts of JSO/IEC 9636 in'which they are relevant. Figures 6 and 7 depict the Graphic Object Pipelir
represents a Virtjal Device with.nione of the raster functionality defined in ISO/IEC 9636-6; figure 7 represents the
the functionality pf ISO/IEC 9636-6 and illustrates the impact that this conceptually has on the pipeline.

The presented pipeling.is-a conceptual model intended to help explain the abstract behaviour of a CGI Virtual Devi
intended as a typjcal method for implementing a CGI Virtual Device.

There are four b

26

Control[funciions provide Tor session initialization and termination, specification of modes of operatio
other functions and the coordinate space to be used, selection of protocols for exchange of data, and\co
device's|operation.

Graphic| primitive functions describe the visual components of a picture on the Virtual Device.
Atuributg functions control the setting of state list entries which describe the appearance of graphic primiti

Escape functions describe device-dependent or implementation-dependent functions; however, the funct
otherwise standardized within the context of ISO/IEC 9636 itself (they may, however, be registered).

External functions communicate information not directly related to the generation of a graphical image.

Segmenit functions can be used to store and manipulate groups of graphic.objects.

h of certain
ntrol of the

VES.

jons are not

Input functions provide the ability to obtain input from the Virtual Bevice in different ways and control the form and

timing qf that acquisition.
Raster flinctions can be used to generate and manipulate images.on or within raster devices.
Inquiry ffunctions provide access to the content of description tables and state lists.

Error functions can be used to select the level of error reporting and detection as well as to obtain error inf]

Global CGI concepts

CG]I|Graphic Object Pipeline

brmation.

in clause 3
e; figure 6
addition of

ce. It is not

Pipes: paths along which graphic objects flow. The Segment Storage and Drawing Surface are considered to lie on a

pipe. Alternative paths appear at several points in the pipe network.
Operations: processes that may be applied to graphic objects as they flow along the pipes.

State list information: information relevant to the execution of an operation.

Graphic object annotations: text alongside of pipes to indicate how an object is conceptually represented at that point

in the pipeline.
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Figure 6 — CGI Graphic Object Pipeline
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5.2.1.1 Graphic objects

Conceptually, the interpretation of a graphic primitive function generates a graphic primitive which enters into the CGI
pipeline. A simple graphic object is created from a graphic primitive when its primitive attributes and general attributes have
been associated. A compound graphic object is created from a group of graphic primitives (see ISO/IEC 9636-3, 3.5 for an
elaboration of the model for creating compound graphic objects). Graphic objects flow, in their entirety, along the pipeline and
have operations applied to them. The application of an operation may change the geometric and attribute information
contained in the graphic object (e.g. geometric information is transformed by the VDC-to-Device Mapping). Graphic objects
may be stored in segments. Subsequently, they may be re-entered into the pipeline for further processing, either through an
implicit action, or through explicit instruction by the client.

5.2.1.2 State [list information

State list info
pipeline. Confi over the contents of these state lists is provided by CGI functions which directly modify the std

These functio
of state list inf
CGL) In figure

5.2.1.3 Assoq

The Graphic (
application of
points along th

ation maintained by the Virtual Device is conceptually associated with the variousoperatig

do not generate graphic objects and do not pass along the Graphic Object Pipeline{/(Note that th
prmation depicted in figures 6 and 7 does not necessarily reflect the actual structure of the state
7, bitmap state list information is held on a per bitmap basis.

iation and application of attribute values

Dbject Pipeline model distinguishes between the association of attribute values with a graphic ¢
these attribute vaiues. For example, the association of transformations with a graphic object occul
e pipeline from when the actual application of the transformations occurs.

5.2.1.4 Alterpative paths

bns along the
te list entries.
e partitioning
ist within the

bject and the
rs at different

Figure 6 illustrates several alternative paths in the pipeline along\which graphic objects may flow. If a segment is open,
graphic objects are directed into this segment in segment storage. If a segment is not open, graphic objects are f'irected along
the rendering pipeline for further processing. Graphic objects'may be copied from segment storage in order to repder them and

in order to cgpy them. Graphic objects stored in segments may be rendered during segment creation and

regeneration.

Segment Regeperation is ALLOWED). There are two pipes flowing from segment storage. One is used for g1

being explicitl
segment transf]
attributes of di

After a copy $egment operation the associated clip rectangle attribute may have been transformed to beco

polygon.

5.2.1.5 Trans

egeneration can be explicit or implicit.(€:g. due to a change in the CGI state list information Y
copied, the other for graphic objects being rendered. For graphic objects copied from segmer

prmation associated with the stored segment may optionally be used during the copying process.|
splay priority and highlighting-are not associated with an object until it is taken from a segment

formations

An identity tra

nsformation is-conceptually associated with every primitive after it enters the pipeline. This tran

used to accumfilate any 'subsequent segment and copy transformations to be applied to a graphic object during r
segment transfiormation of a segment identified for display is concatenated with the current transformation as

on segment
vhen Implicit
aphic objects
t storage, the
The segment
for rendering.
me a convex

sformation is
endering. The
sociated with

r operation is

each graphic gbjectas the objects are copied from the segment for further rendering. When a segment copy
invoked, the chen sontrol-over-whether-the-segment-transformation-of the-copied-segmentis-to-be-accumulated with the
transformation associated with each copied object. A copy transformation (provided as a parameter) is also concatenated with
the transformation of each copied object. Thus, the segment transformation of a segment affects the objects it contains during a
copy or render operation and does not affect objects as they are stored. Application of these transformations to the associated
clip rectangle attribute following a segment copy operation may result in this attribute becoming a convex polygon.

5.2.1.6 Filtering of copied attributes

Attribute values already associated with graphic objects may be changed when a graphic object is copied. Selected attribute
values associated with the graphic object may be replaced by current state list attribute values.

5.2.1.7 Bundled attribute values

Some attribute values may be collected into entities termed “bundles”, which are organized into “bundle tables”. These
attribute values may be associated with a graphic object indirectly through an index reference to a bundle table entry. Whether
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a particular attribute value is to be taken directly from a state list or indirectly from bundled attribute values is determined by
an aspect source flag (ASF) corresponding to each bundled attribute of a primitive.

For graphic objects rendered from segments, the actual values of bundled attributes are not associated with the graphic objects
until they leave segment storage. After this association step, a graphic object should no longer be perceived as having
associated ASF and bundle index attributes. The actual values for all attributes will have been explicitly associated.

5.2.1.8 Abstract rendering

The operation Render Abstractly in figure 6 marks a point where the conceptual representation of a graphic object changes
significantly. Up to this point, a graphic object has been represented by data similar to its representation at the CGI interface.
After this abdfract rendering step, however, the graphic object mm&c space. This
abstract VD( space is an infinite, continuous, real-valued, two-dimensional space, as opposed to what is representable within
the VDC range.

Conceptually
dimensional,
objects, they
interior. The
fill algorithm

ensional, one-
points. For line
a locus for the
td by the parity

, a locus is a mathematical object like a point, line segment or polygon; loci are¢ ‘zero-dim
or two-dimensional subsets of the abstract VDC space. For marker and text objects;‘the loci are
fre individual line segments or portions of arcs. Fill objects may have a locus-fon the edges and
nterior locus consists of the set of points that lie “within” the boundary of the object as determing

ication of associated transformation

transformation, arising from the possible concatenation of segtent transformations and copy tiansformations,

is always a mapping from VDC space to VDC space. Consequently, itsd@pplication to the (infinite) point set
graphic objedt produces the same type of representation, (assuming that the applied transformation is not sin
of transformation is very general, that is, it may introduce translation, anisotropic scaling, rotation, and
requirement if that each coordinate of the image of some given point' must be a linear function of the pair of co
for the given point.

Note that sugh transformations may change the shape of seme graphic objects. If there is skew, a graphic
specified as 4 rectangle may become a parallelogram. Ifsthere is anisotropic scaling, a graphic object initially
circle may befome an ellipse. The shape and orientation of markers is exempt from such transformations.

5.2.1.10 Application of associated locus clip

There are objgct clipping modes for lines; edges, and markers. When the clip indicator associated with a graphi

representing a
lar). This type
ew. The only
prdinate values

pbject initially
r specified as a

c object is ON,

only what liep inside the associated clip région and the VDC extent is rendered. The clipping process in abstract VDC space

may be described in simple mathematical terms as the intersection of the graphic object point set with the set of
by the associated clip region. The object clipping modes allow the client to be more precise concerning the
clipping decisions are made.and is represented in figure 6 by the two operations Apply Associated Locus
Associated Shape Clip. Anobject clipping mode may be one of LOCUS, SHAPE, or LOCUS THEN SHAPE.

ipping mode is LOCUS or LOCUS THEN SHAPE, locus clipping is applied immediately after thg
1 transformation. Locus clipping is performed on each portion of a graphic object based on i}
pendent of the area it will occupy after rendering.

If an object ¢
the associate
location, inde

points covered
level at which
Clip and Apply

e application of
5 mathematical

5.2.1.11 Application of VDC-to-Device Mapping

The VDC-to-Device Mapping is a transformation from VDC space to an abstract DC space. This abstract DC space is also an
infinite, continuous, real-valued, two-dimensional space. The VDC-to-Device Mapping is determined by the current values of
VDC Extent, Device Viewport, and Device Viewport Mapping. This type of transformation is restricted to allow only
translation, scaling, and reflection. No general rotation or skew is possible.

The result of the application of the VDC-to-Device mapping is a two-dimensional point set in the abstract DC space.

5.2.1.12 Shape rendering

Application of the shape rendering operation produces a representation of a graphic object such that all primitive attributes that
affect the object's shape have been realized (e.g. Line Width, or Marker Type). After shape rendering, a graphic object is
considered to cover an area in a two-dimensional space and, conceptually, is represented as an infinite two-dimensional set of
points (where “infinite” refers to the cardinality of the set).
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Although attributes such as line type and character orientation have already been realized in the point set representation of a
graphic object, other properties are still associated. These may include colour (often as an index), transparency, drawing mode,
auxiliary colour, clip rectangle, clip indicator, object clipping mode, and transformation.

5.2.1.13 Application of associated shape clip

If an object clipping mode is SHAPE or LOCUS THEN SHAPE, shape clipping is performed. The application of the clip is
performed in an abstract DC space and provides the finest level of clipping.

After application of the associated shape clip, the following attributes remain associated with a graphic object: pick identifier,
colour, auxiliary colour, transparency, and drawing mode.

5.2.1.14 Size specification modes

There are specififation modes for line widths, edge widths, and marker sizes. These modes may be either VDC o SCALED.
For SCALED sizps, the size remains fixed with respect to the drawing surface, independent of the VDC-to-Device Mapping or
any associated transformation. The pipeline shown in figure 6 corresponds to this size specification‘mode. In conjtrast, VDC
sizes can change|proportionally with the size of the device viewport (assuming the VDC extent'remains unchanged). These
sizes are subject fo transformation by the copy and/or segment transformation associated with the graphic object. In|the case of
VDC size speciffcation, shape rendering is performed prior to the application of the associated transformation. (See also
ISO/IEC 9636-3,|figure 4.)

5.2.1.15 Application of drawing surface clipping

When enabled, drawing surface clipping conceptually occurs in the abstract DC'space, similarly to SHAPE clippipg with the
associated clip r¢ctangle in VDC space. Note that the Drawing Surface Clip Rectangle comes from a state list| and is not
associated with apy graphic objects. (See also 5.2.1.21.)

5.2.1.16 Physical rendering

The operation Rdnder (Physically) corresponds to the actual physical rendering step. This is where the abstractigns take on
physical represerjtation by whatever means are provided in.the implementing hardware. The result is referred to ds a device-
specific represen{ation. Examples include pixels in a frame®buffer and pen up/down and movement commands.

The physical rerjdering step is where most of thesapproximations involved in representing the picture occur. The former
abstract VDC angl DC spaces could still convey precise information about areas in continuous two-dimensional space. In the
device-specific fepresentation, coordinates“must be rounded off to integers (or whatever the device is ¢apable of
implementing). Therefore, line width, edge, width, etc., may no longer be realized exactly.

5.2.1.17 Application of colour

This operation i§ applicable for.both direct and indexed colour values. In the case of indexed colour, the colpur indices
associated with the graphic object or bitmap contents are translated into direct colour values determined from the colour table.
In either case, phiysical translation to colour realizations on the drawing surface occurs in this operation by means|outside the
scope of ISO/IEQ 9636,

5.2.1.18 Application of implicit display transformation

The step of going from the device-specific representation of the actual visible picture on a display surface involves a further
transformation. This transformation is outside the control of any software yet it may greatly affect the appearance of the
picture. Note that it is possible for the implicit display transformation to include anisotropic scaling in x and y. For example,
some displays have pixels that are not square when they get to the display surface. Even though the CGI client has no direct
control over this implicit display transformation, its role in the model has been explicitly illustrated. However, the client can
indirectly control this transformation if the Virtual Device implements the functional capability defined in ISO/IEC 9636-6.
By utilizing the pixel size information in the Raster Description Table the client can determine the anisotropic scaling, and
hence offset this transformation by adjusting its own transformations accordingly.

5.2.1.19 Isotropy

If isotropy is not forced, then the client has complete, explicit control over the VDC-to- Device Mapping. If isotropy is forced,
the implementation must take into account knowledge about relative x- and y-scalings in the implicit display transformation.
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In particular, the explicitly specified device viewport is modified (by shrinking it in either x or y) so that the net effect of the
VDC-to-Device Mapping composed with the implicit display transformation is isotropic, i.e. equal x- and y-displacements in
VDC space will map onto what are perceived as equal x- and y-displacements on the display surface.

5.2.1.20 Bitmaps and raster operations

For a Virtual Device which implements raster functionality as defined in ISO/IEC 9636-6, the results of the operation Render
(Physically) are directed into the currently selected drawing bitmap (see figure 7). If this bitmap is a displayable bitmap (or if the
contents of the drawing bitmap are subsequently moved to a displayable bitmap), then the bitmap contents may be visible on the
display surface. All bltmaps whether dxsplayable or not have dlstmct state 11st mformanon Each bitmap state list includes
information tg-obta D ¢ Drav 2 Recta

5.2.1.21 Application of drawing surface clipping to bitblts and PIXEL ARRAY

The applicati¢n of drawing surface clipping applies to both bitblts and PIXEL ARRAY. If the Drawing.Surfacs
from the curr¢nt drawing bitmap state list is ON, the drawing surface clipping operation is applied-~If it is OFH,
required and no additional overhead is incurred.

Clip Indicator
no clipping is

5.2.1.22 Echo

The operation echo using input functions as defined in ISO/IEC 9636-5 indicates that-the effect of echo is conceptually separate
from drawing|(and has no effect on the bitmaps of a Virtual Device with raster functionality). The type of echo usad is determined

by a state list pntry for Echo Type given in ISO/IEC 9636-5.

from the current
= drawing bitmap
state list

Drawing Surface
Clipping

"Apply Implici

client specified
PIXEL ARRAY

>
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Drawing
Bitmap
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Figure 7 — Additional raster pipeline components
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5.2.1.23 Implementation

It should be emphasized that figures 6 and 7 do not represent a method of implementing the CGI. The representations used for
the abstract VDC and DC spaces cannot be realized in any current computer system. In practice, many computer graphics
systems collapse everything from abstract rendering (after association of bundled attributes values) through to physical
rendering into a single rendering process. This step may include both forms of clipping as well as the realization of geometric
and non-geometric attributes.

5.2.2  CGI state model
The allowed sequence of operations in 3 em can be described in terms of operating sta and state transitions. The
operating states jof a system are defined in terms of state variables. The overall operating state of a system can.be defined as

the set of value:
atomic actions

For the CGI th

b of the state variables at any instant provided that transitions between operating states occur ap a result of

the system.

:Ie actions may occur:

as a reshlt of complete execution of functions by a CGI Virtual Device;

as a resjlt of operator interaction.

The operating state of a CGI Virtual Device may prohibit the use of a certain CGI function. Operating states are defined in
ISO/IEC 9636-2, ISO/IEC 9636-3, ISO/IEC 9636-4, ISO/IEC 9636-5, and ISO/IEC.9636-6 and are presented ip state lists.
The state variables, their values, and the actions which cause a transition from ong¢ state to another are described irf these parts.
In addition, ther¢ is conceptually a global operating state for a CGI Virtual Device which defines whether the Virtgal Device is
“initialized”. With the exception of the INITIALIZE function, all other funetions of the CGI are ignored by the Viftual Device
when it has not|been initialized. (Note that this state restriction and efror reaction are not documented in any| of the CGI
function specifidations.)

State restriction
state restrictions

Each part of IS(
restricted by cer

which have to be detected are minimized in the-CGL. If the client of the CGI disobeys the rules
| the CGI implementation guarantees an error and reacts in a defined fashion.

imposed by

D/IEC 9636, where applicable, contains one or more tables which define where the use of a CGJ function is

[ain operating states.
523

Des¢ription tables

The functional
implementation

The information contained in description tables is available to clients of the CGI in order that they may d¢

implementation

tables is not ch

Description tabl

spontaneous C

specification parts of ISO/IEC 9636 define description tables. Each description table lists features of the
that characterize the CGI Virtual Device.

termine the
description
permanent.
he operating
. That such

dependent and, device-dependent behaviour of the CGI implementation. The information in the
angeable through any action of the client through the CGI. This information is considered
e entries may. change, however, by means outside the CGI, such as by device reconfiguration by ¢

geslare possible is indicated by an entry in the Output Device Description Table.

system or, in 'i{;me environments, by explicit operator or resource manager action (e.g. windowing systems

5.24

" The function specification parts of ISO/IEC 9636 define state lists. Each state list details some aspect of the state of the CGI
Virtual Device.

State Tists

The information contained in state lists and thus available for client inquiry are “realized” values; “set” values differ from
“realized” values only when:

ISO/IEC 9636 allows an implementation latitude in the range of values of a datum that the implementation is able to
represent, and;

an implementation that only employs a restricted range of values could lose information through rounding or
quantization errors.

NOTE - An example of such information is line width. An implementation may only permit line widths that are integer
multiples of its minimum line width. If the line width is specified in VDC units, information may be lost by scaling a
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quantized value after a change of the VDC-to-Device Mapping. An implementation will need to maintain more internal
state information, such as “set” values, than is specified in state lists in order to return the “realized” value.

A change in VDC Type shall as a side effect reset certain state list entries to their default, as described in ISO/IEC 9636-3,
422

The information contained in state lists is available to clients of the CGI in order that they may determine the state of the CGI
implementation.

State list entries are initialized at the time of INITIALIZE to the values shown in the default column of the state lists in clause
7 of ISO/IEC 9636-2, ISO/IEC 9636-3, ISO/IEC 9636-4, ISO/IEC 9636-5, and ISO/IEC 9636-6. Although the client may
subsequently reset these state list entry values, it is possible for the client to inquire the original state list defaults at any time
after initializatjon by means of the function STATE LIST INQUIRY SOURCE. This function, defined in IS C 9636-2,
allows the cliert to control whether state list inquiry functions return current or default values.

Client of state list defaults may be useful if the client wishes to restore some state list entry to ifs initial state
to preserve a copy of this information within its own memory (or re-INITIALIZE). The clien{ may control
st inquiry functions shall return current or default values by means of the function-STATE LI§T INQUIRY
function is described in ISO/IEC 9636-2, 5.5.10.

Inquiry by the
without having
whether state 1
SOURCE. This

525 St

State lists are fi

ic and dynamic state lists

rther distinguished as Static or Dynamic.

A static state 1
state list may e!

A dynamic staf

the client.

Lists of indiceq
that may be cr¢

echo output en

st records the state of the implementation as directly defined by, ISO/IEC 9636. Only one copy
Kist in an implementation of the CGI.

e list records the state of an entity that was created by the' implementation in response to a functig

, or other means of accessing dynamic state lists¢are always available in a static state list. Examp
ated dynamically are bundle table entries (defined in ISO/IEC 9636-3), segments (defined in ISO,
ities (defined in ISO/IEC 9636-5), and bitmaps (defined in ISO/IEC 9636-6).

pf each static

n invoked by

les of entities
TEC 9636-4),

5.2.6  The structure of description tables and state lists

ISO/IEC 9636 |defines the information that is to-be available from description tables and state lists; it containg no provision
that defines th¢ way in which an implementation may store the information. For example, the description tablg information
concerning which functions defined by ISO/IEC 9636 are implemented may be kept (in an interpreter implementation of the
CGI) only as alfunction decode dispatcli-table.

The definitiond of description tables and state lists define the grouping and data types of information that they dontain. These
groupings and flata types are.rélevant to the corresponding inquiry functions which return this information.

5.2.7  The prineiples of inquiry

The content of|description tables and state lists is available to the client of the CGI by means of inquiry functions. An abstract

function name lstarts with “INQUIRY” if and only if that function only returns the values from a description table or state list.
An inquiry function name starts with “LOOKUP” when it answers a question about the existence and possibly the value of an
entry in a description table. The specifications of the inquiry functions are provided in clause 6 of ISO/IEC 9636-2,
ISO/IEC 9636-3, ISO/IEC 9636-4, ISO/IEC 9636-5, and ISO/IEC 9636-6.

The presence, in an implementation, of information in any description table or state list defined by ISO/IEC 9636, may be
deduced by determining that the corresponding inquiry function, which would return this value, is supported. The function
LOOKUP FUNCTION SUPPORT, defined in ISO/IEC 9636-2, is provided to allow for inquiry about the presence of support
for any CGI function (inquiry or otherwise) defined in any implemented parts of ISO/IEC 9636.

5.2.7.1 Response validity

All soliciting functions have as their first return parameter a response validity value. When the response validity is INVALID,
the values of any other return parameters should be regarded as undefined. No attempt should be made by the client to attach
any meaning to other returned parameters, if any, unless the response validity is VALID. A value of VALID for response
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guarantee that all returned parameters are valid. Where there is a possibility that only a subset of the returned

parameters are valid, additional validity parameters will also be returned.

5.2.7.2 List inquiries

The returning o

f lists to the client requires special treatment. There are two different cases which may arise: lists of

indeterminate length and arrays with a known “small” upper bound length containing a variable number of valid elements.

Lists of indeterminate length are cases in which the client cannot be expected to have any prior knowledge of the expected list

length. The leng

th of these lists may be quite large. Each of these lists will always be the only description table or state list

entry returned by the corresponding inquiry function; no other description table or state list entry information will be returned

with it. Since th¢ Tlient may ot be able to provide enough memory [0 receive an entire Iist in a single inquiry, thg client may

specify the uppe

If there is a kng
inquiry has bee
returned array i
convention that
indicated along Y

Note that a CGI
the actual remalj
returned list is

F bound for the size of a returned list. Multiple inquiry invocations may be required to retrieve an‘gntire list.
wn “small” upper bound on the possible size of a returned list, the list has been named an “array” and its
included with other entries in the same description table or state list. In these special cases, the size of a

w
inquired. This taLal is returned in the “total number of list elements in state list” or‘total number of list elements in) description

table” output p:
elements”.

5.2.7.3 Charac

Character string
bound on the re
requested.

5.2.7.4 Data r¢

A datarecord is
data record is m
specifying the u
by its size, whic
returned.

ameter. This total may be obtained without returning anydlist elements by requesting zero “n

ter strings

b are sequences of characters. The client can limit the actual size of a returned string by specifying an upper
urned string length. A returned string shall always be accompanied by its size, which may be $maller than

cords

actually a list of octets. Therefore;like other returned lists, a data record can be returned in parts. The size of a
easured in uniform units of 8-bit octets. The client may limit the actual size of the returned data record by
pper bound on the returned data record size (in octets). The returned data record will always be afcompanied
h may be smaller than.réquested. The total size of the data record in the state list or description fable is also

5.2.8

Different class
ISO/IEC 9636.

Err

5.2.8.1 Error

Class 1 errors:

r philosophy

s of errors are defined below. The detection of all error classes, other than class 9, is fequired by
he client may switch on and off error reporting and detection separately for each error class.

3o
HCIIT

These errors are caused by parameter range violations. They are defined by the range constraints given in the

functional specification to the left of the relevant parameter's data type. Class 1 errors occur only if the range
constraint is constant for a certain implementation, i.e. defined by an explicit numeric range or by a description table
entry. Class 1 errors are not listed with the function specification. The reaction to a class 1 error is always to ignore
the function. The error number for a range violation for a particular parameter of a particular function should reflect
the parameter number as listed in the “Parameter” section of the abstract specification.

As an example o
is either smaller

f a class 1 error, the function SEGMENT DISPLAY PRIORITY might be invoked with a given priority which
than O or greater than the (constant) Number of Supported Display Priorities, the error 1:002 is reported (i.e.

the second parameter of this function). Where an index has a sparse set of valid values which is static and provided in a

description table

(e.g. LID indices) then it is a class 1 error to request a non-existent index. (This contrasts with an attempt to

access dynamically-allocated entities (e.g. bundles, echo entities), which would cause a class 3 error.)
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Class 2 errors: These errors occur if an “Out” parameter of a soliciting function is subject to a current precision which is
insufficient to accommodate the returned data. The error reaction is that the response validity flag is set to INVALID.
The error numbers reflect the “Out” parameter number as listed in the Parameter section of the abstract specification
of the function. For example, error 2:002 is reported if the second Out parameter cannot be returned.

Class 3 errors: 'These errors arise from a request for an unsupported feature, or an operation which cannot be executed, if
the error condition is not already covered by a class 1 error. Class 3 errors are always listed in the “Errors” section
under the abstract specification of the function and a specific error reaction is defined. This error reaction may be to
ignore the function or to use the default value. An example would be if the client attempts to set a line type which is
not supported, or to delete a segment which does not exist.

If the erroneoys request is for a state list entry with continuous range, then the nearest available value is used and no class 3
error is definedl. The realized value is set in the state list and will be returned by the related inquiry functién; An example, in
this case, is a rgquest for a line width that is greater than the maximum scaled line width.

Class 4 errors} If the client attempts to use a function which the implementation does not support, it is a class|4 error. Only
one efror identifier is associated with error class 4. This class of error is not listed-with the absjract function
specifiication. The reaction is always to ignore the function.

Class 5 errors{ 1If the client attempts to use a function when the CGI implementation is'not’'in the correct state|for using that
functipn, it is a class 5 error. Class 5 error identifiers are specified by ISO/IEC.9636. This class of errpr, along with
its erfor reaction, are listed with the abstract specification of the function,) Unless otherwise specifiied, the error
reactipn will be to ignore the function. A class 5 error occurs if, for example, the client invokes the TEXT function in
figurelopen state.

Class 6 errorsf 'When the CGI implementation encounters an internal situation which prevents the correct execution of a
functipn (e.g. out of memory) it is a class 6 error. These are situations in which the function has been imvoked by the
client|and it is not reasonable to expect that the client could have anticipated the difficulty the implementation
encountered. They may be listed with the abstract specification of the function. If not, they are listed| at the end of
each part of ISO/IEC 9636. ISO/IEC 9636 does not generally specify the error reaction.

Class 7 errors} When the CGI encounters a situation which cannot be corrected without operator intervention} (€.g. a paper
jam) it is a class 7 error. Class 7 errors are implementation-dependent and are not listed in ISO/IEC 9636; their error
identifiers are always negative.

Class 8 errors] These errors provide a mechanism for the client to detect when it uses a non-standardized function, which is
only gvailable in some implementations. The error reaction will be to continue normal execution of the [function. The
error identifier is always implementation-dependent (and thus always negative).

Class 9 errors This is an implementation-dependent error class. ISO/IEC 9636 does not define error identifiers or error
reactipns. Class 9 error identifiers are always negative.

ESCAPE and GDP may use:standardized error identifiers when there arise errors to which the meaning of the standardized
identifiers are gpplicable,

5.2.8.2 Action following an error

ISO/IEC 9636|specifies three actions that make up the response of an implementation to an error in a fungtion or to an
abnormal condition in the implementation or its environment: error detection; error reporting; and error reaction. These actions
are conceptually performed in order.

Error detection is the action that discovers that an error has occurred. Error detection may be suppressed by the client for
particular classes of error. If it is so suppressed, ISO/IEC 9636 specifies only that the error should not be reported, though the
implementation may also suppress detection and reaction.

Error reporting is the action that makes a record of the error in the error queue. It is further detailed in 5.2.8.5. Error reporting
may be suppressed by the client, for particular classes of error.

Error reaction is the action taken by the implementation to deal with the error detected.
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5.2.8.3 The error queue

A CGI Virtual Device maintains reports of errors in a first-in-first-out data structure termed the “error queue”. The entries of
the “error queue”, the error reports, consist of an error identifier (error class and error number) and a function identifier (see
5.2.10). The status of the queue is recorded in the Control State List and may be inquired. A function is provided to retrieve
error reports from the queue. When the CGI Virtual Device is initialized, the error queue is empty.

The CGI does not automatically report errors to the client program. All transfer of error information is under client control and
takes place synchronously.

5.2.8.4 Error checking sequence

The error checking should conceptually be performed in the following sequence for every function:

1) Class 4
2) Class 8
3) Class §
4) Class 1
5) Class 3
6) Class?2

Error processing is done in the described order for all parameters. If an error is detected\with an error reaction which is not to
ignore the functjon, the error is put into the error queue and the error checking process-is continued until an error yith reaction
to ignore the fufction is detected or all parameters are checked. Errors of classes®,7;and 9 may only occur when(a function is
executed so thel is no rule for the sequence in which they should be checked.

5.2.8.5 Error freport queuing

When an error has been detected and error reporting for the class of error is ON, the following sequence of pperations is
performed:

a) If the ‘lerror queue” is full, the most recent error reportt is removed from the queue. The entered report is an ERROR
REPORTS LOST report. The error identifier indicates, through a class 6 error, an ERROR REPORTS [LOST error.
Instead of a function identifier, the report is a counter for errors lost (see 5.2.10).

1)| If the removed error report is an ERROR REPORTS LOST error, the count of errors lost is increased by one
and the error report is re-entered in the queue.

2)| If the error report that has been removed is not an ERROR REPORTS LOST error, a new ERROR
REPORTS LOST report-is created, its count of error reports lost is set to two and the new report is entered
in the queue.

b) If the “lerror queue” is.not-full, a new error report is created and entered in the queue.

52.9 Method of describing functions

The format used throughout clauses 5 and 6 of ISO/IEC 9636-2, ISO/IEC 9636-3, ISO/IEC 9636-4, ISO/IEC(9636-5, and
ISO/IEC 9636-? is.designed to separate functional behaviour from implementation. Each function description conFists of:

—  Function name;

—  Input and output parameters, along with their data types (note, /n indicates that the parameter values are provided by
the client, Out indicates that the parameter values are returned by the CGI implementation);

—  Effect of the function;
- Implicit relationships and notes clarifying how the function fits into the system;

—  Errors which can occur, along with the error identifier and the error reaction (if any is defined).
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The abstract specifications of functions detail the functions in terms of input and output parameters. The data type of each
parameter is selected from a standard set and is identified in the functional specification by a standard abbreviation. Both the
data type and the abbreviation are taken from the following list.

Data Type

Representation

Semantics

ASN
BN
CD

CI

(60)

CS

CSN

DC
DP

ElI

ER

CSN

ClorCD

E,S

Attribute set name for a set of attribute values being SAVED or RESTORED.

Basic data type, direct colour value. This is a red-green-blue integer
to COLOUR PRECISION within a data stream encoding as controll
COLOUR PRECISION REQUIREMENT.

Basic data type, colour index. This unsigned index, subject to COLO
PRECISION within a data stream encoding as confrolled by COLO
PRECISION REQUIREMENT, is an index into(the colour table.

Colour specifier in the relevant COLOUR SELECTION MODE and
corresponding precision, or, for some functions, subject to local colo

Character set. A composite type consisting of the character set type(E
designator sequence tail string(S). The symbolic names for character

(94 CHARACTER SET, 94 CHARACTER SET, The tail string is co
characters extracted from registered designating escape sequences. (S
ISO/IEC 9636-3, annex F): This string is not subject to code extensio!

Basic data type, client’specified name, realized as an integer, subject
SPECIFIED NAME PRECISION within a data stream encoding as ¢
CLIENT SPECIFIED NAME PRECISION REQUIREMENT.

VC and-VDC, and have internal structure. A data record is an ordere

iple subject
by

INDEX
INDEX

ubject to the
precision.

and the

et type are
posed of

techniques.

CLIENT
ntrolled by

set of sub-

Data record. Data records for the CGI employ basic data types deﬁnez[ here, plus

sequences of parameters of a given type. Each such sub-sequence con
identifier for the data type, a count of the number of parameters in the|

ists of an
sub-

sequence, and the list of parameters itself. Any data types may be used for any sub-

sequence and different sub-sequences may use the same data type. In

lata stream

encodings, type (for VDC) and precisions apply in the same manner as for normal

parameters of a given data type. For VC, Viewport Specification Mod
Device coordinate in native device units in the physical device coordi

A pair of DC values which represent in native device units the x and y
of a point in the physical device coordinate system.

e applies.
hate system.

coordinates

[ata P

n .
Dasiv

IN,IN

ELIF or ELLFN

ribed set for the

particular instance as determined by the context. The set is specified by listing the

identifiers which denote the members.

Error identifier. A composite type consisting of the error class (IN) and the error
number (IN) within the class as specified by ISO/IEC 9636 (if positive) or by

private use (if negative).

Error report. A composite type consisting of an error identifier (EI) followed by

either a count of errors lost (IF) for ERROR REPORTS LOST error,
identifier (FN) for all other errors.

or a function
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EV D Event. A data record of returned input data, the contents and structure of which
depends on the input class associated with the event, as follows:
Input Class E
LID index IX
Trigger IX
Timestamp R
Measure Validity E
Measure Value:
if input class = LOCATOR: position (P)
if input class = STROKE: list of points (in stroke) (nF)
if input class = VALUATOR: value (R)
if input class = CHOICE: choice numbér(I)
if input class = PICK: list of pick values (nPV)
if input class = STRING: string (S)
if input class = RASTER: xcount/ycount (21)
listof input colour values (nNICO)
if input class = GENERAL.: data record (D)
EVL D Event reports list. A sequence of event$(EV) returned as a data record.
FN IN Function identifier. Values are specified by annex A of this part of ISO/IEC 9636

to identify standardized functions, Negative values are specified by implementors
to identify extensions (private functions).

I Basic data type, integer, Subject to INTEGER PRECISION within a dath stream
encoding as controlledby INTEGER PRECISION REQUIREMENT.

ICO Basic data type, input colour specifier used with RASTER class input. Realization
depends on the.Colour and Bits Per Colour entries in the RASTER Clasg Specific
Logical Input Device State List. When Colour is YES, realization is iderjtical to

CD with local colour precision = Bits Per Colour. When Colour is NO, realization
is identical to CI with local colour index precision = Bits Per Colour.

IF8 Basic data type, fixed 8-bit integer.

IF16 Basic data type, fixed 16-bit integer.

IF32 Basic data type, fixed 32-bit integer.

IF IF8 or IE16 or Fixed integer. Of fixed precision, 8-bit, 16-bit, or 32-bit. The representation of IF

IF32 within a binding or encoding may differ for distinct uses of IF. That is, fixed

precisions of IF as used for DC, ISC, IN, or ER are not necessarily identjcal.

IN IF Intrinsic name. Specified by ISO/IEC 9636 or the implementation. Eachfuse of this

— ___typcisatways withima comext witichrdefines the serof emries witt which it is

concerned.

ISC IF Input surface coordinate in Input Coordinate Space. A fixed precision integer
value.

ISP ISC,ISC A pair of ISC values giving the x and y coordinates of a point in the input
coordinate space.

IX Basic data type, index. Realized as an integer but subject to INDEX PRECISION

within a data stream encoding as controlled by INDEX PRECISION
REQUIREMENT. Often the range of permitted values for a particular instance of
an index data type will be specified by ISO/IEC 9636. For some instances positive
values are reserved for standard use while negative ones are available for private
use.
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P VDC,VvDC A pair of VDC values giving the x and y coordinates of a point in VDC space.

PN CSN Pick identifier.

PRN IN Profile identifier.

PV SN,PN Pick value. A composite value consisting of a segment identifier (SN) followed by
a pick identifier (PN).

R Basic data type, real. Subject to REAL PRECISION within a data sirdam encoding
as controlled by REAL PRECISION REQUIREMENTS.

S Basic data type, string. A sequence of characters represented.by. values which have
to be interpreted according to a set of character set and character codipg announcer
controls (input or output).

SF Basic data type, string with fixed representation using the fixed character set (ISO
646) and not subject to CHARACTER CODING ANNOUNCER. (E.g. font
names.)

SN CSN Segment identifier.

SS Ror VDC Size specification. A real or VDC depending on the particular specifigation mode.
Context determines whether this(is for edge width, line width, or marker size and
therefore which of the specification modes is relevant.

vC Ror DC Viewport coordinate in viewport space. Real or integer depending on DEVICE
VIEWPORT SPECIFICATION MODE

VDC Virtual device coerdinate in VDC space. Real or integer depending o) the VDC
TYPE in effects:Subject to VDC INTEGER PRECISION or VDC REAL
PRECISION within a data stream encoding as controlled by VDC I GER
PRECISION REQUIREMENT or VDC REAL PRECISION REQUIREMENTS

VP VC,VC A pairof VC values giving x and y coordinates of a point in viewport|space.

Type IX pardmeters used as selectors in some functions have a fixed number of values with defined and standardized
meanings and have other values available for implementation-dependent definition and use. To avoid possible conflict with
client-defined| or implementatign-dépendent values, the standardized and private use values are assigned to distinct ranges of
the IX paramgter. Negative.values of IX are available for private use, and non-negative values are reserved for registration or
future standarflization whére-not specified herein.

Type E (enunmerated)-parameters are also extensible for private values, but the method of specifying private values is binding

or encoding d

Further typeslm

pendent.

B*R; these are

respectively, mdetenmnate and ﬁxed repetmons of srmple types Constructlons of the form nX 1mp11c1tly carry the number of
elements in the list as well as the elements themselves. Types may also be constructed as tuples of other types (e.g. [LLE,R,E]).

How these data types are represented in an encoding or a binding is defined in the context of the encoding or the binding itself.
The client may specify various numerical precision requirements for those CGI data types which have variable precision
within a data stream encoding. (See ISO/IEC 9636-2, 3.5.1.)

5.2.11 Formal grammar

The syntax of the CGI functions in a formal grammar is provided in annex A of the part in which the function description

appears. Each

formal grammar annex forms a normative annex of the corresponding part of ISO/IEC 9636.
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5.3 Overview of ISO/IEC 9636-2: Control

ISO/IEC 9636-2 defines those functions of the Computer Graphics Interface concerned with Virtual Device management,
coordinate space control, and error control. The functionality incorporated in ISO/IEC 9636-2 is concerned with the
management of the graphics image and the interrelationship of the graphical and non-graphical parts of the interface. This
functionality is divided into the following areas:

—  Virtual Device management functions, which allows the CGI client to initiate and terminate sessions of dialogue and
to marjage the graphics image on the virtual Device.

—  Coordjnate space control functions, for the establishment of coordinate information, placement of\the picture on the
drawirlg surface, and for the management of drawing surface clipping.

—  Error control functions, which involves the detection of errors both at and subsequent’to the trapsmission of
parameters through the CGI.

—  Miscellaneous control functions, for the establishment of data stream numeric-precisions, the accessing of
implerentation specific functionality, and the accessing of CGI external functions.

—  Contrdl inquiry functions, which provide access to the description tables and state lists concerned with [function and
Profilg support, device description, and CGI control information.

5.4 Overview of ISO/IEC 9636-3: Output

ISO/IEC 9636-B covers the device-independent graphic object output functionality of the CGI. It covers primitilve functions,
attributes, objeft formation and subsequent processing, and related control and inquiry functionality. This fufctionality is
divided into the following areas:

—  Graphjc primitive functions, which describe the@eometry of the components of a picture in the CGI.

—  Auribyte functions, which set modal valuesin state lists that are used to determine certain properties (including visual
aspectp) of these geometric picture components.

—  Generll attribute and output comrol functions, which specify the modes of operation of certain other functions,
controll some aspects of the device's operation with respect to graphic objects and attribute functions, and which
provide facilities for the construction of compound objects.

—  Retriebal function, which returns information useful for the positioning of text objects.

—  Outpuy inquiry funétions, which provide access to the description tables and state lists concerned with output and
attributes.

5.5 Overy =4° ments

ISO/IEC 9636-4 specifies how graphic objects may be grouped in segments and be identified by a unique segment identifier.
The graphic objects stored in segments are composed of graphic primitives with associated attribute values. ISO/IEC 9636-4
defines a set of functions for creating, modifying, and manipulating segments. This functionality is divided into the following
areas:

—  Segment manipulation functions, including segment creation, deletion, renaming, and copying. Graphic objects may
also be appended to the end of an existing segment. Graphic objects within a segment, however, cannot be modified
or deleted.

—  Segment attribute functions, including modification of segment attributes (e.g. transformation, visibility). Some
segment attributes affect the rendered appearance of segments and can be a basis for feedback during graphic picture
manipulation. Other attributes affect how input concepts and segments are associated in support of pick input.
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Concepts

Segment inquiry functions, by which access is provided to the information in the description tables and state lists
concerned with segments.

5.6 Overview of ISO/IEC 9636-5: Input and echoing

ISO/IEC 9636-5 defines those functions of the Computer Graphics Interface concerned with input and echoing. This
functionality is divided into the following areas:

5.7

Input control functions, which provide control over initialization and deallocation of Logical Input Devices (LIDs),

toge
Req
Ech

Request method in which changes to the LID's measure value can be tracked by the client:

Echao
valug

Inpu
input

Overview of ISO/IEC 9636-6: Raster

ISO/IEC 9636
below the CG

Rastd
and ¢

Rast
defin

Rast

Rast
I1SO/]

Py +
WAISUIVO,.

st and sample functions, which permit LIDs to be used with Request and Sample input methiods.

request input functions, which permit LIDs to be used with the Echo Request input method, a ppecial type of

input functions, which permit LIDs to be used with the Event input method; this allows the cli¢
r of active LIDs simultaneously while concurrently performing graphical output.

s was not the given device.

and echoing.

[. This functionality is divided into the following areas:

r control functions, including functions.for the creation and deletion of bitmaps, and the selecti
isplay bitmaps, and the control of raster transparency and mapped bitmap expansion.

ed in ISO/IEC 9636-3 and ISO/IEC 9636-6, when used in conjunction with raster functionality.

br inquiry functions, which provide access to the description tables and state lists defined
EC 9636.

nt to control a

output functions, which allow values to be echoed on a given CGI Virtual Device when the $ource of such

and echoing inquiry functions, which provide access to the description tables and state lists concerned with

-6 defines a set of functions for creating, modifying, retrieving, and displaying information storefl as pixel data

on of drawing

r attribute functions, for setting-particular attributes which have significance with other graphical output,

er operation functions, ‘including display and retrieval of pixel array data, and various fotms of bitmap
manipulation operations (bitblts) including movement, combination, and replication of bitmap regions.

n this part of
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6 Profiles

Profiles are the means of standardizing CGI implementations having different functional scopes in order to suit a variety of
users.

Profiles represent a minimum level of capability that an implementation of a CGI Virtual Device shall provide, and a
maximum level of capability that a client program can expect when utilizing such an implementation. An implementation may
exceed the minimum requirements of a given profile. In this way a CGI implementation can support multiple profiles, each of
which reflects a subset of the capabilities implemented.

Each profile contains sufficient function support and resources for i ff
independently of other profiles. Given any two profiles, a single CGI Virtual Device may be implemented that
profiles. This means that a profile may not be defined with any restrictions or assumptions which could preven
Compatibility Pfinciple.

f the profile
ed memory

Profiles exist fof INPUT, OUTPUT and OUTIN Virtual Devices.
6.1 Profile definition
ISO/IEC 9636 defines two types of Profiles, the Foundation Profile and the Constituency Profile.
- Foundzltion Profiles specify a minimally conforming levelcof CGI Virtual Device capability. Foundation Profiles may
also prove useful for various combinations of device clags,and processing environments.
—  Certain| classes of users of ISO/IEC 9636 may requirespecial consideration of their needs in the definitign of Virtual
Devicelsupport. These users may be served by, the*Constituency Profiles. Such Profiles consist of a partjcular list of
CGI fynctions and levels of resource support. All Constituency Profiles, either included in ISO/IEC 9636 or
registeted according to ISO/IEC TR 9973:,1988, shall be supersets of at least one of the standard Foundatjon Profiles.
This means that a Constituency Profilesshall include support for all of a Foundation Profile's required fynctions and
meets that Foundation Profile's resource requirements. The CGI Standard defines Profiles for the following
constitjiencies:
— | GKS implementations;
— | CGM interpreters;
— | AdvancedA-Way (rich output devices).
A Constituency Profile may'be specified to be the union of two other Profiles. The meaning of this union is as follows: Profile
C is the union |of Rrofiles A and B if an implementation which satisfies C also satisfies A and B; furth¢rmore, any
implementation which Tails to satisfy C also fails to satisfy at least one of A or B.

The following, 6.4, 6.5, 6.6, and 6.7, describe the list of functions and resource requirements of the current Foundation and
Constituency Profiles.

The following information is contained in the definition of a Profile:

a)

A list of functions which are required to be present. Such a list shall be complete in the sense that a Virtual Device

implementing only those functions can be used effectively for its intended purpose. It shall not contain functions that
are useless in the absence of any function that is not listed.

b)

capability a client program may expect to be available in addition to the default values.

©)
d)

before they can be included in a Profile.

42

A statement of the minimum support requirements. Note that these minimum values represent the maximum

Restrictions on the behaviour of particular functions when latitude is otherwise allowed by ISO/IEC 9636.
A list of required GDP, ESCAPE, and GET ESCAPE functions. These functions shall themselves be registered
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e) A name is used to identify the Profile, whether the Profile is defined in ISO/IEC 9636 or is registered at a later date.

Subject to approval by the Registration Authority, constituencies may impose other requirements in Profiles, so long as such
requirements do not violate any of the rules for Profiles stated in ISO/IEC 9636. Where ISO/IEC 9636 allows latitude in the
behaviour of a function or a feature (e.g. the shape of the pick aperture, dynamic modification of bundles, supported bitmap
formats) there is a corresponding description table entry stating the implemented behaviour. For these functions or features,
ISO/IEC 9636 indicates the preferred behaviour, which provides the highest quality or promotes the most efficient use. Within
a description table entry specifying a particular behaviour in a case of allowed latitude, the enumerated value which signifies
the preferred behaviour (normally the last entry in the list) is underlined. A Profile shall not require a behaviour which

conflicts with the preferred behav1our ie. a less efflclcnt or lower quallty 1mplementatlon A Profile shall not require a

line end caps
ISO/IEC 9636
then a Profile

A contrasting
feature (e.g. irf
description tah

The allowed 14

It is recomme
private ESCA]
private GET E

6.1.1 Cq

The Profiles i
required, in th

6.2 Fou

The Foundatig
communicatio
Virtual Devicd

The 1-WAY (
where inquiry|
example:

Wher
Wher
Wher

A Profile shall not specxfy a state 11st default value 1f thls is mandated by ISO/IEC.96
specifies such a default as implementation-dependent. However, if the default is subject to-allg
ay specify it's default value, which may differ from the preferred default. (For example VDC Ty

hpproach is taken by ISO/IEC 9636 where there is provision of a range of optional ¢apabilities fo
terior styles, hatch styles). In this case, the implementation support for the function or feature is
le and a Profile may require a minimum support level for this function or feature,

titudes of primitive functions are described in ISO/IEC 9636-3, clause 3.

PE function is used to modify the behaviour, that a private state list entry records the current sett]
ISCAPE function provide an inquiry of this state list entry.

nstituency Profile registration

cluded in ISO/IEC 9636 are not expected to satisfy~all future needs. Other Profiles may be reg
ISO Register of Graphical Items.

ndation Profiles

ns. Similarly, the 2-WAY QUTPUT Foundation Profile provides a minimal set of functions

is not possible beCause communication is one-way only. This may occur quite frequently in|

the I/O confiection is physically incapable of two-way communication.
the device’is accessed via a network or spooler that does not provide two-way communication.

the output to a device is being pipelined.

e-g. the shape of

6, nor where
pwed latitude,
DE.)

r a function or
recorded in a

hded that where an implementation can support more than one behaviour of a set of allowed ldtitudes, that a

Ing, and that a

istered, when

n Profiles <input class> INPUT. provides a minimal set of functions for an input Virtual Device ysing two-way

for an output

using two-way communications. All of these Profiles include inquiry of the Virtual Device capabijlities.

PUTPUT Profile provides a minimum set of functions for an OUTPUT or OUTIN Virtual Devicg,

in situations
practice. For

Wher
respo

The following

the client chooses to operate 1 a I—way output modc because the overhead in §yﬂﬂﬁﬁﬂllll

nse is high.

When the implementation does not support soliciting functions.

Foundation Profiles are defined:

2-WAY OUTPUT
1-WAY OUTPUT
LOCATOR INPUT
STROKE INPUT
VALUATOR INPUT
CHOICE INPUT
STRING INPUT
RASTER INPUT

1g output and
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6.3 Constituency Profiles

6.3.1 GKS Constituency Profiles

The GKS Constituency Profiles are designed to provide reasonable support for implementing the various GKS (ISO 7942)
INPUT, OUTPUT and OUTIN workstations for the different standard GKS levels. The defined GKS Profiles and their
corresponding CGI Virtual Device class are shown in table 2.

Table 2 - GKS Constituency Profiles

Profile Name GKS Level CGI Virtual Device
GKS OUTPUT-0 |0 OUTPUT or OUTIN
GKS OUTPUT-1 |1,2 OUTPUT or OUTIN
GKS INPUT-b Ob, 1b, 2b INPUT or OUTIN
GKS INPUT-c Oc, 1c, 2¢ INPUT or OUTIN
GKS OUTIN-0b | Ob OUTIN

GKS OUTIN-0c Oc OUTIN

GKS OUTIN-1b | Ob,1b,2b OUTIN

GKS OUTIN-1c Oc,lc, 2¢ OUTIN

6.3.2 CGM Constituency Profile

The CGM Congstituency Profile is defined to provide reasonable support for implementing interpreters for basic CGM (ISO
8632). The BASIC CGM Constituency Profile's corresponding CGEdevice class is OUTPUT.

6.3.3  Adyanced 1-Way Output Constituency Profile

The ADVANCED 1-WAY OUTPUT Constituency Prefile is designed to provide reasonable support for an advanced output
device. It guareTntees correct interpretation of most-primitives and attributes (except for colour) of the CGI, put does not
support inquiries.

6.4 Foundation Profile.definition

Each Foundatiop Profile described provides the required information as defined in 6.1.

64.1 2-WAY OUTPUT Foundation Profile

List of requirer funetions

Virtual Device Management:

INITIALIZE TERMINATE
EXECUTE DEFERRED ACTIONS PREPARE DRAWING SURFACE
END PAGE
Coordinate Space Control:
VDC EXTENT DEVICE VIEWPORT
Primitives:
POLYLINE TEXT
Attributes:
LINE TYPE CHARACTER HEIGHT
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Device Identity Description Table:
INQUIRE DEVICE IDENTIFICATION

Output Device Description Table:
INQUIRE DEVICE DESCRIPTION

Function and Profile Support Description Table:
LOOKUP FUNCTION SUPPORT

Control Description Table:
INQUIRE DEVICE CONTROL CAPABILITY

Taobhla-
T T GOCT

LIST OF AVAILABLE LINE TYPES

bn Table:
LIST OF AVAILABLE CHARACTER HEIGHTS

utes and Output Control State List:
OBJECT CLIPPING

LOOKUP PROFILE SUPPORT

Line Descripty
INQUIRE

Text Descripti
INQUIRE

General Attril
INQUIRH

List of ESCA
No ESCAPE,

Resource req
Available
Definition of

No additional

A

642 1

This Foundati
inquiries.

List of requin

PE, GDP and GET ESCAPE functions required
GET ESCAPE or GDP functions are required for this Profile.

hirements
Line Types (solid, dash¢dot; dash-dot)
Festrictions

restriction on the behaviour of any functions.

WAY OUTPUT Foundation Profile

ed functions

bn Profile provides the same output functional capability as the 2-WAY OUTPUT Profile except for support of

Virtual Devic¢ Management:
INITIALIZE TERMINATE
EXECUTE DEFERRED ACTIONS PREPARE DRAWING SURFACE
END PAGE
Coordinate Space Control:
VDC EXTENT DEVICE VIEWPORT
Primitives:
POLYLINE TEXT
Attributes:
LINE TYPE CHARACTER HEIGHT

List of ESCAPE, GDP and GET ESCAPE functions required
No ESCAPE, GET ESCAPE or GDP functions are required for this Profile.

Resource requirements
Available Line Types (solid, dash, dot, dash-dot)
Definition of restrictions

No additional restrictions on the behaviour of any functions.
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6.4.3 <input class> INPUT Foundation Profile

Foundation Profiles are defined for CGI Virtual Devices which contain at least one LID of the following CGI input classes:
LOCATOR, STROKE, VALUATOR, CHOICE, STRING and RASTER. For each Profile, the specific input class is
substituted for each occurrence of <input class>.

NOTE - There is no Foundation Profile for PICK (which would require segments) or for GENERAL.
List of required functions

Virtual Device Management :

INITIALIZ TERMINATE
Input Control:
INITIALIZE LOGICAL INPUT DEVICE RELEASE LOGICAL INPUT DENICE
ECHO CONTROLS
Request and Sample:
REQUEST |<input class>

For CGI input classes STROKE, STRING, and RASTER:
GET ADDITIONAL <input class> DATA

Device Identity Description Table:
INQUIRE DEVICE IDENTIFICATION

Output Device Description Table:
INQUIRE DEVICE DESCRIPTION

Function and Profile Support Description Table:

LOOKUP FUNCTION SUPPORT LOOKUP PROFILE SUPPORT
Input Descriptidn Table:
INQUIRE INPUT CAPABILITY
Class-Independent Logical Input Device Description Tableé:
INQUIRE COMMON INPUT DEVICE PROPERTIES INQUIRE LIST OF SUPPORTED ECHO(TYPES

INQUIRE LLIST OF SUPPORTED PROMPT TYPES
INQUIRE LIST OF SUPPORTED ACKNOWLEDGEMENT TYPES

List of ESCAPE, GDP and GET ESCAPE functions required
No ESCAPE, GET ESCAPE or GDP furnctions are required for these Profiles.

Resource requirements
For Input Class STROKE:

Number of Points 64
For Input Class STRING:
String Buff¢r Size (72)
Available I ter-Sets thrbasedoniSO-646——

Definition of restrictions

No additional restrictions on the behaviour of any functions.

6.5 GKS Profile definition
All GKS Profiles described provide the required information as defined in 6.1.

6.5.1 GKS OUTPUT-0 Profile

GKS OUTPUT-0 Profile has been designed to satisfy the requirements for implementing a workstation for a GKS level 0
implementation. It includes the 2-WAY OUTPUT Foundation Profile.
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List of required functions

Virtual Device Management:

ISO/IEC 9636-1 : 1991 (E)

INITIALIZE TERMINATE
EXECUTE DEFERRED ACTIONS PREPARE DRAWING SURFACE
END PAGE
Coordinate Space Control:
VDC EXTENT DEVICE VIEWPORT
DEVICE VIEWPORT SPECIFICATION MODE
Errors:
DEQUEUE ERROR REPORT ERROR HANDLING CONTROL
Miscellaneouq Control:
STATE L{IST INQUIRY SOURCE
Primitives:
POLYLINE POLYMARKER
TEXT POLYGON
CELL ARRAY
Attributes:
LINE BUNDLE INDEX MARKER BUNDLE INDEX
LINE TY]PE MARKER TYPE
LINE WIDTH MARKER SIZE
TEXT BUNDLE INDEX FILL BUNDLE INDEX
TEXT FONT INDEX TEXT PRECISION
CHARACTER EXPANSION FACTOR CHARACTER SPACING
CHARACTER HEIGHT CHARACTER ORIENTATION
TEXT PATH TEXT ALIGNMENT
INTERIOR STYLE
If the CGI deyice supports colour, then the following-functions are required:
LINE CQLOUR MARKER COLOUR
TEXT COLOUR FILL COLOUR

If the CGI deyice supports hatching, then(the¢:following function is required:

HATCH |[NDEX

If the CGI deyice supports pattern;then the following functions are required:

FILL REFERENCE POINT

CLIP RECTANGLE

ASPECT SOURCE FLAGS

Retrieval:
GET TEXT EXTENT

Raster Operation:

If the CGI device is a raster device able to return this information, the following functions are required:

GET PIXEL ARRAY

Device Identity Description Table:
INQUIRE DEVICE IDENTIFICATION

Output Device Description Table:
INQUIRE DEVICE DESCRIPTION

GET PIXEL ARRAY DIMENSIONS

Profiles
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Function and Profile Support Description Table:

LOOKUP FUNCTION SUPPORT LOOKUP PROFILE SUPPORT

Control Description Table:
INQUIRE DEVICE CONTROL CAPABILITY

Control State List:

INQUIRE CONTROL STATE

Primitive Suppo

INQUIRE VDC TO DEVICE MAPPING

rt Description Table:

LOOKUP GDP SUPPORT

Line Descriptio
INQUIRE ]
INQUIRE ]

Marker Descrip
INQUIRE ]}
INQUIRE ]

Text Description
INQUIRE 1
INQUIRE
INQUIRE [

Fill Description|
INQUIRE §

Output Control
INQUIRE (

Line Attribute S
INQUIRE [

NOTE - IN(

Marker Attribut
INQUIRE ]

NOTE - IN(

Text Attribute S
INQUIRE ]

NOTE - IN(

Fill Attribute St
INQUIRE }

NOTE - ING
The following f

p Table:
LINE CAPABILITIES
LIST OF AVAILABLE SCALED LINE WIDTHS

tion Table:
MIARKER CAPABILITY
LIST OF AVAILABLE SCALED MARKER SIZES

p Table:

'EXT CAPABILITY INQUIRE LIST ©OF AVAILABLE TEXT
LIST OF AVAILABLE CHARACTER EXPANSION FACTORS

LIST OF AVAILABLE CHARACTER HEIGHTS

Table:
FILL CAPABILITY

Description Table:
COLOUR CAPABILITIES

ate List:
LINE ATTRIBUTES INQUIRE LINE REPRESENTATION

DUIRE LINE REPRESENTATION is required-fo‘determine the content of the predefined bundles.

INQUIRE LIST OF AVAILABLE LINE"]

INQUIRE LIST OF AVAIEABLE MARK

INQUIRE LIST OF AVAILABLE HATC

p State List:
MARKER ATTRIBUTES INQUIRE MARKER REPRESENTATIO]

DUIRE MARKER REPRESENTATION is required to determine the content of the predefined bundles.

ate List:
[EXT ATTRIBUTES INQUIRE TEXT REPRESENTATION

DUIRE TEXT REPRESENTATION is required to determine the content of the predefined bundles.

ate List:
FILL ATTRIBUTES INQUIRE FILL REPRESENTATION

DUIRE FILEREPRESENTATION is required to determine the content of the predefined bundles.
inction'is required if pattern is supported:

INQUIRE }

[YPES

[ER TYPES

FONTS

H STYLES

PATTERN

General Auributes and Output Control State List:

INQUIRE OBJECT CLIPPING

LOOKUP ASPECT SOURCE FLAGS

The following function is required if colour is supported:
INQUIRE LIST OF COLOUR TABLE ENTRIES

NOTE - GKS allows some functional capabilities to be not supported. However, the entry points for these functions should
be provided by the implementation and a class 4 error generated if the client attempts to use them via a CGI language

binding

interface.

List of ESCAPE, GDP and GET ESCAPE functions required

No ESCAPE, GET ESCAPE or GDP functions are required by this Profile. However, where the implementation presents a
procedural library interface then the entry points for GDP, ESCAPE, and GET ESCAPE shall be present.
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Resource requirements

Number of Predefined Line Bundles

Available Line Types

Number of Predefined Marker Bundles

Available Marker Types

Number of Predefined Text Bundles

Available STRING Precision Text Fonts
Supported Horizontal Text Alignments
Supported Vertical Text Alignments

Available

Precision Text Fants

ISO/IEC 9636-1 : 1991 (E)

Profiles

(%)

(solid, dash, dot, dash-dot)

5)

(dot, plus, asterisk, circle, cross)

()

(1) with:

(NORMAL HORIZONTAL, LEFT, CENTRE, RIGHT)
(NORMAL VERTICAL, CAP, TOP, HALF, BOTTOM, BASE)
(1) with-

Supported Horizontal Text Alignments
Supported Vertical Text Alignments
Number of Points for Polygon
Number of Predefined Fill Bundles
Available|Interior Styles
Available[Hatch Styles
Number of Predefined Patterns

Definition of restrictions

(NORMAL HORIZONTAL, LEFT, CENTRE, RIGHT})
(NORMAL VERTICAL, CAP, TOP, HALF, BOTTOM, BASE)
(128)

(5) bundles to be distinguishable
(HOLLOW)

(3) if HATCH is supported

(1) if PATTERN is supported

GKS requires that predefined bundle elements are contiguous and starts at the beginning of the table (i.e. O for golour table, 1
for the others)|and that all required predefined bundle elements have different and-distinguishable representations. There is no
distinction between fonts and character sets in GKS. So, a GKS font may corréspond to a pair (CGI font, character set).

6.52 GKS OUTPUT-1 Profile

GKS OUTPUT-1 Profile has been designed to satisfy the requirements for implementing a workstation for a GKS level 1 or 2

implementatioh. It includes the 2-WAY OUTPUT Foundation Profile.

List of requirgd functions

Virtual Devicd Management:

INITIALIZE TERMINATE
EXECUTE DEFERRED ACTIONS DEFERRAL MODE
PREPARE DRAWING SURFACE END PAGE
Coordinate Space Control:
VDC EXTENT DEVICE VIEWPORT
DEVICE VIEWPORT SPECIFICATION MODE
Errors:
DEQUEUE ERRORREPORT ERROR HANDLING CONTROL
Miscellaneous| Control:
MESSAGlE STATE LIST INQUIRY SOURCE
Primitives:
POLYLINE POLYMARKER
TEXT POLYGON
CELL ARRAY
Attributes:
LINE BUNDLE INDEX MARKER BUNDLE INDEX
LINE TYPE MARKER TYPE
LINE WIDTH MARKER SIZE
TEXT BUNDLE INDEX FILL BUNDLE INDEX
TEXT FONT INDEX TEXT PRECISION
CHARACTER EXPANSION FACTOR CHARACTER SPACING
CHARACTER HEIGHT CHARACTER ORIENTATION
TEXT PATH TEXT ALIGNMENT
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INTERIOR STYLE

If the CGI device supports colour, then the following functions are required:
LINE COLOUR MARKER COLOUR
TEXT COLOUR FILL COLOUR

If the CGI device supports hatching, then the following function is required:
HATCH INDEX

If the CGI device supports patterns, then the following functions are required:
PATTERN INDEX FILL REFERENCE POINT
PATTERN SIZE

General Attribufe and Output Control Functions:
CLIP INDICATOR CLIP RECTANGLE

The following function is required if colour is supported:
COLOUR TABLE

LINE REPRESENTATION MARKER REPRESENTATION
TEXT REPRESENTATION FILL REPRESENTATION
ASPECT SDURCE FLAGS PATTERN TABLE

Retrieval:
'GET TEXT EXTENT

Raster Operati
If the CGI devide is a raster device able to return this information, the following functions are required:

GET PIXEL ARRAY GETPIXEL ARRAY DIMENSIONS
Segment Manipulation:

CREATE SEGMENT CLOSE SEGMENT

DELETE SEGMENT DELETE ALL SEGMENTS

RENAME SEGMENT DRAW ALL SEGMENTS

IMPLICIT BEGMENT REGENERATION MODE RESET REGENERATION PENDING
Segment Attribuge:
SEGMENT]| VISIBILITY SEGMENT TRANSFORMATION

SEGME

Device Identity
INQUIRE

HIGHLIGHTING SEGMENT DISPLAY PRIORITY

escription Table:
EVICE IDENTIFICATION

Output Device Description Table:
INQUIRE IDEVICE DESCRIPTION

Function and Profile SupportDescription Table:
LOOKUP CTION)SUPPORT LOOKUP PROFILE SUPPORT

Control Descripyion Table:
INQUIRE IDEVICE CONTROL CAPABILITY

Control State List:
INQUIRE CONTROL STATE INQUIRE VDC TO DEVICE MAPPING

Primitive Support Description Table:
LOOKUP GDP SUPPORT

Line Description Table:
INQUIRE LINE CAPABILITIES INQUIRE LIST OF AVAILABLE LINE TYPES
INQUIRE LIST OF AVAILABLE SCALED LINE WIDTHS

Marker Description Table:
INQUIRE MARKER CAPABILITY INQUIRE LIST OF AVAILABLE MARKER TYPES
INQUIRE LIST OF AVAILABLE SCALED MARKER SIZES

Text Description Table:
INQUIRE TEXT CAPABILITY INQUIRE LIST OF AVAILABLE TEXT FONTS
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INQUIRE LIST OF AVAILABLE CHARACTER EXPANSION FACTORS
INQUIRE LIST OF AVAILABLE CHARACTER HEIGHTS

Fill Description Table:

INQUIRE

FILL CAPABILITY

Output Control Description Table:

INQUIRE

COLOUR CAPABILITIES

Segment Description Table:

INQUIRE

SEGMENT CAPABILITY

INQUIRE LIST OF AVAILABLE HATCH STYLES

Line Attribute
INQUIRE

Marker Attriby
INQUIRE

Text Attribute
INQUIRE

Fill Attribute §
INQUIRE

The following
INQUIRE

General Attrib
INQUIRE

The following
INQUIRE

Segment State
INQUIRE

Individual Seg
INQUIRE

NOTE -G

Tate List:
LINE ATTRIBUTES

te State List:
MARKER ATTRIBUTES

Btate List:
TEXT ATTRIBUTES

tate List:
FILL ATTRIBUTES

PATTERN DIMENSIONS

utes and Output Control State List:
OBJECT CLIPPING

function is required if colour is supported:
LIST OF COLOUR TABLE ENTRIES

L ist:

SEGMENT STATE

ment State List:
INDIVIDUAL SEGMENT STATE

be pro

binding interface.
List of ESC:I

No ESCAPE,
procedural liby

Resource reqyirements

Number o
Number o

function is required if pattern is supported:

E, GDP and GET ESCAPE functions required

INQUIRE LINE REPRESENTATION

INQUIRE MARKER REPRESENTATION

INQUIRE TEXT RERRESENTATION

INQUIRE FILL, REPRESENTATION

INQUIRE'PATTERN

LOOKUP ASPECT SOURCE FLAGS

KS allows some functional capabilities to be not supported. However, the entry points for these functions should
vided by the implementation and.d class 4 error generated if the client attempts to use them via a CGI language

GET ESCAPE or-GDP functions are required by this Profile. However, where the implementation presents a
ary interface then the entry points for GDP, ESCAPE, and GET ESCAPE shall be present.

Number o
Available

Available

[ Characters for Message (80)

f Predéfined Line Bundles )

FSettable-Line-Bundles £20)

Line Types (solid, dash, dot, dash-dot)
Number of Predefined Marker Bundles &)
Number of Settable Marker Bundles 20)

Marker Types (dot, plus, asterisk, circle, cross)
Number of Predefined Text Bundles ©6)
Number of Settable Text Bundles (20)

STRING Precision Text Fonts (1) with:

Available

Supported Horizontal Text Alignments
Supported Vertical Text Alignments

Available

CHARACTER Precision Text Fonts

Supported Horizontal Text Alignments
Supported Vertical Text Alignments

Available

STROKE Precision Text Fonts

(NORMAL HORIZONTAL, LEFT, CENTRE, RIGHT)
(NORMAL VERTICAL, CAP, TOP, HALF, BOTTOM, BASE)
(1) with:

(NORMAL HORIZONTAL, LEFT, CENTRE, RIGHT)
(NORMAL VERTICAL, CAP, TOP, HALF, BOTTOM, BASE)
(2) with:
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Supported Horizontal Text Alignments

-1:1991 (E)

Supported Vertical Text Alignments
Number of Points for Polygon
Number of Predefined Fill Bundles
Number of Settable Fill Bundles
Available Interior Styles
Available Hatch Styles
Number of Predefined Patterns
Number of Settable Patterns

Definition of r

GKS requires that the indices of predefined bundles be continuous and start at the beginning of the table-(j.e

GKS Profile definition

(NORMAL HORIZONTAL, LEFT, CENTRE, RIGHT)
(NORMAL VERTICAL, CAP, TOP, HALF, BOTTOM, BASE)

(128)

(5) GKS requires these bundles to be distinguishable

(10

(HOLLOW)

(3) if HATCH is supported

(1) if PATTERN is supported
(10) if PATTERN is supported

0 for colour

table, 1 for the others) and that all required predefined bundle elements shall have different ‘and digtinguishable
representations. There is no distinction between fonts and character sets in GKS. So, a GKS font may ‘correspond to a pair

(CGI font, ch

653 «<in

This Profile prI

replaced by on

cter set).

List of requirdd functions

Virtual Device

Management:

INITIALIZE

Errors:

DEQUEUE ERROR REPORTS

Miscellaneous

Control:

STATE LIST INQUIRY SOURCE

Input Control:

INITIALIZE LOGICAL INPUT DEVICE
ECHO CONTROLS

ECHO DA

Request and Sd
REQUEST

For CGI input
GET ADD

Device Identity
INQUIRE

Output Device
INQUIRE

Function and Profile Support Description Table:

LOOKUP

TA

mple:

" <input class>

classes STROKE and STRING:
ITIONAL <input class> DATA

Description Table:
DEVICE IDENTIFICATION

Description Table:

put class> GKS INPUT-b Profile

TERMINATE

ERROR HANDLING CONTROL

RELEASE LOGICAL INPUT DEVICE

PUT CURRENT <input class> MEASURE

<input class> DEVICE DATA

vides support for an input workstation of a GKS level Ob, 1b or 2b. Any eccurrence of <input clags> should be
of the following CGI input classes: LOCATOR, STROKE, VALUATOR, CHOICE, and STRIN

a

J.

DEVICE DESCRIPTION

FUNCTION SUPPORT

Input Description Table:

INQUIRE

Class-Independent Logical Input Device Description Table:
INQUIRE COMMON INPUT DEVICE PROPERTIES
INQUIRE LIST OF SUPPORTED PROMPT TYPES

INPUT CAPABILITY

LOOKUP PROFILE SUPPORT

INQUIRE LIST OF SUPPORTED ECHO TYPES

INQUIRE LIST OF SUPPORTED ACKNOWLEDGEMENT TYPES

Class-Specific Logical Input Device Description Table:

INQUIRE
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Class-Independent Logical Input Device State:
INQUIRE COMMON LOGICAL INPUT DEVICE STATE INQUIRE ECHO DATA RECORD
INQUIRE INPUT DEVICE DATA RECORD

Class-Specific Logical Input Device State:
INQUIRE <input class> STATE

List of ESCAPE and GET ESCAPE functions required

No ESCAPE or GET ESCAPE functions are required by this Profile. However, where the implementation presents a
procedural library interface then the entry points for ESCAPE or GET ESCAPE shall be present.

Resource reqhirements

A GKS Input pvorkstation shall contain at least one input device. If it contains several, all <input class> fungtionss shall be
present for ea¢h input device.

For Input Clags STROKE:

Number qf Points (64)
For Input Clags STRING:
String Bufffer Size (72)
Availabld Input Character Sets (1) based on ISO 646

Definition of restrictions

None

6.54  <ipput class> GKS INPUT-c Profile

This Profile pfovides support for an input workstation of a GKS Ievel Oc, 1c or 2c. Any occurrence of <input class> should be
replaced by ofe of the following CGI input classes: LOCATOR;STROKE, VALUATOR, CHOICE, and STRING.

List of required functions

Virtual Devic¢ Management:

INITIALJZE TERMINATE
Errors:
DEQUEUE ERROR REPORTS ERROR HANDLING CONTROL
Miscellaneou§ Control:
STATE LIST INQUIRY SOURCE
Input Control]
INITIAL|ZE LOGIEAL INPUT DEVICE RELEASE LOGICAL INPUT DEVICE
ECHO CDNTROLS ECHO DATA
PUT CURRENT <input class> MEASURE <input class> DEVICE DATA

Request and Sample-
REQUEST <input class> SAMPLE <input class>
SAMPLING STATE

For CGI input classes STROKE and STRING:
GET ADDITIONAL <input class> DATA

Event Input:
INITIALIZE EVENT QUEUE RELEASE EVENT QUEUE
ENABLE EVENTS DISABLE EVENTS
EVENT QUEUE BLOCK CONTROL FLUSH EVENTS
AWAIT EVENT DEQUEUE <input class> EVENT

Device Identity Description Table:
INQUIRE DEVICE IDENTIFICATION
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Output Device Description Table:
INQUIRE DEVICE DESCRIPTION

Function and Profile Support Description Table:

LOOKUP FUNCTION SUPPORT LOOKUP PROFILE SUPPORT
Input Description Table:
INQUIRE INPUT CAPABILITY
Class-Independent Logical Input Device Description Table:
INQUIRE COMMON INPUT DEVICE PROPERTIES INQUIRE LIST OF SUPPORTED ECHO TYPES

INQUIRE LIST OF SUPPORTED PROMPT TYPES
INQUIRE LIST OF SUPPORTED ACKNOWLEDGEMENT TYPES

Class-Specific Logical Input Device Description Table:
INQUIRE <input class> CAPABILITIES

Class-Independent Logical Input Device State:
INQUIRE COMMON LOGICAL INPUT DEVICE STATE INQUIRE ECHO DATARRECORD
INQUIRE INPUT DEVICE DATA RECORD

Class-Specific Logical Input Device State:
INQUIRE ¢input class> STATE

Event Input State:
INQUIRE EVENT INPUT STATE

List of ESCAPE and GET ESCAPE functions required

No ESCAPE or GET ESCAPE functions are required by this Profile. However, where the implementatiop presents a
procedural library interface then the entry points for ESCAPE or GET,ESCAPE shall be present.
Resource requirements

A GKS Input workstation shall contain at least one input device. If it contains several, all <input class> functions shall be
present for each|input device.

For Input Class STROKE:

Number of [Points (64)
For Input Class STRING:
String Buffer Size (72)
Available Input Character Sets (1) based on ISO 646

Definition of restrictions

None.

6.5.5  GKSBS OUTIN-0b Profile

This Profile prowvidé€s support for an OUTIN workstation of a GKS level Ob. This Profile is obtained simply by the union of
GKS OUTPUT-0 Profile and one or more <input class> GKS INPUT-b Profile.

6.5.6 GKS OUTIN-0c Profile

This Profile provides support for an OUTIN workstation of a GKS level Oc. This Profile is obtained simply by the union of
GKS OUTPUT-0 Profile and one or more <input class> GKS INPUT-c Profile.

6.5.7 GKS OUTIN-1b Profile

This Profile provides support for an OUTIN workstation of a GKS level 1b and 2b. This Profile is obtained simply by the
union of GKS OUTPUT-1 Profile and one or more <input class> GKS INPUT-b Profile, with the inclusion of the following
functions if pick input is supported:

PICK IDENTIFIER SEGMENT DETECTABILITY
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SEGMENT PICK PRIORITY
and all functions with <input class> replaced by PICK.

6.5.8 GKS OUTIN-1c¢ Profile

This Profile provides support for an OUTIN workstation of a GKS level 1c and 2c. This Profile is obtained simply by the
union of GKS OUTPUT-1 Profile and one or more <input class> GKS INPUT-c Profile, with the inclusion of the following
functions if pick input is supported:

PICK IDENTIFIER SEGMENT DETECTABILITY
SEGMENT PICK PRIORITY

and all functions with <input class> replaced by PICK.

6.6 CGM Profile definition

The CGM Profiile described provides the required information as defined in 6.1.

6.6.1 BASIC CGM Profile

This Profile pjovides support for an interpreter of metafiles which conform ¢o0'ISO 8632 (CGM). It include$ the 1-WAY
OUTPUT Foundation Profile.

List of requirdd functions

Virtual Device Management:

INITIALIZE TERMINATE
PREPARH DRAWING SURFACE EXECUTE DEFERRED ACTIONS
END PA
Coordinate Spqce Control:
VDC TY VDC INTEGER PRECISION REQUIREMENT
VDC REAL PRECISION REQUIREMENTS VDC EXTENT
DEVICE YIEWPORT DEVICE VIEWPORT SPECIFICATION MODE
DEVICE YIEWPORT MAPPING
Miscellaneous Control:
MESSAGE
Primitives:
POLYL DISJOINT POLYLINE
CIRCULAR ARC3'POINT CIRCULAR ARC CENTRE
ELLIPTICAL ARC POLYMARKER
TEXT RESTRICTED TEXT
APPEND TEXT POLYGON
POLYGON SET RECTANGLE
CIRCLE CIRCULAR ARC 3 POINT CLOSE
CIRCULAR ARC CENTRE CLOSE ELLIPSE
ELLIPTICAL ARC CLOSE CELL ARRAY
Attributes:
LINE BUNDLE INDEX MARKER BUNDLE INDEX
LINE TYPE MARKER TYPE
LINE WIDTH MARKER SIZE
LINE COLOUR MARKER COLOUR
TEXT BUNDLE INDEX FILL BUNDLE INDEX
TEXT FONT INDEX INTERIOR STYLE

TEXT PRECISION FILL COLOUR
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CHARACTER EXPANSION FACTOR HATCH INDEX
CHARACTER SPACING PATTERN INDEX
TEXT COLOUR FILL REFERENCE POINT
CHARACTER HEIGHT PATTERN SIZE
CHARACTER ORIENTATION EDGE BUNDLE INDEX
TEXT PATH EDGE TYPE
TEXT ALIGNMENT EDGE WIDTH
CHARACTER SET INDEX EDGE COLOUR
ALTERNATE CHARACTER SET INDEX EDGE VISIBILITY
CHARACTER CODING ANNOUNCER
General Attribyte and Output Control:
CLIP INDI[CATOR CLIP RECTANGLE
LINE WIDTH SPECIFICATION MODE EDGE WIDTH SPECIFICATION 'MODE
MARKER| SIZE SPECIFICATION MODE COLOUR SELECTION MODE
COLOUR [VALUE EXTENT AUXILIARY COLOUR
TRANSPARENCY COLOUR TABLE
ASPECT $OURCE FLAGS PATTERN TABLE
FONT LIST CHARACTER SETLIST

List of ESCAPE, GDP and GET ESCAPE functions required

No ESCAPE, GET ESCAPE or GDP functions are required by this Profile. However, where the implementati
procedural library interface then the entry points for GDP, ESCAPE, and GET ESCAPE shall be present.

Resource reqyirements

Supported|Device Viewport Specification Modes

Number of Characters for Message

Number of Predefined Line Bundles

Available Line Types

Number of Predefined Marker Bundles

Available Marker Types

Available Scaled Marker Sizes

Number of Predefined Text Bundles

Available STRING Precision Text.Fonts
Suppdrted Horizontal Text-Alignments
Suppgrted Vertical Text"Alignments

Number of Points for Polygon

Number of Predefined/Fill Bundles

Available [nterior Styles

Available

(FRACTION OF DISPLAY SURFACE, MILLIMETRI
SCALE FACTOR, PHYSICAL DEVICE UNITS)

(80)

%)

(solid, dash, dot, dash-dot, dash-dot-dot)

®

(dot, plus, asterisk, circle, cross)

(continuous)

2

(1) with:

(NORMAL HORIZONTAL, LEFT, CENTRE, RIGHT

(NORMAL VERTICAL, CAP, TOP, HALF, BOTTOM

(128)

®)

(HOLLOW, SOLID, HATCH, PATTERN, EMPTY)

(horizontal, vertical, positive slope, negative slope}
horizontal/vertical crosshatch, positive slope/neg:

on presents a

ES WITH

, BASE)

b

ptive slope

crosshatch)

Number of Predefined Patterns
Available Edge Types
Number of Predefined Edge Bundles

Definition of restrictions

M
(solid, dash, dot, dash-dot, dash-dot-dot)

®)

CGM recommends that all required predefined bundle elements shall have different and distinguishable representations. Since
this Profile is only one-way and does not include inquiries, it is mandatory that the indices of predefined bundles be
contiguous and start at the beginning of the table (i.e. index 0 for colour table, index 1 for others).

6.7 Other Constituency Profile definitions

One other Constituency Profile is defined in ISO/IEC 9636. Others Profiles may be registered.
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Profiles

This Profile provides support for a device which cannot respond to inquiries, but guarantees an important richness of
supported capabilities. It includes the 1-WAY OUTPUT Foundation Profile.

List of required functions

Virtual Device Management:

INITIALIZE TERMINATE
EXECUTE DEFERRED ACTIONS PREPARE DRAWING SURFACE
END PAGE
Coordinate Space Control:
VDC EXTENT DEVICE VIEWPORT
DEVICE VIEWPORT SPECIFICATION MODE DEVICE VIEWPORT MAPPING
Primitives:
POLYLINE DISJOINT POLYLINE
CIRCULAR ARC 3 POINT CIRCULAR ARC CENTRE
ELLIPTICAL ARC CONNECTING EDGE
POLYMARKER
TEXT RESTRICTED TEXT
APPEND|TEXT POLYGON
POLYGQON SET RECTANGLE
CIRCLE CIRCULAR ARC 3 POINT CLOSE

CIRCULAR ARC CENTRE CLOSE
ELLIPTICAL ARC CLOSE

ELLIPSE

CELL ARRAY
Attributes:
LINE BUNDLE INDEX LINE TYPE
LINE WIDTH LINE COLOUR
MARKER BUNDLE INDEX MARKER TYPE
MARKER SIZE MARKER COLOUR
TEXT BUNDLE INDEX TEXT FONT INDEX
TEXT PRECISION CHARACTER EXPANSION FACTOR
CHARA(TER SPACING TEXT COLOUR
CHARA(TER HEIGHT CHARACTER ORIENTATION
TEXT PATH TEXT ALIGNMENT
CHARACTER SET INDEX ALTERNATE CHARACTER SET INDEX
FILL BUNDLE INDEX INTERIOR STYLE
FILL COLOUR HATCH INDEX
PATTERN INDEX FILL REFERENCE POINT
PATTERN SIZE EDGE BUNDLE INDEX
EDGE TYPRE EDGE WIDTH
EDGE COEOUR EDGE-SIBHITY
General Attribute and Output Control Functions:
CLIP INDICATOR CLIP RECTANGLE

COLOUR TABLE

EDGE WIDTH SPECIFICATION MODE
LINE REPRESENTATION

TEXT REPRESENTATION

EDGE REPRESENTATION

BEGIN FIGURE

NEW REGION

List of ESCAPE, GDP and GET ESCAPE functions required

LINE WIDTH SPECIFICATION MODE
MARKER SIZE SPECIFICATION MODE
MARKER REPRESENTATION

FILL REPRESENTATION

ASPECT SOURCE FLAGS

END FIGURE

No ESCAPE, GET ESCAPE or GDP functions are required for this Profile.
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Resource requirements

Number of Points for Disjoint Polyline (128)

Number of Predefined Line Bundles ®)

Available Line Types (solid, dash, dot, dash-dot, dash-dot-dot)

Available Scaled Line Widths (continuous)

Number of Predefined Marker Bundles 5)

Available Marker Types (dot, plus, asterisk, circle, cross)

Available Scaled Marker Sizes (continuous)

Number of Predefined Text Bundles 5)

Available S isi ith:

Supported Horizontal Text Alignments (NORMAL HORIZONTAL, LEFT, CENTRE, RIGHT)
Supporfed Vertical Text Alignments (NORMAL VERTICAL, CAP, TOP, HALF, BOTTOM, BASE)

Available CHARACTER Precision Text Fonts (1) with:

Supporfed Horizontal Text Alignments (NORMAL HORIZONTAL, LEFT, CENTRE, RIGHT)
Supported Vertical Text Alignments (NORMAL VERTICAL, CAP, TOP, HALE, BOTTOM, [BASE)

Available STROKE Precision Text Fonts (1) with:

Supporfed Horizontal Text Alignments (NORMAL HORIZONTAL, LEFT, CENTRE, RIGHT)
Supporfed Vertical Text Alignments (NORMAL VERTICAL, CAP, TOP, HALF, BOTTOM, [BASE)

Number of Points for Polygon (128)

‘Number of Predefined Fill Bundles (5)

Auvailable Infterior Styles (HOLLOW, SOLID{HATCH, EMPTY)

Available Hatch Styles (horizontal, vertical, positive slope, negative slope,
horizontal/vertical crosshatch, positive slope/negatjve slope
crosshatch)

Available Efige Types (solid, dash, dot, dash-dot, dash-dot-dot)

Available S¢aled Edge Widths (continuous)

Number of Predefined Edge Bundles ®

Definition of restrictions

None.
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ISO/IEC 9636-1 : 1991 (E)

Classification and designation

Implementation conformance

ISO/IEC 9636 specifies the functional capability of the Computer Graphics Interface. Where an implementation claims to
support a function defined in ISO/IEC 9636, the behaviour of the implementation shall match the function definition.

An implementation of a CGI interpreter that controls a physical device or a physical device that presents a CGI interpreter

interface confgrms to ISO/IEC 9636 if all of the following conditions are met:

Allin

All in
stand;

a)
b)

One ¢
1

c)

NOTE - A
d) Ther

e) Thel
that i

A mg
mech

f)

An implement]

a) All g
implg
funct;

b) One q
1

ist of functions supported shall not contain CGI functions that are meaningless in the absence o

nplemented CGI functions shall behave as specified by ISO/IEC 9636;

nplemented functions shall conform to at least one of the encodings or bindings specified in one
hrds: ISO/IEC 9637 and ISO/IEC 9638;

f the following conditions are met:

) A CGI interpreter that supports output shall satisfy at least one of the.output Profiles defined

this part of ISO/IEC 9636;

A CGI interpreter that supports input shall satisfy at least one of_the¢ input Profiles defined in ¢
part of ISO/IEC 9636;

A CGI interpreter that supports input and output shall satisfy at least one of the input and on¢
Profiles defined in clause 6 of this part of ISO/IEC 9636.

CGI interpreter may also support additional Profiles and/or functions specified in ISO/IEC 9636.
elationship among implemented CGI functions and CGI states conforms to the specification in IS(

5 not implemented;

chanism shall be provided that enables a client to detect when extensions are being used (s
anism is not available to implementations that conform to the 1-WAY OUTPUT Profile.)

ation of a generator of a CGI data stream conforms to ISO/IEC 9636 if all of the following conditi

enerated functions shall conform to at least one of the encodings specified in ISO/IE(
mentation of a CGT generator presents a language binding interface to a CGI client then all
ons shall conform to at least one of the bindings specified in ISO/IEC 9638;

f the following conditions are met:

)

A CGI-generator that supports output shall satisfy at least one of the output Profiles defined
this,part of ISO/IEC 9636;

of the related

in clause 6 of

lause 6 of this

of the output

D/IEC 9636,

F any function

ee 7.3). (This

bns are met:

[ 9637; if an
implemented

in clause 6 of

3)

NOTE - A

A CGI generator that supports input shall satisfy at least one of the input Profiles defined in ¢

lause 6 of this

part of ISO/IEC 9636;

Profiles defined in clause 6 of this part of ISO/IEC 9636.
CGI generator may also support additional Profiles and/or functions specified in ISO/IEC 9636.

A CGI generator that supports input and output shall satisfy at least one of the input and one of the output

¢) The list of functions supported shall not contain CGI functions that are meaningless in the absence of any function
that is not implemented;

d) A CGI generator shall fully support all implemented soliciting functions and be able to recognize the responses
received from its downstream interface.
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7.2 Client conformance

A client of the CGI that calls a CGI procedural interface or generates a CGI data stream, or a CGI data stream from an
unknown source, conforms to ISO/IEC 9636 if it meets the following conditions:

a) The client or data stream shall use only one of the encodings or bindings specified in one of the related standards:
ISO/IEC 9637 and ISO/IEC 9638;

b) The client or data stream shall use only those functions defined in ISO/IEC 9636;

¢) To copform to a Profile in ISO/IEC 9636, the client shall use only those functions and related constraint$ contained in
that Profile.

A generator client (see 4.2.1.2) of the CGI that itself presents a CGI interface conforms to ISO/IEC 9636 if it meets the
conditions (a)-{c) above and also meets the following conditions:
a) Any function presented at the client's upstream interface shall be faithfully reproduced-at the downstream interface;

b) Any r¢sponse received at the downstream interface to a soliciting function that arrived at the upstream interface shall
be faithfully returned over the client's upstream interface.

7.3 Exténsions

Extensions arg defined as those functions available and documented in a certain implementation, but nof specified in
ISO/IEC 9636.

An implementation which satisfies the constraints of 7.1 and(provides additional non-standard functions shgll satisfy the
following critefia to be a conforming implementation:

a) Provide a mechanism to detect the use of exténsions by implementing class 8 error detection, that {s, the use of
private functions and features;

b) Follow the rules and guidelines for ISO/IEC 9636 and its corresponding data encodings or language bindings;
¢) Clearly specify the extensions and-document them as extensions;

d) Ensur¢ that extensions do notcause client-conforming programs to work improperly.

74 Inquiry

Inquiry functigns are supplied by ISO/IEC 9636; for implementations of the CGI which only satisfy the 1-WAY OUTPUT
Foundation Prdfile, 110, inquiry functions are required. Where inquiry is supported, only those functions that returp information
from implemented.description tables and state lists are required.

Every implementation shall provide YES or NO responses to LOOKUP PROFILE SUPPORT for those Profiles specified in
ISO/IEC 9636, except for implementations providing only 1-WAY OUTPUT Profiles. For any other Profile, registered or not,
a response of UNRECOGNIZED is acceptable.

7.5 Parsing

All CGI implementations supporting a data stream encoding must be able to parse all function representations, regardless of
whether the function is supported. All standard data stream encodings of the CGI shall be designed to permit recognition of the
end of function representation. A function representation of an unsupported function shall be discarded without causing
disruption to the CGI state. The CGI implementation shall in such circumstances generate a class 4 error.
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Parsing Classification and designation

The data stream encodings shall be designed such that an implementation of a CGI interpreter is able to recognize that the
function is a soliciting function, and is consequently able to return at least the appropriate response opcode and a response

validity parameter of INVALID.

For CGI implementations that use a procedural language binding, it is required that the functions LOOKUP FUNCTION
SUPPORT and LOOKUP PROFILE SUPPORT have entry points. For further recommendations, see annex C.
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A.l1 Fun

This annex

Annex A
(normative)

Function identifiers

ifies the assigned function identifiers for all standardized CGI functions.

Private functions shall be assigned negative integer identifiers.

All C

Function Identifier

ISO/IEC 9636-]

O 00 NN AW =

—
-

= bt b b e
i =~ v v

D

KRBRRBE

27

29
30
31
32
33

35

36
37
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function identifier list

Function Name

INITIALIZE

TERMINATE

EXECUTE DEFERRED ACTIONS
DEFERRAL MODE

PREPARE DRAWING SURFACE

END PAGE

VDC TYPE

VDC INTEGER PRECISION REQUIREMENT
VDC REAL PRECISION REQUIREMENTS
VDC EXTENT

DEVICE VIEWPORT

DEVICE VIEWPORT SPECIFICATION MODE
DEVICE VIEWPORT MAPPING

DRAWING SURFACE/CLIP RECTANGLE
DRAWING SURFACE CLIP INDICATOR
DEQUEUE ERROR REPORTS

ERROR HANDLING CONTROL
INTEGER-PRECISION REQUIREMENT
REAL PRECISION REQUIREMENTS

INDEX PRECISION REQUIREMENT
COLOUR PRECISION REQUIREMENT
COLOUR INDEX PRECISION REQUIREMENT
CLIENT SPECIFIED NAME PRECISION REQUIREMENT
MESSAGE

ESCAPE

GET ESCAPE

STATE LIST INQUIRY SOURCE

INQUIRE DEVICE IDENTIFICATION
INQUIRE DEVICE DESCRIPTION

LOOKUP FUNCTION SUPPORT

LOOKUP PROFILE SUPPORT

INQUIRE LIST OF PROFILE SUPPORT INDICATORS
INQUIRE SUPPORTED VDC TYPES
INQUIRE DEVICE CONTROL CAPABILITY
LOOKUP ESCAPE SUPPORT

LOOKUP GET ESCAPE SUPPORT
INQUIRE CONTROL STATE
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Function Identifier

38
39
40
41

ISO/IEC 9636-3
42
43

Function Name

INQUIRE CURRENT PRECISIONS REQUIREMENTS

INQUIRE VDC TO DEVICE MAPPING
INQUIRE ERROR HANDLING
INQUIRE MISCELLANEOUS CONTROL STATE

POLYLINE
DISJOINT POLYLINE

ISO/IEC 9636-1 : 1991 (E)

Function identifiers

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

CIRCULAK AKC 3 POINT
CIRCULAR ARC CENTRE
CIRCULAR ARC CENTRE REVERSED
ELLIPTICAL ARC

CONNECTING EDGE
POLYMARKER

TEXT

RESTRICTED TEXT

APPEND TEXT

POLYGON

POLYGON SET

RECTANGLE

CIRCLE

CIRCULAR ARC 3 POINT CLOSE
CIRCULAR ARC CENTRE CLOSE
ELLIPSE

ELLIPTICAL ARC CLOSE

CELL ARRAY

GENERALIZED DRAWING PRIMITIVE (GDP)
LINE BUNDLE INDEX

LINE TYPE

LINE WIDTH

LINE COLOUR

LINE CLIPPING MODE

MARKER BUNDLE INDEX
MARKERTYPE

MARKER/SIZE

MARKER COLOUR

MARKER CLIPPING MODE
TEXT BUNDLE INDEX

TEXT FONT INDEX

TEXT PRECISION

CHARACTER EXPANSION FACTOR

77
78
79
80
81
82
83
84
85
86
87
88
89
90

CHARACTER SPACING

TEXT COLOUR

CHARACTER HEIGHT

CHARACTER ORIENTATION

TEXT PATH

TEXT ALIGNMENT

CHARACTER SET INDEX
ALTERNATE CHARACTER SET INDEX
CHARACTER CODING ANNOUNCER
FILL BUNDLE INDEX

INTERIOR STYLE

FILL COLOUR

HATCH INDEX

PATTERN INDEX

63
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Function identifiers

Function Identifier

9
92
93
94
95
96
97
98

Function Name

FILL REFERENCE POINT
PATTERN SIZE

EDGE BUNDLE INDEX
EDGE TYPE

EDGE WIDTH

EDGE COLOUR

EDGE CLIPPING MODE
EDGE VISIBILITY

9

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131

CLIP INDICATOK

CLIP RECTANGLE

LINE WIDTH SPECIFICATION MODE
EDGE WIDTH SPECIFICATION MODE
MARKER SIZE SPECIFICATION MODE
COLOUR SELECTION MODE
COLOUR VALUE EXTENT
BACKGROUND COLOUR
AUXILIARY COLOUR
TRANSPARENCY

COLOUR TABLE

LINE REPRESENTATION

MARKER REPRESENTATION

TEXT REPRESENTATION

FILL REPRESENTATION

EDGE REPRESENTATION

DELETE BUNDLE REPRESENTATION
ASPECT SOURCE FLAGS

PATTERN TABLE

DELETE PATTERN

FONT LIST

CHARACTER SET LIST

SAVE PRIMITIVE ATTRIBUTES
RESTORE PRIMITIVE ATTRIBUTES
DELETE PRIMITIVE ATTRIBUTE SAVE SET
BEGIN FIGURE

ENDFIGURE

NEW REGION

GET TEXT EXTENT

INQUIRE PRIMITIVE SUPPORT LEVELS
LOOKUP GDP SUPPORT

INQUIRE GDP ATTRIBUTES

INQUIRE LINE CAPABILITY

132
133
134
135
136
137
138
139
140
141
142
143
144
145

INQUIRE LIST OF AVAILABLE LINE TYPES

INQUIRE LIST OF AVAILABLE SCALED LINE WIDTHS
INQUIRE MARKER CAPABILITY

INQUIRE LIST OF AVAILABLE MARKER TYPES

INQUIRE LIST OF AVAILABLE SCALED MARKER SIZES
INQUIRE TEXT CAPABILITY

INQUIRE LIST OF AVAILABLE CHARACTER SETS

INQUIRE LIST OF AVAILABLE TEXT FONTS

INQUIRE FONT CAPABILITIES

INQUIRE LIST OF AVAILABLE CHARACTER EXPANSION FACTORS
INQUIRE LIST OF AVAILABLE CHARACTER SPACINGS
INQUIRE LIST OF AVAILABLE CHARACTER HEIGHTS
INQUIRE LIST OF AVAILABLE CHARACTER ORIENTATIONS
INQUIRE FILL CAPABILITY
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Function Identifier

146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
17
172
173
174
175
176
177
178
179

ISO/IEC 9634
180
181
182
183
184

———————— INQUIRE-LINE-ATTFRIBUTES

4
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Function identifiers

Function Name

INQUIRE LIST OF AVAILABLE HATCH STYLES

INQUIRE EDGE CAPABILITY

INQUIRE LIST OF AVAILABLE EDGE TYPES

INQUIRE LIST OF AVAILABLE SCALED EDGE WIDTHS

INQUIRE COLOUR CAPABILITY

INQUIRE CIE CHARACTERISTICS

INQUIRE MAXIMUM NUMBER OF SIMULTANEOUSLY SAVED ATTRIBUTE SETS
INQUIRE ARRAY OF SUPPORTED CHARACTER CODING ANNOUNCERS

INQUIRE LIST OF LINE BUNDLE INDICES
INQUIRE LINE REPRESENTATION

INQUIRE MARKER ATTRIBUTES

INQUIRE LIST OF MARKER BUNDLE INDICES
INQUIRE MARKER REPRESENTATION
INQUIRE TEXT ATTRIBUTES

INQUIRE LIST OF TEXT BUNDLE INDICES
INQUIRE TEXT REPRESENTATION
INQUIRE FILL ATTRIBUTES

INQUIRE PATTERN DIMENSIONS

INQUIRE PATTERN

INQUIRE LIST OF PATTERN INDICES
INQUIRE LIST OF FILL BUNDLE INDICES
INQUIRE FILL REPRESENTATION

INQUIRE EDGE ATTRIBUTES

INQUIRE LIST OF EDGE BUNDLE INDICES
INQUIRE EDGE REPRESENTATION
INQUIRE OUTPUT STATE

INQUIRE OBJECT CLIPPING

INQUIRE LIST OF ATTRIBUTE SET NAMES IN USE
INQUIRE COLOUR STATE

INQUIRE LIST OF EOLOUR TABLE ENTRIES
INQUIRE FONTLIST

INQUIRE CHARACTER SET LIST

LOOKUP ASPECT SOURCE FLAGS

GET'NEW SEGMENT IDENTIFIER
CREATE SEGMENT

REOPEN SEGMENT

CLOSE SEGMENT

COPY SEGMENT

EOALEATE

185
186
187
188
189
190
191
192
193
194
195
196
197
198

DELETRR-O
DLELETE SEUNVILINT

DELETE ALL SEGMENTS
RENAME SEGMENT

DRAW ALL SEGMENTS

IMPLICIT SEGMENT REGENERATION MODE
RESET REGENERATION PENDING
PICK IDENTIFIER

SEGMENT VISIBILITY

SEGMENT TRANSFORMATION
SEGMENT HIGHLIGHTING
SEGMENT DISPLAY PRIORITY
SEGMENT DETECTABILITY
SEGMENT PICK PRIORITY
SIMULATE PICK

65


https://iecnorm.com/api/?name=cbea6c3776505f7a2120188da05b91c3

